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INTERNATIONAL TELECOMMUNICATION UNIONBC-R2(1) RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986

Document 1-E 
25 November 1985 
Original : English 

French 
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PLENARY MEETING

Note by the Secretary-General 
AGENDA OF THE CONFERENCE

The agenda of the Conference is contained in Resolution No. 913 adopted 
by the Administrative Council at its 39th session.

The text of the Resolution is attached.

R.E. BUTLER 
Secretary-General

Annex : 1

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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ANNEX

R No. 913 FIRST SESSION OF THE REGIONAL ADMINISTRATIVE RADIO CONFERENCE TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE BAND 1 605 - 1 705 kHz IN REGION 2 - BC-R2(1)

The Administrative Council,
considering

a) Recommendation 504 of the 1979 WARC;
b) Resolution 1 of the .Plenipotentiary Conference, Nairobi, 1982;

considering further the results of the consultation conducted by telegram on 6 April 1984; 
resolves

1. that the first session of the Conference shall be convened in Geneva on 14 April 1986
for a duration of three weeks;
2. that the agenda of the first session shall be the following :
2.1 to establish the basis for the preparation of a Plan for the broadcasting service in 
Region 2 (l 605 - 1 705 kHz), taking into account the following non-exhaustive list of items :
2.1.1 definitions;
2.1.2 propagation data;
2.1.3 modulation s tandards;
2.1.4 the effect of receiver characteristics upon AM broadcast standards;
2.1.5 protection ratios, required values for the usable field strength and for the nominal
usable field strength;
2.1.6 transmitting antenna characteristics and transmitter powers;
2.1.7 planning methods and guidelines for the agreement;
2.2 to establish the technical criteria, as appropriate, for the sharing of the band
1 625 - 1 705 kHz between the broadcasting service and other services in Region 2 taking into
account Nos. 419 and 481 of the Radio Regulations;
2.3 if necessary, to establish and identify specific guidelines for preparatory work,
including computer software development, to be carried out before the second session of the
Conference and to set dates for the completion of this work;



- 3 -
BC-R2(1)/1—E

2.U to specify the manner in which broadcasting requirements for inclusion in the Plan 
should be submitted to the IFRB and to fix the date by which they should be submitted;
2.5 to establish a draft agenda for the second session of the Conference, relating to the
establishment of an agreement and an associated plan, to be submitted to the Administrative 
Council;
3. that administrations are encouraged to begin considering their broadcasting requirements 
for the use of the 1 605 - 1 705 kHz band in order that they may be prepared to submit their 
requirements to the IFRB by the date established by the first session of the Conference;

that the second session of the Conference shall be convened in 1988 for a duration of 
approximately four weeks at a place to be determined;

invites the CCIR to prepare all the necessary technical bases in accordance with 
Recommendation 50*+ of the 1979 WARC;

invites the IFRB to provide technical assistance in the preparation and organization 
of the Conference;

instructs the Secretary-General to take all necessary steps for convening the Conference.
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FIRST SESSION GENEVA, APRIL/MAY 1986

Document 2-E 
25 November 1985' 
Original : English 
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PLENARY MEETING

Note by the Secretary-General 
CREDENTIALS OF DELEGATIONS

1. Under Article 67 of the International Telecommunication Convention, 
Nairobi, 1982, the delegation sent by a Member of the Union to a conference shall 
be duly accredited in accordance with Nos. 381 to 387 of the Convention.
2. To facilitate consultation, I hereby transmit to the Conference the text 
of the aforesaid Article 67 (see Annex).

R.E. BUTLER 
Secretary-General

Annex : 1

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.



-  2  -

BC-R2(l)/2-E

ANNEX

ARTICLE 67 

Credentials Tor Delegations to Conferences

380 1. The delegation sent by a Member of the Union to a conference 
shall be duly accredited in accordance with Nos. 381 to 387.

381 2. (1) Accreditation of delegations to Plenipotentiary Conferences 
shall be by means of instruments signed by the Head of State, by the Head 
of the Government or by the Minister for Foreign Affairs.

382 (2) Accreditation of delegations to administrative conferences 
shall be by means of instruments signed by the Head of State, by the Head 
of the Government, by the Minister for Foreign Affairs or by the Minister 
responsible for questions dealt with during the conference.

383 (3) Subject to confirmation prior to the signature of the Final 
Acts, by one of the authorities mentioned in Nos. 381 or 382, delegations 
may be provisionally accredited by the Head of the diplomatic mission of 
the country concerned to the government of the country in which the 
conference is held. In the case of a conference held in the country of the 
seat of the Union, a delegation may also be provisionally accredited by the 
Head of the Permanent Delegation of the country concerned to the United 
Nations Office at Geneva.

384 3. Credentials shall be accepted if they are signed by the appropriate 
authority mentioned under Nos. 381 to 383, and fulfil one of the following 
criteria:

385 — they confer full powers:
386 — they authorize the delegation to represent its government, without

restrictions;
387 — they give the delegation, or certain members thereof, the right to

sign the Final Acts.

388 4. (1) A delegation whose credentials are found to be in order by 
the Plenary Meeting shall be entitled to exercise the right to vote of the 
Member concerned and to sign the Final Acts.

389 (2) A delegation whose credentials are found not to be in order
by the Plenary Meeting shall not be entitled to exercise the right to vote or
to sign the Final Acts until the situation has been rectified.

390 5. Credentials shall be deposited with the secretariat of the confer­
ence as early as possible. A special committee as described in No. 471 shall 
be entrusted with the verification thereof and shall report on its conclu­
sions to the Plenary Meeting within the time specified by the latter.
Pending the decision of the Plenary Meeting thereon, a delegation of a 
Member of the Union shall be entitled to participate in the conference and 
to exercise the right to vote of the Member concerned.
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391 6. As a general rule. Members of the Union should endeavour to
send their own delegations to conferences of the Union. However, if a 
Member is unable, for exceptional reasons, to send its own delegation, it 
may give the delegation of another Member powers to vote and sign on its 
behalf. Such powers must be conveyed by means of an instrument signed 
by one of the authorities mentioned in Nos. 381 or 382.

392 7. A delegation with the right to vote may give to another delegation
with the right to vote a mandate to exercise its vote at one or more 
meetings at which it is unable to be present. In such a case it shall, in good 
time, notify the Chairman of the conference in writing.

393 8. A delegation may not exercise more than one proxy vote.

394 9. Credentials and the transfer of powers sent by telegram shall not
be accepted. Nevertheless, replies sent by telegram to requests by the 
Chairman or the secretariat of the conference for clarification of creden­
tials shall be accepted.
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FIRST SESSION GENEVA, APRIL/MAY 1986

Addendum 1 to 
Document 3~E 
l6 December 1985

PLENARY MEETING

Note by the Secretary-General

At the request of the Director of the CCIR, I am sending you herewith 
an Addendum to the Report "Technical Bases for the First Session of the Regional 
Administrative Radio Conference to establish a Plan for the Broadcasting Service 
in the Band 1605-1705 kHz in Region 2". This Report is contained in Document No.3.

R.E. BUTLER 
Secretary-General

Annex

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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AMEX

NOTE FROM THE CHAIRMAN OF CCIR STUDY GROUP 10

After the conclusion of the Final Meeting of CCIR Study Group 10, which 
according to the provisions of Resolution 24-5 approved the CCIR Report to this 
Conference, Study Group 8 held its Final Meeting in which further consideration was 
given to Chapter 9 of the report.

The resulting additional comments are contained in the letter from the Chairman 
of Study Group 8 reported in the Annex, and are submitted as complementary 
information to the CCIR report.

C. TERZANI 
Chairman of 
CCIR Study Group 10
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Annex

LETTER FROM THE CHAIRMAN OF STUDY GROUP 8 
TO THE CHAIRMAN OF STUDY GROUP 10

REPORT OF JOINT INTERIM WORKING PARTY 10-3-8/1

Study Group 8 considered Chapter 9 of the report of Joint Interim Working 
Party 10-3-8/1 ,and wishes to make the following comments:

1. In the maritime mobile service narrow-hand direct printing signals can he
generated using different modulation methods leading to emissions classified as FIB or 
or J2B. In effect FIB and J2B signals are the same and there is no distinction between 
the interference characteristics of both cases. Therefore it is recommended to deal 
with both cases by only one entry F1B/J2B in Table 9“I in Chapter 9 of the final 
report of the JIWP 10-3-8/1, and to indicate in the CO-column of this table the 
figure -3 dB. The figure -3 dB itself was not discussed in Study Group 8. It was noted 
that the figure +5 dB in the OC-column applies only when the frequency separation 
between the assigned frequency of the F1B/J2B emission is equal to l.k kHz, which in
the case of an F1B/J2B signal is just an arbitrary frequency offset.

2. It was further noted that in the case of J3E a single value of the protection
ratio cannot be given for the OC-case. The J3E protection ratio is a function of 
whether the interfering signal is above, coincident with or below the carrier of the 
wanted signal. It is further recommended that protection ratios be included for the 
J3E case of co-channel interference, the type of interference which is likely to occur 
in a shared band and for which information can be found in Report 525.
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FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

Note by the Secretary-General

At the request of the Director of the CCIR, I am sending you herewith 
the CCIR’s Report to the Conference, prepared in response to Administrative 
Council Resolution 913.

This document, which contains technical information, comprises the 
final reports of both Interim Working Party 6/k and Joint Interim Working 
Party 10-3-8/1; these reports were approved by CCIR Study Groups 6 and 10 
respectively.

R.E. BUTLER 
Secretary General

Annex: 1

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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Note by the Director, CCIR

The attached report contains the technical bases for the Regional 
Administrative Radio Conference to Establish a Plan for the Broadcasting Service 
in the Band 1 605 - 1 705 in Region 2 (BC-R2(1)). It was prepared on behalf of 
CCIR Study Groups 10, 3 and 8 by Joint Interim Working Party 10-3-8/1.

JIWP 10-3-8/1 drafted the report at Lima, Peru under the chairmanship 
of Mr. C. Romero Sanjines. The subject of sky-wave propagation was prepared on 
behalf of Study Group 6 by Interim Working Party 6/4 chaired by Mr. J. Wang 
(United States).

IWP 6/4 report (chapter 3 of this text) was approved by CCIR Study 
Group 6 by correspondence in mid-August 1985, while JIWP 10-3-8/1 report was 
approved without modifications by the responsible CCIR Study Group 10 at its 
final meeting (17 October - 1 November 1985).

The attached report results from the integration and the inclusion of 
minor editorial amendments of both reports by the CCIR Secretariat.

The Appendix to the attached report contains also comments resulting 
from discussions in Study Group 10 at its final meeting. Copies of the 
JIWP 10-3-8/1 report have already been circulated prior to its approval by Study 
Group 10 to the administrations of Region 2 for information. I am therefore 
pleased to transmit herein the final consolidated CCIR report which contains the 
updated technical information necessary for the forthcoming Conference.

I
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INTRODUCTION

The ITU Administrative Council, at its 39th session in 1984, adopted 
Resolution No. 913, which established the agenda for the first sesssion of the 
Regional Administrative Radio Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (BC-R2(1)), to be 
convened in Geneva on 14 April 1986 for a duration of three weeks. By the same 
Resolution the Administrative Council invited the CCIR:

to prepare all the necessary technical bases in accordance with 
Recommendation No. 504 of the 1979 WARC.

Due to the fact that the frequency band 1 625 - 1 705 kHz is shared in 
Region 2 on an equal basis between the broadcasting, fixed and mobile services 
and that Recommendation No. 504 of the 1979 WARC asked the CCIR to bear in mind 
the allocations to other services than broadcasting in Regions 1 and 3, CCIR 
Study Groups 3, 8 and 10 were involved in the preparation.

In accordance with CCIR Resolution 24-5 and in consultation with the 
Chairmen of Study Groups 3, 8 and 10, it was decided to set up Joint Interim 
Working Party 10-3-8/1 under the chairmanship of Mr. C. Romero Sanjines (Peru).

JIWP 10-3-8/1 announced by Circulars CE 3/1111, CE 8/1373 and 
CE 10/1272, was empowered to prepare on behalf of Study Groups 10, 3 and 8 the 
technical bases for the forthcoming Conference except for matters concerning 
sky-wave propagation.

This decision took account of the fact that Study Group 6 had already 
undertaken the necessary ionospheric propagation studies for the Conference, 
following the provisions of Decision 57. This Decision adopted at Study Group 6 
interim meeting (Geneva, 1983) reactivated IWP 6/4 under the Chairmanship of 
Mr. J. Wang (United States). Both IWP 6/4 and JIWP 10-3-8/1 met in Lima 
(respectively once and twice) at the kind invitation of the Peruvian 
Administration.

IWP 6/4 report was finalized and approved by correspondence by Study 
Group 6 in August 1985. JIWP 10-3-8/1 report was to be approved according to the 
provisions of Resolution 24-5 by Study Group 10 at its final meeting before its 
submission as a conference document.

In consideration of the involved delay, copies of the JIWP 10-3-8/1 
were distributed prior to its approval by Study Group 10 to Region 2 
administrations for information.

This report has been prepared taking into account the technical 
parameters laid down in the Rio Agreement to allow for a certain homogeneity in 
the planning procedures.

Specific attention was given to the problem of the compatibility with 
other services sharing the same band. Here and in some other areas such as the 
receiver characteristics to be used for planning purposes, definite information 
appears to be still lacking.

In these cases, results of specific contributions or other, more 
recent, relevant material has been considered.
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CHAPTER 1

DEFINITIONS AND SYMBOLS

1.1 Definitions
In addition to the definitions given in the Radio Regulations, the 

following definitions and symbols apply. In those instances where the following 
definitions differ from or are not included in the Rio de Janeiro Final Acts, 
the source of the definition is provided.
1.1.1 Broadcasting channel (in AM)

A part of the frequency spectrum, equal to the necessary bandwidth of 
AM sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its centre.
1.1.2 Ob j ectionable interference

Interference caused by a signal exceeding the maximum permissible 
field strength within the protected contour, according to the terms of an 
agreement.
1.1.3 Protected contour

Continuous line that delimits the area of service which is protected 
from objectionable interference.
1.1.4 Service area

Area delimited by the contour within which the calculated level of the
ground-wave field strength is protected from objectionable interference in 
accordance with the provisions of an agreement.
1.1.5 Usable field strength (Eu)

Minimum value of the field strength required to provide satisfactory 
reception under specified conditions in the presence of atmospheric noise, man- 
made noise and interference in a real situation (or resulting from a frequency 
assignment plan).
1.1.6 Nominal usable field strength (E^uj)

Agreed minimum value of the field strength required to provide 
satisfactory reception, under specified conditions, in the presence of 
atmospheric noise, man-made noise and interference from other transmitters. The 
value of nominal usable field strength has been employed as the reference for 
planning.

I
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1.1.7 Audio-frequency (AF) signal-to-interference ratio
(Recommendation 447-2)
The ratio (expressed in decibels) between the values of the voltage of 

the wanted signal and the voltage of the interference, measured under specified 
conditions^-, at the audio-frequency output of the receiver.
1.1.8 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal- to-interference 
ratio corresponding to a subjectively defined reception quality. This ratio may 
have different values according to the type of service desired.
1.1.9 Radio-frequency (RF) wanted-to-interfering signal ratio

(Recommendation 447-2)
The ratio (expressed in decibels) between the values of the radio­

frequency voltage of the wanted signal and the interfering signal, measured at 
the input of the receiver under specified conditions^-.
1.1.10 Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio which, in 
well-defined conditions^-, makes it possible to obtain the audio-frequency 
protection ratio at the output of a receiver.
1.1.11 Relative radio-frequency protection ratio (Recommendation 560-1)

This ratio is the difference, expressed in decibels, between the 
protection ratio when the carriers of the wanted and unwanted transmitters have 
a frequency difference of Af (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the same frequency.
1.1.12 Class B station

A station intended to provide coverage over one or more population 
centres and the contiguous rural areas located in its service area and which is 
protected against interference accordingly.
1.1.13 Class C station

A station intended to provide coverage over a city or town and the 
contiguous suburban areas located in its service area, and which is protected 
against interference accordingly.

1 These specified conditions include various parameters such as the 
frequency separation between the desired carrier and the interfering 
carrier, the emission characteristics (type and percentage modulation 
etc.), levels of input and output of the receiver and its characteristics 
(selectivity, sensitivity to intermodulation, etc.).
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1.1.14 Day-time operation
Operation between the times of local sunrise and local sunset.

1.1.15 Night-time operation
Operation between the times of local sunset and local sunrise.

1.1.16 Synchronized network
Two or more broadcasting stations whose carrier frequencies are 

identical and which broadcast the same programme simultaneously.
In a synchronized network the difference in carrier frequency between 

any two transmitters in the network should not exceed 0.1 Hz. The modulation 
delay between any two transmitters in the network should not exceed 100 ps, 
when measured at either transmitter site.
1.1.17 Station power

Unmodulated carrier power supplied to the antenna.
1.1.18 Ground wave

Electromagnetic wave which is propagated along the surface of the 
Earth or near it and which has not been reflected by the ionosphere.
1.1.19 Sky wave

Electromagnetic wave which has been reflected by the ionosphere.
1.1.20 Sky-wave field strength, 50% of the time

The sky-wave field strength during the reference hour which is 
exceeded for 50% of the nights of the year. The reference hour is the period of 
one hour beginning one and a half hours after sunset and ending two and a half 
hours after sunset at the midpoint of the short great-circle path.
1.1.21 Characteristic field strength (Ec)

The field strength, at a reference distance of 1 km in a horizontal 
direction, of the ground-wave signal propagated along perfectly conducting 
ground for 1 kW station power, taking into account losses in a real antenna.
Note 1 - The gain (G) of the transmitting antenna relative to an ideal short 
vertical antenna is given by the following equation:

G - 20 log _Ec dB (1)
300

where:
Ec: units of mV/m.
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Note 2 - The effective monopole radiated power (e.m.r.p.) is given by the 
following equation:

e.m.r.p. - 10 log Pt + G dB(kW) (2)
where:

Pt: station power (kW).
1.1.22 Selectivity of a receiver (Recommendation 332-4)

A measure of its ability to discriminate between a wanted signal to
which the receiver is tuned and unwanted signals.
1.1.23 Sensitivity of a receiver (Recommendation 331-4)

A measure of its ability to receive weak signals and to produce an
output having usable strength and acceptable quality.
1.2 Symbols

Hz: hertz
kHz: kilohertz
W: watt
kW: kilowatt
mV/m: millivolt/metre
UV/m: microvolt/metre
dB: decibel
dB(yV/m): decibels with respect to i yv,
dB(kW): decibels with respect to 1 kW
mS/m: millisieraens/metre
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CHAPTER 2 

GROUND-WAVE PROPAGATION

2.1 Ground conductivity
2.1.1 For ground-wave propagation calculations one should use the CCIR Atlas
of Ground Conductivity that contains the information communicated to the IFRB 
following a decision of the First Session of the Regional Administrative MF 
Broadcasting Conference (Region 2) (Buenos Aires, 1980), the modifications 
introduced during the Second Session (Rio de Janeiro, 1981) and the 
modifications submitted in accordance with S 2.1.3, Chapter 2, of the
Rio de Janeiro Final Acts.
2.2 Field-strength curves for ground-wave propagation

It is recommended that for planning purposes, a single set of curves, 
calculated for 1 655 kHz on the same basis as those in the Rio de Janeiro Final 
Acts, be used for determining ground-wave propagation in the frequency range 
1 605 - 1 705 kHz. These curves are essentially the same as those in Graph 2 in 
Annex I, which was calculated for 1 665 kHz.

An alternate approach is to use Graphs 1 and 2 from the curves which 
were developed for the Rio de Janeiro Conference. Graph 1 applies from 
1 520 - 1 610 kHz and could be used for 1 610 kHz, and Graph 2 applies from
1 620 to 1 710 kHz and could be used from 1 620 to 1 700 kHz. This approach has
the disadvantage of adding a degree of complexity, but the advantage of 
providing a better continuity with the Rio de Janeiro Agreement and avoiding 
the possible confusion created by having two curves (Graph 19 in the 
Rio de Janeiro Agreement and the possible single set of curves in the
forthcoming agreement) both referring to 1 610 kHz.

Annex E to the Report by the First Session of the Regional 
Administrative MF Broadcasting Conference (Region 2), Buenos Aires, 1980 
(Annex II to this Report), contains a mathematical discussion relating to the 
calculation of these ground-wave curves. The corresponding computer program is 
available in the IFRB.

Equivalent curves may be calculated by using the program GRWAVE (see 
Report 714-1 and Recommendation 368-4).
2.3 Calculation of ground-wave field strength

Using the CCIR Atlas of Ground Conductivity, the relevant conductivity 
or conductivities for the chosen path are determined. If only one conductivity 
is representative, the method for homogeneous paths is used. If several 
conductivities are involved, the method for non-homogeneous paths is used.

2.3.1 Homogeneous paths
The vertical component of the field strength for a homogeneous path is 

represented in the graph in Annex I as a function of distance, for various 
values of ground conductivity.
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The distance in kilometres is shown on a logarithmic scale on the 
abscissa. The field strength is shown on a linear scale on the ordinate in 
decibels above 1 yV/m. The graph is standardized for a characteristic field 
strength of 100 mV/m corresponding to an effective monopole radiated power 
(e.m.r.p.) of -9.5 dB relative to 1 kW. The straight line marked "100 mV/m at 
1 km" is the field strength on the assumption that the antenna is erected on a 
surface of perfect conductivity.

For omnidirectional antenna systems having a different characteristic 
field strength, correction must be made according to the following equations:

E r-E ■- E0 x  c xy/P (la)
100

if field strengths are expressed in mV/m, and
E - E0 + Ec - 100 + 10 log P (lb)

if field strengths are expressed in dB(yV/m).
For directional antenna systems, the correction must be made according 

to the following equations:

EE - E0 x  R (2a)
100

if field strengths are expressed in mV/m, and
E - E0 + Er - 100 (2b)

if field strengths are expressed in dB(yV/m), 
where:

E: resulting field strength,
E0: field strength read from the graph,
ER: actual radiated field strength at a particular azimuth at 1 km,
Ec: characteristic field strength,
P: station power (kW).
Annex I contains three pairs of scales to be used with Graph 2. Each 

pair contains one scale labelled in decibels and another in millivolts per 
metre. Each pair can be cut out and trimmed as a unit to be used as sliding 
ordinate scales. The scales allow graphical conversion between decibels and 
millivolts per metre, and are used to make graphical determinations of field 
strengths. Other methods of making calculations on the graph may be used, 
including the use of dividers to adjust for values of ER that differ from 
100 mV/m at 1 km. However, any method used will follow steps similar to those 
discussed below.
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For both omnidirectional and directional antenna systems the value of 
Er must be found. For omnidirectional systems Er can be determined by using the 
following equations:

ER - Ec N/p (3a)
if field strengths are expressed in mV/m, and

Er - Ec + 10 log P (3b)
if field strengths are expressed in dB(pV/m).

To determine the field strength at a given distance, the scale is 
placed at the given distance with the 100 dB(yV/m) point of the scale resting 
on the appropriate conductivity curve. The value of E r  is then found on the 
scale; the point on the underlying graph (which lies underneath the E r  point of 
the scale) yields the field strength at the given distance.

To determine the distance at a given field strength, the E r  value is 
found on the sliding scale and that point is placed directly at the level of 
the given field strength on the graph. The scale is then moved horizontally 
until the 100 dB(UV/m) point of the scale with the applicable conductivity 
curve. The distance may then be read from the abscissa of the underlying 
graph.
2.3.2 Non-homogeneous paths

In this case, the equivalent distance (or Kirke) method is 
recommended. To apply this method the appropriate graph in Annex I can also be 
used.

Consider a path whose sections S]̂ and S2 have end-point lengths 
corresponding to d^ and d2 - d^ and conductivities 5  ̂and o 2 respectively, as 
shown in the following figure:

FIGURE 2.1

/
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The method is applied as follows:
a) taking section S]̂ first, we read the field strength 

corresponding to conductivity ai at distance d^ on the graph;

b) as the field strength remains constant at the soil
discontinuity, the value immediately after the point of 
discontinuity must be equal to that obtained in a) above. As 
the conductivity of the second section is a2» curve
corresponding to conductivity a2 gives the equivalent distance 
to that which would be obtained at the same field strength 
arrived at in a). This equivalent distance is d. Distance d is 
larger than d^ when O2 is larger than cr̂ . Otherwise d is less 
than d]_;

c) the field strength at the real distance d2 is determined by
taking note of the corresponding curve for conductivity 0 2  
similar to that obtained at equivalent distance d + (d2 - d^) ;

d) for successive sections with different conductivities, 
procedures b) and c) are repeated.



- 9 -

CHAPTER 3 
SKY-WAVE PROPAGATION

3.1 Recent studies
3.1.1 Effects of frequency

Extensive data in the 535 - 1 605 kHz band collected by the Federal 
Commissions Commission (FCC) of the United States of America conclusively show 
that sky-wave field strengths for transition hours are highly frequency 
dependent. For example, at sunset (or sunrise), signals of a 1 530 kHz station 
are consistently about 15 dB stronger than those of a 700 kHz station. As the 
evening goes on, frequency dependence diminishes. At about two hours after 
sunset, field strengths of a higher-frequency station are typically 3 to 5 dB 
stronger than those of a lower-frequency station. At midnight, frequency 
dependence is so slight (typically 1 to 3 dB, in favour of the higher-frequency 
station) that it may be neglected entirely. Because the study is so extensive, 
it seems to be safe to say that at night-time (from 2 hours after sunset and 
on), sky-wave propagation conditions at 1.7 MHz and at 1.6 MHz are very similar. 
During transition hours, however, signals of stations in the new band are 
expected to be significantly stronger than those in the lower band.
3.1.2 Effects of latitude

A major drawback of the current method for Region 2 (535 - 1 605 kHz) 
is that the method does not take into account the effects of latitude, which 
happens to be a very, if not the most, influential factor. Furthermore, the 
populated areas of Region 2 cover a range of geomagnetic latitude of more than 
120 degrees, wider than any other Region of the ITU. Thus, latitudinal effects 
are particularly important for the current study.

MF sky-wave field strength decreases with increasing geomagnetic 
latitude. This correlation, according to Recommendation 435-4 (1982), can be 
described by the squared tangent function of the latitude. Extensive data 
collected in the mid-latitude areas of Region 2 show a more or less similar 
latitude dependence. Data from the high latitude areas of Region 2 show that
measured field strengths are usually weaker than those predicted by any of the
prediction methods available. Data collected in the low-latitude areas show a 
strong opposite trend. It should be mentioned that data from the high-latitude 
and the low-latitude areas of Region 2 cannot be considered extensive.

I
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3.1.3 Daytime sky-wave propagation
It is difficult to collect daytime sky-wave field strengths for a 

number of reasons. Nevertheless, the FCC did manage to collect a considerable 
amount of daytime sky-wave data representing different levels of solar activity. 
Before analyzing daytime data, some stringent tests were performed to make sure 
that the data collected were actually sky-wave. Measurements of eight paths are 
believed to be sky-wave and have been studied. An analysis of the FCC daytime 
sky-wave data shows that:
3.1.3.1 The annual medial value of sky-wave field strength at noon is about 
45 dB lower than the corresponding value at midnight. This agrees quite well 
with data collected in Japan and Europe. If one considers the winter season 
alone, however, the picture can be quite different. In the high-latitude areas 
where night-time winter anomaly is pronounced, the difference between daytime 
and night-time field strengths can be drastically smaller. For example, during 
the period of 1 November, 1941, to 31 January, 1942, signals of WLW (700 kHz, 
Cincinnati, Ohio) were detected in Portland, Oregon (path length - 3,192 km, 
midpoint geomagnetic latitude - 53.2 degrees N) regularly around noon with a 
median value of 6 dB above 1 yV/m. The corresponding night-time (6 hours after 
sunset) value was only 17.3 dB above 1 yiV/m. The difference was about 11 dB. The 
typical difference between night-time and daytime field strengths for the winter 
months, as observed in the United States of America, is usually between 25 and 
30 dB.
3.1.3.2 Day-to-day fluctuation of midday field strengths is more pronounced 
with signals in the upper end of the MF band than in the lower end of the band.
3.1.3.3 Daytime sky-wave field strengths vary with solar activity in a similar 
manner as that of night-time (see also section 3.1.4).
3.1.3.4 The seasonal variation of the median value of daytime field strengths 
is very apparent. Field strengths are strongest in the winter months.
3.1.4 Effects of solar and magnetic activity

Solar activity reduces MF night-time sky-wave field strengths. The 
reduction is three or four times greater in North America than in Europe but in 
tropical latitudes it is believed to be negligible. An analysis of data 
collected in Region 2 suggests that the reduction is a function of geomagnetic 
latitude, frequency, distance and sunspot number (Report 431-3, 1982). However, 
for planning purposes calculations should be based on minimum value of solar 
activity.

Evidence based on some United States - Canada paths shows that a 
dominant factor in reducing MF night-time sky-wave field strength is the 
magnetic-activity-related absorption. An additional factor which contributes 
sporadically to the field strength reduction, during October through February, 
is the winter-anomaly-related absorption. These factors can cause large 
variation in median field strength (Report 431-1, 1982).
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For planning purposes magnetic dependencies can be neglected. Short­
term effects of magnetic storms have been studied recently. Storm-related 
absorption, particularly during the first 5 to 10 days immediately following the 
onset of a storm, increases with increasing frequency. For example, when 
monitored in Grand Island, Nebraska, the signal of KSTP (1 500 kHz, Minneapolis, 
Minnesota) decreased by 33 dB while the signal of WCCO (830 kHz, St. Paul, 
Minnesota) decreased by only 19 dB when a magnetic storm struck the world 
(19 March, 1950; Ap - 84). Storm-related absorption is usually less severe in 
tropical latitudes. It should also be mentioned that storm-related absorption 
has virtually no diurnal variation. Storms affect daytime field strength and 
night-time field strength in a similar manner.
3.1.5 Field strengths exceeded for different percentages of time

Based on extensive data collected in Region 2, it has been observed 
that during a year of low-solar activity:
3.1.5.1 In the low-latitude areas, (40 degrees or less, geomagnetic) the field 
strength exceeded for 1% of the time is about 9.5 dB greater than the annual 
median value. This difference increases to about 15 dB in the high-latitudes 
areas (60 degrees or greater).
3.1.5.2 In the low-latitude areas, the field strength exceeded for 10% of the 
time is about 6 dB greater than the median value. This difference increases to 
about 10 dB in the high-latitude areas.
3.1.5.3 For planning purposes, 12.25 dB and 8 dB may be added to the median 
value in order to determine the values exceeded for 1% and 10% of the time, 
respectively.
3.1.6 Seasonal variation of sky-wave field strength

Night-time field strength measurements made in the low-latitude areas 
of Region 2 (e.g. Mexico, the Caribbean) show very little seasonal variation. 
Measurements made in the mid-latitude areas of the Region show only a slight 
minimum in the summer months, typically 5 or 6 dB below the median value. 
Measurements made in Europe show a more pronounced minimum in the summer 
together with maxima in spring and autumn (Report 431-3, 1982). See 
section 3.1.3.4 for daytime field strength variation.
3.1.7 Field strengths at two hours and six hours after sunset

Different reference hours are being used by different administrations 
in different Regions of ITU. In Region 2, two hours after sunset (SS + 2) at the 
midpoint of a path has been adopted as the reference hour. In Region 1, six
hours after sunset (SS + 6) has been in use. In Australia, midnight has been the
traditional reference hour. Recommendation 435-4 (1982), Figure 3, suggests that 
field strength at six hours after sunset is 2.5 dB stronger than that of two
hours after sunset. A study of Region 2 data reveals that:
3.1.7.1 The CCIR-recommended figure of 2.5 dB is most accurate for short paths 
(i.e. one hop) regardless of direction.
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3.1.7.2 This figure is also accurate for north-south paths regardless of path 
length.
3.1.7.3 For multi-hop east-west paths, the difference between field strengths 
at six and two hours after sunset can be considerably larger than 2.5 dB.
3.1.8 Short paths

The original FCC curve covers the distance range of, approximately,
161 to 4,300 km. The first session of the Regional Administrative MF 
Broadcasting Conference (Buenos Aires, March 1980) adopted the metric version of 
the FCC curve for use in Region 2. The curves were extended to cover 100 to 
10,000 km. A question has been raised: How to estimate sky-wave field strengths 
when the length is shorter than 100 km? It should be noted that there is 
virtually no data available from short propagation paths. The procedure 
described in this section is based on logical reasoning.

Medium waves are usually reflected by the E layer of the ionosphere, 
which spans the altitude range of 90 to 130 km (Report 725-1, 1982). It should 
be mentioned that Figure 2, chapter 3, Annex 2 (Elevation angle vs distance) of 
the Final Acts of the Regional Administrative MF Broadcasting Conference 
(Region 2), Rio de Janeiro, 1981 (hereafter called the Rio Final Acts for 
short), corresponds to a height of 96.5 km (60 miles). Thus, even for a
receiving point only 1 km away from the transmitter, sky-wave may have to travel
193 km (96.5 km up, 96.5 km down) to reach its destination. As the great-circle 
distance between the two points in increased to, say, 100 km, the actual "slant 
distance" is only 217 km. In this case, the great-circle distance has increased 
by 100 times while the slant distance only increased by 12%. Therefore, sky-wave 
must travel nearly as far to reach receivers near the transmitter as it does to 
reach receivers several hundred kilometres away. Locations near the transmitter 
do not have much advantage as far as sky-wave is concerned. In other words, when 
great-circle distances are sufficiently small, slant distances are, more or 
less, constant, and sky-wave field strengths increase very little with
decreasing distance. Had slant distance been adopted, there would have been no
problem since slant distance is never less than about 200 km. In Region 2, 
however, the great-circle distance has been in use for decades. An alternative
procedure for calculating sky-wave field strengths for short paths may be
desirable.
3.1.8.1 It is suggested that if the great-circle distance, d, is less than 
200 km:

a) the actual great-circle distance be used in determining elevation 
angle;

b) in using the field strength curve in the Rio Final Acts (Annex 2,
chapter 3, Figure 4, Rio Final Acts) for frequencies above
1 605 kHz, if this method is adopted, the reading corresponding
to d - 200 km is to be used. In other words, it is suggested that 
Figure 4 should be a horizontal line for distances between 0 and 
200 km.
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3.1.9 Diurnal variation

The hourly median field strengths vary from hour to hour, particularly 
during sunrise and sunset.

Figure 3-1 shows the average variation F referred to the value at two 
hours after sunset at the path midpoint, for the sunrise and sunset periods.

These curves apply to the band 1 605 - 1 705 kHz, for 50% of the time.
Some values are tabulated in Table 3.1.

They may be calculated by the following equations for F (dB) , that is 
for 20 logioF- The variable t is the time relative to sunrise or sunset at the 
path midpoint.

Sunrise:

F (dB) - -6.616 - 10.112 t - 2.034 t2 + 0.423 t3 (1)
Sunset:

F (dB) - -7.938 + 10.050 t - 2.310 t2 - 0.577 t3 (2)
TABLE 3.1

DXVRMAL Cvnvts rCW itfSS JUTS

t fW r  (do t r
S O M S B T

r  too) r

-  2.00 2 .00 1.270 -  32.66 0.0233

-  1.75 2 .57 1.345 -  29.51 0.0335

-  1.50 2.54 1.339 -  26.26 0.0496

-  1.25 2.01 1.260 -  22.99 0.0709

-  1.00 1 .03 1.126 -  19.72 0.103

-  0.75 -  0 .36 0.959 -  16.53 0.149

-  0.50 -  2 .13 0.792 -  13.47 0.212

-  0.25 -  4 .23 0.614 -  10.59 0.296

0.00 -  6 .63 0.466 -  7.94 0.401

0.25 -  9 .29 0.344 -  5 .59 0.526

0.50 -12 .14 0 .247 -  3.56 0.664

0.25 -15 .1 9 0.174 -  1.94 0.900

1.00 -19 .35 0.121 -  0.79 0.915

1.25 -21 .6 2 0.0930 -  0.11 0 .9 97

1.50 -24 .94 0.0566. -  0 .01 0.999

1.75 -29 .29 0.0395 . -  0.52 0.942

2 .00 -31 .6 0 0.0263 -  1 .69 0.923
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FIGURE 3-1 
iDiurnal curves for 1 655 kHz

3.2 Available field strength prediction methods
3.2.1 The FCC method

The FCC method is based on short-term measurements taken in the spring 
of 1935, a year of low solar activity. It includes curves for field strength
exceeded for 10% and 50% of the time, for distances from 100 to 2,675 miles
(approximately, 169 to 4,300 km). These curves are normalized to 100 millivolts 
per metre at 1 mile. These curves are presented as a function of distance only 
and were later adopted for use in North America by agreement. This method offers 
reasonable results when applied to the mid-latitude areas (e.g. southern 
United States).
3.2.2 The Cairo curves

Under the auspices of the CCIR, some short-term measurements between 
North and South America, between North America and Europe, etc., were carried 
out by several administrations in the late 1930s. A Working Group under the 
leadership of Dr. B. van del Pol (Holland) was established to study the results. 
This Working Group developed two separate curves: one for propagation paths 
distant from the Earth's magnetic poles (i.e., low-latitude paths) and one for 
propagation paths that pass near the Earth's magnetic poles (i.e., high-latitude 
paths). The former is better known as the Cairo north-south curve because it was 
derived from measurements made on transequatorial paths; the latter is better 
known as the Cairo east-west curve because it was derived from measurements made 
across the Atlantic. These curves were officially adopted by the CCIR at the 
1938 meeting held in Cairo; hence, they are collectively called the Cairo 
curves.
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The 1975 LF/MF Conference adopted the Cairo north-south curve for 
official use in Asia. Field-strength measurements conducted by the Asia Pacific 
Broadcasting Union (ABU) indicate that the Cairo curve is preferable for that 
part (i.e., low geomagnetic latitude) of the world. It has also been reported 
that, for very long paths, the Cairo curve, in general, yields the highest field 
strength prediction.

When converted to the same conditions, the two Cairo curves and the FCC 
curves are very similar for distances up to about 1,400 km. At 3,000 km, the 
north-south (low-latitude) curve is about 8 dB greater than the east-west curve. 
At 5,000 km, the north-south curve is about 18 dB greater than the east-west 
curve. The FCC (50%) curve is near the average of the two Cairo curves.
3.2.3 The CCIR method and simplification for planning purposes in Region 2

Recognizing the need for a simple field-strength prediction method for 
world-wide application, the CCIR in 1966 established an ad hoc Working Group 
known as the Interim Working Party (IWP) 6/4. In 1974, under the leadership of 
Dr. P. Knight (United Kingdom), IWP 6/4 adopted the USSR method with 
modifications (e.g., United Kingdom sea-gain term). The method is recommended by 
the CCIR for provisional use. The 1975 LF/MF Conference adopted this method for 
official use in Region 1 and part of Region 3.

When compared with measured data from different parts of Region 2, the 
CCIR method shows better overall results than the FCC curves. However, 
qualitatively, certain limitations became apparent. Briefly stated, they are:

a) the method has a tendency to underestimate field-strength levels 
in low-latitude areas and to overestimate in high-latitude 
areas;

b) measurements taken in North America suggest that when other 
factors are equal, the field strength of a higher-frequency path 
tends to be stronger. The frequency-dependent term of the CCIR 
formula is of the opposite sense;

c) for very long paths, this method has a tendency to underestimate 
field-strength levels.

In preparation for the 1980 Regional Administrative Broadcasting 
Conference (Region 2), IWP 6/4 of the CCIR held a special meeting in Geneva 
(October 1979) . A set of modifications to the CCIR method was adopted. These 
modifications, which were designed to make the CCIR method more reflective to 
the environment of Region 2, include:
3.2.3.1 In using the CCIR formula for sky-wave field strength, 1 000 kHz is 
used regardless of frequency. This not only simplifies the calculation but also 
reconciles the differences in frequency dependence as observed in different 
regions.
3.2.3.2 A loss factor (k) of the CCIR method was modified in such a way that 
the accuracy in the high-latitude areas and the low-latitude areas is improved 
without affecting the prediction in the average-latitude areas.
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3.2.3.3 For planning purposes the sunspot number is assumed to be zero.
3.2.3.4 It should be emphasized that these modifications are derived from 
studies of data collected in different parts of Region 2. It should be mentioned 
that this method is flexible and can be further simplified. For example, sea 
gain and polarization coupling loss can be deleted if administrations so desire. 
The simplified version of the CCIR method can be found in Report 575-2 (1982), 
section 7; or Annex IV to this report.
3.2.4 The Region 2 method (535 - 1 605 kHz)

The first session of the Regional Administrative Broadcasting 
Conference for Region 2 (Buenos Aires, March 1980) considered all the available 
methods and decided that:

a) the metric version of the FCC curve, normalized to a
characteristic field strength of 100 mV/m at 1 km, is to be used 
for paths up to 4,250 km in length;

b) for paths greater than 4,250 km in length, the Cairo north-south
curve, converted to 100 mV/m at 1 km and "lowered" by 5.4 dB, is
to be used. This lowering allows the Cairo and the FCC curves to
intersect with each other smoothly at 4,250 km. This composite 
FCC/Cairo- curve was originally adopted by Permanent Technical 
Committee II, Inter-American Conference on Telecommunications 
(PTC II/CITEL) at a meeting held in Brasilia, Brazil (July 1979; 
C. Romero (Peru), Chairman);

c) the first session decided against the adoption of the sea gain
factor. Instead, it invited the CCIR to carry out further studies
(Recommendation C). The polarization coupling loss factor from
the CCIR method was adopted by the first session but deleted by 
the second session (Rio de Janeiro, November-December 1981) for 
reasons of simplicity. Furthermore, the second session of the 
Conference also decided that in calculating interregional 
interference, the arithmetic mean of the signal strengths 
calculated both by the official Region 2 method and the method 
described in CCIR Recommendation 435-3 is to be used.

Details of this method can be found in the Rio Final Acts or Annex III 
to this report.
3.2.5 The modified FCC method

Recognizing the basic limitations with the current FCC (hence, the 
Region 2) method, and in preparation for the forthcoming 1 605 - 1 705 kHz RARC, 
a new latitude-dependent term has been developed (IWP 6/4 Document 101,
June 1984). The application of the method for Region 2 described in the Rio 
Final Acts, with the inclusion of this term has the following features:
3.2.5.1 The modified method is simple to use. A hand-held calculator would 
suffice. In many cases, a pencil and a straight edge would be all that is 
needed. A computer is not necessary.
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3.2.5.2 The modified method is fully compatible with the existing model. 
Computer programs being used by the administrations and the IFRB can be changed 
very easily.
3.2.5.3 The modified method takes into account the effects of latitude by 
utilizing the mean geomagnetic latitude $ of a path involved. Conversion from 
geographic to geomagnetic coordinates is straightforward (see, for example, 
Annex IV, Figure 6).
3.2.5.4 The curve corresponding to 0 - 35° is extremely close to the Cairo 
north-south curve. The difference is about 1.5 dB, on the r.m.s. basis.
3.2.5.5 The curve corresponding to - 45° is similar to the current curve for 
Region 2, which is the new metric version of the FCC curve. The Region 2 curve 
and the new modified curve for 4> - 45° are about 2.5 dB apart, on the r.m.s. 
basis.
3.2.5.6 The curve for <j> - 59° has been adopted by the FCC for use between 
Alaska and the lower 48 states of the United States of America.
3.3 Comparison of prediction methods

Data from propagation paths within Region 2 as well as from 
interregional paths have been studied. Region 2 data have been divided into 
three groups according to mid-point geomagnetic latitudes. In the mid-latitude 
and high-latitude cases, only measured field strengths for a year of low solar 
activity (i.e., the worst-case data) were studied. Table 3.II summarizes 
prediction errors of the different prediction methods mentioned in this report, 
In this study, an error is defined as the difference, in dB, between the 
calculated field strength and the measured field strength.

TABLE 3.II 
Prediction errors

Case RMS Errors for different methods Geographical areas where 
measurements were taken

A B C D
BR, MEX, USA, USA

0° - 44.9° 9.9 7.8 7.7 8.2 CEN AM-USA

45° - 52.5° 4.7 6.0 4.1 5.8 USA

> 52.5° 11.1 13.4 4.6 6.8 USA, CAN-USA

SUB-TOTAL 8.1 8.7 5.4 6.9

INTERREGIONAL
PATHS 13.6 17.2 11.1 8.9 ALL ITU REGIONS

TOTAL 10.97 13.96 8.51 8.05

All figures are in dB
A - the Region 2 method
B - the Cairo curves
C - the simplified CCIR method
D - the modified FCC method
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A careful study of the results of this comparative study and results of 
previous work (Report 431-3, 1982) suggests that:
3.3.1 As expected, the Region 2 method works well in the mid-latitude areas 
of the region. When used in the low-latitude areas, however, it usually under 
predicts field strength levels. When used in the high-latitude areas, on the 
other hand, it almost always over predicts. From a frequency management point of 
view, it means that in the low-latitude areas, sky-wave contours for a given 
signal level, calculated by the Region 2 method, are usually considerably 
smaller than the actual ones. The calculated contours in the high-latitude 
areas, on the other hand, are usually much larger than the actual ones.
3.3.2 Much the same can be said about the Cairo curve, except its inaccuracy 
when applied to the high-latitude areas is more obvious. It should be mentioned 
that for long paths over sea water, the Cairo curve consistently offers good 
results.
3.3.3 The simplified CCIR method for planning purposes in Region 2 yields
promising results. When compared to measured data collected in Region 2, it 
offers closer agreement with observations than the other methods. When compared 
to measurements made over interregional paths, it offers reasonable overall 
results too. However, it has been reported that when applied to paths longer 
than, say, 4,000 km, this method has a tendency to underestimate field strength 
levels.
3.3.4 Like the simplified CCIR method, the modified FCC method contains a
latitude-dependent term. Unlike the simplified CCIR method, the modified FCC 
method seems to work well for long paths as well as short paths. This method
links the Cairo curve and the FCC curve together.
3.4 Conclusions

Based on the latest study on frequency dependence, the Region 2 method,
as described in the Rio Final Acts, for calculating night-time sky-wave field
strengths in the band 535 - 1 605 kHz can be extended to 1 705 kHz without
introducing significant additional errors. (For details of this method, see 
Annex III.)

If administrations in Region 2 prefer a somewhat more advanced approach 
to improve the accuracy of prediction, there are two alternative methods. The 
simplified CCIR method for planning purposes in Region 2 (see Annex IV) and the 
modified FCC method (see Annex V) should be considered.
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CHAPTER 4

BROADCASTING STANDARDS

4 .1 Class of emission
It is recommended that the plan be established for a system with 

double-sideband amplitude modulation with full carrier A3E.
Classes of emission other than A3E, for instance to accommodate 

stereophonic systems, could also be used on the condition that the energy level 
outside the necessary bandwidth does not exceed that normally expected in an 
A3E emission and that the emission be receivable by conventional receivers 
employing envelope detectors without increasing appreciably the level of 
distortion.
4.2 Necessary bandwidth of emission

For planning purposes, a necessary bandwidth of 10 kHz is recommended 
in conformity with the provision of the MFBC-R2 Plan. The protection ratio 
selected allows operation with 20 kHz occupied bandwidth without an appreciable 
increase in interference.
4.3 Channel spacing

The Regional Administrative MF Broadcasting Conference (Region 2), 
1981, accepted a channel spacing of 10 kHz and carrier frequencies which are 
integral multiples of 10 kHz, beginning at 540 kHz. Since many modern receivers 
use frequency synthesis in tuning, it is recommended that the same channel 
spacing be used up to 1 700 kHz.
4.4 Protection ratios in MF broadcasting (Recommendation 560-1,

Report 794-1)
4.4.1 Protection ratio values for planning purposes

The RF protection ratios specified by the CCIR for broadcasting relate 
to the interference between broadcast transmissions using amplitude 
modulation.

The protection ratios quoted refer, in all cases, to the ratios at the
input to the receiver, no account having been taken of the effect of using
directional receiving antennas.

Protection ratios depend on several parameters, among which 
transmission standards and receiver characteristics play an important role. 
Apart from technical factors there are others of a physiological and a 
psychological nature which have to be respected. It is, therefore, 
extraordinarily difficult to determine generally agreed values of protection 
ratios, even if both the transmission standards and the receiver 
characteristics are given.
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For planning purposes, the Regional Administrative MF Broadcasting 
Conference (Region 2) adopted a co-channel protection ratio of 26 dB, a first 
adjacent channel protection ratio of 0 dB and a second adjacent channel 
protection ratio of -29.5 dB. These ratios were used for both the ground-wave
and sky-wave protection. These same values could be used in
the 1 605 - 1 705 kHz band in Region 2.

Night-time protection, computed for two hours after sunset, is 
afforded for 50% of the nights of the year. According to Recommendation 560, 
the margin value for short term fading has been incorporated in the radio-
frequency protection ratio value indicated above.
4.4.2 Relative radio-frequency protection ratio curves

The relative radio-frequency protection ratio is the difference, 
expressed in decibels, between the protection ratio when the carriers of the 
wanted and unwanted transmitters have a frequency difference of Af (Hz or kHz) 
and the protection ratio when the carriers of these transmitters have the same 
frequency.

Once a value for the co-channel radio-frequency protection ratio 
(which is equal to the audio-frequency protection ratio) has been determined, 
then the radio-frequency protection ratio, expressed as a function of the 
carrier-frequency spacing, is given by the curves of Figure 4.1:

curve A, when a limited degree of modulation compression is 
applied at the transmitter input, such as in good quality 
transmissions, and when the bandwidth of the audio-frequency 
modulating signal is of the order of 10 kHz;
curve B, when a high degree of modulation compression (at least
10 dB greater than in the preceding case) is applied by means of
an automatic device and when the bandwidth of the audio­
frequency modulating signal is of the order of 10 kHz;
curve C, when a limited degree of modulation compression (as in 
the case of curve A) is applied and when the bandwidth of the 
audio-frequency modulating signal is of the order of 4.5 kHz;
curve D, when a high degree of modulation compression (as in the
case of curve B) is applied by means of an automatic device and
when the bandwidth of the audio-frequency modulating signal is 
of the order of 4.5 kHz.



- 21 -

FIGURE 4.1
Relative value of the radio-frequency protection ratio as a function 

of the carrier-frequency separation
The curves A, B, C and D are valid only when the wanted and unwanted 

transmissions are compressed to the same extent. They have been obtained mainly 
from measurements and calculations with a reference receiver representative of 
good quality receivers used for reception in band 6 (MF) . The overall frequency 
response curve of the European Broadcasting Union (EBU) reference receiver used
passes through -3 dB, -24 dB and -59 dB at 2 kHz, 5 kHz and 10 kHz,
respectively.

In Region 2 the protection ratio has been generally calculated on the 
basis of values close to curve A in Figure 4.1. For the first adjacent channel,
the absolute value is 0 dB. That is, where the co-channel protection ratio is
26 dB and the relative radio-frequency protection ratio for the adjacent 
channel at 10 kHz is -26 dB (see Figure 4.1), the absolute protection ratio for 
the adjacent channel becomes zero.

For the second adjacent channel, the Regional Administrative MF 
Broadcasting Conference (Region 2) adopted a protection ratio of -29.5 dB (the 
reference value is 26 dB for the same channel).
4.4.3 Radio-frequency protection ratios for synchronized broadcasting

transmitters
It is well known that the radio-frequency protection ratios for 

transmitters working in the same channel can be improved considerably by 
synchronizing techniques, thereby increasing the effective service areas of 
these transmitters. Actual values for these protection ratios depend on various 
factors, including the synchronization method, but with the criteria in 
definition 1.1.16, a co-channel protection ratio of 8 dB is recommended.
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For the purpose of determining interference caused by synchronized 
• networks, the following procedure taken from the Final Acts of the 1981 
Regional Administrative MF Broadcasting Conference (Region 2) is recommended.

If any two transmitters are less than 400 km apart, the network should 
be treated as a single entity, the value of the composite signal being 
determined by the quadratic addition of the interfering signals from all the 
individual transmitters in the network. If the distances between all the 
transmitters are equal to or greater than 400 km, the network should be treated 
as a set of individual transmitters.

It is also recommended that for the purpose of determining sky-wave 
interference received by any one member of a network, the value of the 
interference caused by the other elements of the network should be determined 
by the quadratic addition of the interfering signals from all those elements.
In any case, where ground-wave interference is a factor it should be taken into 
account.
4.4.4 Application of protection criteria
4.4.4.1 Value of protected contours

Within the national boundaries, the protected contour should be 
determined by using the nominal usable field strength or the usable field 
strength determined at the site of the protected station.
4.4.4.2 Protection outside national boundaries

No station should have the right to be protected beyond its national 
boundary which should be deemed to encompass only its land area, including 
islands.

No broadcasting station should be assigned a frequency separated by 
10, 20 or 30 kHz from that of a station in another country if the 25 mV/m 
contours overlap over land.
4.4.4.3 Application of protection ratios

The interfering signal should not exceed the field-strength value of 
the protected contour, which should be the greatest of the following, divided 
by the protection ratio:

the nominal usable field strength;
the usable field strength; or
the field strength at the national boundary.
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CHAPTER 5
RECEIVER CHARACTERISTICS AND THEIR IMPACT ON 

STANDARDS USED FOR PLANNING

5.1 Introduction
A number of planning criteria, namely minimum and nominal usable field 

strength, co- and adjacent-channel protection ratios, necessary bandwidth of 
emission and channel spacing must be established taking representative values 
of receiver characteristics into consideration. Equivalent field strengths of 
man-made noise, atmospheric noise and typical receiver noise in the frequency 
band 1 605 - 1 705 kHz are of quite comparable magnitude for day-time 
propagation as well as night-time propagation over Region 2 and this has some 
impact on the nominal usable field strengths to use for planning.

Minimum performance specifications for low-cost sound broadcasting 
receivers for individual and community reception are presently given in CCIR 
Recommendations 415-1 and 416-1, while Report 617-2 shows the results of 
measurements carried out on several receivers by some administrations. It is 
worth recalling that these specifications were recommended by the CCIR to 
assist manufacturers in the design and development of low-cost sound- 
broadcasting receivers suitable for production in large quantities. Therefore 
it is to be stressed that the data contained in these Recommendations which 
originated in 1963 are not representative of present production receiver 
performance.

CCIR studies on receiver characteristics to be used for planning 
purposes and on reference receiver characteristics are currently being carried 
out by IWP 10/7.

Following are descriptions and tentative values of typical receiver 
characteristics commonly referred to when deciding on planning criteria. The 
planning criteria proposed in this report were selected so as to allow a 
representative broadcast receiver to produce a "fair" quality of sound.
5.1.1 Sensitivity
5.1.1.1 Definition

For planning purposes, "sensitivity" is understood to mean "noise- 
limited sensitivity" defined for amplitude modulation receivers in IEC 
Publication 315-3. This refers to a chosen value of audio-frequency signal-to- 
noise ratio which is defined in IEC Publication 315-3, clause 72.

Other limitations may be significant, for example, impulsive noise, 
galactic noise, atmospheric noise, man-made noise, etc., depending on the 
location and on the receiving antenna used.
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5.1.1.2 Conditions of measurements and typical values
Conditions of measurements are according to IEC Publication 315-3, 

clauses 76 and 77.
No specific signal-to-noise ratio is standardized at this moment, but 

the following typical values are compatible with the planning criteria:
an audio frequency signal-to-noise ratio of 26 dB for 50 mW 
output and 30% modulation at 400 Hz,
an average value for receiver sensitivity 
of 46 dB (yV/m) (200 yV/m)1.

5.2 Overall selectivity of the receiver
5.2.1 Definition

For planning purposes, "receiver selectivity" is as per 
IEC Publication 315-7, i.e., the frequency selectivity of the overall 
receiver.
5.2.2 Conditions of measurements and results

The method of measurement is according to IEC Publication 315-3,
clauses 15-18, i.e., by the single-signal method. As a guide to this 
Conference, results of measurements on medium-priced HF receivers currently in 
use can be useful.

Measurements on the overall frequency response (RF and AF, excluding 
the loudspeaker) of receivers currently in use in Europe, Asia and 
North America show a wide range of variation with respect to the EBU reference 
receiver mentioned in Recommendation 560-1. The results of the above 
measurements are shown in Figure 5.1. It is nevertheless to be noted that 
current MF receivers are more closely represented by the wide-band selectivity 
range of measured performance.

* From the CCIR Report concerning Technical Bases for the first session of
the World Administrative Radio Conference for the Planning of HF Bands
Allocated to the Broadcasting Service and consistent with the recommended
value of Enom of 500 yV/m.

I
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FIGURE 5.1
Receiver selectivity curves

- - - : EBU MBF receiver 
curves D: wideband

E : narrowband
5.3 Relationship between reception quality and radio-frequency

wanted-to-interfering signal ratio
5.3.1 Description

From subjective listening tests involving a specialized or non­
specialized audience, RF wanted-to-interfering signal protection ratios can be 
determined which can be related to the subjective assessment of the quality or 
of the impairment of the quality of sound.
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5.3.2 Measurements and results
Results of subjective assessments carried out in Japan concerning the 

relationship between reception quality and radio-frequency
wanted-to-interfering signal ratio are shown in Figure 5.2a for co-channel 
interference and Figure 5.2b for adjacent-channel interference. Listening tests 
were made by ten experts using three HF receivers (A, F, H), using a high 
degree of compression on the wanted and interfering signals; the audio­
frequency bandwidth was 4.5 kHz.

COdO'

(a) In case of co-channel interference

-21 -15 -9 -3
dB

(b) In case of adjacent-
channel (10 kHz spacing) 
interference
M: results for average 

of three receivers

FIGURE 5.2
Relationship between reception quality and radio-frequency 

wanted-to-interfering signal ratio

* See Recommendation 562-1.
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CHAPTER 6 
REQUIRED FIELD STRENGTH

6.1 Minimum usable field strength (Em£n)
The minimum usable field strength should be evaluated numerically

using reference atmospheric and man-made noise data, from data concerning
signal strength variability and the intrinsic receiver noise level.
6.1.1 Atmospheric noise data

Use should be made of the atmospheric noise data contained in 
Report 322-2.

The following noise zones were adopted by the Regional Administrative 
MF Broadcasting Conference (Region.2), 1981, for the band 535 - 1 605 kHz:
Noise zone 1

Comprises the whole of Region 2 with the exception of noise zone 2. 
Noise zone 2

Comprises the area within the line defined by the coordinates
20° S - 45° W, the meridian 45° W to the coordinates 16° N - 45° W, the
parallel 16° N to the coordinates 16° N - 68° W, the meridian 68° W to the 
coordinates 20° N - 68° W, the parallel 20° N to the coordinates 20° N - 75° W, 
the meridian 75° W to the coordinates 16° N - 75° W, the parallel 16° N to the 
coordinates 16° N - 80° W, the meridian 80° W to the north-east coast of 
Panama, the frontier between Panama and Colombia, the south-east coast of 
Panama and the meridian 82° W to the parallel 20° S, and the parallel 20° S, 
with the exception of Chile and Paraguay, until the frontier between Paraguay 
and Brazil until 45° W. Bolivia is entirely included in noise zone 2 as are 
the archipelago of San Andres and Providencia and the islands belonging to 
Colombia and the Colon Archipelago or the Galapagos Islands (Ecuador).

Grenada is included in noise zone 1 night-time and noise zone 2
day-time.

The maps of noise zones are shown in Figure 6.1.
However, studies on the r.m.s. value of the field-strength equivalent 

of atmospheric noise power, for 50% of the time, in the new band do indicate 
some differences between the noise zones, in particular when a "representative" 
set of antenna noise factors is taken from Report 322-2, for noise zone 1, 
i.e. factors that represent a median value for the noise zone not only in 
absolute value but also in terms of geographical representation.
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FIGURE 6.1 
Noise zones
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The important result however is when all noise sources, i.e. 
atmospheric, man-made and receiver noise, are combined with the interference 
contribution from other stations. At this point it can be shown for the values 
of Enom that are proposed further in the text, that noise is not the limiting 
factor but rather interference. In this context, different noise zones may not 
be necessary for planning in this new band.

TABLE 6.1
Noise levels

Area Median value dB(yV/m) 
f - 1.56 MHz; bandwidth - 10 kHz

Day-time Night-time
Noise zone 1 19.86 31.86
Noise zone 2 16.85 37.36
Man-made radio noise 15.85 15.85

Lower noise levels have been found in certain areas of North and South 
America with the exception of the tropical zone.

When "representative" values of antenna noise factors for noise zone 1 
are taken, the following noise levels are obtained:

TABLE 6.II
Noise levels

Area Median value dB(yV/m) 
f - 1.56 MHz; bandwidth - 10 kHz

Day-time Night-time

Noise zone 1 0 31.86

Noise zone 2 16.85 37.36

Man-made radio noise 15.85 15.85
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6.1.2 Man-made noise data
Figure 6.2 comes from Report 258-4 (endorsed by Recommendation 372-3) and 

contains reference curves showing the variation with frequency of median man- 
made noise power for four environmental categories. For planning purposes, curve A 
related to the "business category" is proposed for use since it represents the 
worst-case situation.

FIGURE 6.2
Median values of man-made noise power for a short 

vertical lossless grounded monopole antenna
Environmental category:
A: business 
B: residential 
C: rural 
D: quiet rural 
E: galactic
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6.1.3 Intrinsic receiver noise level
When the intrinsic noise level of the reference receiver exceeds the 

atmospheric or man-made noise level, the minimum usable field strength should
be based on the intrinsic receiver noise level.

Up to now the term "intrinsic noise level" has not been defined in IEC 
or CCIR publications. If such a definition is to be introduced it might be 
sensible to base it on field strength and call the resultant quantity an 
"equivalent receiver intrinsic noise field strength" (E^0).

For a receiver with a linear envelope detector characteristic, E^0 is
given by:

Ei° (dB (yV/m)) - Ec (dB (yV/m)) + 20 log m - SNR (dB) (1)
where:

Ec: carrier field strength for a wanted signal-to-noise ratio with a 
modulation depth m,

m: modulation depth (%/100),
SNR: audio signal-to-noise ratio (dB).

The receiver studies in progress in several Region 2 countries may add useful 
data on this topic.
6 . 2 Carrier-to-noise ratio (C/N)

For planning purposes, the requirement exists to adopt reference 
values of RF C/N power ratios at the receiver input to give a defined 
satisfactory reception performance for some specified fraction of the time.
This depends on:

the audio-frequency S/N ratio needed to give the defined 
satisfactory performance for a steady signal;

the C/N ratio at the RF input to a reference receiver needed to 
give the required audio-frequency S/N ratio;
the allowances to take account of short- (within an hour) and 
long-term (from day-to-day) variations of both the signals and 
the noise;
the specified fraction of the time.

6.2.1 Audio-frequency signal/noise ratio
The method of measurement described in IEC Publication 315-3 

clauses 75-77, CCIR Recommendations 560-1, 562-1 and Report 617-2 all point to 
an AF S/N ratio of 26 dB for steady-state conditions, based on the proposed 
protection ratio of 26 dB. If this ratio is used, the limiting constraint that 
will reduce this grade of sound in terms of planning criteria is the 
availability of the desired and interfering signals which are determined at 50% 
of the time.
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6.2.2 Radio-frequency carrier/noise ratio
Several papers suggest the use of the same value for RF C/N as for

AF S/N.
6.3 Nominal usable field strength

The following values of nominal usable field strength have been 
adopted for planning purposes by the Regional Administrative MF Broadcasting 
Conference (Region 2), 1981, for the band 535 - 1 605 kHz.

TABLE 6.Ill

Noise zone 1 Noise zone 2
Class A station 
Ground-wave 
Day-time:

co-channel 100 yV/m 
adjacent-
channel 500 yV/m

Night-time: 500 yiV/m 
Sky-wave 500 yV/m, 50%

of the time

Class A station 
Ground-wave 
Day-time:

co-channel 250 yV/m 
adjacent-
channel 500 yV/m

Night-time: 1 250 yV/m 
Sky-wave 1 250 yV/m, 50% 

of the time
Class B station 
Ground-wave
Day-time: •' 500 yV/m 
Night-time 2 500 yV/m

Class B station 
Ground-wave
Day-time: 1 250 yV/m 
Night-time 6 500 yV/m

Class C station 
Ground-wave
Day-time: 500 yV/m 
Night-time: 4 000 yV/m

Class C station 
Ground-wave
Day-time 1 250 yV/m 
Night-time: 10 000 yV/m

For the 1 605 - 1 705 kHz band, the following values of nominal usable 
field strength are suggested:

Class B ground-wave Day-time: 500 yV/m
Night-time: 2 500 yV/m

Class C ground-wave Day-time: 500 yV/m
Night-time: 4 000 yV/m
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6.4 Usable field strength (for definition see § 1.1.5)
6.4.1 Overall usable field strength

The overall usable field strength Eu due to the individual 
interference contributions is calculated on an RSS basis, using the 
expression:

i
Eu - V  (ai Ei)2 + (a2 E2)2 + ........ (ai Ejl)2 ... (2)

where:
: field strength of the ith interfering transmitter (i pV/m);

&i‘. radio-frequency protection ratio associated with the ith 
interfering transmitter (see Figure 4.1 and add 26 dB co-channel 
protection ratio) and expressed as a numerical ratio of field 
strengths.
Since each individual usable field-strength contribution is, by 

definition, equal to the individual interfering field strength weighted by the 
associated protection ratio, the overall Eu calculated on an RSS basis takes 
into account the effect of frequency offsets between each interfering carrier 
and the wanted carrier.
6.4.2 50% exclusion principle

The 50% exclusion principle allows a significant reduction in the 
number of calculations.

With this method, the values of the individual usable field-strength 
contributions are arranged in descending order of magnitude. If the second 
value is less than 50% of the first value, the second value and all subsequent 
values are neglected. If the second value is not less than 50% of the first, 
an RSS value is calculated for the first and second values. The calculated RSS 
value is then compared to the third value in the same manner by which the first 
value was compared to the second and a new RSS value is calculated if required. 
The process is continued until the next value to be compared is less than 50% 
of the last calculated RSS. At that point the last calculated RSS value is 
considered to be the usable field strength Eu .

For planning purposes, if the contribution of a new station is greater 
than the smallest value considered in calculating the RSS value, the 
contribution of the new station is unacceptable even if it is less than 50% of 
the RSS value. However, the new contribution is acceptable if the RSS value 
determined by inserting the contribution of the new station into the list of 
contributors is smaller than the nominal usable field strength Enon*
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Annex VI provides examples of the procedure based on the root sum 
square and on the 50% exclusion principle adopted by the Regional 
Administrative MF Broadcasting Conference (Region 2), 1981.
6.4.3 Calculation of sky-wave interference to Class B or C stations

For a Class B or C station, the RSS of the interference should be 
calculated site-to-site and the resulting protected contour should be 
determined using the ground-wave method in Chapter 2.
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CHAPTER 7

TRANSMITTING ANTENNA CHARACTERISTICS AND 

TRANSMITTER POWER

7.1 Transmitting antenna characteristics
7.1.1 Antenna patterns

The CCIR Book of "Antenna Diagrams" published in 1978, is the only CCIR
publication presenting information on MF antenna directivity in the form
requested in Recommendation 414. The publication provides, inter alia, the 
theoretical directivity patterns in space for simple vertical antennas, arrays 
of vertical antennas and arrays of horizontal half-wave dipoles.

A micro-computer program for calculating LF and MF antennas with up to 
4 vertical elements in any position on perfect or imperfect ground has 
been developed by the CCIR Secretariat. The program is written in BASIC and is 
available for a variety of computers.
7.1.1.1 Vertical antennas

These antennas consist of one or more vertical conductors close to the
ground, and fed between their base and ground. The radiation is vertically
polarized everywhere.

Figure 7.1 provides the vertical radiation patterns of single vertical 
antennas of different heights, as a function of wavelength. It thus indicates 
field strength as a function of elevation angle at a distance of 1 km, assuming 
a reference transmitter power of 1 kW.

The antenna gain in dB can be obtained directly for any elevation angle 
from the relationship:

antenna gain (dB) - 20 log field strength (mV/m) at 1 km
300 mV/m

The denominator of 300 mV/m is the reference value of field strength 
provided at a distance of 1 km and at an elevation angle of 0° above a perfectly 
conducting plane of the reference short vertical antenna when fed with a 1 kW 
transmitter power.

There are innumerable different radiation patterns that can be obtained 
with arrays of two or more elements, even though they are identical. They vary 
according to the elements, their geometrical lay-out and the feed 
characteristics of each element.
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FIGURE 7.1
Effective monopole-radiated power (e.m.r.p.), and field strength 

at a distance of 1 km as a function of elevation angle, 
for different height vertical antennas
(A transmitter power of 1 kW is assumed) 

A: short vertical antenna
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Once a usable frequency, has been found in a location for a new station, 
a calculation is then made of permissible radiation in each direction to protect 
other existing stations from both night- and day-time interference due to the 
new station. The permissible radiation in each direction will then determine the 
antenna radiation pattern to be used to provide protection to these other 
stations. In some cases an omnidirectional pattern may meet the requirements.
7.1.2 High-efficiency antennas in the MF band (Report 401-4)

Attention should first be drawn to the economic benefits - as soon as 
transmitting power reaches 10 kW - of high efficiency antennas, i.e. essentially 
of antennas with very low losses (particularly in the ground) or concentrating 
radiation in the wanted areas. Among the antennas having been produced as 
full-scale models and used for the verification of diagrams, mention may be made 
of the following.
7.1.2.1 Anti-fading antennas

A high-efficiency anti-fading antenna should be of sectionalized 
construction and have a total electrical height ranging from 2A/3 to A » to 
produce the necessary rapid rise of sky-wave field strength near the point where 
it equals that of the ground wave. The effect of the resistive component of the 
antenna current on the vertical radiation pattern of a sectionalized tower can 
be reduced or compensated by multiple feeding. It should be noted that the 
location and extent of the fading zone varies due to changes in the properties 
of the reflecting ionospheric layers.

In practice, the fading zone is somewhat larger than that calculated. 
This might be due, on the one hand, to variations of the E-layer reflection and, 
on the other hand, to F-layer reflections. These factors should be taken into 
account in the design of the antennas.
7.1.2.2 Antennas with variable radiation pattern

With these antennas, which have multiple feeding points that can be 
switched, two vertical radiation patterns can be obtained, for example, one for 
the day (maximum radiation at 0°) and the other at night (large lobe at 40° 
or 60°) for a sky-wave service.
7.1.2.3 Directional antennas with reduced radiation over wide sectors

Report 401-4 refers to various directional transmitting antennas 
employing vertical-mast radiators for LF and MF broadcasting characterized by 
very low radiation over wide sectors, both in elevation and azimuth. Such 
antennas make it possible to reduce the interference in overcrowded frequency 
bands. Some practical installations are described and details are given of the 
attenuation that can be obtained (30 dB at present) as well as the stability of 
the antenna adjustments verified over several years.
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7.1.3 Variation of the vertical antenna pattern
Report 401-4 also indicates the variations of the vertical antenna 

pattern depending on ground conductivity and taking into account the curvature 
of the Earth. With the aid of curves from Report 401-4, the variations of 
radiation can be determined, and experiments have confirmed these results. It 
should be added that these variations of the radiation pattern are due to 
reflection on the ground at a certain distance from the antenna. The results 
given assume a no-loss antenna, i.e. an antenna having a sufficiently extensive 
Earth network.

Figure 7.2 shows the characteristic field strengths for vertical 
antennas of various heights for a particular ground system.
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FIGURE 7.2
Characteristic field strengths for simple vertical antennas, 

using 120-radial ground systems
A: radius of ground system
Full lines: real antenna correctly designed
Dashed line: ideal antenna on a perfectly conducting ground
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7.1.4 Horizontal radiation patterns of directional antennas
The procedures for calculating theoretical, expanded and augmented 

(modified expanded) directional antenna patterns are given in Appendix 3 of 
Annex 2 of the Final Acts of the Regional Administrative MF Broadcasting 
Conference (Region 2), Rio de Janeiro, 1981.
7.1.5 Top-loaded and sectionalized antennas

Stations may employ top-loaded or sectionalized towers, either because 
of space limitations or to vary the radiation characteristics from those of a 
simple vertical antenna. This is done to achieve desired coverage or to reduce 
interference.

Calculation procedures are given in Appendix 4 of Annex 2 of the 
Final Acts of the Regional Administrative MF Broadcasting Conference (Region 2), 
Rio de Janeiro, 1981.
7.1.6 Reduction of sky wave in MF broadcasting

The natural rotational frequency of electrons in the Earth's magnetic 
field is called "gyrofrequency". The Earth's magnetic field varies from place to 
place. At the same time, gyrofrequency varies from about 700 kHz (near the 
magnetic equator) to about 1 800 kHz (near the poles), as illustrated in 
Figure 7.3.

1M w  160 140 120 100 80 60 40 20 0 20 40 60 SO 100 120 140 160 E ISO

West Longitude (degrees) Last

FIGURE 7.3

World-wide distribution of gyro-frequency (MHz)
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Upon entering the ionized media, a radio wave is split into two 
components: ordinary wave and extraordinary wave. The former suffers less 
absorption than does the latter. If the frequency of the incident wave equals 
the gyrofrequency, the extraordinary wave will suffer maximum absorption.

Studies have been carried out in Australia to investigate a method of 
sky-wave field strength reduction which exploits the high absorption of 
extraordinary waves for transmission frequencies near the gyrofrequency. The 
transmitting antenna for this system is required to radiate a signal polarized 
in such a manner that waves entering the ionosphere do so exclusively through 
extraordinary modes. The system is termed orthogonal transmission (see 
Report 461).
7.2 Receiving antennas

Report 619 indicates that in MF reception by sky wave the use of two 
(ferrite) antennas in cross-polarization improves quality because it reduces 
fading.
7.3 Power considerations
7.3.1 Station power limits by class of station

It has been found helpful by a number of countries in reducing overall
interference, simplifying planning and generally improving spectrum management, 
to categorize transmitting stations into classes and to apply differing maximum 
stations powers to those classes (see in Chapter 8 the classes of station 
adopted by the Regional Administrative MF Broadcasting Conference (Region 2)).

If used together with appropriate planning procedures such an approach 
is more likely to match the available channels to the coverage objectives.

It should also be noted that for equal power of stations causing mutual 
interference, the coverage areas are independent of transmitter power since 
mutual power increases will be matched by a mutual increase in interference.

Where specific target areas require higher field strengths, the use of 
directional antennas is generally the most efficient means of achieving the 
increase, the desired coverage being provided while restricted radiation in 
other directions permits increased re-use of the frequency in these directions.
7.3.2 Radiated power

Recommendation 561-1 recommends that the term e.m.r.p. (effective 
monopole radiated power), i.e. the product of transmitter power and antenna gain 
in the relevant direction of azimuth and elevation, be employed to define and 
determine radiation from transmitters in the MF band (for the definition of 
e.m.r.p. see RR 157).
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CHAPTER 8

PLANNING

8 .1 Planning criteria
8.1.1 Percentage of time

In calculating the field strength of the interfering sky-wave signal, 
the sky-wave field strength 50% of the time has been used at-the Regional 
Administrative MF Broadcasting Conference (Region 2), 1981.
8.1.2 Class of station

The following categories of station have been adopted by the Regional 
Administrative MF Broadcasting Conference (Region 2), 1981.
8.1.2.1 Class A station

A station intended to provide coverage over extensive primary and 
secondary service areas and which is protected against interference 
accordingly.

New Class A stations will have a power not exceeding 
100 kW day/50 kW night.
8.1.2.2 Class B station

A station intended to provide coverage over one or more population
centres, and the rural areas contiguous to them, located in its primary service
area and which is protected against interference accordingly.

The maximum station power is 50 kW.
8.1.2.3 Class C station

A station intended to provide coverage over a city or town and the 
contiguous suburban areas, located in its primary service area and which is 
protected against interference accordingly.

During night-time, the maximum station power is 1 kW.
During day-time, the maximum station power is:

1 kW in noise zone 1,
5 kW in noise zone 2.

8.1.2.4 Since the frequency band 1 605 - 1 705 kHz is much narrower than the 
535 - 1 605 kHz band dealt with at the above Conference, a different class or 
classes of stations might be considered.
8.1.2.5 In particular, the provision for Class A stations would impose serious 
restrictions on the number of stations that could be assigned, as would a limit 
of night power as high as 50 kW. In the process of deciding on classes of 
stations for this band, a trade-off will have to be made between maximizing 
assignment capacity and maximizing the extent of coverage area. These two 
factors are discussed below.
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8.2 Assignment capacity
Since co-channel night-time interference considerations cause greater 

restrictions on assignment capacity, the following table is based only on this 
consideration.

If the use of non-directional antenna systems is assumed, the number of 
possible assignments will decrease with increasing power and with the extent of 
the service area protected. The following table (based on short antennas and the 
sky-wave propagation curve adopted by the Regional Administrative MF 
Broadcasting Conference (Region 2), 1981, shows the relationship between these 
factors:

Separation between assignments (km)

Protected contour (mV/m)

Power
(W)

(Sky wave) 
0.5 2.5 4 5

250 
1 000 
5 000 

10 000 
50 000

(1)
(1)
(1)

2 900 
4 200

600 
1 100 
1 600 
1 800 
2 200

250 
800 

1 300 
1 500 
1 900

200 
550 

1 200 
1 400 
1 800

(1) No-sky wave service attainable at this power.
If directional antennas are used, assignment capacity can be greatly 

increased. For example, a Canadian study showed that nine assignments could be 
made in an area of 100 by 400 km using five alternate channels (i.e., 1 620,
1 640, 1 660, 1 680 and 1 700 kHz) and reserving the other five channels for use 
in adjacent areas. The study was based on powers of 10 kW and protected contours 
of 0.5 mV/m day and 5 mV/m night and showed that 3-tower antenna systems were 
needed for separations of 100 to 200 km and 2-tower systems for greater 
separations.

The subject of assignment capacity is also addressed in Annex A of the 
Report to the second session of the Regional Administrative MF Broadcasting 
Conference (Region 2), Rio de Janeiro, 1981. Although this annex is primarily 
concerned with adding new assignments to a congested band, the approach taken 
may be of interest.

I
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8.3 Planning coverage
Any planning method will strongly depend upon the constraints imposed 

on the use of the band and to possible station classifications (i.e., power 
limitation, night-time protection, etc.). The following table shows the radius 
of service expected over a range of powers assuming an Eu of 2.5 mV/m for 
different ground conductivities. Since conductivity in large cities is 
generally A mS/m or less, that column should be used to assess the maximum 
extent of urban coverage, bearing in mind that a signal of 2.5 mV/m may not be 
adequate in areas subject to industrial noise. While the table was based on non- 
directional antennas, it also provides a good estimate of directional service 
bearing in mind that the antenna site will not coincide with the centre of the 
service area, but will be displaced in the direction of minimum radiation.

Power
(W)

Characteristic 
field strength 
(mV/m at 1 km)

Service radius (km) for given 
conductivity in mS/m (assume 2.5 mV/m Eu)

1 4 10

250 240 5.2 9 15
. 1 000 240 6.5 13 22
5 000 300 12 20 34
10 000 300 15 24 40
50 000 300 22 36 58

8.4 Planning options
Particular attention should be given to maintaining the maximum degree 

of flexibility in any broadcasting plan to be developed for the 1 605 - 
1 705 kHz band. This would have to be consistent with the general need to 
satisfy demand and obtain adequate protection for future broadcasting services.

To achieve this flexibility, the first decision that must be made 
concerns the form of the plan. Should it be an allotment plan or an assignment 
plan or one using features of both? For the purpose of this initial discussion, 
the essential difference between these two forms of plans lies in the 
specification of the location of the station. In allotment planning an area can 
be specified within which the station may be located and afforded protection. In 
assignment planning, a specific transmitter site is given.

After the form of the plan is decided, the planning method must be 
developed. Since the primary goals of planning are to distribute the resource 
and obtain international recognition for stations implemented in accordance with 
the plan (protection), the planning method will need to be tailored to the form 
of the plan (allotment or assignment). These two cases are contrasted below.
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8.4.1 Allotment planning
Allotment planning involves three basic steps. First, there is a need 

to develop a list of allotments based upon the general requirements of 
administrations. Then this list must be examined to determine the conformity of 
the allotments with the agreed interference objectives of the conference. 
Finally, an adjusted list of allotments that has been accepted by all would 
become the plan. It also is important to establish a set of implementation 
criteria which define the conditions to be met and the steps to be taken to 
bring into use stations in conformity with the plan. These conditions would 
specify a simple way to determine whether the station would exceed the 
interference levels accepted by the conference. Under this system, one or more 
stations could be brought into use within the allotment area and there would be 
no need to modify the plan as long as the agreed protection levels to the 
allotments of other countries were not exceeded. If the agreed interference 
levels were exceeded, the allotment plan would have to be modified in accordance 
with the procedure adopted by the conference.

Specific methods will need to be developed to facilitate the several 
stages of allotment planning. In contrast with the assignment planning case, 
emphasis would be on methods of distribution of the channels, and not the 
establishment of acceptable interference levels between stations, which would 
take place after the conference, when specific station requirements become known 
and station assignments are made.
8.4.1.1 Allotment planning criteria

The development and implementation of an allotment plan poses many 
questions. The answers to these questions help define the concept of allotment 
planning. For example, since requirements are to be specified in terms of areas, 
rather than specific transmitter sites, how should the areas be defined and, in 
general, how large should they be? Such decisions will greatly influence the 
ease of implementation of an allotment plan and its capacity. The size of the 
allotment area would determine the degree of station implementation flexibility 
after the conference. In addition to defining the permitted area in which 
stations may be implemented in accordance with the plan, the protection to be 
afforded such stations is also defined within the allotment area. Thus, the lay­
out of allotment areas will determine the class of service on that channel, 
i.e., Class B and Class C.

Certain specifications of the shape of the allotment area might make it 
difficult to confirm analytically that a station is located within the allotment 
area. In the case of irregular shapes other than national boundaries, this would 
require the creation of a massive data base of allotment boundaries. In 
addition, time-consuming computer routines would be required to determine which 
side of the allotment boundary the station is on. However, if the shape can be 
defined mathematically, no such data base or software would be required.
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The shape of an allotment could also influence the complexity of the 
analysis required for plan development. Since an allotment plan designates a 
frequency channel, for use by a country within certain geographic areas 
indicating the level of protection to be afforded, the analysis of such a plan 
is done by constructing various scenarios of station implementation and 
comparing the resulting interference levels with tentatively agreed levels. Such 
analysis would be used to adjust the allotments and develop realizable agreed 
protection levels. A likely scenario would be to place a station on the edge of 
an allotment are.a nearest to another co-channel allotment. A mathematically 
describable shape for the allotment would simplify the determination of that 
nearest point.

The size of an allotment is related to the protection requirement for 
the stations to be implemented. Allotment areas should define contiguous regions 
where a common level of protection would be required for any stations to be 
implemented on that channel. Such a formulation would allow one or more stations 
to be implemented successfully by adjusting their powers so that they protect 
each other while receiving an acceptable level of interference from other 
countries. An additional constraint on allotment size is the need to protect the 
allotments of other countries. Large allotments may not result in additional 
flexibility if the agreed protection cannot be afforded with desired station 
powers over the entire allotment.

An approach to the application of allotment planning is given in 
Annex VII.
8.4.2 Assignment planning

The successive stages of assignment planning might be:
to develop a list of assignments based upon the specific 
requirements of administrations;
identify and resolve the resulting interference levels, and then 
to adopt an adjusted list of stations that has been accepted by 
all i.e., the plan.

The resulting interference levels within the plan form the basis for 
procedures for the subsequent modification of the plan. As a result of 
assignment planning, administrations obtain the right to bring into use specific 
assignments in the plan. The right to bring into use assignments differing from 
those specified in the plan would require modification of the plan. The precise 
conditions under which modifications could be made would have to be developed at 
the conference. Typically, the agreement of other countries would be required 
only if the interference levels accepted in the plan are exceeded by the 
differing assignment. Additionally, if appropriate provision is made in the 
agreement, it would be possible to transfer radiation and protection rights to 
locations other than those specifically set forth in the plan. Specific methods 
will need to be developed to facilitate the different stages of assignment 
planning. Major emphasis would be on the resolution of interference levels 
between stations.



- 46 -

8 .4.2.1 Assignment planning criteria
As with allotment planning, assignment planning attempts to provide a 

satisfactory distribution of assignments to respond to the list of broadcasting 
requirements that have been identified. However, there is a difference in their 
methodology. With assignment planning, four elements need to be considered:

development of a list of requirements;
establishment of technical parameters for the planned stations; 
application of protection criteria; and
development of a system for optimizing the distribution of the 
planned assignments by frequency.

The optimization process involves the theoretical goal of how best to 
satisfy requirements in each country and the practical adjustments needed to 
resolve conflicts between national plans.

Assignments appearing in the plan would have specific radiation and 
protection rights. This would facilitate subsequent modifications to the plan 
since interference calculations would follow procedures similar to those applied 
today in the existing band. Also, it is possible to provide considerable 
flexibility in an assignment plan for the transfer of radiation rights from one 
location to another. In effect, planned assignments in the plan would act as an 
"umbrella" for making subsequent adjustments to national plans. This ability to 
substitute assignments resulting from actual needs for those in the plan 
resulting from perceived needs (the list of requirements) would be an important 
provision that would have to be included in the new regional agreement for the 
extended spectrum. As part of the assignment planning process, computer 
resources would be needed to examine frequencies available. To do this it would 
be necessary to develop a computer program to investigate as many of the 
possible permutations as possible in order to ensure that the plan adopted would 
be the most efficient one possible.
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CHAPTER 9

COMPATIBILITY WITH OTHER SERVICES

9.1 Introduction
According to the provisions of RR 8-22, the band 1 625 - 1 705 kHz in 

Region 2 is also allocated on a permitted basis to the fixed, mobile and 
aeronautical radionavigation services and on a secondary basis to the 
radiolocation service. Furthermore the temporary allocation as per RR 481 
should also be taken into account. In Region 1 the band 1 606.5 - 1 705 kHz is 
allocated on a primary basis to the fixed, maritime mobile and land mobile 
services except for the 1 625 - 1 635 kHz band which is allocated on a primary 
basis to the radiolocation service. In Region 3 the band 1 606.5 - 1 705 kHz is 
allocated on a primary basis to the fixed, mobile, radiolocation and 
radionavigation services.

Inter-regional and intra-regional compatibility between the 
broadcasting service and the fixed, mobile, aeronautical and radiolocation 
services should take into account the different classes of emission used by the 
various services.

While the broadcasting service is using A3E class, the classes of 
emission used by the fixed and mobile stations are:

A3E, A2A, A2B, FIB, J2B, J3E, H2A, H2B.
Protection ratio values for co-channel operation and for suitable 

frequency separation should be evaluated in a combination of interference cases 
involving the broadcasting service and the other services; there is no apparent 
need to evaluate them however for the cases not involving broadcasting. It is 
worthy of note that Region 1 has held a conference on planning of the MF 
maritime mobile and aeronautical radionavigation services in March 1985 and the 
technical parameters in the report of that Conference must be taken into 
consideration.

4
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9.2 Protection ratios

Table 9.1^ shows the protection ratio values to be considered for 
planning purposes between the concerned services. According to the specific 
cases the value is given for co-channel interference (CO) or for off-channel 
interference (OC).

In the wanted HF fixed service case, values are indicated for just 
usable (JU), marginally commercial (MC) and good commercial (GC) quality and in 
the telegraph communication case they should be specified for a character error 
ratio, PE of 10"^, 10"^ and 10""̂  (see Recommendation 339-5), but since the 
protection ratios do not significantly vary for Pg values up to 1 0 - ,̂ a single 
figure is given (see Report 525-2).

For the broadcasting service, a value of 26 dB has been indicated in 
§ 4.4.1 for co-channel protection ratio between broadcasting emissions and the 
same criteria has been applied to derive the figures given in the case where 
interfering services other than broadcasting are considered.

The values reported in the column could be modified when inter-regional 
sharing is to be considered, in fact as adopted by the Regional Administrative 
Radio Conference for the Maritime Mobile Service and the Aeronautical 
Radionavigation Service in certain parts of the MF band in Region 1 
(RARC MM-R1), the co-channel radio-frequency protection ratio necessary to 
protect the maritime mobile service from like interference is 2 0 dB for single­
sideband telephony (J3E modulation) and 8 dB for narrow-band direct printing 
telegraphy (FIB modulation).

1 Report 302-1 gives some detailed information on the protection to be granted 
to the broadcasting service in shared bands in tropical zones. The Report 
data, although needing some updating, could be taken as representative 
values of protection ratios needed by a broadcasting signal in the case of 
interfering A3A, A2A and A2B signals. It should be noted however, that 
Region 1, for its maritime mobile service, which is the most constraining 
case for Region 2, will be using FIB and J3E types of emissions which are 
not covered by Report 302-1, nor is the inverse condition, i.e., when A3E, 
A2A and A2B signals should be protected against an interfering broadcasting 
signal.
Compatibility problems and sharing criteria between the broadcasting service 
and the other services are not fully investigated, although a comprehensive 
study is being carried out in CCIR Study Group 3. Preliminary results based 
on contributions received are nevertheless indicated in Table 9.1. Further 
improvements or amendments might be expected and made available to the 
Conference after the CCIR Final Meetings (1985).



Steady-state protection ratios (dB)*

TABLE 9-1
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9.3 Protected contours
9.3.1 Broadcasting contours

Broadcasting contours are defined in SS 6.3 and 6.4
9.3.2 Contours for the maritime-mobile service

The following values of the minimum field strength to be based on 
ground-wave service, which include allowances for variations in noise level 
with time and signal fading with time, were established by the (RARC MM-R1):

Class of emission FIB:
22.5 dBUV/m north of and on parallel 30° N
42.5 dByV/m south of parallel 30° N
Class of emission J3E:
37 dBuV/m north of and on parallel 30° N
57 dBUV/m south of parallel 30° N

9.4 Procedures for calculating protection
9.4.1 Inter-regional protection

In calculating inter-regional interference, the field strength should
be determined by taking the arithmetic mean of the signal strengths, expressed
in dBu for a specified e.m.r.p., calculated both by the method described in 
Annex I to CCIR Recommendation 435-4 and by the method used within Region 2.
Signal strengths calculated by the Region 2 method should be increased by 2.5 dB
to allow for the different reference hours of the two methods. The value
determined in accordance with the above should be applied when it is midnight at
the mid-point of the inter-regional path, provided that the entire path is in 
darkness. Signal strengths at other times are unlikely to exceed this value.
9.4.2 Protection to the broadcasting service

Broadcasting assignments or allotments should be protected in 
accordance with S 4.4.4. Usable field-strength values should be calculated 
using broadcasting assignments only because other services operate 
intermittently.

9.4.3 Protection to other services
Assignments in services other than broadcasting should be protected to

the field-strength contour corresponding to the greatest of:
the values adopted by a conference,
the minimum usable field strength,
the field strength at the extent of the service range defined in
the Master Register.
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ANNEX I

Field-strength curves for ground-wave propagation

The curves are labelled with the ground conductivities in 
millisiemens/metre. All curves, except the 5,000 mS/m (sea water) curve, are 
derived for a relative dielectric constant of 15. The sea-water curve is derived 
for a dielectric constant of 80.

Distance from antenna (km)

GRAPH 1 Ground-wave field strength versus distance
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GRAPH 2 - Ground-wave field strength versus distance
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ANNEX II

Mathematical discussion and computer program for ground-wave curves

Introduction
A computer program has been written to calculate ground-wave field 

strengths at metric distances [McMahon, 1979] using the Norton surface wave 
equation [Norton, 1936] at distances within the radio horizon, and using the 
Bremmer residue series [Bremmer, 1949] for distances beyond the radio horizon.

Field-strength curves calculated by the Norton equation and by the 
Bremmer residue series are parallel for a considerable distance on either side 
of the horizon. However, the values of field strength calculated by the two 
methods differ by as much as 10% in this region. The method used in the computer 
program to merge the Norton field strengths and the Bremmer field strengths into 
a smooth continuous curve is to normalize the Bremmer fields to the Norton 
fields at the horizon by calculating a factor which when multiplied by the 
Bremmer field makes the product equal to the Norton field at the horizon. This 
same factor is then used to adjust the Bremmer field strengths at greater 
distances. This factor is calculated for each change in frequency, or in ground 
constants.

This annex contains a section giving information on the mathematical 
methods used to calculate the field strengths using the Norton surface wave 
equation and the Bremmer residue series.
Mathematical discussion
I. Norton surface-wave equation

Norton gives the following equation for A, the surface wave attenuation
factor:

A = I 1 -f W vpie-** erfc (—  W p i ) I /"Norton, 1936_7

PI is the complex numerical distance which is calculated from the following 
factors:

X “ 17.9731 cr/f 
hi - tan"1 ((e-1)/X) 
b£ - tan'l (e/X) 

b — 2b-[ - b2

p -ttD cos(b2 >^/XA cosCb^)
PI - p elb
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where:
o: ground conductivity (mS/m),
e: relative dielectric constant of the ground, 

f: frequency (MHz),
A : wavelength (m),
D: distance from the antenna (kms).
The erfc (-i pi) is defined as:

00 2erfc (-i./pi>“(2/v/rr) ./e _t dt [Abramowitz and Stegon, 1970] p.297, §7.1.2.

This function cannot be evaluated in closed form and most of the labour 
in calculating A lies in obtaining suitable series to evaluate erfc (-i/pi) for 
the full ranges of possible values in p and b.
Mathematical discussion
II. Computer program evaluation of Norton surface-wave equation

Field strengths out to distances of 80.467/(cube root of the frequency 
in MHz) kilometres are calculated in the computer program using the Norton 
surface-wave equation. The program uses five different methods of calculation 
depending upon the values of p, the numerical distance, and b (the angle of p).
1 ) p less or equal to 0.65; b any value

For this range of numerical distances, the computer program uses the 
w(z) function. Abramowitz and Stegon [1970] equations 7.13, 7.18, p.297.

0°
w(z) - e "z . erfc (-iz) - (iz)n/r(n/ 2 + 1 )

n - o
whereT (n/ 2 + 1 ) is a gamma function which is evaluated by the formulae in 
Abramowitz and Stegon [1970], Chapter VI.

If the substitutions/pi - z is made in the w(z) summation:

A - | 1 + i/iipi • |

I
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2) p between 0.65 and 5; b less than ir/2
For this range of p and b, the computer program uses the infinite 2p 

series given by Norton [1936], p. 1386.
A - | u + iv J

where:

(2p)2 (2p)3
u = 1 —  2p cos 6 H------ cos 2 6 --------cos 36 -f-

1-3 1 3 5

-f y/irpc~v c0* b sin sin 6 —  — ^

(2 p)2v = — 2v sin 6 H------ sin 26 —  • • •
1-3

+  \Arpe“p co*b cos (p sin b -̂)

3) p b e t w e e n  5 a n d  20; b  l e s s  t h a n  tt/4
For this range of p and b, the program calculates A using the following 

equations:
erfc (z) - 1 - erf (z) [Abramowitz and Stegon, 1970] § 7.1.2, 
p. 297.

erf(z) - erf (z) [Abramowitz and Stegon, 1970] § 7.1.2, p. 297.

2erf(x + iy) - erf(x) + (e"x /2trx) . (l-cos(2xy)-isin(2xy) +
OO2 t 2

(2/rr. e'x . ^  ((e"-25n )/(n2 + 4x2 )).(fn (x,y) + ign (x,y))
n - 1

fn (x,y) - 2x - 2x cosh(ny)cos(2xy) +n sinh(ny) sin(2xy)

Sn (x»y) “ 2x cosh(ny)sin(2xy) + n sinh(ny) cos(2xy) 
[Abramowitz and Stegon, 1970] S 7.1.29, p.299

2erf(x) - 1 - (a^t + a2 t2 + a3t^ + a4 t^ + a^t^) . e‘x 
[Abramowitz and Stegon, 1970] S 7.1.29, p. 299

t - 1/(1 + px) p - .3275911
ai - .254829592 a2 - -.284496736 a3 - 1.421413741
a4 - -1.453152027 a5 - 1.061405429
Solution of the preceding equations yields erfc(-i/p]i)
A - | 1 + iy/ripi e_pl erfc(iv/p’i) |
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4) p between 5 and 20, b greater, or equal to it/4 or p between 0.65 and 
2 0 , b greater than tt/ 2

In this range the computer program uses the following identity to 
calculate A:

2 ( 2 1 1/2 1 3/2 2 ___
2ez J e'c dt — z + z + z + z + z +
[Abramowitz and Stegon, 1970] § 7.1.14, p. 298.
If z is set equal to the continued fraction (C.F.) equals:

e-Py/ir erfcC-i^/Pi) a n d » A  “ |l + i y/l • (C.F.)j

5) p greater than 20, b any value

In this range of parameter values, the computer program calculates the 
w(z) function from the following polynomial equation:

w(z) - iz(.4613135/(z2 -.1901635) + .9999216/(z2 -1.7844297)+
.002883894/(z2 -5.5253437)) [Abramowitz and Stegon, 1970] bottom 
p. 328.
As in 1) previously, the substitution /pi - z is made, and:
A - | 1 + î /rpi . w (y^) |.

Mathematical discussion
III. Bremmer residue series .

Bremmer [1949] defines the attenuation factor for the ground wave over 
the radio horizon as follows:

e'r*x
Ai - T i » X 4 (2t. —  1/5^

A^ is the additional attenuation above the inverse distance 
attenuation. Ts are terms of the Bremmer residue series.

As defined by Bremmer:
X - (27ra/Xiaa)1/3 • Do/a

where
Do: distance from the transmitter to the receiver measured along the 

Earth's surface.
a: radius of the Earth.
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Bremmer used 6370 km for the radius of the Earth. This is the actual 
average radius of the Earth. In the computer program, a radius of 8493 km 
(4/3 x 6370) was used for a. This change was made to conform to the usual 
practice to account for diffraction and because fields calculated by the Bremmer 
series with this larger radius were found to correspond more nearly to those 
given by the existing FCC ground-wave curves and to CCIR ground-wave curves (see 
Recommendation 368-4).

With this change and using the relationship between the wavelength 
and f, the frequency in MHz:

X - 0.006635 . f1 / 3 . d
where:

D: distance from the antenna (kms).
If X is defined as previously given by Norton in I:
X - 17,9731 cr/f

where O in milli-Siemens/metre is the ground conductivity. Then using £ for the 
relative ground dielectric constant, the following parameters used by Bremmer 
may be calculated:

- tan’1 (e/x) -.5 . tan’1 ((e-l)/X)
Ke - 0.01957/e2 + x2)/(4. /(e-1 ) 2 + x 2 .f!/3)
6 e — Ke.e1(2,356- 'ire) radians)

The residue series given by Bremmer [1949] § 3,is as follows: 
when Ke is small (¥e in degrees):

Im r„ =  1.607 —  H. sin (45° +  ̂ .) — 1.237 H,s sin (75° +  3 +
+  £ H e*sin (4^e) —  2.755 If,1 sin (75° —  5 tpe) ...

Im r, =  2.810 —  K e sin (45° +  *,) —  2.163 H e3 sin (75° +  3 *,) +
+  J H e* sin (4 f,) —  8.422 H e5 sin (75° —  5 <p,) ...

Im r2 =  3.795 —  H. sin (45° +  *,) —  2.921 H.s sin (75° +  3 f,) +
+  •£ IC* sin (4 ̂ e) — 15.36 H e5sin (75° —  5 <fi,) ...

Re r0 =  0.928 +  H. cos (45° +  <j,e) +  1.237 K 3 cos (75° +  3 *,) —
—  i He* cos (4^,)— 2.755 H,5 cos (75° —  5*,) ...

; Re t, =  1.622 +  He cos (45° + +  2.163 H  3 cos (75° +  3 t/je) —
—  I He* COS (4 —  8.422 K* cos (75° —  5 *,) ...
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when Ke is large (Te i-n degrees):

I m r 0 =  0 .7 0 0 3  —  0 .6 1 8 3  +  0 .2 3 6 4  C0S ( 2  ^  •K a K t

0 .0 5 3 3 S— -1 5 ° ' f  3- ^  —  0 .0 0 2 2 6  S m  ( 6 ° °  4  ^K* K t

Im  T l =  2 .2 3 2  —  0 .1 9 4 0  S m  ( 1 ^ ° --------^  +  0 .0 0 7 3  (>()S ( 2  ^A% A,

+  0 .0 1 2 0  ( 1 5 °- l - 3 j ei  +  0 .0 0 1 6 0  S1-1^ 6QOr— ^
K e3 A e4

R e  r n =  0 .4 0 4 3  +  0 .6 1 8 COS _  0 .2 3 6 4  S m  ( 2  ^ e)A *2

—  0 .0 5 3 3  C 0 8 (1 5 ; : 3- M  +  0 .0 0 2 2 6  C0S (6 Q ° - - 4- ^  . .

Re r, =  1.288 +  0.194 c08(l^ —  *«) _  0.0073 - -nA 2M  +

+  0 .0 1 2 0 008 (15° ± + M  _0.00160C-^ l 6+ 7 4- M  ..
Ae A«

To improve convergence of the series for distances near the radio 
horizon, the number of terms in each series has been increased to eight in the 
computer program. The additional terms have been calculated by the methods given 
by Bremmer [1949] § 4, p. 44-45. In this section, Bremmer lists the first six 
zeros of each series according to the Hankel approximation. The remaining two 
additional terms were calculated by the tangent approximation.

For Ke small, in the tangent approximation, the zeros are given as
follows:

T.,0 = i - j 3 x ( s +  A )  j*V-/»

where Ts is the term number starting at zero. 
For Ke large:

-... =  y  ! +  j ' V r /9

Each series term was then calculated from these equations given by 
Bremmer [1949], p. 45:

Ke small: \

T, ~  T# f0   8 -----  }  T ,f0 8 *  +  $ S4 — * |  T ,,0* 8® . . .



where 6 - 6 e, as previously defined.
Mathematical discussion
IV. Problems in calculation of ground-wave strengths

One of the most time-consuming operations connected with the 
development of the ground-wave field strength computer program was to find 
suitable methods of obtaining calculations for the Norton surface-wave 
attenuation factor for the ranges of parameters to be used. The present ranges 
of use for each series or other calculation method for the attenuation factor 
were determined experimentally by requiring each method of calculation to give 
consistent values with the adjacent calculation methods. From time to time 
during program development, as more field-strength values were calculated for 
the standard broadcast band for the required range of ground constants, it would 
be found that for a narrow range of values of p and b , a particular series, or 
calculation method, would give one, or several values of field strength at 
variance with values on either side of the inconsistent values. To the maximum 
extent possible, such regions have been eliminated by proper choice of ranges 
for each calculation method. The continued fraction solution was introduced into 
the computer program to cover a range where none of the other solution methods 
gave consistent values.

The Bremmer residue series was also found to contain such a region of 
inconsistency where neither Ke small or Ke large series gave consistent values. 
This region occurred for Ke values between 0.45 and 0.55. The problem was 
eliminated by linearly interpolating between each small and large series term 
prior to the Bremmer summation procedure.
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ANNEX III 

The Region 2 method

The calculation of skywave field strength shall be conducted in accordance with the provisions which 
follow. (No account is taken in the Agreement of sea gain or o f excess polarization coupling loss.)

List o f symbols

d: short great-circle path distance (km)

characteristic field strength, m V/m  at 1 kra for 1 kW

m : radiation as a fraction o f the value 0 — 0 (when 0 — 0, / ( 0 )  — 1)

/ : frequency (kHz)

F: unadjusted annual median skywave field strength, in dB(pV/m )

F<: field strength read from Rg. 4 or Table I I I  for a characteristic field strength o f 100 m V/m

P: station power (kW)

0 : elevation angle from the horizontal (degrees)

General procedure

Radiation in the horizontal plane o f an omnidirectional antenna fed with 1 kW  (characteristic field 
strength, Et ) is known either from design data or, i f  the actual design data are not available, from Fig. 1.

Elevation angle 0 is given by

0 -  arc ton ^0.00752 cot degrees (1)

0® < 0  <90®

Alternatively, Table 1 or Rig. 2 may be used.

It is assumed that the Earth is a smooth sphere with an effective radius o f 6,367.6 km and that reflections 
occur from an ionospheric height o f 96.5 km.

The radiation / ( 0 )  expressed as a fraction of the value at 0 ' — 0 at a pertinent elevation angle 0 can be 
determined from Fig. 3 or Table II .
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The product Eef ( B ) /F  is thus determined for an omnidirectional antenna. For a directional antenna, 
Etf i f ly /F  can be determined from the antenna radiation pattern. Ecf ( f i ) /F  is the field strength at 1 km at the 
appropriate elevation angle and azimuth.

The unadjusted skywave field strength F is given by:

r  "  F< +  2(> l<>g - ^  dB(pV/m) (2)

where Ff is the direct reading from the field strength curve in fig . 4 or Table I I I .

Note: Values o f Fr iff Fig. 4 and Table I I I  are norm alized to  100 m V /m  at 1 km corresponding to  an effective m onopole 
radiated power (e.n).r.p.) o r —9.5 dB (kW ).

For distances greater than 4250 km, it should be noted that Ff can be expressed by:

(3)
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Antenna height in X

A : Radius o f ground system
Full lines: Real antenna correctly designed
Dashed line : Ideal antenna on a perfectly conducting ground

FIGURE I -  Characteristic fteld strengths/or simple vertical antennas, 
using 120-radial ground systems
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FIGURE 1« -  Effective monopok radiated power fe.rn.r4t.) and field strength mi a distance 0/ 1 km ms a function of elevation angle, 
for different heights of vertical antennas assuming a transmitter power of /  kW
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TABLE I - flrwWw — g<r n Itoww

Distance
<kn»>

Elevation angle 
(degree*)

SO 33.)
100 12.2
ISO 31.1
200 4).)
230 M.9
>00 >1.9
>30 23.9
400 24.3
430 22.0
300 19.1
330 11.0
000 l i )
030
300 13.3
330
too 11.3
130 10.1
900 10.0
930 9.)

1000 1.1
1030 1.0
H00
1130 1.9
1200 1.4
1230 3.9
1)00 3.4
1)30 3.0
1400 4.1
1430 4.)
1300 3.9
1330 3.3
1100 >.2
1130 2.9
1300 2.1
•330 2.)
1000 2.0
1130 1.3
1900 * 1.3
1930 1.2
2000 1.0
2030 0.3
2100 0.3
2130 0.2
2200 0.0
2230 0.0
2)00 0.0
2)30 0.0
2400 0.0
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FIGURE 2 — Elevation angle vs distance
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TABLE II  -  /(6 )  values for simple vertical antennas

Elevation angle 
(degrees)

/<6)

0.112 0.132 0.152 0.172 0.192 o.2i ;.

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
3 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0.984 0.983 0.983 0.982 0.981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.969 0.968 0.967
14 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947, 0.946 0.944 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803 0.795 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.748 0.742 0.735 0.725 0.717
42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
SO 0.628 0.621 0.614 0.606 0.596 0.585
32 0.600 0.394 0.587 0.578 0.568 0.557
34 0.572 0.566 0.359 0.550 0.540 0.529
36 0.544 0.337 0.330 0.521 0.512 0.501
58 0.513 0.508 0.501 0.493 0.483 0.472
60 0.485 0.479 0.472 0.463 0.454 0.443
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TABLE I I  (continued)

Elevation angle 
(degrees)

m

003 2 0.252 0.272 C.292 0.3112 0.352

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.996 0.996 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0.969
11 0.975 0.973 0.972 0.970 0.968 0.963
12 0.970 0.968 0.966 0.964 0.962 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
IS 0.953 0.951 0.948 0.943 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 • 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.894
20 0.919 0.914 0.909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.832 0.843 0.833 0.811
28 0.846 0.833 0.830 0.820 0.809 0.795
30 0.825 0.816 0.807 0.797 0.784 0.738
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 . 0.739 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.393 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.553 0.536 0.494
30 0.373 0.359 0.544 0.327 0.507 0.465
52 ' 0.545 0.531 0.515 0.498 0.479 0.436
54 0.317 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.439 0.442 0.423 0.381
58 0.460 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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TABLE II (tnd)

Elrva iion anfla 
(dcfreai)

/ ( « )

0.40 i 0.451 0.502 0.5292 0.55 2 0.625 2

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.999 0.999 0.999 0.997 0.997 0.995
) 0.997 0.996 0.995 0.994 0.991 0.999
4 0.994 0.992 0.990 0.999 0.999 0.991
5 0.991 0.999 0.995 0.991 0.991 0.970
4 0.996 0.991 0.979 0.975 0.972 0.957
7 0.992 0.977 0.971 0.967 0.962 0.941
1 0.976 0.970 0.962 0.957 0.951 0.924
* 0.970 0.961 0.951 0.945 0.919 0.904

10 0.961 0.954 0.942 0.911 0.924 0.542
I I 0.955 0.945 0.910 0.919 0.909 0.459
12 0.947 0.914 0.917 0.905 0.991 0.414
1) 0.919 0.921 0.901 0.999 0.975 0.907
14 0.929 0.912 0.999 0.972 0.957 0.771
15 0.919 0.999 0.971 0.955 0.917 0.749
16 0.909 0.996 0.957 0.916 0.915 0.717
17 0.997 0.97} 0.940 0.917 0.795 0.694
U 0.995 0.959 0.921 0.797 0.772 0.651
I * 0.971 0.944 0.904 0.776 0.749 0.617
20 0.960 0.929 0.795 0.755 0.726 0.542
22 0.911 0.796 0.746 0.710 0.677 0.510
24 0.905 0.761 0.705 0.665 0.625 0.416
26 0.776 0.729 0.661 0.619 0.574 0.161
2* 0.745 0.692 0.621 0.570 0.522 0.290
10 0.714 0.655 0.577 0.522 0.470 0.219
52 ( 0.692 0.619 0.514 0.475 0.419 0.151
>4 0.649 0.592 0.492 0.429 0.169 0.095
16 0.617 0.545 0.450 0.191 0.121 0.025
11 0.594 0.509 0.409 0.140 0.275 -0.011
40 0.552 0.471 0.170 0.299 0.211 -0 .091
42 0.519 0.419 0.112 0.259 0.190 -0 .129
44 0444 0.405 0.296 0.221 0.152 -0 .17 0
46 0.457 0.172 0.262 0.197 0.117 -0.205
44 0.427 0.141 0.210 0.155 0.095 -0.215
so 0.197 0.111 0.201 0.126 0.056 -  0.259
52 0.169 0.291 0.174 0.099 0.011 -0 .274
54 0.141 • 0.257 0.149 0.076 0.009 -0.291
56 0.115 0.212 0.126 0.055 -0 .01 0 -0 .10 0
51 0.299 0.209 0.105 0.017 -0 .02 6 -0 .104
60 0.265 ' 0.196 0.097 0.021 -0 .019 -0 .104
62 0.001 -0 .049 -0 .100
64 -0 .001 -0 .05 6 -0 .29 2
66 -0 .011 -0 .06 2 -0.291
61 -0 .01 7 -0 .064 -0 .267

.7 0 -0 .02 2 -0 .065 -0 .25 0
72 -0 .02 5 -0 .06 4 -0.211
74 -0 .0 2 6 -0.061 -0 .21 0
76 -0 .0 2 6 -0 .05 6 -0 .119
79 -0 .02 4 -0.051 -0 .161
10 -0 .02 2 -0 .044 — 0.114

No* - WWa tW MfMio Bgn <-) ippmn Im tfca TaMt. k tfcaMln aaly Uw nltunn «T • tacmdary M *  kavia« rtx ommmIi* afcax 
» T  V to6* ta **" **tk*1 'adxiioa pattara. la arOat to parfona Um tafculailoa. ipnora Um aa*Miva (-) aad «n aaly tW atoolma/(•) froM Um  T«Mt.
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Distance (km) — Scale A 

1000 2000 3000

Distance (km) - Scale B

FIGURE 4 - Skywave fie ld  strength vs distance fo r  a characteristic 
f ie ld  strength o f  100 m V/m
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ANNEX IV

The simplified CCIR method for planning purposes in Region 2

In preparation for a Regional Administrative Broadcasting Conference (535~l605 
kHz, Region 2)^ IWP 6/4 considered available prediction methods and measurements 
taken in various parts of Region 2. In order to meet this requirement, some 
simplifications were made to the method described in the Annex to Recommendation 
435. For planning purposes, the following formula may be used in Region 2:

E = M + Gs- Lp + 103 - 20 log p - 10"3kp. (1)

where M ** transmitter cymomofive force, M is given by
H « P + Gv + Gh. (2)

P = radiated power, dB (kW).

Gy= antenna gain, dB, due to vertivle directivity. For an 
omni-directional antenna, Figure 1 may be used.

G^= antenna gain, dB, due to horizontal directivity. G^=0 
for an omni-directional antenna.

Gs= sea gain, dB. For an idealized case (i.e., transmitter located 
on the coast), Figure 2 may be used. See Rec. 435"4 (1982), Sec.
2.3 for detaiIs.

Lp= polarization coupling loss, dB. Figures 3, 4 and 5 may be used. 
Equation is given in Figure 5.

p = slant distance, km. For paths longer than 1000 km, p is
approximately equal to the great-circle distance, d. For shorter 
paths,

p = (*d2 + 40000)* (3)

k = basic loss factor; k is given by
k * 0.675 |<M + 0.2 + tan2 (<J>+3) (4)
<t> = i(4>]-+ 4> r) (5)

<f>y = geomagnetic latitude of the transmitter, ) degrees, southern
) latitudes negative, 

<|>£ = geomagnet ic latitude of the receiver, ) nothern positive.

Geomagnetic latitudes are given by:

*T or *R " arc sin £sin a sin T8.5° ♦ cos a cos 78.5° cos (69°+ 0)J
vher« a and 3* are the latitude and longitude of the terminal respectively. 
Paths longer than 3000 km are divided into tvo equal sections vhich are 
considered separately. The value of ♦ for each half-path is derived by taking

I
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the average of the geomagnetic latitudes at one terminal and at the mid-point
of the vhole path, the geomagnetic latitude at the mid-point of the vhole path
being assumed to be the average of and ♦p. As a consequence:

♦ - 0.25 (3*t ♦ ♦p) for the first half of the path and (7 )

♦ ■ 0.25 (*T ♦ 3*R) for the second half.

The values of k calculated from equation (1+ ) t o r the tvo half-paths 
are then averaged and used in equation (l).

FIGURE I - Transmit ftn f antenna gain factor fo r  single monopoles (Gy) 

h : antenna height

I
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Ground distance, d, (km) 
A: Band 6 B: Band 5

FIGURE 2
Sea gain (Cm) foe a single terminal on the coast



FIGURE 3 -  Map of magnetic dip (epoch 1975J0)

(Source: Magnetic inclination or dip (epoch 1973.0) Chart No. 30 World U 5. Defense Mapping Agency Hydrographic Center)



FIGURE A ' - Map o f  magnetic declination (epoch 1975.0)

(Source: Magnetic variation (epoch 1975.0) Chart No. 42, W orld U.S. Defenae M apping Agency Hydrographic Center)
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Direction o f propagation relative to magnetic east-west, 6*

FIGURE 5 ~ Excess polarization couplint loss Lp (for a single terminal)

L r *  180(36+6* + ! * ) - * - 2

6: arc sin (cos (a -  6)]
6: magnetic dedination, degrees E o f true N 
o : direction o f propagation A A ' ,  degrees E o f true N 

(considered positive in  the clockwise direction)
M N : magnetic north direction 
TN : true north direction
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ANNEX V 

The modified FCC method

According to Chapter 3. Annex 2, Rio Final Acts, nighttime (2 hours after sunset) 
skywave field strength, 50% of the time, is given by:

F = F, + 20 log E tm J p d)
100

(all equations are in dB (yV/m))

For distances less than **,250 km, F
of
F_

the
can

Ft ■=

c is the direct reading from Figure **
Rio Final Acts; no equation is available. For greater distances, 
be expressed by:

231
3 + d/1000 - 35.5 (2 )

It is suggested that for gre at-circIe distances (d) greater than 
200 km, Fc be given by:

Fr = (95 ” 20 log d ) - ( 2tt + **.95 t a n2<J> ) (d/1 000)* (3)

Where <f>= arithmetic mean of the ge omagnetic latitude of the transmitter 
(d>y) and that of the receiving site ( r ) of a path. Northern latitudes 
are considered positive, sothern latitudes negative 
than 6 0 0

if 1*1
equation (3) is evaluated for <{>= 60°.lf d is less

Fc is evaluated for d=200 km. However, 
used in determining angle of de parture 
or equations (7) and 
Figure 1 shows Fr for

is greater 
than 200 k m ,

(8) in Annex IV may be used 
selected latitudes.

the actual value of d is to be 
(see also Section 3.1.8). Figure 6

in determin ing  <J>
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FIGURE 1 Skywave field strength vs distance (100 mV/m at 1 km, 50 %, 2 hours after sunset)
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ANNEX VI
Examples of root sum square (RSS) addition of weighted 

interference contributions to determine usable 
field strength

The following tables Illustrate the use of the RSS method and 50% exclusion principle. 
The first example applies to the case where the interfering carriers are co-channel with the 
wanted carrier. In the second example, one of the interfering carriers is offset from the wanted 
carrier by 3 kHz while a second interfering carrier is offset by 5 kHz. The remaining interfering 
carriers are co-channel with the wanted carrier, as in the first example.

TABLE VI-I
Example 1: all Interfering signals are co-channel with the wanted signals

Inter­
fering
signal
(1 )

Interfering signal 
field strength

Protec­
tion
ratio

Individual 
usable field 
strength 

contribution 
(UFS)

Calculated
RSS Remarks

(yV/m) (dB(yV/m)) (dB) ((dB(yV/m)) (yV/m) (dB(yV/m)) (yV/m)

A 140 42.9 26 68.9 2 800

C 130 42.3 26 68.3 2 600 71.6 3 812 /a 2 + C2

B 125 41.9 26 67.9 2 500

73.2 4 555

Individual UFS 
greater than 50%
of /a2 + C2
therefore
^A2 + C2 + B2

D 65 36.3 26 62.3 1 300 Individual UFS 
less than 50% of
/a2 + C2 + B2
therefore
disregard

E 52 34.3 26 60.3 1 040 - idem -

(1) In descending order of individual usable field strength contribution (UFS).
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TABLE VI-II

Example 2: Interfering signals A, B and C are co-channel 
with the wanted signal; Interfering signal D* Is 3 kHz offset; 

interfering signal E* Is 5 kHz offset

Inter­
fering
signal
(1 )

Interfering signal 
field strength

Protec­
tion
ratio

Individual 
usable field 
strength 

contribution 
(UFS)

Calculated
RSS Remarks

(yV/m) (dB(yV/m)) (dB) ((dB(yV/m)) (yv/m) (dB(yV/m)) (yv/m)

D*
(3 kHz 
offset) 65 36.3 40 76.3 6 500

A 140 42.9 26 68.9 2 800 Individual UFS 
less than 
50% of D\ 
therefore 
disregard

C 130 42.3 26 68.3 2 600 - idem -

B 125 41.9 26 67.9 2 500 - idem -

E*
(5 kHz 
offset) 52 34.3 30 64.3 1 644 - idem -

(1) In descending order of individual usable field strength contribution (UFS)
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ANNEX VII 

An approach to allotment planning

1. Introduction
This paper studies the allotment planning concept under two different 

situations:
between two countries which are sufficiently large 
geographically that the impact on other countries of allotments 
along their common boundary is minimal; and
among a group of countries which are close geographically so 
that an allotment to any one country will have an impact on some 
or all countries in the group.

2. Concept
The main advantage of allotment planning relative to assignment 

planning is that it is not necessary to provide specific details concerning 
requirements many years before their implementation. This allows great 
flexibility in the establishment of future assignments and minimizes the effort 
required in the planning process. This concept appears to have particular merit 
in the case of planning for the opening of the new band.

The approach outlined in this report is based on the concept that the 
ten channels in the extended AM band 1 605 - 1 705 kHz will be divided into 
"priority" channel allotments and "non-priority" channel allotments in 
accordance with agreements among administrations at the Conference.

The priority channels of one country will be available to it to assign
within its borders as and when it wishes, subject to some limitations on power
or radiated power in order to allow for frequency re-use in other countries.

The non-priority channels are those which are priority channels in the 
neighbouring country but are available for assignment on condition that they do 
not exceed a specified field strength at the border.
3. Situation 1 - Two adjacent large countries

In order to maximize the use of channels, alternate channels rather 
than adjacent should be allotted as priority channels to each administration; 
for example: 1 610, 1 630, 1 650, 1 670 and 1 690 kHz could be allotted to one 
country and 1 620, 1 640, 1 660, 1 680 and 1 700 kHz could be allotted to the 
other. Some coordination would be needed to avoid the assignment of adjacent
channels to adjacent cities on opposite sides of the common border.
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3.1 Question
On the assumption that each country will have five "priority" channels 

as mentioned earlier, how feasible is it to use the other country's channels at 
a distance from the border such as 1 0 0 km?

3.2 Assumptions 
Station A

Station on a priority channel in country A, located 
approximately 30 km from the border, operating at 10 kW with a 
directional antenna* having maximum radiation towards country 
B, Er - 2 V/m (night), 1.5 V/m (day).
Protected contour at the border: 0.5 mV/m day, 5 mV/m night. 
Protection ratio: 26 dB.

Station B
Located 100 km from border with directional antenna pointing 
away from border.

Maximum radiation at 1 km, Er - 2 V/m (night).
Maximum permissible signal at the border of 25 yV/m day and
125 pV/m night.

Technical factors affecting both
Propagation curves from the 1981 Rio de Janeiro Agreement used
with ground-wave curves extrapolated to 1 655 kHz.
Conductivity 10 mS/m and 4 mS/m.

3.3 Findings

Considering the above assumptions, it was found that a station could 
be assigned 1 0 0 km from the border in the other country with a directional
antenna pointing away from the border and maximum power of 10 kW with 2 towers,
day and 10 kW with 3 towers, night. The service expected is summarized in the 
table below. It is based on a day contour of 5 mV/m**, or higher if limited by
interference; and at night, the maximum Eu which would be created by the
country A station.

Country A also has the option of using an omnidirectional antenna but in 
doing so would limit its ability to effectively re-use the priority 
channel within its own country.
5 mV/m is the domestic standard in several Region 2 countries for service 
in a station's primary market.
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The following table gives a summary of the extent of service expected 
from a 10 kW station for a conductivity of 10 and 4 mS/m under the above 
assumptions which represent a worst-case situation.

Conductivity
(mS/m)

Service (km) Percentage
of

Nights
Day Night Eu

Major Null 
Lobe

Major Null 
Lobe

mV/M

10 32(1) 3 (1 ) 12 1 45 10
10 35(2) 6 (2) 22 2 18 50
4 20 4.5 9 0.5 45 10
4 20 4.5 15 1 18 50

(̂-) Limited by ground-wave interference.
(2) Assuming no ground-wave interference.

3.4 Conclusions
It is evident from the above that it would be feasible to assign a 

non-priority channel within 1 0 0 km of the border using a simple directional 
antenna and provide a reasonable service, if the priority channel assignment is 
limited to 10 kW.

It follows that careful use of simple directional antennas will permit 
multiple re-use of both priority and non-priority channels at intervals of 
1 0 0 km or more.
4. Situation 2 - group of countries

To assess the feasibility of this allotment planning concept for a 
group of countries an example was taken where the ten channels would have to be 
distributed among ten relatively small countries located within a total range 
of 2 0 0 0 km.

In order to investigate optimum distribution of channels, several 
powers and Eu values were used to determine their effects on service areas.
This is shown in Table VII-I for two ground conductivities: 4 and 10 mS/m.

It was considered that a 10 kW station with an omnidirectional antenna 
would be used for each priority channel, giving a night-time service range of 
18 - 30 km, and a 1 kW station with an omnidirectional antenna would be used 
for non-priority channels, giving a night-time service range of 11 - 18 km.



- 89 -

The required distance separation for co-channel frequency re-use was 
as follows:

Priority/priority channel: 1 400 km
Priority/non-priority channel: 600 km
Non-priority/non-priority channel: 400 km
Smaller separations could be used for stations with lower power or 

smaller service areas as shown in Table VII-I.
TABLE VII-I

Effect on night service radius and co-channel 
separation of varying En or power

Service radius (km) Eu (mV/m) 
(with 10 kW 
ND power Ec - 
1 000 mV/m at 
1 km)

Power (kW) 
(with Eu - 5 mV/m 
50% of nights)

Co-channel 
separation 

(km)
10 mS/m 4 mS/m

30 18 5 10 1,400
25 15.6 6.4 6 . 1 1,250
2 0 12.5 13.5 1 . 6 850
15 9 21.5 0.54 450
1 0 6.3 45<1) 0 .1 2 <3> lOOd), (2)
5 3.3 1 2 0 <1> 0.017<3) 1 0 0 (1 )»(2 )

(!) The very high Eu values predicted at short separations are questionable 
because sky-wave propagation is unreliable.

(2) When separation distances are shortened without a corresponding reduction 
in power, ground wave interference should also be considered and it will 
affect day and night service equally.

(3) For Eu values of the order of 5 mV/ra or more, sky-wave interference from 
stations with a power of 100 W or less can be ignored.

I



4.1 Findings

Based on the use of omnidirectional antennas, it was found that at 
least one priority and one non-priority channel could be allotted to each 
country. In any specific area, the shape and size of each country and the 
relative position of neighbouring countries will also have an effect on the 
number of allotments.

Two means of increasing the re-use of both priority and non-priority 
channels are the use of directional antennas, and a reduction of the service 
areas.

4.2 Conclusion
Allotment planning can be feasible in a group of countries, and would 

provide a minimum number of allotments if a sizable night-time service area is 
required. The use of directional antennas, or reduced service areas with 
omnidirectional antennas, would provide more allotments or would permit 
multiple use of the agreed allotments as the study in Situation 1 shows. A 
trade-off will have to be made between type of antenna, service and number of 
stations.



APPENDIX

Note 1 - The definitions given in chapter 1 of this report deviate to some 
extent from those given in the (relevant CCIR texts, a reason being that they 
have been mainly taken from the texts of the Regional Administrative MF 
Broadcasting Conference (Region 2).

Taking into account that this Joint Interim Working Party report is 
specifically intended to provide the technical basis for a regional planning 
conference that will extend the radio broadcasting in Region 2 to the new 
band 1 605 - 1 705 kHz. The opinion of the CCIR was to retain these definitions 
in the report on the condition that they are not used to modify the existing 
CCIR texts.
Note 2 - The following values of protection ratios for the HF fixed service 
have been proposed by Study Group 3 at its final meeting, to replace these in 
the existing Table 9-1 of chapter 9.

TABLE 9-1
Steady state protection ratios (dB)̂ -

 ̂ Ratio of wanted-to-interfering signals whose powers are expressed in terms 
of p.e.p.(PX). [See Recommendation 240-3 (MOD F).]

 ̂ GC (Good Commercial), MC (Marginally Commercial), JU (Just Usable) for
speech communications and Pc (Probability of character error) for telegraph 
communications are used only in HF fixed service.



INTERNATIONAL TELECOMMUNICATION UNIONBGR2I1) RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE Document A-E
BAND 1 605-1 705 kHz IN REGION 2 13 January 1986

FIRST SESSION GENEVA, APRIL/MAY 1986 original: English

PLENARY MEETING

United States of America

PROPOSALS FOR THE WORK OF THE CONFERENCE

INTRODUCTION
The United States of America is of the view that use of the 1605- 1705 

kHz band by the MF broadcasting service can make a valuable contribution to a 
quality aural broadcasting service in Region 2. The United States plans to 
make extensive use of the expanded band for additional MF broadcasting 
stations, and has a strong interest in the successful planning of the band.

In order to meet the requirements for the most effective use of this 
band, the United States has:

— Developed technical, operational, and planning principles, 
permitting the most expeditious implementation of the expanded 
band, while satisfying the requirements of all countries on an 
equitable basis.

— Developed proposals involving a minimum of regulatory 
constraints with a maximum of flexibility, both in the 
development and implementation of any planning method, and the 
adoption of procedures permitting the growth of the AM 
broadcasting service in this expanded band in our Hemisphere.

The United States believes that, in order to achieve these objectives, 
the broadcasting standards to be applied to th band 1605-1705 kHz should be 
consistent with those applied to the existing MF broadcasting band. This view 
is predicated upon the belief that such consistency will facilitate the design 
of receiving equipment for use in the expanded band and expedite its 
availabilty to the public. Additionally, the location of the added 
broadcasting spectrum adjacent to the existing band provides the opportunity 
to treat both broadcasting segments in a similar manner, thereby expediting 
consolidation of the two bands into one.

The United States is proposing that the model that was used to develop 
the groundwave field strength curves for the existing MF broadcasting band be 
used for calculating the curves for the expanded band and is proposing a set 
of curves for adoption by the first session of the Conference. Similarly, the 
United States is proposing the adoption of a skywave propagation model that is 
basically the same as that used for the existing band with the addition of a 
latitude-dependent terra to improve accuracy. The model being proposed is one 
of the methods considered by CCIR Interim Working Party 6 /A.

One significant difference in what is being proposed for the expanded 
band and what is provided for in the 535-1605 kHz band is that the United 
States is not proposing to allow Class A stations or protection of secondary 
service. We will be submitting a separate proposal to the Conference on a 
planning method for use in the establishment of a broadcasting plan.
Additional proposals will also be submitted to the Conference on inter­
regional and intra-regional sharing, maximum power to be permitted for Class B 
stations, guidelines for a Region 2 agreement on use of the broadcasting 
service in the 1605-1705 kHz band, and a draft agenda for the second session 
of the Conference.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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CHAPTER 1

The United States proposes the use of definitions in Chapter 1 of Annex 
2 of the Rio de Janeiro Agreement wherever possible. Since the United States 
does not propose the use of this band for Class A stations, the definition of 
such a station or of secondary service would not be required.

Definitions and symbols
1. Definitions

In addition to the definitions given in the Radio Regulations, the 
following definitions and symbols apply to this Agreement.

USA/4/11.1 Broadcasting channel (AM)
A part of the frequency spectrum, equal to the necessary bandwidth of AM 

sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its center.

USA/4/2 1.2 Objectionable interference
Interference caused by a signal exceeding the maximum permissible field 

strength within the protected contour, in accordance with the values derived 
from this Annex.

USA/4/3 1.3 Protected contour
Continuous line that delimits the area of primary service which is 

protected from objectionable interference.
USA/4/4 1.4 Primary service area

Service area delimited by the contour within which the calculated level 
of the groundwave field strength is protected from objectionable interference 
in accordance with the provisions of Chapter 4.
[1.5 Secondary service area

This definition does not need to be included as such secondary service 
is not contemplated.]

USA/4/5 1.6 Nominal usable field strength (En0ra)
Agreed minimum value of the field strength required to provide 

satisfactory reception, under specified conditions, in the presence of 
spheric noise, man-made noise and interference from other transmitters. The 
value of nominal usable field strength has been employed as the reference for 
planning.
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USA/4/6

USA/4/7

USA/4/8

USA/4/9

USA/4/10

USA/4/1?

USA/4/12

1.7 Usable field strength (Eu)
Minimum value of the field strength required to provide satisfactory 

reception under specified conditions in the presence of atmospheric noise, 
man-made noise, and interference in a real situation (or resulting from a 
frequency assignment plan).
1.8 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to-interference ratio 
corresponding to a subjectively defined reception quality. This ratio may 
have different values according to the type of service desired.
1.9 Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio which, in well- 
defined conditions, makes it possible to obtain the audio-frequency protection 
ratio at the output of a receiver. These specified conditions include various 
parameters such as the frequency separation between the desired carrier and 
the interfering carrier, the emission characteristics (type and percent 
modulation, etc.), levels of input and output of the receiver and its 
characteristics (selectivity, sensitivity to intermodulation, etc.).
[1.10 Class A station

This provision would not be included as stations providing secondary 
service are not contemplated.]
1.11 Class B station

A station intended to provide coverage over one or more population 
centers and the contiguous rural areas located in its primary service area and 
which is protected against objectionable interference, accordingly.
1.12 Class C station

A station intended to provide coverage over a city or town and the 
contiguous suburban areas located in its primary service area and which is 
protected against objectionable interference, accordingly.
1.13 Daytime operation

Operation between the times of local sunrise and local sunset.
1.14 Nighttime operation

Operation between the times of local sunset and local sunrise.
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USA/4/14 

USA/4/15

USA/4/16

USA/4/17 

USA/4/18

USA/4/13 1.15 Synchronized network
Two or more broadcasting stations whose carrier frequencies are 

identical and which broadcast the same program simultaneously.
In a synchronized network the difference In carrier frequency between 

any two transmitters in the network shall not exceed 0.1 Hz. The modulation 
delay between any two transmitters in the network shall not exceed 1 0 0 us, 
when measured at either transmitter site.
1.16 Station power

Unmodulated carrier power supplied to the antenna.
1.17 Groundwave

Electromagnetic wave which is propagated along the surface of the Earth 
or near it and which has not been reflected by the ionosphere.
1.18 Skywave

Electromagnetic wave which has been reflected by the Ionosphere.
[1.19 Skywave field strength, 10% of the time.

This provision would not be included, as there is no need to include 10% 
skywave calculations.]
1.20 Skywave field strength, 50% of the time

The skywave field strength during the reference hour which is not 
exceeded for 50% of the nights of the year. The reference hour is the period 
of one hour beginning one and a half hours after sunset and ending two and a 
half hours after sunset at the midpoint of the short great-circle path.
1*21 Characteristic field strength (Ec>

The field strength, at a reference distance of 1 km in a horizontal 
direction, of the groundwave signal propagated along perfectly conducting 
ground for 1 kW station power, taking into account losses in a real antenna.
Notes: a) The gain (G) of the transmitting antenna relative to an ideal short 
vertical antenna is given, in dB, by the following equation:

G = 20 log
300

Where E is in units of mV/m. c
b) The effective monopole radiated power (e.m.r.p.) is given in dB(l kW) 

by the following equation:

e.m.r.p. *= 10 log Pt + q
Where Pt is the station power in kW
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Symbols
Hz hertz
kHz kilohertz
W watt
kW kilowatt
mV/m millivolt/meter
uV/m microvolt/meter
dB decibel
dB(uV/m) decibels with respect to 1 uV/m
dB(kW) decibels with respect to 1 kW
mS/m millislemens/meter
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USA/4/19

USA/4/20

USA/4/21

USA/4/22

USA/4/23

USA/4/24

CHAPTER 2

At the first session of the Regional Administrative MF Broadcasting 
Conference (Region 2) held in Buenos Aires in 1980, a set of groundwave field 
strength curves were tentatively adopted for use in Region 2. These curves 
were formally adopted at the second session of the conference in Rio de 
Janeiro in 1981. The view of the United States is that the model developed 
for the above purpose can be used for calculating the curves for the expanded 
band. It is proposed that a graph depicting a set of curves calculated for 
1655 kHz be applied to the band 1605 - 1705 kHz.

Groundwave propagation
2.1 Ground conductivity
2.1.1 It is proposed that the Atlas of Ground Conductivity for use in 
the band 1605 - 1705 kHz be based on the information communicated to the IFRB 
in connection with the Second Session of the Regional Administrative MF 
Broadcasting Conference (Region 2), Rio de Janeiro, 1981, along with the 
modifications introduced during the First Session of the Planning Conference 
to plan the band 1605 - 1705 kHz (Geneva, 1986).

Furthermore, the following provisions should be included in the 
technical annex to the Agreement.

(a) When an administration notifies to the IFRB data intended to 
modify the Atlas, the IFRB shall so inform all administrations having 
assignments in Region 2. After 90 days from the date on which this 
information is communicated by the IFRB, the IFRB shall modify the Atlas and 
communicate the modifications to all administrations.

(b) No assignment in the Plan shall at any time be required to be 
modified as a result of the incorporation of these data.

(c) A proposal to modify the Plan shall be evaluated on the basis of 
the values in the Atlas on the date the proposal was received by the IFRB.
2.2 Field strength curves for groundwave propagation

The curves shown on Graph 1 are to be used for determining 
groundwave propagation in the frequency range 1605-1705 kHz. They are 
labelled with the ground conductivities in millisiemens/metre. All the 
curves-, except the 5000 mS/m (sea water) curve, are derived for a relative 
dielectric constant of 15. The sea water curve is derived for a dielectric 
constant of 80.
2.3 Calculation of groundwave field strength
2.3.1 Homogeneous paths

The vertical component of the field strength for a homogeneous 
path is represented in these graphs as a function of distance, for various 
values of ground conductivity.
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The distance in kilometers is shown on a logarithmic scale on the 
abscissa. The field strength is shown on a linear scale on the ordinate in 
decibels above 1 uV/m. Graph 1 is standardized for a characteristic field 
strength of 100 mV/m corresponding to an effective monopole radiated power 
(e.m.r.p.) of -9.5 dB relative to 1 kW. The straight line marked "100 mV/m at 
1 km" is the field strength on the assumption that the antenna is erected on a 
surface of perfect conductivity.

For omnidirectional antenna systems having a different 
characteristic field strength, correction must be made according to the 
following equations:

if field strengths are expressed in mV/m, and
E = E + E - 100 + 10 log P o c

if field strengths are expressed in dB(uV/m).
For directional antenna systems, the correction must be made according 

to the following equations:
E = E x ER 

100

if field strengths are expressed in mV/m, and 
E = E + E„ - 100

O K

if field strengths are expressed in dB(uV/m).
Where E : resulting field strength

Graph 2 consists of three pairs of scales to be used with Graph 1. Each 
pair contains one scale labelled in decibels and another in millivolts per 
meter. Each pair can be cut out and trimmed as a unit to be used as sliding 
ordinate scales. The scales allow graphical conversion between decibels and 
millivolts per meter, and are used to make graphical determinations of field 
strengths. Other methods of making calculations on graph 1 may be used, 
including the use of dividers to adjust for values of E^ that differ from 1 0 0  
mV/m at 1 km. However, any method used will follow steps similar to those 
discussed below.

E = E x Ec x J? o ——  N
100

field strength read from graph 1

actual radiated field strength at a particular azimuth at

Ec : characteristic field strength 
P : station power in kW.
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For both omnidirectional and directional antenna systems the value of ER 
must be found. For omnidirectional systems ER can be determined by using the 
following equations:

■ er - Ec nF
if field strengths are expressed in mV/m, and

ER - Ec + 10 log P 
if field strengths are expressed in dB(uV/m).

To determine the field strength at a given distance, the scale is placed 
at the given distance with the 100 dB(uV/m) point of the scale resting on the 
appropriate conductivity curve. The value of ER is then found on the scale; 
the point on the underlying graph (which lies underneath the ER point of the 
scale) yields the field strength at the given distance.

To determine the distance at a given field strength, the ER value is 
found on the sliding scale and that point is placed directly at the level of 
the given field strength on the appropriate graph. The scale is then moved 
horizontally until the 100 dB(uV/m) point of the scale coincides with the 
applicable conductivity curve. The distance may then be read from the 
abscissa of the underlying graph.
Note: Annex E to the Report by the First Session of the Conference, Buenos
Aires, 1980 (RARC-80) contains a mathematical discussion relating to the 
calculation of the groundwave curves.
2.3.2 Non-homogeneous paths

In this case, the equivalent distance or Kirke method is to be 
used. To apply this method, graph 1 can also be used.

Consider a path whose sections and S2 have endpoint lengths 
corresponding to d^ and and conductivities <7̂  and (T̂ respectively, as
shown on the following figure:
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The method is applied as follows:
a) Taking section first, we read the field strength corresponding 

to conductivity CJJ at distance d^ on the graph corresponding to the 
operational frequency.

b) As the field strength remains constant at the soil discontinuity, 
the value immediately after the point of discontinuity must be equal to that 
obtained in a) above. As the conductivity of the second section is 0 * 2 > the 
curve corresponding to conductivity gives the equivalent distance to that 
which would be obtained at the same field strength arrived at in a). This 
equivalent distance is d. Distance d is larger than d^ when O’2 is larger 
than . Otherwise d is less than d^.

c) The field strength at the real distance d2 is determined by taking 
note of the corresponding curve for conductivity O'2 similar to that obtained 
at equivalent distance d + (d2 " dj).

d) For successive sections with different conductivities, procedures 
b) and c) are repeated.
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GRAPH 1 — Ground wave f 1 e t d strength versus distance
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CHAPTER 3
The importance of skywave propagation at these frequencies is two­

fold. Because of the disadvantageous groundwave propagation characteristics 
of the expanded band, the distance to a given groundwave signal contour is 
reduced substantially. As a result, unrealistic night-time limits imposed by 
skywave interference can inappropriately restric a station's ability to 
provide adequate night-time coverage. Moreover, the skywave effects can 
extend beyond Region 2, an issue which needs to be considered when determining 
maximum permissible power limits. It is important to recognize that this band 
is to be shared by different services in different Regions of the ITU. Within 
ITU Region 2, this band is to be shared by broadcasting and two permitted 
services. Also, inter-regional sharing between different services requires an 
accurate skywave prediction method. Recognizing these points, the CCIR 
established in 1983 an interim working party— IWP 6/4. CITEL has also invited 
administrations to conduct necessary studies and to coordinate their views 
with IWP 6/4. As a result of these efforts, a propagation method was 
developed. It is closely based on the Region 2 method but with the inclusion 
of a latitude dependent terra. This method has the advantage of improving 
accuracy while maintaining simplicity and compatability with the Region 2 
method. For these reasons, the United States proposes that this method, which
is described below, be used in the band 1605 - 1705 kHz.

Skywave propagation
JSA/4/28 3.1 List of symbols

d : short great-circle path distance (km)
Ec : characteristic field strength, mV/m at 1 km for 1 kW
f(9) : radiation as a fraction of the value 0 = 0  (when 0 = 0 ,

f(9) = 1)
f : frequency (kHz)
F : unadjusted annual median skywave field strength, in dB(uV/m)
F£ : field strength for a characteristic field strength of

100 mV/m at 1 km
F(50): skywave field strength, 50% of the time, in dB(uV/m)
P: station power (kW)
0 : elevation angle from the horizontal (degrees)
a^: geographic latitude of the transmitting terminal

(degrees)
aR: geographic latitude of the receiving terminal (degrees)
b^: geographic longitude of the transmitting terminal

(degrees)
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bR: geographic longitude of the receiving terminal (degrees)
geomagnetic latitude of the transmitting terminal 
(degrees)
geomagnetic latitude of the receiving terminal (degrees)

<j>: average geomagnetic latitude of a path under study
(degrees)

Note: North and east are considered positive, south and west negative*
3.2 General procedure

Radiation in the horizontal plane of an omnidirectional antenna fed with 
1 kW (characteristic field strength, E ) is known either from design data or, 
if the actual design data are not available, from Figure 1.

Elevation angle 0 is given by
0 * arc tan j0.00752 cot d \ - d degrees (1)

y AA4.54 J 444.54
O<0<?O°

Alternatively, Table 1 of Fig. 2 may be used.
It is assumed that the Earth is a smooth sphere with an effective radius of 

6,367.6 km and that reflections occur from an ionospheric height of 96.5 km.
The radiation f(0) expressed as a fraction of the value at © ** 0 at a 

pertinent elevation angle 0 can be determined from Fig. 3 or Table II.
The product Ecf(0 ) yJ"F is thus determined for an omnidirectional 

antenna. For a directional antenna, E f (0) n[p" can be determined from the 
antenna radiation pattern. EcF(0 ) \Jp is the field strength at’ 1 km at the 
appropriate elevation angle and azimuth.

The unadjusted skywave field strength F is given by:
E f (0) \|T dB(uV/m) (2)

F = F---+20 log -- —  ----
c 6 100

F£ is given by:
Fc - (95-20 log d)-(2 + 4.95 tan2 <|> )(d/1000) 1/2 dB (uV/m) (3)
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Figure 4 and Table III show F^ for selected latitudes. If |<J>| is greater than 
60 degrees, equation (3) is evaluated for |4| = 60 degrees. If d is less than 
200 km, equation (3) is evaluated for d=200 km. However, the actual great- 
circle distance is to be used in determining elevation angle. See section 3.4 
for calculation of great-circle distance and conversion from geographic 
latitude to geomagnetic latitude.

Note: Values of F are normalized to 100 mV/m at 1 km corresponding to
an effective monople radiated power (e.m.r.p.) of -9.54 dB(kW).
3.3 Skywave field strength, 50% of the time 

This is given by:
F(50) = F dB(uV/m) (4)

3.4 Path parameters
Refer to section 3.1. The great-circle distance d (km) is given by:
d = 111.18 arc cos [sin aT sin aR + cos aT cos aR cos (bR-b̂ ,) ] (5 )
The geomagnetic latitude of the transmitting terminal, 4t» given by: 

= arc sin [sin aT sin 78.5° + cos aT cos 78.5° cos (69°+bT)] (6 )
<j»R can be determined in a similar manner. And,
4 = V2 (+T+ +R) (7)

Alternatively, Figure 5 may be used.
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Antenna height in X

A: Radius of ground system
Full lines: Real antenna correctly designed
Dashed line: Ideal antenna on a perfectly cohducting ground

FIGURE 1 -  Characteristic fie ld strengths fo r  simple vertical antennas, 
using 120-radial ground systems
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FIGURE la -  Effective monopole radiated power (e.m.r.p.) and fie ld  strength at a distance o f 1 km as a function o f elevation angle, 
fo r  different heights o f vertical antennas assuming a transmitter power o f 1 kW
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Distance
(km)

Elevation angle 
(degrees)

50 75.3
100 62.2
150 51.6
200 43.3
250 36.9
300 31.9
350 27.9
400 24.7
450 22.0
500 19.8
550 18.0
600 • 16.3
650 14.9
700 13.7
750 12.6
800 11.7
850 10.8
900 10.0
950 9.3

1000 8.6
1050 8.0
1100 7.4
1150 6.9
1200 6.4
1250 5.9
1300 5.4
1350 5.0
1400 4.6
1450 4.3
1500 3.9
1550 3.5
1600 3.2
1650 2.9
1700 2.6
1750 2.3
1800 2.0
1850 1.7
1900 1.5
1950 1.2
2000 1.0
2050 0.7
2100 0.5
2150 0.2
2200 0.0
2250 0.0
2300 0.0
2350 0.0
2400 0.0
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FIGURE 2 -  Elevation angle vs distance
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Elevation angle 
(degrees)

m

0.11 A 0.13A 0.15 A 0.17A 0.19 A 0.21 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0;984 0.983 0.983 0.982 0.981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.969 0.968 0.967
14 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803 0.795 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.748 0.742 0.735 0.725 0.717
42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.596 0.585
52 0.600 0.594 0.587 0.578 0.568 0.557
54 0.572 0.566 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0.483 0.472
60 0.485 0.479 0.472 0.463 0.454 0.443
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Elevation angle 
(degrees)

m

0.23 A 0.25 A 0.27 A 0.29 A 0.311 A 0.35 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.9% 0.9% 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0.%9
11 0.975 0.973 0.972 0.970 0.%8 0.%3
12 0.970 0.968 0.966 0.964 0.%2 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
15 0.953 0.951 0.948 0.945 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.894
20 0.919 . 0.914 0.909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.852 0.843 0.833 0.811
28 0.846 0.833 - 0.830 0.820 0.809 0.795
30 0.825 0.816 0.807 0.797 0.784 0.758
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.515 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 0.423 0.381
58 0.460 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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Elevation angle 
(degrees)

m

0.40 A 0.45 A 0.50 A 0.528 A 0.55 A 0.625 A

0 1.000 1.000 1.000 1.000 1.000 1.000
I 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.995
3 0.997 0.9% 0.995 0.994 0.993 0.989
4 0.994 0.992 0.990 0.989 0.988 0.981
5 0.991 0.988 0.985 0.983 0.981 0.970
6 0.986 0.983 0.979 0.975 0.972 0.957
7 0.982 0.977 0.971 0.967 0.%2 0.941
8 • 0.976 0.970 0.%2 0.957 0.951 0.924
9 0.970 0.%3 0.953 0.945 0.938 0.904

10 0.963 0.954 0.942 0.933 0.924 0.882
11 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.938 0.923 0.903 0.889 0.875 0.807
14 0.929 0.912 0.889 0.872 0.857 0.773
IS 0.918 0.899 0.873 0.855 0.837 0.748
16 0.908 0.886 0.857 0.836 0.815 0.717
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0.804 0.776 0.749 0.617
20 0.860 0.828 0.785 0.755 0.726 0.582
22 0.833 0.7% 0.746 0.710 0.677 0.510
24 0.805 0.763 0.705 0.665 0.625 0.436
26 0.776 0.728 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.368 0.085
36 0.617 0.545 0.450 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.275 -0.031
40 0.552 0.473 0.370 0.298 0.231 -0.083
42 0.519 0.438 0.332 0.258 0.190 -0.129
44 0.488 0.405 0.2% 0.221 0.152 -0.170
46 0.457 0.372 0.262 0.187 0.117 -0.205
48 0.427 0.341 0.230 0.155 0.085 -0.235
50 0.397 0.311 0.201 0.126 0.056 -0.259
52 0.369 0.283 0.174 0.099 0.031 -0.278
54 0.341 0.257 0.149 0.076 0.009 -0.291
56 0.315 0.232 0.126 0.055 -0.010 -0.300
58 0.289 0.208 0.105 0.037 -0.026 -0.304
60 0.265 0.186 0.087 0.021 -0.039 -0.304
62 0.003 -0.049 -0.300
64 -0.003 -0.056 -0.292
66 -0.011 -0.062 -0.281
68 -0.017 -0.064 -0.267
70 -0.022 -0.065 -0.250
72 -0.025 -0.064 -0.231
74 -0.026 -0.061 -0.210
76 -0.026 -0.056 -0.138
78 -0.024 -0.051 -0.163
80 -0.022 -0.044 -0.138

Note -  When the negative sign ( - )  appears in the Table, it signifies only the existence of a secondary lobe having the opposite phase 
from the main lobe in the vertical radiation pattern. In order to perform the calculation, ignore the negative ( - )  and use only the absolute 
value/(0) from the Table.
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TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m.
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

0 degrees 
dB(uV/m) uV/m

. 15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

46.17
i

203.4574 I 46.01
i

199.7683 I 45.43
i

186.8867 I 43.96
i

157.6842 I 39.53 94.7147
43.90 156.6680 I 43.72 153.4954 I 43.07 142.4722 I 41.42 117.8230 1 36.47 66.6392
42.02 126.1266 I 41.82 123.3314 I 41.11 113.6631 I 39.30 92.3093 1 33.88 49.4450
40.40 104.7304 I 40.19 102.2257 1 39.43 93.5977 1 37.47 74.7566 I 31.62 38.0894
38.98 88.9709 1 38.76 86.6981 I 37.94 78.8988 I 35.85 62.0462 I 29.59 30.1752
37.72 76.9207 1 37.48 74.8381 1 36.61 67.7174 I 34.40 52.4825 1 27.76 24.4320
36.58 67.4351 1 36.33 65.5120 I 35.41 58.9589 1 33.08 45.0689 I 26.08 20.1307
35.53 59.7930 I 35.27 58.0059 1 34.31 51.9358 I 31.86 39.1832 I 24.52 16.8266
34.57 53.5183 1 34.29 51.8487 I 33.29 46.1953 I 30.74 34.4183 I 23.07 14.2352
33.68 48.2840 I 33.39 46.7172 I 32.35 41.4276 I 29.69 30.4974 I 21.70 12.1669
32.84 43.8589 1 32.54 42.3829 I 31.46 37.4139 1 28.70 27.2260 I 20.42 10.4915
32.06 40.0746 I 31.75 38.6794 I 30.63 33.9955 1 27.77 24.4640 I 19.20 9.1169
31.32 36.8059 1 31.00 35.4833 I 29.84 31.0547 I 26.89 22.1079 1 18.04 7.9764
30.62 33.9579 1 30.29 32.7007 I 29.10 28.5022 | 26.06 20.0797 I 16.93 7.0208
29.95 31.4572 I 29.62 30.2595 1 28.39 26.2696 I 25.26 18.3198 I 15.87 6.2133
29.32 29.2464 I 28.98 28.1030 1 27.71 24.3030 I 24.50 16.7818 I 14.85 5.5255
28.72 27.2798 I 28.36 26.1861 I 27.07 22.5601 I 23.77 15.4291 I 13.87 4.9356
28.14 25.5207 1 27.77 24.4729 1 26.45 21.0066 I 23.07 14.2325 I 12.92 4.4265
27.58 23.9394 I 27.21 22.9339 1 25.85 19.6150 I 22.39 13.1684 | 1 2 . 0 1 3.9845
27.05 22.5115 1 26.67 21.5451 1 25.28 18.3625 I 21.74 12.2177 I 1 1 . 1 2 3.5988
26.53 21.2165 1 26.14 20.2866 I. 24.73 17.2306 I 2 1 . 1 1 11.3645 1 10.27 3.2607
26.04 20.0378 1 25.64 19.1418 I 24.19 16.2036 | 20.50 10.5958 I 9.43 2.9628
25.56 18.9609 1 25.15 18.0967 I 23.68 15.2685 I 19.91 9.9007 1 8.63 2.6995
25.09 17.9741 1 24.68 17.1396 1 23.18 14.4142 I 19.34 9.2699 1 7.84 2.4657

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . .



USA/4/41 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE 0 degrees 15 degrees 30 degrees

1 (km) dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m
1 1400 24.64 17.0669 24.22 16.2603 22.69 13.6313 18.79 8.6958 7.07 2.2574
1 1450 24.21 16.2306 23.78 15.4503 2 2 . 2 2 12.9119 18.25 8.1716 6.32 2.0713
1 1500 23.78 15.4577 23.35 14.7021 21.76 12.2490 17.72 7.6916 5.60 1.9045
1 1550 23.37 14.7416 22.93 14.0094 21.32 11.6367 17.21 7.2512 4.88 1.7544
1 1600 22.97 14.0766 22.52 13.3665 2 0 . 8 8 11.0698 16.71 6.8459 4.19 1.6192
1 1650 22.58 13.4577 2 2 . 1 2 12.7687 20.46 10.5438 16.22 6.4722 3.50 1.4970
1 1700 2 2 . 2 0 12.8806 21.74 12.2115 20.05 10.0547 15.74 6.1268 2.84 1.3862
1 1750 21.83 12.3415 21.36 11.6913 19.64 9.5991 15.28 5.8071 2.18 1.2857
1 1800 21.46 11.8369 20.99 11.2046 19.25 9.1739 14.82 5.5104 1.54 1.1942
1 1850 2 1 . 1 1 11.3638 20.63 10.7487 18.87 8.7763 14.38 5.2347 0.91 1.1107
1 1900 20.76 10.9196 20.27 10.3208 18.49 8.4041 13.94 4.9780 . 0.29 1.0345
1 1950 20.43 10.5018 19.93 9.9186 18.12 8.0549 13.51 4.7386 -0.31 0.9648
1 2 0 0 0 20.09 10.1084 19.59 9.5401 17.76 7.7270 13.09 4.5151 -0.91 0.9008
1 2050 19.77 9.7373 19.26 9.1832 17.41 7.4185 1 2 . 6 8 4.3060 -1.49 0.8421
1 2 1 0 0 19.45 9.3869 18.94 8.8465 17.06 7.1280 12.28 4.1102 -2.07 0.7880
1 2150 19.14 9.0555 18.62 8.5282 16.72 6.8540 1 1 . 8 8 3.9265 -2.64 0.7382
1 2 2 0 0 18.83 8.7419 18.30 8.2271 16.38 6.5953 11.49 3.7541 -3.19 0.6923
1 2250 18.53 8.4446 18.00 7.9419 16.06 6.3508 1 1 . 1 1 3.5919 -3.74 0.6499
1 2300 18.24 8.1626 17.70 7.6714 15.73 6.1194 10.73 3.4393 -4.28 0.6106
1 2350 17.95 7.8947 17.40 7.4147 15.42 5.9002 10.36 3.2955 -4.82 0.5743
1 2400 17.66 7.6400 17.11 7.1708 15.11 5.6923 9.99 3.1599 -5.34 0.5405
1 2450 17.38 7.3977 16.83 6.9388 14.80 5.4949 9.63 3.0318 -5.86 0.5092
1 2500 17.11 7.1669 16.54 6.7179 14.50 5.3075 9.28 2.9107 -6.37 0.4801
1 2550 16.84 6.9468 16.27 6.5075 14.20 5.1292 8.93 2.7962 -6 . 8 8 0.4530

45 degrees 60 degrees

Continued



USA/4/42 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD  STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

D IS T -
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m '

30 degrees 
dB(uV/m) uV/m

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

2600 16.57 6.7369 16.00 6.3068 13.91 4.9594 8.59 2.6877 -7.38 0.4278
2650 16.31 6.5364 15.73 6.1152 13.62 4.7978 8.25 2.5849 -7.87 0.4042
2700 16.05 6.3448 15.46 5.9323 13.34 4.6436 7.91 2.4873 -8.35 0.3823
2750 15.79 6.1616 15.20 5.7574 13.06 4.4966 7.59 2.3948 -8.83 0.3617
2800 15.54 5.9862 14.95 5.5901 12.78 4.3562 7.26 2.3068 -9.31 0.3425
2850 15.30 5.8183 14.70 5.4299 12.51 4.2220 6.94 2.2231 -9.77 0.3246
2900 15.05 5.6573 14.45 5.2765 12.24 4.0937 6.62 2.1435 -10.24 0.3077
2950 14.81 5.5029 14.20 5.1295 11.98 3.9709 6.31 2.0677 -10.69 0.2919
3000 14.57 5.3547 13.96 4.9884 11.72 3.8534 6 . 0 0 1.9955 -11.15 0.2771
3050 14.34 5.2125 13.72 4.8530 11.46 3.7408 5.70 1.9267 -11.59 0.2632
3100 14.11 5.0758 13.48 4.7230 . 1 1 . 2 0 3.6328 5.139 1.8610 -12.04 0.2501
3150 13.88 4.9444 13.25 4.5981 10.95 3.5293 5.10 1.7982 -12.47 0.2379
3200 13.66 4.8180 13.02 4.4779 10.71 3.4299 4.80 1.7383 -12.91 0.2263
3250 13.44 4.6963 12.79 4.3624 10.46 3.3345 4.51 1.6810 -13.34 0.2154
3300 13.22 4.5792 12.57 4.2512 1 0 . 2 2 3.2428 4.22 1.6262 -13.76 0.2051
3350 13.00 4.4663 12.35 4.1441 9.98 3.1546 3.94 1.5738 -14.18 0.1954
3400 12.78 4.3575 12.13 4.0409 9.74 3.0698 3.66 1.5236 -14.60 0.1863
3450 12.57 4.2526 11.91 3.9414 9.51 2.9883 3.38 1.4755 -15.01 0.1776
3500 12.36 4.1514 11.70 3.8455 9.28 2.9097 3.10 1.4294 -15.42 0.1695
3550 12.16 4.0537 11.49 3.7529 9.05 2.8341 2.83 1.3852 -15.82 0.1618
3600 11.95 3.9593 11.28 3.6636 8.82 2.7611 2.56 1.3428 -16.22 0.1545
3650 11.75 3.8682 11.07 3.5773 8.60 2.6909 2.29 1.3021 -16.62 0.1476
3700 11.55 3.7801 • 10.87 3.4940 8.38 2.6231 2.03 1.2631 -17.01 0.1410
3750 11.35 3.6949 1 0 . 6 6 3.4134 8.16 2.5577 1.77 1.2255 -17.40 0.1348

Continued . . .
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USA/4/43 TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

45 degrees 
dB(uV/m) uV/m

3800 I 11.16 3.6125
3850 1 10.96 3.5328
3900 1 10.77 3.4556
3950 1 10.58 3.3808
4000 1 10.39 3.3084
4050 I 1 0 . 2 1 3.2383
4100 I 1 0 . 0 2 3.1702
4150 I 9.84 3.1043
4200 I 9.66 3.0403
4250 I 9.48 2.9782
4300 I 9.30 2.9179
4350 I 9.13 2.8594
4400 I 8.95 2.8026
4450 I 8.78 2.7474
4500 I 8.61 2.6937
4550 I 8.44 2.6416
46 00 I 8.27 2.5909
4650 I 8 . 1 0 2.5415
4700 1 7.94 2.4936
4750 1 7.77 2.4469
4800 1 7.61 2.4014
4850 I 7.45 2.3572
4900 1 7.29 2.3141
4950 I 7.13 2.2721

10.46 3.3356 I 7.94
10.26 3.2602 I 7.72
10.07 3.1873 I 7.51
9.87 3.1168 I 7.30
9.68 3.0485 I 7.09
9.49 2.9823 I 6.89
9.30 2.9182 | 6 . 6 8
9.12 2.8560 I 6.48
8.93 2.7958 I 6.28
8.75 2.7373 I 6.08
8.56 2.6806 I 5.88
8.38 2.6255 1 5.68
8. 2 1 2.5721 I 5.49
8.03 2.5202 | 5.30
7.85 2.4698 I 5.11
7.68 2.4208 I 4.92
7.51 2.3732 I 4.73
7.34 2.3269 1 4.54
7.17 2.2819 1 4.36
7.00 2.2381 I 4.18
6.83 2.1955 I 3.99
6.67 2.1541 I 3.81
6.50 2.1137 I 3.64
6.34 2.0744 I 3.46

2.4945 I 1.51 1.1894
2.4335 1 1.25 1.1547
2.3746 I 0.99 1.1214
2.3177 I 0.74 1.0892
2.2627 1 0.49 1.0583
2.2094 1 0.24 1.0286
2.1580 I 0 . 0 0 0.9999
2.1081 I -0.24 0.9722
2.0599 1 -0.49 0.9456
2.0132 I -0.73 0.9199
1.9679 1 -0.96 0.8951
1.9240 I -1 . 2 0 0.8711
1.8815 I -1.43 0.8480
1.8403 I -1 . 6 6 0.8257
1.8003 I -1.89 0.8041
1.7615 1 -2 . 1 2 0.7833
1.7239 1 -2.35 0.7632
1.6873 I -2.57 0.7437
1.6518 I -2.79 0.7249
1.6174 I -3.02 0.7066
1.5 839 1 -3.24 0.6890
1.5513 I -3.45 0.6719
1.5197 1 -3.67 0.6554
1.4890 I -3.88 0.6394

60 degrees 
dB(uV/m) uV/m

-17.79 0.1289
-18.18 0.1234
-18.56 0.1181
-18.93 0.1131
-19.31 0.1083
-19.68 0.1038
-20.05 0.0995
-20.41 0.0954
-20.78 0.0915
-21.13 0.0878
-21.49 0.0842
-21.85 0.0808
-2 2 . 2 0 0.0776
-22.55 0.0746
-22.89 0.0717
-23.24 0.0689
-23.58 0.0662
-23.92 0.0637
-24.26 0.0613
-24.59 0.0589
-24.93 0.0567
-25.26 0.0546
-25.58 0.0526
-25.91 0.0506

Continued .



USA/4/44 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD  STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

D IS T -
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

5000 I 6.97 2.2313 I 6.18 2.0362 I 3.28 1.4591 1 -4.10 0.6239 1 -26.23 0.0488
5050 I 6.81 2.1914 I 6 . 0 2 1.9989 1 3.11 1.4300 I -4.31 0.6089 I -26.56 0.0470
5100 I 6 . 6 6 2.1526 I 5.86 1.9626 I 2.93 1.4017 1 -4.52 0.5943 I -26.88 0.0453
5150 I 6.51 2.1147 1 5.70 1.9272 I 2.76 1.3741 I -4.73 0.5802 | -27.19 0.0437
5200 I 6.35 2.0778 I 5.54 1.8927 I 2.59 1.3473 I -4.94 0.5665 1 -27.51 0.0421
5250 1 6 . 2 0 2.0418 I 5.39 1.8591 1 2.42 1.3212 I -5.14 0.5532 I -27.83 0.0406
5300 I 6.05 2.0067 I 5.23 1.8263 I 2.25 1.2958 I -5.35 0.5404 I -28.14 0.0392
5350 I 5.90 1.9724 I 5.08 1.7943 I 2.08 1.2711 I -5.55 0.5279 1 -28.45 0.0378
5400 I 5.75 1.9389 1 4.93 1.7631 1 1.92 1.2470 I -5.75 0.5157 I -28.76 0.0365
5450 I 5.60 1.9063 I 4.77 1.7326 I 1.75 1.2235 I -5.95 0.5040 I -29.06 0.0352
5500 I 5.46 1.8744 I 4.62 1.7029 I 1.59 1.2006 I -6.15 0.4925 I -29.37 0.0340
5550 I 5.31 1.8433 I 4.47 1.6739 1 1.42 1.1783 I -6.35 0.4814 I -29.67 0.0328
5600 I 5.17 1.8129 1 4.33 1.6456 I 1.26 1.1565 I -6.55 0.4706 I -29.97 0.0317
5650 I 5.02 1.7832 I 4.18 1.6180 I 1 . 1 0 1.1353 I -6.74 0.4602 I -30.27 0.0306
5700 I 4.88 1.7542 I 4.03 1.5909 1 0.94 1.1146 I -6.94 0.4500 I -30.57 0.0296
5750 I 4.74 1.7259 1 3.89 1.5646 I 0.78 1.0944 I -7.13 0.4401 I -30.87 0.0286
5800 I 4.60 1.6982 | 3.74 1.5388 I 0.63 1.0747 I -7.32 0.4304 1 -31.16 0.0277
5850 1 4.46 1.6711 1 3.60 1.5136 I 0.47 1.0555 I -7.51 0.4211 I -31.46 0.0267
5900 1 4.32 1.6446 I 3.46 1.4890 I 0.31 1.0367 I -7.70 0.4120 I -31.75 0.0259
5950 I 4.18 1.6187 I 3.32 1.4649 1 0.16 1.0184 I -7.89 0.4031 I -32.04 0.0250
6000 I 4.05 1.5934 1 3.18 1.4414 I 0 . 0 0 1.0005 1 -8.08 0.3945 I -32.33 0.0242
6050 | 3.91 1.5686 I 3.04 1.4184 1 -0.15 0.9831 1 -8.27 0.3861 I -32.62 0.0234
6100 1 3.78 1.5444 I 2.90 1.3959 1 -0.30 0.9660 I -8.45 0.3780 I -32.90 . 0.0226
6150 1 3.64 1.5207 1 2.76 1.3739 1 -0.45 0.9494 I -8.63 0.3700 I -33.19 0.0219

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . •



USA/4/45 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIE LD  STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

D IS T -
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
d B (uV /m ) uV/m

6200 | 3.51 1.4975 I. 2.62 1.3524 I -0.60 0.9331 I -8.82 0.3623 I -33.47 0 . 0 2 1 2
6250 I 3.37 1.4748 I 2.49 1.3314 I -0.75 0.9172 I -9.00 0.3548 I -33.75 0.0205
6300 1 3.24 1.4525 I 2.35 1.3108 I -0.90 0.9017 1 -9.18 0.3475 1 -34.03 0.0199
6350 1 3.11 1.4308 I 2 . 2 2 1.2906 I -1.05 0.8865 I -9.36 0.3403 I -34.31 0.0193
6400 I 2.98 1.4095 1 2.08 1.2709 1 -1.19 0.8717 I -9.54 0.3334 I -34.59 0.0186
6450 1 2.85 1.3886 I 1.95 1.2515 1 -1.34 0.8571 1 -9.72 0.3266 I -34.86 0.0181
6500 I 2.72 1.3682 I 1.82 1.2326 I -1.48 0.8429 1 -9.90 0.3200 I -35.14 0.0175
6550 I 2.59 1.3481 I 1.69 1.2141 I -1.63 0.8291 I -10.07 0.3135 1 -35.41 0.0170
6600 I 2.47 1.3285 I 1.55 1.1960 I -1.77 0.8155 I -10.25 0.3073 I -35.68 0.0164
6650 1 2.34 1.3093 I 1.42 1.1782 I -1.91 0.8022 I -10.42 0.3012 I -35.95 0.0159
6700 I 2 . 2 1 1.2905 1 1.29 1.1608 I -2.06 0.7892 | -10.60 0.2952 I -36.22 0.0154
6750 I 2.09 1.2720 I 1.17 1.1437 I -2 . 2 0 0.7765 I -10.77 0.2894 I -36.49 0.0150
6800 I 1.97 1.2539 1 1.04 1.1270 I -2.34 0.7641 1 -10.94 0.2837 I -36.76 0.0145
6850 I 1.84 1.2362 | 0.91 1.1106 I -2.48 0.7519 I -1 1 . 1 1 0.2782 I -37.02 0.0141
6900 1 1.72 1.2188 I 0.78 1.0946 I -2.62 0.7400 I -11.28 0.2728 I -37.29 0.0137
6950 I 1.60 1.2017 1 0 . 6 6 1.0788 I -2.75 0.7283 I -11.45 0.2675 1 -37.55 0.0133
7000 I 1.47 1.1850 I 0.53 1.0634 I -2.89 0.7169 1 -11.62 0.2624 I -37.82 0.0129
7050 1 1.35 1.1686 I 0.41 1.0483 I -3.03 0.7057 1 -11.79 0.2573 I -38.08 0.0125
7100 I 1.23 1.1525 1 0.29 1.0334 I -3.16 0.6947 I -11.96 0.2524 I -38.34 0 . 0 1 2 1
7150 I 1. 1 1 1.1367 I 0.16 1.0189 I -3.30 0.6840 I -1 2 . 1 2 0.2477 I -38.60 0.0118
7200 I 0.99 1 . 1 2 1 2 I 0.04 1.0046 I -3.43 0.6735 I -12.29 0.2430 I -38.85 0.0114
7250 I 0 . 8 8 1.1060 I -0.08 0.9906 I -3.57 0.6632 | -12.45 0.2384 I -39.11 0 . 0 1 1 1
7300 I 0.76 1.0911 1 -0 . 2 0 0.9769 1 -3.70 0.6531 I -12.62 0.2340 I -39.37 0.0108
7350 1 0.64 1.0765 I -0.32 0.9634 I -3.83 0.6432 I -12.78 0.2296 I -39.62 0.0104

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued • . .

BC-R2/4-E
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USA/4/46 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

7400 I 0.52 1.0621 I -0.44 0.9502 I -3.97 0.6335 I -12.94 0.2254 I -39.87 0 . 0 1 0 1
7450 1 0.41 1.0480 1 -0.56 0.9372 I -4.10 0.6240 I -13.10 0 . 2 2 1 2 I -40.13 0.0099
7500 I 0.29 1.0341 I -0 . 6 8 0.9245 I -4.23 0.6147 I -13.26 0.2172 I -40.38 0.0096
7550 I 0.18 1.0205 1 -0.80 0.9120 I -4.36 0.6055 I -13.42 0.2132 I -40.63 0.0093
7600 1 0.06 1.0072 I -0.92 0.8997 I -4.49 0.5966 | -13.58 0.2093 I -40.88 0.0090
7650 I -0.05 0.9941 I -1.03 0.8877 I -4.62 0.5878 I -13.74 0.2055 1 -41.12 0.0088
7700 1 -0.16 0.9812 I -1.15 0.8759 I -4.74 0.5792 I -13.90 0.2018 I -41.37 0.0085
7750 1 -0.28 0.9685 1 -1.27 0.8643 I -4.87 0.5707 I -14.06 0.1982 I -41.62 0.0083
7800 1 -0.39 0.9561 I -1.38 0.8529 I -5.00 0.5625 I -14.21 0.1947 1 -41.86 0.0081
7850 I -0.50 0.9439 1 -1.50 0.8417 I -5.12 0.5543 I -14.37 0.1912 I -42.11 0.0078
7900 I -0.61 0.9319 I -1.61 0.8307 | -5.25 0.5464 1 -14.53 0.1878 I -42.35 0.0076
7950 I -0.72 0.9201 I -1.73 0.8198 I -5.38 0.5385 I -14.68 0.1845 1 -42.59 0.0074
8000 I -0.83 0.9085 1 -1.84 0.8092 | -5.50 0.5309 1 -14.83 0.1813 1 -42.84 0.0072
8050 1 -0.94 0.8971 1 -1.95 0.7988 | -5.62 0.5233 I -14.99 0.1781 1 -43.08 0.0070
8100 1 -1.05 0.8859 1 -2.06 0.7885 I -5.75 0.5159 I -15.14 0.1750 1 -43.32 0.0068
8150 I -1.16 0.8749 1 -2.18 0.7785 I -5.87 0.5087 I -15.29 0.1720 I -43.55 0.0066
8200 I -1.27 0.8641 I -2.29 0.7686 I -5.99 0.5016 I -15.44 0.1690 I -43.79 0.0065
8250 I -1.38 0.8535 1 -2.40 0.7588 | -6 . 1 2 0.4946 I -15.59 0.1661 I -44.03 0.0063
8300 1 -1.48 0.8430 I -2.51 0.7493 I -6.24 0.4877 I -15.74 0.1632 I -44.27 0.0061
83 50 1 -1.59 0.8327 1 -2.62 0.7399 I -6.36 0.4810 1 -15.89 0.1604 I -44.50 0.0060
8400 I -1.70 0.8226 I -2.73 0.7306 I -6.48 0.4743 I -16.04 0.1577 1 -44.74 0.0058
8450 I -1.80 0.8127 1 -2.83 0.7215 I -6.60 0.4678 I -16.19 0.1550 I -44.97 0.0056
8500 I -1.91 0.8029 1 -2.94 0.7126 | -6.72 0.4615 1 -16.34 0.1524 I -45.20 0.0055
8550 1 -2 . 0 1 0.7933 I -3.05 0.7038 I -6.84 0.4552 I -16.49 0.1499 1 -45.43 0.0053

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . .



USA/4/47 TABLE III - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 8 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

86 0 0 I -2 . 1 2 0.7838 I -3.16 0.6952 I -6.95 0.4490 | -16.63 0.1474 I -45.66 0.0052
8650 I -2 . 2 2 0.7745 I -3.26 0.6867 I -7.07 0.4430 I -16.78 0.1449 1 -45.89 0.0051
8700 I -2.32 0.7653 I -3.37 0.6783 I -7.19 0.4370 I -16.92 0.1425 1 -46.12 0.0049
8750 I -2.43 0.7563 1 -3.48 0.6701 I -7.31 0.4312 | -17.07 0.1401 | -46.35 0.0048
8800 I -2.53 0.7474 I -3.58 0.6620 I -7.42 0.4254 | -17.21 0.1378 I -46.58 0.0047
8850 I -2.63 0.7387 I -3.69 0.6540 I -7.54 0.4198 | -17.36 0.1356 I -46.81 0.0046
8900 I -2.73 0.7301 I -3.79 0.6462 I -7.65 0.4142 I -17.50 0.1334 I -47.03 0.0044
8950 I -2.83 0.7216 I -3.90 0.6385 I -7.77 0.4088 | -17.64 0.1312 I -47.26 0.0043
9000 I -2.93 0.7133 I -4.00 0.6309 1 -7.88 0.4034 | -17.78 0.1291 1 -47.48 0.0042
9050 I -3.03 0.7051 1 -4.10 0.6235 I -8 . 0 0 0.3982 | -17.93 0.1270 1 -47.71 0.0041
9100 I -3.13 0.6970 I -4.21 0.6161 I -8 . 1 1 0.3930 | -18.07 0.1249 1 -47.93 0.0040
9150 I -3.23 0.6891 1 -4.31 0.6089 1 -8.23 0.3879 I -18.21 0.1229 I -48.15 0.0039
9200 I -3.33 0.6813 I -4.41 0.6018 I -8.34 0.3829 | -18.35 0 . 1 2 1 0 I -48.38 0.0038
9250 I -3.43 0.6736 I -4.51 0.5948 I -8.45 0.3780 | -18.49 0.1190 I -48.60 0.0037
93 00 I -3.53 0.6660 I -4.61 0.5879 1 -8.56 0.3731 I -18.63 0.1171 I -48.82 0.0036
9350 I -3.63 0.6585 1 -4.72 0.5811 I -8.67 0.3684 | -18.76 0.1153 I -49.04 0.0035
9400 I -3.73 0.6511 1 -4.82 0.5744 I -8.79 0.3637 I -18.90 0.1135 I -49.26 0.0034
9450 I -3.82 0.6439 1 -4.92 0.5678 I -8.90 0.3591 I -19.04 0.1117 I -49.47 0.0034
9500 I -3.92 0.6368 I -5.02 0.5613 I -9.01 0.3546 I -19.18 0.1099 I -49.69 0.0033
9550 I -4.02 0.6297 I -5.12 0.5549 1 -9.12 0.3501 | -19.31 0.1082 I -49.91 0.0032
96 00 I -4.11 0.6228 I -5.21 0.5486 I -9.23 0.3457 I -19.45 0.1065 I -50.12 0.0031
9650 I -4.21 0.6160 I -5.31 0.5424 I -9.33 0.3414 I -19.59 0.1049 1 -50.34 0.0030
9700 I -4.30 0.6092 I -5.41 0.5363 I -9.44 0.3372 | -19.72 0.1033 I -50.55 0.0030
9750 I -4.40 0.6026 I -5.51 0.5303 I -9.55 0.3330 | -19.86 0.1017 I -50.77 0.0029
9800 I -4.49 0.5961 I -5.61 0.5244 I -9.66 0.3289 I -19.99 0 . 1 0 0 1 I -50.98 0.0028
9850 I -4.59 0.5896 I -5.70 0.5186 I -9.77 0.3248 | -2 0 . 1 2 0.0986 I -51.19 0.0028
9900 I -4.68 0.5833 I -5.80 0.5128 I -9.87 0.3209 I -20.26 0.0971 I -51.41 0.0027
9950 1 -4.78 0.5770 I -5.90 0.5072 I -9.98 0.3169 I -20.39 0.0956 I -51.62 0.0026

1 0 0 0 0 1 -4.87 0.5709 1 -5.99 0.5016 I -10.09 0.3131 | -20.52 0.0942 | -51.83 0.0026

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m



USA/4/48 FIGURE 4 Skywave field strength vs distance (100 mV/m at 1 km, 50 %, 2 hours after sunset)
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FIGURE 5 -  FIGURA 5 

Carte des latitudes giomagnitiques — Geomagnetic Latitude Map — Mapa de latitudes geomagniticas
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CHAPTER 4

Broadcasting Standards
The United States is of the view that the modulation standards to be 

applied to the band, 1605 kHz to 1705 kHz, should be consistent with those 
applied to the existing MF broadcasting band, 535 kHz to 1605 kHz. This view 
is predicated upon the belief that such consistency will facilitate the design 
of receiving equipment for use in the expanded band and expedite its 
availability to the public. Additionally, the location of the added 
broadcasting spectrum adjacent to the existing band provides the opportunity 
to treat both broadcasting segments in a. similar manner, thereby expediting 
consolidation of the two bands into one. With this in mind, the United States 
proposes that the following standards should apply for international purposes:

USA/4/50 Frequency Tolerances
As indicated in the Radio Regulations, the frequency tolerance should be 

20 parts in 10 for powers of 10 kW or less, and 10 Hz for powers greater than 
10 kW. In the case of the existing band, the United States recognizes that 
countries covered by the North American Regional Broadcasting Agreement 
(NARBA) are permitted to operate with a frequency tolerance of 20 Hz.
However, since this exception does not apply to the expanded band, 
transmitting equipment which might be authorized that would exceed 10 kW will 
have to meet the 10 Hz tolerance.

USA/4/51 4.1 Channel spacing
The channel spacing in the expanded band should be maintained at 10 

kHz. Use of the same 10 kHz channel spacing as is now used in the existing 
band, will ensure that new broadcasting services established in the expanded 
band will have the same opportunities for audio quality and stereophonic 
sound. Use of the same channel spacing will facilitate the early commencement 
of service in the expanded band.

The Plan is based on a channel spacing of 10 kHz and carrier frequencies 
which are integral multiples of 10 kHz, beginning at 1610 kHz.

USA/4/52 4.2 Class of emission
The standard class of emission should be A3E, double sideband amplitude 

modulation with full carrier. Classes of emission other than A3E should also 
be permitted on condition that the spectral distribution does not exceed that 
typical of an A3E emission and that there is no appreciable degradation of co­
channel and adjacent channel protection. This latter provision is needed in 
order to provide for AM stereo in the expanded band as is now provided for in 
the existing 535-1605 kHz band.

The Plan is based upon double-sideband amplitude modulation with full 
carrier A3E.
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Classes of emission other than A3E, for instance to accommodate 
stereophonic systems, could also be used on condition that the energy level 
outside the necessary bandwidth does not exceed that normally expected in A3E 
emission and that the emission is receivable by receivers employing envelope 
detectors without Increasing appreciably the level of distortion.

USA/4/53 4.3 Bandwidth of emission
This Plan assumes a necessary bandwidth of 10 kHz, for which only

a 5 kHz audio bandwidth can be obtained. While this might be an appropriate 
value for some administrations, others have successfully employed wider 
bandwidth systems having occupied bandwidths of the order of 20 kHz without 
adverse effects.

USA/4/54 4.4 Station power
[4.4.1 Class A This listing is not needed see, 1.10]
4.4.2 Class B The United States is continuing its studies related to
the maximum power recommended for Class B stations. The United States' 
proposal in this regard will be made separately.
4.4.3 Class C

During night-time, the maximum station power shall be 1 kW.
During daytime, the mazimum station power shall be:
- 1 kW in noise zone 1

5 kW in noise zone 2
provided that the protection criteria given in paragraph 4.9 of this Chapter 
are met.

USA/4/55 4 . 5 Skywave interference calculations
The field strength of skywave interfering signals shall be 

calculated on the basis of 50% of the time.
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USA/4/56 A.6 TABLE IV - Nominal usable field strength(l)(2)

[4.6.1

4.6.2

4.6.3

This refers to Class A stations and as a result Is Inapplicable]
Noise Zone 1
Class B station (5)
Groundwave
Daytime: 500 uV/m
Night-time: 2500 uV/m
Class C station (5)
Groundwave
Daytime: 500 uV/m
Night-time: 4000 uV/m

Noise Zone 2 
Class B 8tations(5) 
Groundwave 
Daytime:
Night-time:
Class C station(5) 
Groundwave
Dayt ime: 
Night-time:

1250 uV/m 
6500 uV/m

1250 uV/m
10,000 uV/m

(1) The nominal usable field strength values shown in the Table 
were used as the reference for planning (see definition in Chapter 1, 
paragraph 1.6 of this Annex).

(2) Higher values than those shown in the Table may be employed in 
order to satisfy noise limitations or special arrangements between two 
or more administrations.

[(3) This footnote is not required as it applies only to Class A 
stations.]

[(4) This footnote is not required as it applies only to Class A 
stations.]

(5) The protected contour during night-time operation for class B 
and C stations shall be the higher of the groundwave contour in 4.6.2 
and 4.6.3 respectively, or the groundwave contour corresponding to the 
usable field strength of the station as defined in 4.7 and resulting 
from the Plan.
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USA/4/57 4.7 Use of the root sum square (RSS) method to determine the usable
field strength resulting from the weighted interfering signals

4.7.1 General
The overall usable field strength E due to two or more individual 

interference contributions is calculated on an liss basis, using the 
expression:

■\i “X U a ! ^ ) 2 + (a2E2 ) 2 + ... (a^ ) 2
where:

E^ is the field strength of the ith interfering transmitter (in uV/m);
t" his the radio-frequency protecton ratio associated with the i 

interfering transmitter, expressed as a numerical ratio of field strengths.
USA/4/58 4.7.2 50% exclusion principle

The 50% exclusion principle allows a significant reduction in the 
number of calculations.

According to this principle, the values of the individual usable 
field strength contributions are arranged in descending order of magnitude.
If the second value is less than 50% of the first value, the second value and 
all subsequent values are neglected. Otherwise an RSS value is calculated for 
the first and second values. The calculated RSS value is then compared with 
the third value in the same manner by which the first value was compared to 
the second and a new RSS value is calculated if required. The process is 
continued until the next value to be compared is less than 50% of the last 
calculated RSS value. At that point the last calculated RSS value is 
considered to be the usable field strength E^.

For the purposes of this Agreement, if the contribution of a new
station is greater than the smallest value previously considered in
calculating the RSS value of assignments in the Plan, the contribution of the
new station adversely affects * assignments in conformity with this Agreement
even if it is less than 50% of the RSS value. However, the new contribution
does not adversely affect assignments in conformity with this Agreement if the
RSS value determined by inserting the contribution of the new station in the
list of contributors is smaller than the nominal usable field strength E .nom

USA/4/59 4.8 Definition of noise zones
Noise zone 1

Comprises the whole of Region 2 with the exception of noise zone 2.



- 37 -
BC-R2/4-E

Noise zone 2
Comprises the area within the line defined by the coordinates 20° 

S-45°, the meridian 45° W to the coordinates 16° N-45° W, the parallel 16° N
to the coordinates 16° N-6 8 ° W, the meridian 6 8 ° W to the coordinates 20° N-
6 8 ° W, the parallel 20° N to the coordinates 20° N-75° W, the meridian 75° W
to the coordinates 16° N-75° W, the parallel 16° N to the coordinates 16° N-
80° W to the northeast coast of Panama, the frontier between Panama and 
Colombia, the southeast coast of Panama and the meridian 82° W to the parallel 
20° S, and the parallel 20° S, with the exception of Chile and Paraguay, until 
the frontier between Paraguay and Brazil until 45° W. Bolivia is entirely 
included in noise zone 2 as are the archipelago of San Andres y Providencia 
and the islands belonging to Colombia and the Colon archipelago or the 
Galapagos Islands (Ecuador).

Note 1. - Grenada is included in noise zone 1 night-time and noise zone 2 
daytime.
Note 2. - See the maps of noise zones on the following page.
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NOISE ZONES
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USA/4/61

USA/4/62

USA/4/63

USA/4/64

USA/4/65

4.9 Channel protection ratios
The United States proposes that the co-channel protection ratios for stations 
not in a synchronized network should be 26 dB. This ratio has been 
successfully applied in the United States for many decades and has been 
verified by testing and has been included in various international 
agreements. In addition, on the basis that receivers in the expanded band 
will not change significantly from those in use for the existing band, the 1st 
and 2nd adjacent channel protection ratios shold be 0 dB and -29.5 dB, 
respectively. Their application here would be consistent with existing 
Regional usage.
4.9.1 Co-channel protection ratio

The co-channel protection ratio is 26 dB.
4.9.2 Adjacent channel protection ratio

- protection ratio for the first adjacent channel: 0 dB.
- protection ratio for the second adjacent channel: - 29.5 dB.

4.9.3 Synchronized networks
In addition to the standards specified in the Agreement, the 

following additional standards apply to synchronized networks.
For the purpose of determining interference caused by synchronized 

networks, the following procedure shall be "applied. If any two transmitters 
are less than 400 km apart, the network shall be treated as a single entity, 
the value of the composite signal being determined by the quadratic addition 
of the interfering signals from all the individual transmitters in the 
network. If the distances between all the transmitters are equal to or 
greater than 400 km, the network shall be treated as a set of individual 
transmitters.

For the purpose of determining skywave interference received by any one 
member of a network, the value of the interference caused by the other 
elements of the network shall be determined by the quadratic addition of the 
interfering signals from all of those elements. In any case, where groundwave 
interference is a factor it shall be taken into account.

The co-channel protection ratio between stations belonging to a 
synchronized network is 8 dB.
4.10 Application of protection criteria
4.10.1 Value of protected contours

Within the national boundary of a country, the protected contour shall 
be determined by using the appropriate value of nominal usable field strength, 
or as otherwise determined in Note 5 to paragraph 4.6 for class B and C 
stations.
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4.10.2.1 Daytime protection of all classes of stations
During the daytime the groundwave contour of class B and C 

stations shall be protected against groundwave interference. The protected 
contour is the groundwave contour corresponding to the value of the nominal 
usable field strength. The maximum permissible interfering field strength at 
the protected contour is the value of the nominal usable field strength 
divided by the protection ratio. The effect of each interfering signal shall 
be evaluated separately, and the presence of interference from other stations 
in excess of this permissible level shall not reduce the necessity to limit 
interference which would result from proposed modifications or assignments. 
Where the protected contour would extend beyond the boundary of the country in 
which the station is located, the maximum permissible interfering field 
strength at the boundary is the calculated field strength of the protected 
station along the boundary divided by the protection ratio.
[4.10.2.2 This provision regarding protection to Class A stations is not 
needed, as protection to secondary service is not proposed by the United 
States.]

USA/4/67 4.10.2.3 Nighttime protection of class B and C stations
During the nighttime, the groundwave contour of class B and C 

stations shall be protected against skywave interference. The protected 
contour is the groundwave contour corresponding to the value of the greater of 
the nominal usable field strength or the usable field strength resulting from
the Plan as determined at the site of the protected station in accordance with
4.7. The maximum permissible interfering field strength calculated at the 
site of the protected station in accordance with 4.7 shall not be exceeded at 
the protected contour. Where the protected contour would extend beyond the 
boundary of the country in which the station is located, the protected contour 
shall follow that part of the boundary.

USA/4/68 4.10.2.4 Modification of assignments
If a station of an administration causes interference to a station of 

the another administration and such interference is permitted in accordance 
with the terms of this Agreement, then in the event of a modification being 
proposed to the assignment corresponding to the former station, it will not be 
necessary to protect the assignment corresponding to the latter station beyond 
the level provided before the proposed modification.

USA/4/69 4.10.3 Adjacent channel protection
During the daytime and night-time, the groundwave contour of class 

B and C stations shall be protected against groundwave interference.
The protected contour during daytime is the groundwave contour 

corresponding to the value of the nominal usable field strength. The maximum 
permissible interfering field strength at the protected contour is the value 
of the nominal usable field divided by the protection ratio. The effect of 
each interfering signal shall be evaluated separately, and the presence of

USA/4/66 4.10.2 Co-channel protection



USA/4/70
USA/4/71

USA/4/72

USA/4/73 

USA/4/74

interference from other stations in excess of this permissible level shall not 
reduce the necessity to limit interference which would result from the 
proposed modifications or assignments.

The protected contour during night-time is the groundwave contour 
corresponding to the value of the nominal usable field strength or the usable 
field strength, whichever is stronger. The maximum permissible interfering 
field strength at the protected contour is the value of the protected contour 
divided by the protection ratio.

Where the protected contour, either daytime or night-time, would 
extend beyond the boundary of the country in which the station is located, the 
maximum permissible interfering field strength at the boundary is the 
calculated field strength of the protected assignment along the boundary 
dividied by the protection ratio.
4.10.4 Protection outside national boundaries
4.10.4.1 No station has the right to be protected beyond the boundary of 
the country in which the station is established, except when otherwise 
specified in a bilateral or multilateral arrangement.
4.10.4.2 No broadcasting station shall be assigned a nominal frequency with 
a separation of 10 kHz from that of a station in another country if the 2500 
uV/m contours overlap.

No broadcasting station shall be assigned a nominal frequency with 
a separation of 20 kHz from that of a station in another country if the
10.000 uV/m contours overlap.

No broadcasting station shall be assigned a nominal frequency with 
a separation of 30 kHz from that of a station in another country if the
25.000 uV/m contours overlap.
4.10.4.3 In addition to the conditions described in 4.10.4.2, when the 
protected contour would extend beyond the boundary of the country in which the 
station is located, its assignment shall be protected in accordance with
4.10.2 and 4.10.3.
4.10.4.4 For protection purposes, the boundary of a country shall be deemed 
to encompass only its land area, Including islands.
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USA/4/75

USA/4/76

USA/4/77

CHAPTER 5

Radiation Characteristics of Transmitting Antennas
5. In carrying out the calculations indicated in Chapters 2 and 3,
the following shall be taken into account:
5.1 Omnidirectional antennas

Figure 1 of Chapter 3 shows the characteristic field of a simple 
vertical antenna as a function of its length and of the radius of the ground 
system.

It is clear that the characteristic field strength increases as 
the loss in the ground system is reduced to zero and as the antenna height is 
Increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna lengths up 
to 0.625 wavelengths is obtained at the expense of radiation at high angles as 
shown graphically in Figure la and numerically in Table II of Chapter 3.
5.2 Considerations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented
(modified expanded) directional antenna patterns are given in Appendix 2.
5.3 Top-loaded and sectionalized antennas
5.3.1 Calculation procedures are given in Appendix 3.
5.3.2 Many stations employ top-loaded or sectionalized towers, either
because of space limitations or to vary the radiation characteristics from 
those of a simple vertical antenna. This is done to achieve desired coverage 
or to reduce interference.
5.3.3. The Administration using top-loaded or sectionalized antennas
shall supply information concerning the tower structure of the antennas. 
Normally, one of the equations in Appendix 3 shall be employed to determine 
the vertical radiation characteristics of the antennas. Other equations may 
also be proposed by an Administration and shall be used in determining the 
vertical radiation characteristics of the antennas of that Administration, 
subject to the agreement of the other Administration.
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USA/4/78

a p p e n d ix  I

Proposed

Atlas of ground conductivity

To be p u b lis h e d  s e p a r a te ly

The United States recommends that the conductivity data base developed for 
use with the Region 2 AH broadcasting Agreement (RJ81) also be employed 
in the band 1605 - 1705 kHz.

LE TRACS DES FRONTlfcRES N’lMPLIQUE DE LA PART DE L’UIT AUCUNE PRISE DE POSITION QUANT 
AU STATUT POLITIQUE D’UN PAYS OU D’UNE ZONE G&OGRAPHIQUE, Nl AUCUNE RECONNAISSANCE 
OFFICIELLE DE CES FRONTI&RES.

THE TRACING OF BORDERS DOES NOT IMPLY ON THE PART OF THE ITU ANY POSITION WITH RESPECT TO 
THE STATUS OF A COUNTRY OR GEOGRAPHICAL AREA, OR OFFICIAL RECOGNITION OF THESE BORDERS.

EL TRAZADO DE FRONTERAS EN LOS MAPAS NO IMPLICA QUE LA UIT TOME POSICI6N EN CUANTO AL 
ESTATUTO POLITICO DE PAlSES O ZONAS GEOGRAFICAS Nl EL RECONOCIMIENTO POR SU PARTE DE 
ESAS FRONTERAS.
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APPENDIX 2

USA/A/79 Calculation of directional antenna patterns

Introduction

This Appendix describes methods to be employed in calculating the Held strength produced by a 
directional antenna at a given point.

1. General equations

The theoretical directional antenna radiation pattern is calculated by means of the following equation, 
which sums the field strength from each element (tower) in the array.

where:

where:

M )
cos (G, sin 6) — cos G, 

(1—cos G<) cos 8

(1)

(2)

£r(<P> 3 ) : theoretical inverse distance field strength at one kilometre in m V/m  for the given azimuth
and elevation;

Kl : multiplying constant in m V/m  which determines the pattern size (see paragraph 2.S below
for derivation of K L)\

n : number of elements in the directional array;

i : denotes the ith element in the array;

/} :  ratio of the theoretical field strength due to the ith element in the array relative to the
theoretical field strength due to the reference element;

6 : vertical elevation angle, in degrees, measured from the horizontal plane;

/ ( 0 ) :  ratio o f vertical to horizontal plane field strength radiated by the ith element at elevation
angle 6;

G ,: electrical height of the ith element, in degrees;

S i: electrical spacing of the ith element from the reference point in degrees;

<p,: orientation o f the ith element from the reference element (with respect to True North), in
degrees;

<p : azimuth with respect to True North, in degrees;

9 , : electrical phase angle of field strength due to the ith element (with respect to the reference
element), in degrees.

Equations (1) and (2) assume that:

— the current distribution in the elements is sinusoidal,

— there are no losses in the elements or in the ground,

— the antenna elements are base-fed, and

— the distance to the computation point is large in relation to the size o f the array.

2. Determination o f values and constants

2.1 Determination o f the multiplying constant K  fo r an array

The multiplying constant K  for the loss-free case may be computed by integrating the power flow over the 
hemisphere, deriving an r.m.s. field strength and comparing the result with the case where the power is radiated 
uniformly in all directions over the hemisphere.
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where:

where:

where:

2.2

where:

K  =  mV/m

K : no-loss multiplying constant (m V/m  at 1 km);

Es: reference level for uniform radiation over a hemisphere, equal to 244.95 m V/m  at 1 km for
1 kW;

P : antenna input power (kW);

eh: root mean square radiation pattern over the hemisphere which may be obtained by integrating
e(6) at each elevation angle over the hemisphere. The integration can be made using the 
trapezoidal method of approximation, as follows:

e* =  |iW ® )32 +  J£  [e(roA)]2 cos (3)

A : interval, in degrees, between equally-spaced sampling points at different elevation angles 6;

m : an integer from 1 to N, which gives the elevation angle 0 in degrees when multiplied by A, i.e.
0 — m A;

N : one less than the number of intervals — 29 — lj ;

e (0 ): root mean square radiation pattern given by equation (1) with K  equal to 1 at the specified
elevation angle 0 (the value of 0 is 0 in the first term of equation (3) and mA in the second 
term); e(0) is computed using equation (4).

*e) =  [ i  i  Fjmfiffl) COS Votfi,COS 8)?> (4)

i : denotes the ith element;

j : denotes the yth element;
n : number of elements in the array;

9 ^: difference in phase angles of the field strengths from the ith  and y'th elements in the array;

Sy: angular spacing between the ith and >th elements in the array;

J0 (S,j cos 0 ): the Bessel function of the first kind and zero order of the apparent spacing between the ith 
and y'th elements. In equation (4), S{J is in radians. However when special tables of Bessel 
functions giving the argument in degrees are used, the values of StJ should then be in 
degrees.

Relationship between field strength and antenna current

The field strength resulting from a current flowing in a vertical antenna element is:

_ Rgl[cos (G sin 0) -  cos G ]
E  =  — -----1------------ ------------- 'x  103 mV/m (5)

2ttr cos 0 '  '

E : field strength in m V/m ;

Re: resistivity of free space (Rc -  120n ohms);

/ :  current at the current maximum, in amperes';

G : electrical height of the element, in degrees;

r : distance from the antenna, in metres;

0 : vertical elevation angle, in degrees.

/  is the current at the maximum o f  the sinusoidal d istribution. I f  the electrical height o f  the element is less than 90°, the 
base current w ill be less than 7.
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At one kilometre and in the horizontal plane (0 — 0°):

_ 120*7(1—co* G) x 10s mV/m (6)2n(1000) 

hence:
£ - 60 7(1 — cos G) m V/m  (7)

2.3 Determination o f no-loss current at current maximum

For a tower of uniform cross-section or for a similar type of directional array element, the no-loss current 
at the current maximum is:

.  K Ft
1 " 60(1-cos G<) (8)

where:
I,: current at current maximum in amperes in the /th element;
K : no-loss multiplying constant computed as shown in paragraph 2.1 above.
The base current is given by I, sin Gt.

2.4 Array power loss

Power losses in a directional antenna system are of various types, including ground losses, antenna
coupling losses, etc. The loss resistance for the array may be assumed to be inserted at the current maximum to
allow for all losses. The power loss is:

'‘ -ick?/-''2 <9)
where:

PL: total power loss, in kW;

Rj: assumed loss resistance, in ohms (one ohm, unless otherwise indicated) for the rth tower ’;
7, : current at current maximum (or base current if the element is less than 90 degrees in electrical

height) for the ith tower.

2.5 Determination o f a corrected multiplying constant

To allow for power loss in the antenna system, the multiplying constant K can be modified, as follows:

(10)

where:
K l : multiplying constant after correction for the assumed loss resistance;
K : no-loss multiplying constant computed in paragraph 2.1 above;
P: array input power (kW);

PL: total power loss (kW).

1 The loss resistance shall in no way exceed a value such that the value of KL (see paragraph 2.5) differs by more than ten 
percent from that calculated for a resistance of one ohm.
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2.6 r.m.s. value o f radiation to be notified fo r directional antennas

The radiation £ , for directional antennas is determined as follows:

£ , — K l e(0) m V/m  at 1 km

2.7 Determination o f expanded pattern values

' The expanded pattern is determined as follows:

where:

where:

Ecxr (<p. e) -  i.o5 |rEK<p,«n * +  e ’ J2 oil

EEXr{y , 6 ): expanded pattern radiation at a particular azimuth, <p, and a particular elevation angle 8;

£r(<P« ® ): theoretical pattern radiation at a particular azimuth, <p, and a particular elevation angle 6;

Q : quadrature factor, computed as:

G -  Qo f W

On is the Q  on the horizontal plane, and is normally the greatest o f the following three quantities:

10.0 10y/P or 0.025K|.

g(0) is computed as follows:

I f  the electrical height of the shortest tower is less than or equal to 180 degrees, then:

g(0) — / ( 0 )  for the shortest tower.

I f  the electrical height of the shortest tower is greater than 180 degrees, then:

*< e )
{ [ /(0 ) ]2 +  0.0625} a 

1.030776

where / ( 0 )  for the shortest tower is used.

Note: In comparing the electrical heights of the antenna towers to determine the shortest tower, the total apparent height (as 
determined by current distribution) is used for top-loaded and sectionalized towers.

2.8 Determination o f augmented (modified expanded) pattern values

The purpose of the augmented (modified expanded) pattern is to put one or more “patches" on an 
expanded pattern. Each “patch" is referred to as an “augmentation". The augmentation may be positive (resulting 
in more radiation than that of the expanded pattern) or negative (resulting in less radiation than that of the 
expanded pattern). In no case shall the augmentation be so negative that the augmented (modified expanded) 
pattern radiation is below the theoretical radiation pattern.

Spans of augmentation may overlap. That is, an augmentation may itself be augmented by a subsequent 
augmentation. To ensure that the calculations are properly made, the augmentations are handled in increasing 
order of central azimuth of augmentation, starting at True North. I f  several augmentations have the same central 
azimuth, then they are considered in order of decreasing span (i.e. the one with the largest span is handled first). 
I f  more than one augmentation has the same central azimuth and the same span, then they are considered in 
ascending order o f their effect.
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9) =  |[£ w (< P . ®)]a +  cos2 (180 A//ot,)| ( j2 )

where:

Emod (<p, 6 ) :  augmented (modified expanded) pattern radiation at a particular azimuth, <p, and a 
particular elevation angle, 0 ;

EEXF((p, 0 ): expanded pattern radiation at a particular azimuth, <p, and a particular elevation angle,'0;

g (0 ) : same parameter as described for the expanded pattern (see paragraph 2.7);

a : number of augmentations;

A , : difference between the azimuth at which the radiation is desired <p, and the central azimuth
of augmentation of the ith augmentation. It will be noted that A, must be less than or equal 
to one-half of a , ;

o , : total span of the i th augmentation;

A ,: is the value of the augmentation given by the expression 1:

4  “  6)]2 -  IE in AV i’ 6)]2 (13)

where:

<P;: central azimuth of the /th augmentation;

£ M0 d(<P( , 0 ) :  augmented (modified expanded) horizontal plane radiation at the central azimuth of the rth
augmentation, after applying the ith augmentation, but before applying subsequent 
augmentations;

E(NT(<Pi, 0 ) :  an interim value of radiation in the horizontal plane at the central azimuth of the ith
augmentation. The interim value is the radiation obtained from applying previous augmen­
tations (if  any) to the expanded pattern, but before applying the ith augmentation.

APPENDIX 3

USA/4/80 Equations for the calculation of the normalized vertical radiation
from top-loaded and typical sectionalized antennas

Basically, the equation is:

where:

Eh : radiation at a desired elevation angle, 0;

£ 0 : radiation in the horizontal plane.

Specific equations for top-loaded and typical sectionalized antennas are given below.

These equations use one or more of four variables A, B, C and D, the values of which are given in 
columns 6t, 7, 8  and 9 respectively, o f Part II-C  of Annex 1.

When A, is negative, there is negative augmentation; when A{ is positive; there is positive augmentation. A, must not be so 
negative that EMOD(9 . 9) faH* below £ r (<p, 8) o f  any azimuth, <p, or elevation angle, 6.
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1. Top-loaded antenna (when column 12 of Part II-A  of Annex 1 is 1)

cos B cos (A sin 8) — sin 8 sin B sin (A sin 8) — cos {A +  B)
=  cos 8[cos B — cos (A +  3 )]

where:

A : electrical height of the antenna tower;

B : difference between the apparent electrical height (based on current distribution) and the actual 
height (A);

8 : the elevation angle with respect to the horizontal plane.

Note: When B is zero (i.e., when there is no top-loading), the equation reduces to that of a simple vertical antenna.

2. Sectionalized tower (when column 12 o f Part II-A  of Annex 1 is 2)

[cos B cos (A sin 8) -  cos (A +  B)] sin (C +  D — A) +  sin B[cos D cos (C sin 8) -  sin 8)

-  sin 8 sin D sin (C sin 8) -  cos (C +  D  -  A) cos (A sin 8)]
J 9 -  — ------------------------------------------------------------------------------------------------------------------------

cos fl(icos B — cos {A +  fl)] sin (C +  D -  A) +  sin D[cos D -  cos (C +  D -  /()])

where:

A : actual height of the lower section;

B : difference between the apparent electrical height (based on current distribution) of the lower section 
and the actual height of the lower section (A );

C : actual total height of the antenna;

D : difference between the apparent electrical height (based on current distribution) of the total tower and 
the actual height of the total tower (C );

8 : vertical angle with respect to the horizontal plane.

3. Administrations proposing to use other types of antenna should furnish details of their characteristics
together with a radiation pattern.
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Section 
BC - R2

2 0 . 6
(1 )

- Regional Administrative Conferences

1
1
1
I Items 
1

I Budget I 
1 1986 I 
1 1 
I Swiss Francs 1 
1 1

I Subhead 
1

I Preparatory work
1 1
1 1 I II

I 20.611

j

IFRB preparatory work
1 1 
| 2 0 0 , 0 0 0 |
1 1

1
I Subhead 
1

II Staff expenses
1 1
1 1 
1 1 
1 11

I 20.621 Salaries and related expenses of the
1 1 
1 1

1 Conference Secretariat staff I 365,000 I
I 20.622 Salaries and related expenses of the
1 translation, typing and reproduction I 1
1 services staff I 336,000 |
I 20.623 Travel (recruitment) I 14,000 |
I 20.624
1
1I

Insurance 1 46,000 1 
1 1 
I 761,000 II |i

I Subhead 
1

III Travel expenses
1 l
1 1 I 1I

I 20.631 Transport at the conference venue
i i

I 20.632 Transport to and from the conference venue 1 - 1
I 20.633
1
1

Shipping of equipment to and from the confer.
1 ~ 1 j |1

1
I Subhead 
1

IV Premises and equipment
1 " 1
1 ..... . " "1I 11

I 20.641 Premises, furniture, machines
1 I
1 35,000 |

I 20.642 Document production j 2 0 , 0 0 0 |
I 20.643 Office supplies and overheads 1 2 0 , 0 0 0 |
I 20.644 Postage, telephone calls, telegrams 1 15,000 |
I 20.645 Technical installations 1 5,000 |
1 20.646 
1

Sundry and unforeseen I 1 0 , 0 0 0 II I1
1I

1 1 
I 105,000 Ii |i

I Subhead 
1

V Other expenses
1 1 
r ........ ii i1

I 20.651 
1

Interest credited to the ordinary budget
i i
1 37,000 || II

I Subhead I VI Final Acts
1 1 
1 1 
1 |1

I 20.661 | Report to the Second Session
1 1 
| 2 0 , 0 0 0 | | 1i

1
1

Total, Section 20.6
1 1
1 1,123,000 I
I I
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N°
Section 20.6
Regional administrative conferences

Expenditure
198U

Budget
1985

Budget
1986

BC-R2 (1) - Swiss francs -

Preparatory work

The expenditure for 1985 included in the draft budget for 1986 are 
as follows :

IFRB preparatory work 100,000

For 1986 the IFRB is requesting an overall credit of 100,000 
in order to continue the preparatory work for this Conference.

The total cost of preparatory work in 1985 and 1986 
is therefore 200,000
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Section 20.6 Expenditure Budget Budgel
1 9 8 U 1 9 8 5Regional administrative conferences ___________

BC-R2 (1) Q .- Swiss francs -

Salaries and related expenses of the conferences secretariat staff

It is foreseen that for the proper functioning of the Conference it 
is necessary to set up a secretariat comprising the staff shown in the 

table below (for language service, typing and reprography services and 
draughtsmen, see following page).

Work before 
and after 

the Conference

Work durir 
the Conferer

ig
ice

Days Sw.frs. Number Days Sw.frs.

Chairman’s secretary 7 1,295 1 19 3,515
Executive Secretariat - - 1 19 3,515
Common services 
- Interpretation (2 teams/ 

3 teams) 18 11,880 24 400 223,009
- Minute-writers 24 7,194 8 110 29,679
- Language reference service - - 1 19 2,432
- Meeting room service 7 987 1 19 2,679
- Registration of delegates 7 987 1 19 2,679
- Document control 14 1,981 2 38 5,377
- Documents distribution _ — 2 38 4,104
- Messengers/reception clerks - - 4 76 7,904
- Security guards - - 4 76 8,208
- Telephonists - - 1 19 2,223
- First-aid-service - - 1 19 2,679
Personnel/Finance 42 5,922 2 38 5,358
Editorial Committee - — 1 12 1,692
Additional staff CCIR/IFRB - - - - -

Provision for payment of 
overtime to General 
Services staff

Total
Rounded off to

30.246

5,000

35.246 
35,000

305.053

25,000

330.053 
330,000

365,000
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M°
Section 20.6
Regional administrative conferences

Expenditure
198U‘

Budget
1985

Budget
1986

BC-R2 (1) - Swiss francs -

Salaries and related expenses for the translation, typing and 
reproduction services

Provision is made for the following expenses for language, 
typing, reproduction and draughtsmen’s services.

A. Preparatory work (1986)
Volume of Calendar

days Sw.frs.

Translation
Translaters
Revisers
Typists

4-20
78
33
49

35,400
17,000
5,700

Typing
Typists 1,340 156 18,200

Reproduction
Offset operators 
Assemblers 

Draughtmen
400,000

7 1 ,100

TOTAL A
B. Conference (19 days) Rounded off to

77,400
•77,000

Volume of 
work in 
pages *)

Number;
Calendar
days Sw.frs.

Language Service
Translators 10 190 86,300

Revisers 1,025 4 76 39,100
Typists 6 114 13,300

Typing
Typists 16 304 35,600
Heads of team 2,575 7 133 21,600
Heads of section 3 57 10,100

Reprography
0.4 4 76 9,700
0.3 600,000 2 38 4,400
G .2 10 190 20,500

Draughtsmen G.5 1 19 2 ,900

TOTAL B 243,500
Rounded off to 244,000
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N°
Section 20.6 Expenditure 
Regional administrative conferences 1984-

Budget
1985

Budget
1986

BC-R2 (1) - Swiss francs -

TOTAL A + B

Provision for payment of overtime

321,000

to General Services staff

Travel expenses (recruitment)

15,000 336,000

Travel expenses entailed by recruitment of 
non-local supernumerary staff are estimated at 14.,000

Insurance
Accident and sickness insurance expenses for 

supernumerary staff recruited specifically for the work 
of the Conference are estimated at 17,000

Provision is also made for covering 
the expenses entailed by the affiliation of a category 
of supernumerarx staff to the United Nations Joint
Staff Pension Fund 29,000 4.6,000

Premises, furniture, machines

a) Meeting rooms at the CICG have to 
be reserved for 19 days + 2 days for preparation and 
2 days for clearing = 2 3  days (free of charge)

b) Use of simultaneous interpretation 
equipment

c) Maintenance of meeting rooms, security 
at night and weekends

d) Rental of furniture and machines

Document production

The volume of documentation is estimated 
at 1,000,000 pages. The cost of producing this
documentition is estimated at 20,000

Supplies and overheads 20,000

13,000

12,000
10,000 35,000
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9

N°
Section 20.6
Regional administrative conferences

Expenditure
1984

Budget
1985

Budget
1986

ft BC-R2 (1) - Swiss francs -

PTT

Mainly the cost of postage for dispatch of documents 15,000

Technical installations 5,000

Sundry and unforeseen 10,000

Interest credited to the ordinary budget

Under Article 4-3*1 .Hi) of the Financial Regulations, 
and on the basis of an interest rate of 4 % per annum for amounts 
advanced from the ordinary account over a period of 6 months, 
the interest credited to the Union budget is estimated at 37,000

Report to the second session

The first session of the Conference will draw up 
a report of some 150 pages to the second session.

The cost of reproducing the report is estimated at 20,000



Section 35 Income Budget Budget
N° Income 1984 1985 1986

- Swiss francs -

Contributions of Members of the Union to defraying the expenses 
of Regional Conference BC - R2

The recapitulation of credits in Section 20.6 shows that the expenditure 
to be borne by the Members of Region 2 is estimated at 1,1-23,000 Swiss francs.

The Members of Region 2 are as follows :
Contributory

units

1. Argentine Republic  ..........................  3
2. Bahamas (Commonwealth of the) ...................  1/2
3. Barbados .......................................  1/4-
4.. Belize .............   1/8
5. Bolivia (Republic of) .......................... ............ 1/4-
6 . Brazil (Federative Republic of) .................  3
7. Canada ......................................... 18
8 . Chile ..........................................  1
9. Colombia (Republic of) .........................  1
10. Costa Rica .....................................  1/4-
11. Cuba ...........................................  1/2
12. Denmark ........................................  5
.13. Dominican Republic .............................  1/2
14-. El Salvador (Republic of) ......................  1/4-
15. Ecuador ........................................  1 /2
16. United States of America .......................  30
17. France .........................................  30
18. Grenada ........................................  1/8
19. Guatemala (Republic of) ........................  1/4-
20. Guyana ......................................... ........ 1/4-
21. Haiti (Republic of) ............................  1/8
22. Honduras (Republic of) .........................  1/4-
23. Jamaica ........................................  1/4-
24-. Mexico .........................................  1
25. Nicaragua ......................................  1/2
26. Panama (Republic of) ...........................  1/2
27. Paraguay (Republic of) .........................  1/2
28. Netherlands (Kingdom of the) .................... 10
29. Peru ...........................................  1/4-
30. United Kingdom of Great Britain and Northern
 Ireland........................................   30
31. Saint Vincent and the Grenadines ................ 1/8
32. Suriname (Republic of) .........................  1/4
33- Trinidad and Tobago ............................  1
34-• Uruguay (Eastern Republic of) ................... 1/2
35. Venezuela (Republic of) ...........   2
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Section 35 Income Budget Budget
N° Income 19Qb 1985 1986

- Swiss francs _
------

The amount of the contributory unit for the BC-R2 Regional Administra­
tive Conference is therefore estimated at :

Q = 7,908 Swiss francs rounded off to J.900 Swiss francs.
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Note by the Secretary General

BUDGET CONTROL 
COMMITTEE

CONTRIBUTIONS OF NON-EXEMPT RECOGNIZED PRIVATE 

OPERATING AGENCIES AND INTERNATIONAL ORGANIZATIONS

No. 623 of the International Telecommunication Convention, Nairobi,
1982 provides that :

..."The amount of the contribution per unit payable towards the 
expenses of administrative conferences by recognized private operating 
agencies which participate in accordance with No. 358 and by partici­
pating international organizations shall be fixed by dividing the 
total amount of the budget of the conference in question by the total 
number of units contributed by Members as their share of Union 
expenses..."

Since the budget of the First Session of the Regional Administrative 
Planning Conference for the Broadcasting Servicein the band 1.605-1.705 KHz in 
Region 2 totals 1 ,123,000 Swiss Francs and the Members' Contributory units total 
142, the amount of the contributory unit for recognized private operating - 
agencies and international organizations which are not exempt under the provisions 
of Administrative Council Resolution No. 574 is 7,900 Swiss Francs. This figure 
may however have to be adjusted if the budget of the Conference is affected by 
changes in the United Nations common system of staff salaries and allowances.

A list of the non-exempt recognized private operating agencies and 
international organizations participating in the work of the Conference, with 
the number of contributory units chosen by them, will be published later.

R.E. BUTLER 
Secretary-General

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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FIRST SESSION OF THE REGIONAL ADMINISTRATIVE RADIO CONFERENCE 
TO ESTABLISH A PLAN FOR TOE BROADCASTING SERVICE 

IN THE BAND 1605-1705 KHZ IN REGION 2

INTRODUCTION
1.0 At the ITU World Administrative Radio Conference (WARC) 1979, 
an additional 100 kHz of spectrum in the 1605-1705 kHz band was 
provided for the AM broadcasting service in Region 2. This new 
frequency band will provide additional channels to the highly 
congested existing broadcasting band (535-1605 kHz) and will allow for 
much needed expansion of this service to the general public by the 
early 1990fs.
1.1 Recommendation No. 504, "Relating to the Preparation of a 
Broadcasting Plan in the Band 1605-1705 kHz in Region 2”, outlines the 
framework within which conference preparations for planning is to 
proceed. Although the Conference will stipulate the effective 
implementation date of any plan that is agreed upon, the 
Recommendation states that the broadcasting service shall not commence 
before July 1, 1987 for frequencies between 1625-1665 kHz and July 1,
1990 for frequencies between 1665-1705 kHz.
1.2 Canada intends to ensure that whatever form of broadcasting plan is 
developed, it should allow maximum flexibility in the future evolution of 
broadcasting in the Western Hemisphere. The geographical areas of 
countries in the Region vary from very large to very small and include 
countries with only one common border to one country bordering on ten 
others. In addition, the population densities vary from very sparce to 
highly concentrated. These large variations in geographical size and 
population density must be considered in any planning exercise that is 
undertaken. Due to the limited spectrum available for planning (100 kHz), 
it will be appropriate to utilize low power and directional antennas to 
enable equitable sharing of this band and to maximize the number of 
broadcasting channels that can be made' available to countries on a priority 
basis.
1.3 From the information received to date, the types of broadcasting 
services envisaged include those somewhat similar to the existing ones in 
the 535-1605 kHz band, with a mixture of wide-area coverage and community 
coverage. In general, a predominant demand for lower power stations is 
expected.
1.4 In these proposals a Modified Allotment Planning Method is presented 
(see Section 8) which is a new approach in planning the important 
Broadcasting Service. This approach allows for the progressive use of 
broadcasting channels by a country, whenever and wherever those channels 
are required and without the need for coordination. In this way, the 
submission to the ITU of broadcasting requirements, as envisaged by the 
Agenda of the Conference, would not be required since the Plan is based on 
equal distribution of channels along the borders.
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2. DEFINITIONS (AGENDA 2.1..11
In addition to the definitions given in the Radio 

Regulations, the following definitions and symbols should apply.
2.1 Broadcasting Channel

A part of the frequency spectrum, equal to the 
necessary bandwidth of AM sound broadcasting stations, and 
characterized by the nominal value of the carrier frequency 
located at its centre.
2.2 Objectionable Interference

Interference caused by a signal exceeding the maximum 
permissible field strength within the protected contour,
"according to the terms of an agreement".
2.3 PXQ-t£cfced_.Cc>RtQUC

Continuous line that delimits the area which is 
protected from objectionable interference.
2.4 Priority Channel

Any channel designated in the Plan for the use of an 
administration within its boundaries or within a specified sub­
national zone(s).
2.5 Non-Prioritv Channel

Any channel which is not designated in the Plan for the 
use of an administration but which may be used by it after 
successful coordination.
2.6 Sub-National Zones

An area(s) shown in the Plan within the national 
boundaries of an administration where a specific priority 
channel(s) has been designated for use by that administration.
2.7 Service Area

Area delimited by the contour within which the 
calculated level of the groundwave field strength is protected 
from objectionable interference in accordance with the provisions 
of an agreement.
2.8 Nominal Usable Field .Strength (Encrn)

Agreed minimum value of the field strength required to 
provide satisfactory reception, under specified conditions, in 
the presence of atmospheric noise, man-made noise and interference 
from other transmitters. The value of nominal usable field 
strength should be employed as the reference for planning.
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2.9 Audio-frequency (AF) Sjgnal-to-interference Ratio 
(CCIR Recommendation No. 447-2)
The ratio (expressed in decibels) between the values of 

the voltage of the wanted signal and the voltage of the 
interference, measured under specified conditions', at the audio­
frequency output of the receiver.
2.10 Audio-frequencv (AF) Protection Ratio

Agreed minimum value of the audio-frequency signal-to-
interference ratio corresponding to a subjectively defined 
reception quality. This ratio may have different values 
according to the type of service desired.
2.11 .Radio-frequency CRF) Wanted-to-interfering Signal Ratio

(CCIR Recommendation No. 447-2)
The ratio (expressed in decibels) between the values of 

the radio-frequency voltage of the wanted signal and the 
interfering signal, measured at the input of the receiver under' 
specified conditions.
2.12 Radio-frequencv (RF) Protection Ratio

The desired radio-frequency signal-to-interference 
ratio which, in well-defined conditions"*, makes it possible to 
obtain the audio-frequency protection ratio at the output of a 
receiver.
2.13 Relative Radio-frequencv Protection Ratio

(CCIR Recommendation No. 560-1)
This ratio is the difference, expressed in decibels, 

between the protection ratio when the carriers of the wanted and 
unwanted transmitters have a frequency difference of f (Hz or kHz) 
and the protection ratio when the carriers of these transmitters 
have the same frequency.
2.14 Dav-time operation

Operation between the times of local sunrise and local
sunset.
2.15 Night-time operation

Operation between the times of local sunset and local
sunrise.
1 These specified conditions include various parameters such as 

the frequency separation between the desired carrier and the 
interfering carrier, the emission characteristics (type and 
percentage of modulation etc.), levels of input and output of 
the receiver and its characteristics (selectivity, sensitivity 
to intermodulation, etc.).
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CAN/ 7/17 2.16 Synchronized network
Two or more broadcasting stations whose carrier 

frequencies are identical and which broadcast the same programme 
simultaneously.

In a synchronized network the difference in carrier 
frequency between any two transmitters in the network should not 
exceed 0.1 Hz. The modulation delay between any two transmitters 
in the network should not exceed 100 us, when measured at either 
transmitter site.
2.17 Station power

Unmodulated carrier power supplied to the antenna.
2.18 £ m undHayg

Electromagnetic wave which is propagated along the 
surface of the Earth or near it and which has not been reflected 
by the ionosphere. . '
2.19 Skvwave

Electromagnetic wave which has been reflected by the
ionosphere.
2.20 Skyw_av_e.jfield strength, 50% of the time

The skywave field strength during the reference hour 
which is exceeded for 50$ of the nights of the year. The 
reference hour is the period of one hour beginning one and a half 
hours after sunset and ending two and a half hours after sunset 
at the midpoint of the short great-circle path.
2.21 Characteristic Field Strength (Ec)

The field strength, at a reference distance of 1 km in
a horizontal direction, of the ground-wave signal propagated 
along perfectly conducting ground for 1 kW station power, taking 
into account losses in a real antenna.

In calculating EQt the following should be considered:
(a) The gain (G) of the transmitting antenna relative 

to an ideal short vertical antenna is given by the 
following equation:

Ec dBG = 20 log -----
300

where: Ec: units of mV/m.



- 6 -
BC-R2(l)/7-E

CAN/7 /23

CAN/ 7/24

(b) The effective raonopole radiated power (e.m.r.p.) is 
given by the following equation:
e.m.r.p. = 10 log Pfc + G dB (kW)
where P^ is the station power (kW).

2-22 Electrical height of the antenna xadiator
The electrical height of the radiator expressed in 

degrees of a wavelength at the design frequency adjusted to take 
account of the velocity of propagation in the radiator.
2 . 2 3  Symbol s

Hz: hertz
kHz: kilohertz
W: watt
kW: kilowatt
mV/m: millivolt/metre
uV/m: microvolt/metre
dB: decibel
dB(uV/m): decibels with respect to 1 uV/m
dB(kW): decibels with respect to 1 kW
mS/m: millisiemens/metre
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3. ERQPAGATIQN PATA (AGENDA2»JL2l
3.1 Gr.ound conductivity

For groundwave propagation calculations in the band 
1605-1705 kHz, the Atlas of Ground Conductivity should be used 
which contains information communicated to the IFRB in connection 
with the first and second sessions of the Regional Administrative 
MF broadcasting conference (Region 2), Buenos Aires (1980) and 
Rio de Janeiro (1981), and subsequent revisions.

The following provisions should also be included in an
Agreement:

i) When an administration notifies to the IFRB data 
intended to modify the Atlas, the IFRB shall so 
inform all administrations of Region 2. After 90 
days from the date on which this information is 
communicated by the IFRB, the IFRB shall modify 
the Atlas and communicate the modifications to all 
administrations.

ii) A proposal to modify assignments authorized 
according to the Plan shall be evaluated on the 
basis of the values in the Atlas on the date the 
proposal was received by the IFRB.

3.2 F_leld_ Strength Curves for Groundwave Propagation
For planning purposes, the curves shown on Graph 3.1 

are to be used for determining groundwave propagation in the 
frequency range 1605-1705 kHz. This single set of curves was 
calculated in accordance with section 2.2, Chapter 2 of the CCIR 
Report to the Conference, for 1655 kHz, and on the same basis as 
that used for the Final Acts of the 1981 Rio de Janeiro 
Conference.

The curves are labelled with ground conductivities in 
millisiemens/metre. All curves, except the 5000 mS/m (sea water) 
curve, are derived for a relative dielectric constant of 15. The 
sea water curve is derived for a dielectric constant of 80.

Annex E to the Report by the First Session of the 
Regional Administrative MF Broadcasting Conference (Region 2), 
Buenos Aires, 1980, contains a mathematical discussion relating 
to the calculation of the groundwave curves. The corresponding 
computer program is available at the IFRB.
3.3 Calculation ofLju-qundwave field strength

Using the Atlas of Ground Conductivity, the relevant 
conductivity or conductivities for the chosen path are 
determined. If only one conductivity is representative, the 
method for homogeneous paths is used. If several conductivities 
are involved, the method for non-homogeneous paths is used.
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CAN/ 7 /28 3.3.1 ligmQgeneous paths
The vertical component of the field strength for a 

homogeneous path is represented in Graph 3.1 as a function of 
distance, for various values of ground conductivity.

Ihe distance in kilometres is shown on a logarithmic 
scale on the abscissa. The field strength is shown on a linear 
scale on the ordinate in decibels above 1 uV/m. The graph is 
standardized for a characteristic field strength of 100 mV/m 
corresponding to an effective monopole radiated power (e.m.r.p.) 
of -9.5 dB relative to 1 kW. The straight line marked "100 mV/m 
at 1 km" is the field strength on the assumption that the antenna 
is erected on a surface of perfect conductivity.

For omnidirectional antenna systems having a different 
characteristic field strength, correction must be made according 
to the following equations:

Ec —E = Eg x x VP if field strengths are expressed in mV/m, and'-
E = Eg + Ec - 100 + 10 log P if field strengths are expressed in

dB (uV/m)
For directional antenna systems, the correction must be 

made according to the following equations:
E r

E = Eq x ^  if field strengths are expressed in mV/m, and

E = Eg + Er - 100 if field strengths are expressed in dB (uV/m).
Where E : resulting field strength

Eg : field strength read from Graph 3.1
Er : actual radiated field strength at a particular azimuth

at 1 km
Ec : characteristic field strength
P : station power in kW.
The pair of scales following Graph 3.1 can be used in 

conjunction with that Graph. One scale is labelled in decibels 
and the other in millivolts per metre. These scales can be cut 
out and trimmed as a unit to be used as sliding ordinate scales.
The scales allow graphical conversion between decibels and
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millivolts per metre, and are used to make graphical 
determinations of field strengths. Other methods of making 
calculations on the graph may be used, including the use of 
dividers to adjust for values of En that differ from 100 mV/m at 
1 km. However, any method used will follow steps similar to 
those discussed below.

For both omnidirectional and directional antenna systems 
the value of Er must be found. For omnidirectional systems Er 
can be determined by using the following equations:
Er = Ec V T  if field strengths are expressed in mV/m, and

Er = Ec + 10 log P if field strengths are expressed in dB (uV/m).
To determine the field strength at a given distance, 

the scale is placed at the given distance with the 100 dB (uV/m)
point of the scale resting on the appropriate conductivity curve.
The value of Er is then found on the scale; the point on the 
underlying graph (which lies underneath the Er point of the 
scale) yields the field strength at the given distance.

To determine the distance at a given field strength, 
the Er value is found on the sliding scale and that point is 
placea directly at the level of the given field strength on the 
graph. The scale is then moved horizontally until the 100 dB 
(uV/m) point of the scale coincides with the applicable 
conductivity curve. The distance may then be read from the 
abscissa of the underlying graph.
3.3.2 Non-homogeneous paths

In this case, the equivalent distance or Kirke method 
is to be used. To apply this method, Graph 3.1 can also be used.

Consider a path whose sections S  ̂ and S2 have endpoint 
lengths corresponding to d̂  and d2 - d-j, and conductivities dfi 
and (f2 respectively, as shown on the following figure:

s-j ( ) S2 ( € 2  )

,

V/ d 2

The method is applied as follows:
a) Taking section S-j first, we read the field strength

corresponding to conductivity at distance d-j on the 
graph.
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b) As the field strength remains constant at the soil 
discontinuity, the value immediately after the point of 
discontinuity must be equal to that obtained in a) above.
As the conductivity of the second section is the curve 
corresponding to conductivity gives the equivalent 
distance to that which would be obtained at the same field 
strength arrived at in a). This equivalent distance is d. 
Distance d is larger than d1 when is larger than (5̂ . 
Otherwise d is less than d-j.

c) The field strength at the real distance 6 2  is determined by 
taking note of the corresponding curve for conductivity <f*2 
similar to that obtained at equivalent distance d + ( 6 2  - d-j).

d) For successive sections with different conductivities, 
procedures b) and c) are repeated.
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GRAPH 3.1— Ground wave field strength versus distance(for a characteristic field strength of 100 / m)



Scale for use with ground wave f ield strength nraDh 3.1

i
i

i
.

B
&

i
t

i
s

l I
 I 

I »
 1 

I 1
 I
I 
II
 I 

I I
 I 

I I
I 
I I
 I 

I l
 I 

1-1
 1
-11

-1 
l-L

-l-
t i

 l-
l.l
 1
.1 

1 
I.
1I
.L
1 
1 

11
 I 

I I
 I 

I I
 I 

1 !
 ! 

I I
 I 

1 1
 1 

I l
 1
-1 

I I
 1 

I t
 1
_1J

dB
 o
bo
va
 t 

uV
/m

a 
• 

• 
••

I M
il

l?
 

ii
ii

ii
* 

::
::

::
 

  
i u

m
i

 
i m

u!
i 
.i
.i
.i
i 
mu

 
. 
i , 

i.
i i 
mn

 
. 
i . 
i.i
 i 
in
n 

,..i
 . 
i.i
 i 
l i 
in 

,...i
 

mi
l 

uJL
< I

 d
.J

J
 il.
ll 

 
i. L

.1
.1
 I 
in
n—

Ul.
. 1.
1.1 
111

l
l

i
.

t
t

t
i

i
i

I I
 I 

M
 1 

I i
 I 

I I
 i 

I I
 I 

I 
  I
 I
I 
I I
 I 

I I
 I 

M
 l 

1 I
 I 

i J
 1 

I I
 1
-1-

11-
1-1

 1 
I 1
 1
-I-

Ll-
l. 
1-1

-L
J-
L L

-l.
l 
1 I
 I 

I 1
 I 

I I
 I 

I I
 I 

I I
 1 

I I
 I 

I 1
 1 

I I
 1 

1 1
 1

dB
 o

bo
v*

 
I 

uV
/«

® •
•*
 ® 

.
 

•
 

.
 

.
.

.
 

.
m 

m 
m
m
 «►

I 
8 I
II 

8 ? 
I i

ni
l;
 

ii 
8 1
88 
t - 

- 
8 
i t
ti 
ti 

I 8
 II

I 8
( 

i 
1 

11
.1 

1 m
il

 
.

1
,

1,
11

11
11

1 
, 

I 
,

1.
1 

II
II

II
 

>,
1 

i 
1 i

l 
1 
H

il
l—

.,
 l
.i
.l
.t
l.
l.
 1

1..1
JJ—

i-
L 

i .
1 
il

.l
ll

.L
U—

i—
1-

xL
xL

L.
l 1

11
1—

l-
1
.,
lI
 i
l 

I 
I t

il
l—

1. 
i..
l 1

1 
1,

11
1
i

mV
/»

1
4

1
.

8
8

*
8

 
I

t
t L

l 
Ll
 1 

1 1
 1 

I 1
1 
1 I
 I 

11
 1 

11
 I 

ll
 I 

I 1
 I 

I 1
 1 

1 1
11

11
11

1 
11

11
 I 

1.1
.1

1 1
 1 

I 1
1.

.L
.1

.1.
.I 

I 
I 

I 
1 

I 
1.1

 1
 1

.1
.1.

,I1
..1

 1
.1.

 l
.t

.l
.l

.l
. 1 

1 
1.1

 1 
I 

IJ
.J

J
J 

I 
1

dB
 o

bo
va

 
I 
uV

/m

a 
» e

 ••
 •

ii
ii

ii
i 

ii
ii

ii
; 

ii
i;

;;
: 

..
..

..
..

 
..

..
. 

i t
un

!
t 

.-
1x
1.
1 
m

m
 

,1
.1

.1
1 
m
u
 

, 
1.
1,
11
11
11
1—

u.,
l.o

.Jj
lJJ

.Ii
il—

I, 
1-1
,U

U
 11

1 It
 
i..
l »
 1

1 iJ
.ll

.llJ
—

» 
l.i

.l̂
L.
11
11I
I—

L..
U

.1 1
1,1
.1.
111
1—

i L
-t L

L1
H
I1)



- 13 -
BC-R2(1)/7—E

CAN/ 7/30

CAN/7 /31

CAN/7 /32

3.4 Skvwave propagation*
The calculation of skywave field strength should be 

conducted in accordance with the provisions which follow.
3.4.1 List of symbols

d : short great-circle path distance (km)
E : characteristic field strength, mV/m at 1 km for 1 kW
ft©) : radiation as a fraction of the value 0 = 0  (when 0 = (

f (©) = 1) 
f : frequency (kHz)
F : unadjusted annual median skywave field strength,

in dB (uV/m)
Fc : field strength read from Figure 3.4
P ; station power (kW)
6 : elevation angle from the horizontal (degrees)

3.4.2 General procedure
The product Ec f(9) V*F gives the field strength at 1 '* 

km at the appropriate elevation angle and azimuth.
For an omnidirectional antenna, EQ and f(0) are 

determined as follows:
Radiation in the horizontal plane of an omnidirectional 

antenna fed with 1 kW (characteristic field strength, Ê ) is 
known either from design data or, if the actual design data are 
not available, from Figure 3.1.

Elevation angle, 0, is given by
0 = arc tan (0.00752 cot d ) - d degrees (1)

444.54 444.54
0 ̂  6 ^ 90°
Alternatively, Table 1 or Figure 3.2 may be used.
It is assumed that the Earth is a smooth sphere with an 

effective radius of 6,367.6 km and that reflections occur from an 
ionospheric height of 96.5 km.

* The skywave propagation method proposed herein is based on the 
method called ’’modified FCC method” in the CCIR report to the 
conference titled: "Technical bases for the first session of the 
regional administrative radio conference to establish a plan for 
the broadcasting service in the band 1605-1705 kHz in Region 2 
(BC-R2(1)), Geneva, 1985. More details on this method are given 
in CCIR Document 6/183, dated May 30, 1985, which is the Final 
Report of IWP 6/4 on "Skywave Propagation" for the first session 
of the 1605-1705 kHz RARC (Region 2).
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The radiation f(0) expressed as a fraction of the value 
at 6 = 0 at a pertinent elevation angle 0 can be determined from 
Figure 3.3 or Table II.

For a directional antenna, Ec f(9) V~P is determined 
from the antenna radiation pattern*.

The unadjusted skywave field strength F is given by:
Ecf(e) V F

F = Fc + 20 log----------  dB (uV/m) (2)
100

where Fc is given by:
Fc = (95-201ogd) - (2TT+4.95tan2 <J>)(d/1000)1/2 (3)

Where cj> = arithmetic mean of the geomagnetic latitude 
of the transmitter (<f>-jO and that of the receiving site (4>r) of a 
path. Northern latitudes are considered positive, southern 
latitudes negative. For Fc, for selected latitudes, see Figure *.
3.4 and for the map of geomagnetic latitudes, see Figure 3.5. If 
l<Mis greater than 60°, equation (3) is evaluated for 4> = ±60°.
If d is less than 200 km, Fc is evaluated for d=200 km. The 
actual value of d is to be used however in determining the angle 
of departure.

■ Note: Values of Fc in equation (3) and in Figure 3.4 are normalized
to 100 mV/m at 1 km corresponding to an effective monopole radiate' 
power (e.m.r.p.) of -9.5 dB(kW) (See Figure 3.1a).

3.5 Nocturnal variation of skywave field .strength
Hourly median skywave field strengths vary during the 

night and at sunrise and sunset. Figure 3.6 shows the average 
variation referred to the value at 2 hours after sunset at the 
path midpoint for the band 1605-1705 kHz. This variation applies 
to field strengths occurring for 50% of the nights.
3.6 Sunrise and sunset time

To facilitate the determination of the local time of 
sunrise and sunset, Figure 3.7 gives the times for various 
geographical latitudes and for each month of the year. The time 
is the local meridian time at the point concerned and should be 
converted to the appropriate standard time.

* See Appendix 3 to Annex 2 of the Final Acts of the Regional 
Administrative MF Broadcasting Conference, Region 2, Rio de 
Janeiro, 1981 for the method of calculation.
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figure 3.1 - Characteristic field strengths for simple vertical 
antennas, using 120-radial ground systems

A : radius of ground system
Full lines : real antenna correctly designed
Dashed line : ideal antenna on a perfectly 

conducting ground
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figure 3.1 a - Effective monopole radiated power (e.m.r.p.) and field
strength at a distance of 1 km as a function of elevation 
angle, for different heights of vertical antennae assuming 
a transmitter power of 1 kW
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FIGURE 3.2 - Elevation angle vs distance
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TABLE 3-II - f(6) values for simple vertical antennas

E le v a t io n
a n g le

(d e g re e s )
f ( 6 )

0.11 A 0 .1 3  A 0 .15  A 0 .1 7  A 0 .1 9  A 0.21 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0 .999 0 .999 0.999 0 .999
3 0.999 0 .998 0.998 0 .998 0 .998 0 .9 9 8
4 0.997 0 .997 0.997 0 .997 0 .997 0 .997
5 0.996 0 .996 0.996 0 .995 0.995 0.995
6 0.994 0 .994 0.994 0 .993 0 .993 0 .993
7 0.992 0 .992 0.991 0.991 0.991 0 .990
8 0 .989 0 .989 0.989 0 .988 0 .988 0 .987
9 0.987 0 .986 0.986 0 .985 0.985 0 .984
10 0 .984 0 .983 0.983 0 .982 0.981 0 .980
11 0.980 0 .980 0.979 0 .978 0 .977 0 .976
12 0.976 0 .976 0.975 0 .9 7 4 0.973 0.971
13 0 .972 0 .972 0.971 0 .969 0 .968 0 .967
14 0 .968 0 .967 0.966 0 .965 0.963 0.961
15 0.963 0 .9 6 2 0.961 0 .959 0 .958 0.956
16 0 .958 0 .957 0.956 0 .954 0.952 0 .950
17 0.953 0 .9 5 2 0.950 0 .948 0.945 0.943
18 0.947 0 .946 0.944 0 .942 0.940 0.937
19 0.941 0 .940 0.938 0 .935 0.933 0 .930
20 0 .935 0 .933 0.931 0 .929 0.926 0.923
22 0 .922 0 .920 0.917 0 .914 0.911 0 .907
24 0.907 0 .905 0 .902 0 .898 0 .894 0.890
26 0.892 0 .889 0.885 0 .882 0.877 0 .872
28 0.875 0 .872 0 .868 0 .864 0.858 0 .852
30 0.857 0 .854 0.849 0.844 0 .839 0 .8 3 2
32 0.838 0 .834 0.830 0 .824 0.818 0.811
34 0.819 0 .8 1 4 0.809 0 .803 0.796 0 .789
36 0 .798 0 .793 0.788 0.781 0 .774 0.766
38 0.776 0.771 0.765 0 .758 0.751 0 .742
40 0.753 0 .7 4 8 0 .742 0.735 0 .726 0.717
42 0.730 0 .724 0.718 0 .710 0 .702 0 .692
44 0 .705 0.700 0.693 0 .685 0.676 0.666
46 0.680 0 .674 0.667 0.659 0 .650 0 .639
48 0 .654 0 .648 0.641 0.633 0.623 0 .6 1 2
50 0 .628 0.621 0 .614 0.606 0.596 0 .585
52 0 .600 0 .594 0.587 0 .578 0.568 0 .557
54 0 .572 0 .565 0.559 0 .550 0.540 0 .529
56 0 .544 0.537 0.530 0.521 0.512 0.501
58 0 .515 0 .508 0.501 0.493 0.483 0 .4 7 2
60 0 .485 0 .479 0 .472 0.463 0.454 0 .443
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table  3 - i i  ( c o n t in u e d )  -  fC9) v a lu e s  f o r  s im p le  v e r t i c a l  an tennas

E le v a t io n
a n g le

(d e g re e s )
f(0)

0.23 a 0 .2 5  A 0 .27  A 0 .2 9  A 0 .3 1 1 A 0 .3 5  A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0 .999 0.999 0.999 0 .999
3 0.998 0.998 0.998 0 .998 0 .998 0 .997
4 0.997 0.996 0.996 0.996 0.996 0 .995
5 0.995 0 .994 0 .994 0 .994 0.993 0 .992
6 0.992 0 .992 0.991 0.991 0 .990 0 .989
7 0.990 0.989 0 .988 0.988 0.987 0 .985
8 0.987 0.986 0 .985 0 .984 0.983 0 .980
9 0.983 0 .982 0.981 0 .980 0 .978 0 .975

10 0 .979 0 .978 0.977 0 .975 0 .973 0 .9 6 9
11 0.975 0 .973 0 .972 0 .970 0 .968 0 .963
12 0.970 0 .968 0.966 0 .964 0 .962 0 .955
13 0.965 0.963 0.961 0 .9 5 8 0 .955 0.949
14 0.959 0.957 0.955 0 .952 0 .948 0.941
15 0.953 0.951 0.948 0.945 0.941 0 .932
16 0.947 0 .944 0.941 0.937 0 .933 0 .924
17 0.941 0.937 0 .934 0 .930 0.925 0 .9 1 4
18 0.934 0 .930 0 .926 0.921 0.916 0 .904
19 0.926 0 .922 0 .918 0 .913 0 .907 0 .894
20 0.919 0 .914 0 .909 0 .904 0 .898 0 .883
22 0.902 0.897 0.891 0.885 0 .877 0.851
24 0.885 0 .879 0 .872 0.865 0.856 0 .837
26 0 .866 0 .859 0 .852 0.843 0 .833 0.811
28 0.846 0 .838 0 .830 0.820 0 .809 0 .785
30 0.825 0 .816 0.807 0.797 0 .784 0 .7 6 8
32 0.803 0 .794 0 .784 0 .772 0 .759 0 .729
34 0 .780 0 .7 7 0 0 .759 0.747 0 .732 0.701
36 0 .756 0.746 0 .734 0.721 0 .705 0.671
38 0 .732 0 .720 0 .708 0 .694 0 .677 0 .642
40 0 .706 0.695 0.681 0.667 0 .649 0 .612
42 0.681 0 .668 0 .654 0.639 0.621 0 .582
44 0 .654 0.641 0 .627 0.611 0 .593 0 .552
46 0 .628 0 .614 0 .600 0.583 0 .564 0 .523
48 0 .600 0.587 0 .572 0.555 0.536 0 .494
50 0.573 0.559 0 .544 0.527 0 .507 0 .465
52 0 .545 0.531 0.516 0.498 0 .479 0 .436
54 0 .517 0.503 0.487 0 .470 0.451 0 .4 0 8
56 0 .488 0 .474 0.459 0 .442 0.423 0.381
58 0 .460 0.446 0.431 0 .414 0.395 0 .354
60 0.431 0 .418 0.403 0.387 0 .368 0 .328
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table 3 continued). - H8)-values for simple vertical antennas
Elevation
angle

(degrees)
f(0)

0 .4 0 X 0 .4 5  A 0 .50  A 0.528a 0 .5 5  A 0 .6 2 5  A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0 .999 0.999 0 .9 9 9 0 .9 9 9
2 0 .998 0 .998 0 .998 0.997 0 .997 0 .996
3 0.997 0.996 0.996 0 .994 0 .993 0 .9 8 9
4 0 .9 9 4 0 .992 0.990 0.989 0.988 0.981
5 0.981 0 .988 0.986 0.983 0.981 0 .9 7 0
6 0.986 0.983 0.979 0.976 0 .9 7 2 0 .9 5 7
.7 0 .9 3 2 0 .977 0.971 0.967 0.962 0.941
8 0.976 0 .970 0.962 0.957 0.951 0 .9 2 4
9 0 .970 0 .963 0.953 0.945 0 .9 3 8 0 .9 0 4
10 0.963 0 .954 0.942 0.933 0 .9 2 4 0 .8 8 2
11 0.955 0.945 0 .930 0.919 0 .9 0 9 0 .8 5 9
12 0.947 0 .934 0.917 0.905 0 .893 0 .8 3 4
13 0 .936 0.923 0.903 0.889 0.876 0 .807
14 0 .929 0.912 0.889 0.872 0 .8 5 7 0 .7 7 8
15 0.918 0 .899 0.873 0.855 0 .837 0 .7 4 8
16 0.908 0.886 0.867 0.836 0.816 0 .7 1 7
17 0.897 0 .873 0.840 0.817 0 .795 0 .6 8 4
18 0.885 0 .859 0.823 0.797 0 .7 7 2 0.651
19 0 .873 0 .844 0 .804 0.776 0 .749 0 .617
20 0.860 0.828 0.785 0.755 0.726 0.582
22 0.833 0.796 0.746 0.710 0 .667 0 .5 1 0
24 0.805 0 .763 0 .705 0.666 0 .625 0 .436
26 0 .776 0 .7 2 8 0 .663 0.618 0 .5 7 4 0 .363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0 .714 0 .655 0.577 0.522 0 .4 7 0 0 .219
32 0.682 0 .619 0 .534 0.475 0 .4 1 9 0.151
34 0.649 0.582 0 .492 0 .428 0 .369 0 .0 8 5
36 0 .617 0 .545 0.450 0.383 0.321 0 .025
38 0 .584 0 .509 0 .409 0.340 0.276 -0 .0 3 1
40 0 .552 0.473 0.370 0.298 0.231 -0 .0 8 3
42 0 .519 0 .4 3 8 0 .332 0.258 0.190 - 0 .1 2 9
44 0 .488 0 .405 0.296 0.221 0.162 - 0 .1 7 0
46 0 .457 0 .372 0 .262 0.187 0.117 -0 .2 0 5
48 0 .427 0.341 0.230 0.135 0 .085 -0 .2 3 5
50 0.397 0.311 0.201 0.126 0.056 - 0 .2 5 9
52 0 .369 0 .283 0 .174 0.099 0.031 - 0 .2 7 8
54 0.341 0 .257 0.149 0.076 0 .0 0 9 -0 .2 9 1
56 0.316 0.232 0.126 0.055 - 0 .0 1 0 - 0 .3 0 0
58 0 .289 0.208 0.106 0.037 -0 .0 2 6 - 0 .3 0 4
60 0.265 0.186 0.087 0.021 -0 .0 3 9 - 0 .3 0 4
62 0.008 - 0 .0 4 9 - 0 .3 0 0
64 -0 .0 0 3 -0 .0 5 6 -0 .2 9 2
66 -0 .011 -0 .0 6 2 -0 .2 8 1
68 -0 .0 1 7 - 0 .0 6 4 - 0 .2 6 7
70 -0 .0 2 2 -0 .0 6 5 - 0 .2 5 0
72 -0 .0 2 5 -0 .0 6 4 -0 .2 3 1
74 -0 .0 2 5 -0 .0 6 1 - 0 .2 1 0
76 -0 .0 2 6 -0 .0 5 6 -0 .1 3 8
78 -0 .0 2 4 -0 .0 5 1 - 0 .1 6 3
80 -0 .0 2 2 -0 .0 4 4 - 0 .1 3 8

Note : When the negative sign (-) appears in the Table, it signifies only 
the existence of a secondary lobe having the opposite phase from the main 
lobe in the vertical radiation pattern. In order to perform the 
calculation, ignore the negative (-) and use only the absolute value of f(0) 
from the Table.
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Longitude

Fiotnu 3 . 5

G f O m a f n e l l c  lolltudei

(b  7 o r  (pR are the geomagnetic la t i t u d e s  o f  the  t r a n s m i t t e r  o r  
re c e iv e r .  They are g iven by the equation :

(£> j  o r  (Pr  = a rc  s in  J^s in  a s i n  78.5° + cos a cos 78.5° cos (69° + b5J *
where a^ or ap and b^ o r  bp sre  the la t i t u d e  and lo n g i tu d e ,  in  
degrees, o f  the  te rm in a l  r e s p e c t iv e ly ;  b i s  p o s i t i v e  eas t o f  the 
Greenwich m erid ian .
The geomagnetic la t i t u d e s  a t  the t r a n s m i t t e r  and re c e iv e r  are 
determined by assuming an E a rth -cen tred  d ip o le  f i e l d  model w i t h  
no rthern  pole a t  78.5° N, 69° W geographic c o -o rd ina te s .  <J> -j- and (p p 
are taken as p o s i t i v e  in  the no r the rn  hemisphere and negative  in  the 
southern hemisphere.

* From the CCIR Report to the First Session of the Regional
Administrative MF Broadcasting Conference (Region 2), Geneva, 1979» 
paragraph 2.U.6.



S U N S E T

H2 0

. "v

S U N R IS E

Hours relative 
to sunrise or sunset 
at the path mid-coir



- 26 -
BC-R2(1)/7-E
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CAN/ 7/37

CAN/ 7/38

CAN/ 7/39 

CAN/7 /40

CAN/ 7/35

CAN/ 7 /36

4. MODULATION STANDARDS (AGE NP.A a 1.1,11
The modulation standards applicable to the 1605-1705 

kHz band should be compatible with those of the existing MF 
broadcasting band 535-1605 kHz. This would facilitate receiver 
design and accelerate band occupancy.
4.1 Channel spacing

This Regional Plan should use a channel spacing of 10 
kHz and carrier frequencies which are integral multiples of 10 
kHz, from 1610 kHz to 1700 kHz. For convenience the channels 
could be identified as channel 1 to 10, channel one being at 1610 
kHz.
4.2 Class, of emj.ssj.Qri

The Plan should be based upon double-sideband amplitude 
modulation with full carrier A3E.

Classes of emission other than A3E, for instance to *• 
accommodate stereophonic systems, could also be used on condition 
that the energy level outside the necessary bandwidth does not 
exceed that normally expected in A3E emission.
4.3 Bandwidth of emission

The Plan should assume a necessary bandwidth of 10 kHz 
for which only 5 kHz audio bandwidth can be obtained. While this 
might be an appropriate value within some Administrations, others 
may wish to employ wider bandwidth systems with necessary 
bandwidths of the order of 20 kHz. However, the protection 
ratios selected should allow operation with 20 kHz occupied 
bandwidth without an appreciable increase in interference.
4.4 Frequency tolerance

In accordance with Appendix 7 of the Radio Regulations.
5. THE EFFECT OF RECEIVER CHARACTERISTICS UPON AM 

BROADCAST STANDARDS (AGENDA 2.1.4)
It is expected that receiver characteristics for this

band will be similar to those of existing receivers in the 535-
1605 kHz band. Therefore they should not impact on broadcast 
standards.
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CAN/7 /41

CAN/7 /42

CAN/7 /43

6. FKOTECTION RATIOS. REQUIRED VALUES FOR THE USABLE
FIELD STRENGTH AND FOR THE NOMINAL USABLE FIELD 
STRENGTH .(AGENDA ITEM ZJL51

6.1 Channel protection ratios
- co-channel: 26 dB
- first adjacent channel: 0 dB
- second adjacent channel: -29.5 dB

6.2 Synchronized networks
In addition to the standards that should be specified 

in an Agreement, the following additional standards should apply 
to synchronized networks.

For the purpose of determining interference caused by 
synchronized networks, the following procedure should be applied. 
If any two transmitters are less than 400 km apart, the network '• 
should be treated as a single entity, the value of the composite 
signal being determined by the quadratic addition of the 
interfering signals from all the individual transmitters in the 
network. If the distances between all the transmitters are equal 
to or greater than 400 km, the network should be treated as a set 
of individual transmitters.

For the purpose of determining skywave interference 
received by any one member of a network, the value of the 
interference caused by the other elements of the network should 
be determined by the quadratic addition of the interfering 
signals from all of those elements. In any case, where 
groundwave interference is a factor it should be taken into 
account.

The co-channel protection ratio between stations 
belonging to a synchronized network should be 8 dB.
6.3 Application of protection criteria
6.3.1 Priority channel protection (see Section 8)

The signal strengths to be protected are the 
appropriate values of nominal usable field strength as shown in 
paragraph 6.4. The area to be protected is the border of a 
country and/or the sub-national zone(s).

The maximum permitted interfering field strength within 
the area is the value of the nominal usable field strength 
divided by the appropriate protection ratio. The interfering 
signal is considered to be the groundwave signal except for the 
co-channel night-time interference protection when it is the
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skywave signal. The effect of each interfering signal should be 
evaluated separately, and the presence of interference from other 
stations in excess of this permissible level should not reduce 
the necessity to limit interference which would result from 
proposed modifications or assignments.

CAM/7 /44 6.3.2 Non-prioritv channel protection
Assignments on non-priority channels are not 

specifically provided protection from assignments on priority 
channels. The amount of interference from priority channels is 
limited by restricting priority channel assignments to standard 
parameters as defined in section 7.1 or the equivalent. However, 
assignments on non-priority channels are protected from subsequent 
non-priority assignments. The protected contour encompasses the 
area where the actual field strength is equal to or greater than 
the appropriate value of Enom found in paragraph 6.4.

The maximum permitted interfering field strength within 
the area is the value of the nominal usable field strength 
divided by the appropriate protection ratio. The interfering 
signal is considered to be the groundwave signal except for co­
channel night-time interference protection when it is the skywave 
signal. The effect of each interfering signal should be 
evaluated separately and the presence of interference from other 
stations in excess of this permissible level should not reduce 
the necessity to limit interference which would result from 
proposed modifications or assignments.

CAM/ 7/45 6.4 Nominal usable field strength
The nominal usable field strength for daytime should be

0.5 mV/m.
The value of nominal usable field strength for a priority 

channel corresponds to the field strength which would be subject to 
skywave interference from a co-channel standard parameter station 
separated by 550 km. For a non-priority channel, the value is 60% 
higher*. The following table provides values of Enom at specific 
geomagnetic latitudes:
Geomagnetic
latitudes:

0° 15°N 
15°S

30°N
30°S

45°N
45°S

60°N
60°S

Encm 3riority channels 3.2 3.1 2.8 2.1 0.9
(mV/m) 'fon-priority channels

-------------------------------------------------  ....

5.2 5.0 4.5 3.4 1.5

* On average, a non-priority channel assignment located between two 
priority channel zones could expect to have a usable field strength
3.2 times higher than the priority channel Eno[p. If a 50% 
exclusion rule is applied, a new interfering signal should not 
exceed 1.6 times that Enom value.
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CAN/ 7 /46

CAN/ 7/47

CAN/ 7/48

CAN/ 7 /49

It is noteworthy to observe that a study has been undertaken 
to evaluate the impact noise (man-made, atmospheric and receiver) would 
have, in this new band, in determining the values of nominal usable 
field strength to use for planning. It has shown that the level of 
interference accepted from other stations is by far the limiting factor 
and hence noise per se has a small impact.

7. TRANSMITTING ANTENNA CHARACTERISTICS AND
TRANSMITTER PARAMETERS 
(Agenda.-2.t1 > 6.)

7.1 Station parameters
The Plan should be based on the following standard parameters:
Station power: 1 kW, night/day
Antenna: 1/4 wave, night/day
Characteristic field strength (Ec): 300 mV/m
Other parameters may be used as long as the integrity

of the Plan is not compromised. In any case, station powers should 
not exceed 10 kW day and night and only in exceptional cases could 
consideration be given to station powers up to 50 kW day.
7.2 Transmitting, antennas

In carrying out the calculations indicated in section 
3, the following should be taken into account:
7.2.1 Omnidirectional antennas

• Figure 3.1 of section 3 shows the characteristic field
of a simple vertical antenna as a function of its length and of 
the radius of the ground system. The characteristic field of an 
antenna with a loss-less ground system is also shown for 
comparison.

It is clear that the characteristic field strength 
increases as the loss in the ground system is reduced to zero and 
as the antenna height is increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna 
lengths up to 0.625 wavelengths is obtained at the expense of 
radiation at high angles as shown graphically in Figure 3.1a and 
numerically in Table II of section 3.
7.2.2 .Consideration;?. of. the radiation patt-erns.of 

.directional. antennas
Procedures for calculating theoretical, expanded and 

augmented (modified expanded) directional antenna patterns are 
given in Appendix 3 to Annex 2 of the Final Acts of the Regional
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Administrative MF Broadcasting Conference (Region 2), Rio de 
Janeiro, 1981. These procedures can also be used for the 1605- 
1705 kHz band.

Other methods may be proposed by an administration and 
should be used by the IFRB in determining the directional antenna 
patterns of that concerned and provided that the method results in 
a complete description of the radiation in the horizontal and 
vertical planes.

CAN/ 7 /50 7.2.3 lop-_loaded and sectionalized antennas
Calculation procedures are given in Appendices 4 and 6 

to Annex 2 of the Final Acts of the Regional Administrative MF 
Broadcasting Conference (Region 2), Rio de Janeiro, 1981.

Stations may employ top-loaded or sectionalized towers, 
either because of space limitations or to vary the radiation 
characteristics from those of a simple vertical antenna. This is 
done to achieve desired coverage or to reduce interference.

Administrations using top-loaded or sectionalized 
antennas should supply information concerning the tower structure 
of the antennas. Normally, one of the equations in the Appendices 
stated above should be employed to determine the vertical 
radiation characteristics of the antennas. Other equations may 
also be proposed by an administration and should be used by the 
IFRB in determining the vertical radiation characteristics of the 
antennas of that administration, subject to the agreement of the 
other administrations concerned.

CAN/7/51 7.2.4 Use, of-.electrical height in field strength calculations
The electrical height of each antenna radiator is used 

in the calculation of field strengths produced by an 
omnidirectional or directional antenna.

This electrical height is given in Figure 7.1 hereafter 
taking the velocity of propagation in the radiator into 
consideration. The conversion curve given in Figure 7.1 applies 
to towers that are base fed and base insulated but not top-loaded.
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PLANNING METHODS AND GUIDELINES FOR 
THE AGREEMENT (Agenda Item 2.1.7)

8. INTRODUCTION
Region 2 consists of over 30 countries with four main 

geographic areas: North America, Central America, Caribbean and
South America. The primary languages of communications are 
French, English, Portuguese and Spanish.

The geographical areas of countries in the Region vary 
from very large to very small and include countries with only one 
common border to one country bordering on ten others. In 
addition, the population densities vary from very sparse to highly 
concentrated. These large variations in geographical size and 
population densities must be considered in any planning exercise 
that is undertaken.

8.1 Planning Options
Planning options are discussed in Section 8.4 of the 

CCIR Report which has been distributed as Conference document no. 
3. Two basic options are discussed. The first is allotment 
planning, which involves the designation of allotment zones within 
which specified frequencies may be assigned with considerable 
flexibility in terms of siting and other parameters. The second is 
assignment planning which involves the development of a list of 
requirements for transmitter locations, and procedures for 
resolving incompatibilities, if possible.

Having weighed the relative merits of allotment and 
assignment planning, Canada is convinced that allotment planning 
is the preferable approach for this band for the following 
reasons:

- it does not require the prior specification of station 
requirements and transmitter sites by each administration 
many years before the need arises. This task has always 
been very difficult in the past.

- it provides an administration with full flexibility in the 
siting of stations in response to actual requirements in the 
future.

- it provides flexibility in choosing station parameters 
within few specified limitations.

- it is simple to develop.
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CAN/ 7/52 8.2. MpdifiedLAllgtment Planning

It is proposed that the planning method described in 
Section 8 of this document be adopted by the Conference.
8.2.1 Planni ng prin c ip le ?

Canada’s approach to allotment planning (called 
Modified Allotment Planning, or MAP), is based on four objectives: 
simplicity, flexibility, efficiency and equality in border areas. 
These objectives are embodied in the following principles:

a) Within a distance "x” from the borders between countries, 
the ten channels in the 1605-1705 kHz band will be divided 
equally so that each country will have priority channels 
protected for its use anywhere near the border. Beyond the 
distance (x) from a country’s borders, all ten channels 
would be protected and available to that country on a 
priority basis.
b) Standard parameters for a station on priority channels 
will be specified, for day and night, to limit the radiated 
power towards other countries in order to facilitate channel 
re-use and establish distance ”x”.
c) A country can use another country’s priority channels 
(i.e. use non-priority channels) provided it protects that 
country’s border or zone of priority channels.
d) In cases where neighbouring countries have priorities on 
adjacent channels, procedures are needed to minimize the 
need for coordination.
e) Assignments may be made with parameters different from 
the standard parameters as long as the field strength at 
distance ’’x” from the border is not exceeded at night, and 
the 0.5 mV/m daytime contour does not extend into the 
neighbouring country, further than the 0.5 mV/m contour of a 
standard parameter station at the border.
f) An administration may assign an allotted priority channel 
as many times as possible within the designated zone 
provided the above principles are respected.

8.3 .Methodology
8.3.1 Description

The MAP method is perhaps best understood by first 
looking at the final product. One end result of the MAP method
could be a geographic map of Region 2, which shows priority
channels allotted to each country. In some cases, the same 
channels would be allotted throughout a country while in others, 
the use of a particular group of channels may be restricted to
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only a portion of a country while another area of the same country 
may be allotted different channels. Provided a few technical and 
procedural rules are adhered to, administrations have the 
flexibility to use and re-use their priority channels for 
broadcasting stations as they see fit.
8.3.2 The Framework (Step 11

The starting point in the MAP method is to identify the 
parameters of a standard station from which the standard night­
time protection distance (x) is derived. Canada proposes that the 
standard parameters for day and night service should be a 1 kW 
transmitter power feeding a 1/4 wave omnidirectional antenna 
resulting in a characteristic field strength of 300 mV/m. This 
results in a night-time protection distance (x) of 550 km.* The 
standard parameters and distance (x) are the fundamental building 
blocks of the MAP method. While other values for standard 
parameter and the distance (x) may be used, the proposed ones have 
been found to provide a good trade-off between the re-use of 
channels and the provision of reasonable service areas.
8.3.3 Z_ones and basic entitlement of Priority Channels (Step 2)

Ihe night-time service area of a station on a priority 
channel is protected provided other co-channel stations using 
standard paramaters are located no closer than 550 km. This 
distance is the controlling factor in making co-channel 
allotments, while the daytime service, later, becomes a factor in 
adjacent channel assignments (see 8.4.4).

Several conclusions can be drawn from the above. In 
the first place, if there is an area within a country which is at 
least 550 km from any other country, allotments do not have to be 
shared and all 10 channels may be allotted to that area as 
priority channels. Similarly, if there is an area within a 
country such that 2 and only 2 other countries are within 550 km 
of that area, that area could be identified and plotted on a map.
The basic entitlement in this case is determined by dividing the 
total number of possible allotments (10) by the number of 
countries which may have to share those channels (3). The basic 
entitlement in this case is 3 with one channel left over.

*550 km is the distance at which a 1 kW station would protect a
2.5 mV/m nominal usuable field strength for 50% of the nights at 
geomagnetic latitude of 40° using the propagation curves in 
Section 3.
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The above two cases are shown in Table 8.1 which also shows the 
basic entitlement and number of channels left over for other 
cases. Note that at this stage, the areas plotted on maps are 
determined strictly on the basis of national boundaries. Only the 
number of channels in the basic entitlement for each country have 
been identified, not the frequencies of those channels. At the 
completion of step 2, a map may be produced. Figure 8.1 shows a 
possible distribution of these entitlements in South America, 
which also includes an arbitrary allotment of the left-over 
channels.

No. of neighbouring 
countries within 

550 km of test area

Basic Channel 
Entitlement

Channels
Left
over

0 10 0
1 5 0
2 3 1
3 2 2
4 2 0

TABLE 8.1
Basic Channel Entitlement for Various border situations

In this step an allotted channel should be understood to mean a 
particular frequency. For convenience the ten channels in the 
1605-1705 kHz band are numbered 1 - 1 0  consecutively.

At this stage, one would simply allot channels until the basic 
channel entitlement has been satisfied, taking care to keep co­
channel allotments separated by 550 km. In allotting channels, an 
attempt should be made to minimize adjacent channel relationships 
across national boundaries.

In a second stage, refinements could be made to:

a) utilize the "left over channels" in a fair manner;

b) distribute channels more evenly to locations where 
they are most needed by creating sub-national allotment 
zones.

c) provide more than the basic entitlement, depending on 
the individual situation.



- 37 -
BC-R2(1)/7-E

FIGURE 8.1
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Figure 8.2 shows one possible arrangement which 
incorporates some of these refinements.

It is clear that improvements over the basic 
entitlement can be achieved, but the degree of improvement is 
dependent on the degree of compromise and co-operation between 
administrations. If agreement on the distribution of improvements 
over the basic entitlement cannot be reached, the plan will be 
considered to be acceptable provided the basic entitlement has 
been met.

The net result of Step 3 is therefore a map which 
designates zones and channels (frequencies) allotted to those 
zones. These are the priority channels for each country.

The designated zones must then be described to ensure 
that they are defined in an unambiguous manner. The description 
then becomes the official designation of the allotment zones, and 
the lines on the map could then be redrawn to correspond to 
it. This completes the planning process.
8.4. Implementation Criteria

The flow chart shown in figure 8.3 reflects the 
administrative steps that could be taken to implement assignments 
in accordance with this planning method. Following are the 
criteria to be used in the implementation.
8.4.1. Use of Priority Channels

Because of the manner in which priority channels have 
been created, assignments may normally* be made without 
coordination anywhere within the designated zones, provided 
standard station parameters are used.

8.4.2. Use of. non-standard Parameters on Priority Channels
A station may employ other than standard parameters 

provided it does not produce, in related zones within a 
neighbouring country, a field strength greater than the highest 
field strength which would be produced by any standard 
parameter station that could be legitimately assigned. For 
example, in the day time, the 0.5 mV/m contour should not extend 
into another country further than the contour of 0.5 mV/m of a 
standard parameter station at the border of the designated area.
At night the field strength should be equivalent to that produced 
by a standard parameter station located at the closest point on 
the border, or sub-national zone, with respect to the neighbouring 
country. Equivalence should be determined at 550 km from that 
standard parameter station.

* In cases where neighbouring countries have priorities on 
adjacent channels, See Section 8.4.4.
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IMPLEMENTATION FLOW CHART FIGURE 8

NO

C O N S U L T
IF R B

*  N O TE  • In those cases w h ere  ad jacent channe ls  
in neighbouring countries ore involved, 
fo llo w  sec tio n  8 . 4 . 4 .
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8.4.3 Use of non-prioritv Channels
A country may use a channel not alloted to it in the 

Plan ; i.e. a non-priority channel provided:
a) It protects the designated zone, or country border, in 
which the channel is a priority; i.e. provided its 
signal within the designated zone or border of the 
other country does not exceed 25 uV/m in the daytime
(to provide 26dB protection to the 0.5 mV/m contour) 
and, at night, that field strength which would be 
produced by a standard parameter station at 550 km from 
the designated zone or border.
b) It protects previously notified non-priority channel 
assignments.

Lower parameters or directional antennas could thus be 
used to locate stations closer to the border than 550 km. It 
should be noted that stations assigned in this manner will 
generally have smaller service areas than stations on priority 
channels.
8.4.4 Adjacent Channels

Neighbouring countries that have priority channels with 
first adjacent channel relationships across the border, need no 
coordination provided the 0.5 mV/m (Enom) groundwave contour of a 
proposed station does not extend beyond the border. Where the 
contour crosses the border and there is a population centre in 
that area, coordination between the neighbouring countries is 
preferable. This applies only within a small distance from the 
common border corresponding to the extent of the 0.5 mV/m contour 
of a standard parameter station, which in most cases ranges from 
30-50 km depending on the conductivity.

If coordination is not practical in the early stages of 
implementation, the following procedure should be followed:

a) the channels that are non-adjacent to those of the 
neighbouring country should be assigned first;
b) if there are two pairs of adjacent channels, in 
neighbouring countries, one channel of one pair should be 
used initially by one administration leaving the 
neighbouring administration to use one channel of the other 
pair.
c) if there are still requirements to be satisfied in that 
particular area after a) or b) above have been followed, 
coordination with the neighbouring country would be 
necessary to determine the most efficient way of using the 
channels by both countries.
d) where the border falls on a body of water, the closest 
land mass shall be considered as the border.
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9. INTER-SERVICE CRITERIA FOR THE SHARING OF TOE BAND
1625-1705 kHz BETWEEN THE BROADCASTING SERVICE AND
OTHER SERVICES IN REGION 2 
(Agenda 2.2)
In accordance with Article 8, the fixed and mobile 

services become permitted services at a time to be established by 
the Conference. The intention was to facilitate the preparation 
of the broadcasting plan without restrictions from other services. 
Thus in drawing up the plan, broadcasting will have prior choice 
of frequency and does not have to protect the other services. The 
sharing criteria developed in this section are designed to apply 
to the permitted services in order to protect broadcasting 
services in the Plan.

CAN/ 7/53 9.1.1 Protection of the broadcasting service
The broadcasting service in Region 2 may be subject to. 

potential inter-service interference from services sharing the 
sub-band 1625-1705 kHz such as the fixed, mobile, radiolocation 
and aeronautical radionavigation services.

Protection in accordance with the criteria in paragraph
9.1.2 is to be given within the national boundary and/or sub­
national zone for priority channels and within the service 
contours for non-priority channels.

CAN/ 7/54 9.1.3 Protection ratio criteria
The proposed co-channel (zero frequency carrier 

spacing) radio frequency protection from a J3E emission is 28 
dB. With respect to an F1B type of emission, the off-channel** 
(1 kHz) radio frequency protection ratio required to protect 
the broadcasting service is 45 dB. The radio frequency 
protection ratio curves (median values) appearing in Figures
9.1 and 9.2 are used to determine protection for various
carrier spacings. This is based on recent laboratory tests
made by this administration.

Except for the two cases stated above, the inter­
service protection ratio values in Table 9-1, Chapter 9, of the 
CCIR Report to this conference should be used.

9.0 SHARING CRITERIA

** CCIR Report 525-2 states values for good commercial quality 
(GC) for the CO and OC cases of 37 and 41 dB respectively, 
indicating that the co-channel protection ratio would be 
approximately 4 dB less than these results.
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Wanted (Note 1 )............ .. A3E (Broadcasting)

Unwanted................... J3E (Radiotelephony )

LPF at R x ................... 10 kHz
Grade of im p a irm ent 4  (a s  per CCIR Rec. 562-1  )

C a r r ie r  Frequency Separat ion
(unwanted relative to wanted)

Figure 9.1- Median value of the radio frequency wanted ( A3E ) 
to unwanted ( J3E ) signal ratio as a function of the 
carr ier frequency separation.

Note 1. -  The Signal Ratio is defined as the ra t io  o f the peak envelope pow er o f 
the wanted signal to  the peak envelope pow er o f the unwanted signal
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Wanted (Note 1 )............ .. A 3 E ( Broadcasting )
Unwanted................... F I B  ( Narrow-band direct

printing telegraphy or 
selective digital calling )

L P F  at R x .............. .. 10 kHz
Grade of impairment 4 ( as per CCIR Rec. 562-1 )

C arr ie r  Frequency Separation
(unwanted relative to wanted)

Figure 9*2- Median value of the radio frequency wanted ( A3E ) 
to unwanted ( F I B  ) signal ratio as a function of the 
carrier frequency separation.

Note 1 . -  The Signal Ratio is defined as the ra t io  o f the peak envelope pow er o f 
the wanted signal to the mean pow er o f the unwanted signal.
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9.2 Inter-regional sharing in the 1605-1705 kHz band
between broadcasting in Region 2 and other services 
in Regions 1 and 3

CAN/ 7/55 9.2.1 Protection of the broadcasting service
Protection in accordance with the criteria in paragraph

9.1.1 is to be given within the national boundary and/or sub­
national zone, for priority channels, and within the service 
contours, for non-priority channels.

CAM/ 7/56 9.2.2 Protection of non broadcast services outside Region 2
Services sharing the frequency band 1605-1705 kHz such as 

the fixed, land mobile, maritime mobile, radiolocation and 
radionavigation services, may be subject to potential interference 
from the broadcasting service. The maritime mobile service is the 
most difficult to protect.

CAN/ 7/57 9.2.2.1 Protection ratio criteria
As adopted by the Regional Administrative Radio 

Conference for the planning of the MF Maritime Mobile and 
Aeronautical Radionavigation Services (Region 1), the co-channel 
radio frequency protection ratio necessary to protect the maritime 
mobile service from like-interference is 20 dB for single-sideband 
telegraphy (J3E modulation) and 8 dB for narrow-band direct 
printing telegraphy (F1B modulation). However, the protection 
ratios given in the CCIR Report* derived from the Conclusions from 
Joint Interim Working Party 10-3-8/1 of 14 dB (J3E) and -3 dB 
(F1B) for interference from broadcasting (A3E modulation) may be 
considered (in the absence of directly applicable measurement 
results).

* Technical Bases for the First Session of the Regional
Administrative Radio Conference to Establish a Plan for the 
Broadcasting Service in the Band 1605-1705 kHz in Region 2 
(BC-R2(1)).

i



- 46 -
BC-R2(1)/7-E

The following values of the minimum field strength 
to be protected based on groundwave service, which include 
allowances for variations in noise level with time and signal 
fading with time, were established by the RARC-MF (Region 1):

Class of emission F1B
22.5 dBuV/m, north of and on parallel 30° North 
M2.5 dBuV/m, south of parallel 30° North 
Class of emission J3E
37 dBuV/m north, of and on parallel 30° North 
57 dBuV/m south, of parallel 30° North

CAN/7 /58 9.2.2.2 Minimum field strength to be protected

CAN/ 7/59 . 9.2.3 Calculation of field strengths in the case of
inter-regional Interference
In calculating inter-regional interference, the field 

strengths shall be determined by taking the arithmetic mean of the 
signal strengths, expressed in dBu for a specified e.m.r.p., 
calculated both by the method described in Annex 1 to CCIR 
Recommendation 435-3 and by the method used within Region 2.
Signal strengths calculated by the Region 2 method should be 
increased by 2.5 dB to allow for the different reference hours of 
the two methods. The value determined in accordance with the 
above shall be applied when it is midnight at the mid-point of the 
inter-regional path, provided that the entire path is in darkness. 
Signal strengths at other times are unlikely to exceed this value.



- 47 -
BC-R2(1)/7-E

CAN/7 /60

CAN/ 7/61

CAN/ 7/62

GUIDELINES FOR PREPARATORY WORK TO BE CARRIED
OUT BEFORE THE SECOND SESSION OF THE CONFERENCE (AGENDA 2A)

Based on the Modified Allotment Planning Method, it 
is foreseen that little intersessional work will need to be done. 
This will best be identified at the Conference.

SUBMISSION OF BROADCAST REQUIREMENTS (AGENDA 2.4)

Based on the Modified Allotment Planning Method, there 
should be no need for submission of station requirements as was 
done at the Rio Conference in 1981 because the Plan is based on 
equal distribution of channels along the borders.

DRAFT AGENDA FOR THE SECOND SESSION (AGENDA 2.5)

The agenda will be prepared at the Conference depending 
on the progress made.
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PROPOSALS FOR THE WORK OF THE CONFERENCE

I. INTRODUCTION

Brazil welcomes the opportunity of co Hal.-) orating once more in 

the works of an ITU Conference and is prepared to exert all necessary efforts 

towards a complete success of the Conference.

Brazil firmly believes that it is possible to take advantage of 

the work developed in PTC-II/CITEL meetings', in previous Conferences, particu 

larly the RARC-81, and the preparatory work of CCIR. The Brazilian proposals 

for the Conference do take into account these works. Particularly the planning 

principles, method and criteria proposed herein are largely based on the fin 

• dings of the IVth PTC-II meeting held in Fortaleza, Brazil, in February 1986.

Brazil understands that the teclinical parameters submitted

in this proposal are achievable by the developing countries of the Region, in 

eluding Brazil,. and are capable, together with the planning principles and 

method proposed-, of guaranteeing an equitable and efficient use of the resour 

ces of the band 1605-1705 kHz by all countries concerned.

Since planning would not take into account services other than 

the broadcasting service, and aware of the implications of either transferring 

services from one band to another, or adjusting current frequency assignments 

to the Plan, the Brazilian Administration understands that the . Conference 

should take the utmost care at the time of establishing - the dates before which 

the use of the band 1625-1705 kHz by the broadcasting service should not

commence, in order not to impose unnecessarily strong economical, technical and 

operational constraints upon services currently utilizing this band.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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II. DEFINITIONS AND SYMBOLS (Agenda item 2.1.1)
in addition to the definitions given in the Radio Regula

tions, the following definitions and symbols should apply to the work of the

Conference:
II.1 - Definitions

B/8/1 1. Broadcasting channel (in AM)

A part of the frequency spectrum, equal to the necessary 
bandwidth of AM sound broadcasting stations, and characterized by the 
nominal value of the carrier frequency located at its centre.

B/8/2 2. Objectionable interference

Interference caused by a signal exceeding the maximum per 
missible field strength within the protected contour, in accordance with the 
values adopted by the Conference.

B/8/3 3. Protected contour

Continuous line that delimits the service area which
is protected from objectionable interference.

B/8/4 4. Service area

Area delimited by the contour within which the calcula
ted level of the groundwave field strength is protected from objectionable

. interference in accordance with the provisions of the Conference.

B/8/5 5. Minimum usable field strength (E . ) — —  ----- ---- -— .— :— ta—  mirp
Agreed minimum value of the field strength required to

provide satisfactory reception, under specified conditions, in the presence 

of atmospheric noise and man-made noise but in absence of interference from 

other transmitters.

B/8/6 6. Nominal usable field strength (Enom)

Agreed minimum value of the field strength required to
provide'satisfactory reception, under specified conditions, in the presence
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B/8/7

B/8/8

B/8/9

B/8/10

B/8/11

of atmospheric noise, man-made noise and interference from other transmi 
tters. The value of nominal usable field strength shall be employed as the 
reference for planning.

7. Usable field strength (Ê )

Minimum value of the field strength required to provide 

satisfactory reception under specified conditions in the presence of atmos 

pheric noise, man-made noise, and interference in a real situation.

8. Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to- in 

terference ratio corresponding to a subjectively defined reception quaH 

ty. This ratio may have different values according to the grade of ser 

vice desired,

9. Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio 
which, in well-defined conditions, makes it possible to obtain the audio-fre 
quency protection ratio at the output of a receiver. These specified condi 
tions include various parameters such as the frequency separation between 
the desired carrier and the interfering carrier, the emission characteris 
tics (type and percent modulation etc.), levels of input and output of the 
receiver and its characteristics (selectivity, sensitivity to intermodula 
tion, etc.).

.10. Daytime operation

Operation between the times of local sunrise and local
sunset.

11. Nighttime operation

Operation between the times of local sunset and local sun
rise.
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B/8/12

B / 8 / 1 3

B / 8 / 1 4

B /8/15

B/8 / 1 6

12. Station power

Unmodulated carrier power supplied to the antenna.

13. Groundwave

Electromagnetic wave which is propagated along the surfa 

ce of the Earth or near it, including the wave reflected in the surface of the 

Earth and the direct wave, and which has not been reflected by the ionosphe 

re.

14. Skywave

Electromagnetic wave which has been reflected by the
ionosphere.

!5. Skywave field strength, 50% of the time

Hie skywave field strength during the reference hour which 
is exceeded for 501 of the nights of the year. Hie reference liour is . the 
period of one hour beginning one and a half hours after sunset and ending 
two and a half hours after sunset at the midpoint of the short great-circle 
path,

16. Characteristic field strength (Eg)

The field strength, at a reference distance of 1 km in a 
horizontal direction, of the groundwave signal propagated along a perfectly 
conducting ground for 1 kW station power, taking .into account losses in a 
real antenna.
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II.2 - Symbols

Hz : hertz

kHz : kilohertz

W : watt

kW : kilowatt

mV/m . millivolt/metre

uV/m : microvolt/metre

dB : decibel

dB(uV/m) : decibels with respect to 1 uV/m

dB(kW) : decibels with respect to 1 kW

mS/m : millisiemens/metre



B/8/17

B/8/18

B/8/19

III-1 - Groundwave propagation

Brazil proposes the adoption of a single family of 

curves of groundwave field strengths computed for the central frequency of 

the band, namely 1655 kHz. The same mathematical assumptions embodied in 

the curves adopted in RARC-81 should also apply in the band 1605-1705 kHz.

REASON: The width of the band under consideration per 

mits the use of a single set of curves for the field strength without jeo 

pardizing the precision.

•In the case of calculation of field strength in non- 

homogeneous conductivity paths Brazil proposes the use of the Kirke method.

REASON: Notwithstanding recognizing the merits of the 

Millington method, the proposed.one, due to its simplicity both for manual 

and computer use, is more appropriate for planning conferences (as was the 

case of RARC-81).

III.2 - Skywave propagation

Brazil proposes the adoption of the so called modified 

FCC method for calculating skywave field strengths. This method is described 

in Annex V of the CCIR Report to the Conference.

REASON: The precision of the method, its simplicity 

and coherent predictions for both short and long paths make it adequate for 

use in the planning process of RARC MEBC (R2). Moreover, this method is com 

patible with that adopted by RARC-81 for the band 535-1605 kHz.
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B/8/20 Brazil proposes that the protection ratio for co-chan 

nel broadcasting stations should be 26 dB. The protection ratio for the 

first and second adjacent channels should be 0 dB and -29.5 dB, respectively.

REASON:

These protection ratios proved to be adequate for the 

band 535-1605 kHz, and, in this respect, there is no fundamental difference 

vis-a-vis the band 1605-1705 kHz.
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B/8/21

V. NOMINAL USABLE FIELD STRENGTH - E (AGENDA ITEM 2.1.5)nom J

V.l - Minimum Usable Field Strength - E .m m

The Brazilian Administration proposes the adoption of the 

following values of minimum usable field-strength, E ^  (all decimal frac 

tions rounded up):

TIME

NOISE ZONE 1 NOISE ZONE 2

uV/m dB(uV/m) uV/m dB(uV/m)

DAY 1100 61 1800 65

NIGHT 3500 71 6200 76

REASON:

These figures for Em n̂ a^e proposed in order to guarantee 

a minimum RF signal-to-noise ratio of 40 dB for 90$ of the time to give an 

acceptable broadcasting quality. They were calculated taking into account 

the world distribution and characteristics of atmospheric radio noise of 

Report 322-2 of CCIR.

A number of 37 points spaced by 10° intervals in latitude 

and longitude were considered within Region 2, encompassing noise zones 1 and

2. The same concept of noise zone adopted by RARC-81 was utilized.
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B/8/22

The E  ̂ values shown in the above table are the highest 

found among the four seasons of the year, in so far as we wish to assure a

satisfactory reception all over the year.

By taking into account the noise upper decile, D , the

E was calculated for 90$ of the time, 
min

Hie hourly average of the effective antenna noise within

a time block, F , was obtained based upon Report 322-2 for each one of theam
four seasons and all four-hour time blocks, except that relating to the in

terval from 0000 to 0400 h (local time) .

The root-mean-square noise field strength, En is given by:

En - F - 95.5 + 20 log f (MHz) + 10 log b (Hz) dB(uV/m) 

where:

f = 1.655 MHz (central frequency of the expanded band) 

b - RF bandwidth, taken as 10,000 Hz.

•The final value of E^in is obtained from En by adding to 

it the noise upper decile, D , and the pertinent RF S/N ratio. A figure of 40

dB for this RF S/N ratio was-employed.

V. 2 - Nominal Usable Field Strength - Enom

Brazil proposes.that the nominal usable field

strength for planning should be:

E = E = E . + 3dBnom ref nun

The values of EnQm are given in the Table below.
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VALUES OF NOMINAL USABLE FIELD STRENGTH - Enom

TIME

NOISE ZONE 1 NOISE ZONE 2

uV/m dB (uV/m) uV/m dB (uV/m)

DAY 1600 64 2500 68

NIGHT 5000 74 9000 79

REASON:

Any coverage area would be limited by the combined effects

of noise and interference. When the influence of noise and interference is

nearly equal a balanced situation is achieved. In this case, benefiting

from CCIR practice and the decisions of WARC-HFBC/84, the nominal usable

field strength, Enom> should be 3 dB higher than the minimum usable field

strength (according to CCIR.Recommendation 499-2 the concepts of E and1 nom
Eref are e(luivalent) •
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VI. PRINCIPLES, METHOD AND CRITERIA FOR PLANNING (AGENDA ITEM 2.1.7)

The Brazilian proposal concerning planning is divided in 

to three items in such a way as to facilitate its comprehension. However,

all the mentioned items present a great interrelation among them. Several

planning principles will be found all along the text.

VI.1 - Planning Principles

The Brazilian Administration proposes that, for

any planning method the Conference may elect, the following planning princi

pies should be observed:

VI.1.1 - Planning should ensure:

a - an efficient utilization of the band;

b - an adequate service protection, to guarantee

satisfactory reception conditions for the broadcasting stations of all Re 

gion 2 Administrations;

c - the necessary flexibility to accomodate the

evolution of requirements of each Administration;

d - equitable use of the spectrum available for

planning;

,e - the conditions in order to facilitate the ne 

cessary process of transferring services currently using the band 1605-1705 

kHz to other bands, according to particular constraints of each Administra 

tion;
f - a suitable time span in order to permit the

necessary adjustments of the current frequency assignments of permitted servi

ces, due to the establishment of the Plan.
g - the possibility of any Administration to main

tain the operation of services other than broadcasting in certain channels of

- 11 -
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B/8/24

B/8/25

the band 1605-1705 kHz, provided it does not have an adverse effect on 

the plan.

VI .2 - Planning method

The Brazilian Administration proposes the adoption 

of an allotment planning method.by the Conference.

The Plan should be based on a maximum standard 

transmitter power of 1 kW and a 90° non-directional antenna. Higher transmit 

ter., power and /or different antenna could be used by a country at the time 

of bringing into operation a station or subsequent modifications, provided 

that the field strength within the neighbouring country does not exceed, 

at a given distance, the highest field strength of a station in the origina 

ting country established in accordance with the Plan with a transmittei

power of 1 kW and a 90° non directional antenna.

The possibility should be left open"for the case 

where a group of countries decide to develop at the Conference part of the 

Plan, consistent with the Regional Plan, subregionally, based on a trans 

mitter power less than 1 klV (e.g, 0.25 or 0.5 klV).

REASON; This planning method is capable of meeting

the planning principles indicated in the item VI.1.1.in an efficient and 
equitable way.

VI.3 - Planning criteria

The Brazilian Administration proposes the adoption 

of the following planning criteria:

VI.3.1 - No station should have the right to be 

protected beyond the boundary of the country in which the station is loca 

ted;

VI.3.2 - OnTy the groundwave service area should



VI.3.3 - In calculating the field strength of the inter 

fering skywave signal, the skywave field strength 50% of the time should 

be used;

VI.4 - Procedures:

At the time of bringing into service an assignment 

in accordance with the Plan, the assignments at frequencies from 1580 to 

1600 kHz included in the Rio de Janeiro Regional Plan should be taken into 

account.
The Brazilian Administration understands that the 

Conference should take the utmost care at the time of establishing the dates 

before which the use of the band 1625-1705 kHz by the broadcasting service 

should not commence, in order not to impose unnecessarily strong economical, 

technical and operational constraints upon services currently utilizing this 

band.

- 13 -
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B/8/26

B/8/27

VII.1 - Development of software for planning

The IFRB should develop computer programs for the 

application of the planning method and the technical criteria established by 

the First Session of the Conference.

Serious consideration should be given to the pos

sibility of having these programs available for use in microcomputers, so that

a larger number of countries could benefit from its application.
These programs should be operational nine months

prior to the Second Session of the Conference at the latest.

The IFRB should keep the Administrations informed 

about the progress of such work through regular reports.

VII.2 - Software tests developed in real conditions

The IFRB should conduct tests on the software deve 

loped for the application of the planning method using the technical crite 

ria established by the First Session of the Conference.

After the aforementioned testing and six months 

before the beginning of the Second Session of the Conference at the latest, 

the IFRB should send a detailed report on the software developed and the 

result of its tests to the Administrations.

Administrations should follow the tests to be de 

veloped by the IFRB in compliance with the above mentioned and also assist the 

IFRB with any improvements which may prove necessary as a result of these tests.

VTT - TNTHRSHSSIONAL WORK (Agenda item 2.3)
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Document 9-E 
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Original : English 

French 
Spanish

PLENARY MEETING

Note by the Secretary-General 

PARTICIPATION REQUESTS SUBMITTED BY INTERNATIONAL ORGANIZATIONS

1. In agreement with the Administrative Council and in application of 
Nos 349 and 372 of the Convention, those international organizations which 
seemed likely to be interested in the work of the Conference were notified that 
the Conference was to be held.

2. Formal application for admission to the Conference has been received 
from :

International Amateur Radio Union (IARU)

3. Pursuant to No. 351 of the Convention, the Conference is requested to 
decide whether this organization is to be allowed to participate in an advisory 
capacity.

R.E. BUTLER 
Secretary-General

»

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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INTERNATIONAL TELECOMMUNICATION UNION

FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

LOSS OF THE RIGHT TO VOTE

Under the Nairobi Convention, 1982, a Member loses its right to vote :
a) For a non signatory Government, if it has not yet acceded to the
Convention or, for a signatory Government, if it has not deposited an instrument 
of ratification at the end of a period of two years from the date of entry into 
force of the Convention;
b) When it is in arrears in its payments to the Union for so long as the
amount of its arrears equals or exceeds the amount of the contribution due from 
it for the preceding two years (see No. 117 of the Convention).

At present, for one or other of the above reasons and until such time as 
the situation is rectified, the following Members do not have the right to vote :

Country
(in French alphabetical order)

R= has not rati­
fied (A= has not 
acceded to) 

the Convention

In arrears in 
the payment of 
contributions

ARGENTINE (Republic of) R _

BAHAMAS (Commonwealth of the) A -
BARBADOS R \

-
BOLIVIA (Republic of) X

BRAZIL (Federative Republic of) R -
COSTA RICA R -
DOMINICAN REPUBLIC A X

ECUADOR R -
GRENADA R X

GUATEMALA (Republic of) R X

GUYANA - X

HONDURAS (Republic of) - X

JAMAICA - X

NICARAGUA R X

PANAMA (Republic of) A -
SAINT VINCENT AND THE GRENADINES A X

VENEZUELA (Republic of) R —

R.E. BUTLER 
Secretary-General

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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Document 11-E 
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PLENARY MEETING

United Staites of America

ADDITIONAL PROPOSALS

PLANNING METHODS AND TRANSMITTING POWER

INTRODUCTION
The United States of America believes that the 1605-1705 kHz 

band can make an important contribution to quality aural 
broadcasting in Region 2. The accomplishment of this goal requires 
the development of a method for establishing a Regional plan which 
is both flexible and responsive to the needs of all 
administrations in the Region.

The United States is of the view that the planning method to 
be adopted should.embody the following principles:

fairUSA/11/81 Equitable Distribution - The planning method should provide a 
and equitable distribution of channels throughout the Region.

USA/11/82 Channel Re-use - The planning method should provide ample 
opportunity to re-use individual channels.

USA/ll/83 Preservation of Future Rights - The planning method should
recognize that administrations will construct and operate stations 
under different schedules. Therefore, the method must preserve the 
rights of administrations to use their allotments in the future at 
such times as they choose.

USA/11/84 The United States has concluded that allotment planning can 
best serve these objectives in meeting the needs of the Region. 
This method, based on mathematical principles, provides an 
efficient and an equitable distribution of channels. In addition, 
it avoids the need to identify specific requirements and to 
resolve the ensuing conflicts or "incompatibilities." Moreover, 
because it deals with allotments rather than specific assignments, 
it provides a mechanism to protect future rights without the need 
to identify them in advance.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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Part One: Allotment Planning for Region 2
1. Introduction

A key decision of the Conference will be to determine the 
form of the Plan. The choice is between allotment or assignment 
planning. Since this decision will influence all other decisions 
of the Conference, it is discussed first in these proposals.

Assignment and allotment planning differ in the extent to 
which facilities and locations must be specified. In an allotment 
plan, an area is specified within which stations on a designated 
frequency may be located. Protection is afforded over the entire 
area. The area is larger than the expected service area of a 
future station, so that considerable flexibility is built into the 
Plan. In assignment planning, a specific transmitter site is given 
for each station, and the station is protected accordingly.
2. Allotment or Assignment Planning—  two different paths to the 
same end.

Under either approach to planning, before an administration 
may bring into use a station, its location and other basic 
characteristics must be firmly established and communicated to the 
IFRB. The conformity of the final assignment with the allotments 
or assignments appearing in the Plan, as the case may be, would 
then be determined in accordance with the instructions of the 
Conference. If it is found not to be in conformity with the Plan, 
and if the agreement of affected administrations has not been 
obtained, then the proposed assignment will need to be modified 
before such operation of the station may begin. Thus, in a step by 
step fashion, a list of agreed assignments is created. Eventually 
this same stage is reached under either planning approach. Since 
the end result is the same', the efficiency of these two approaches 
should be compared before a decision is reached by the Conference. 
Consideration should be given to the administrative problems to be 
expected in plan development and implementation by administrations 
after the Conference. In this new broadcasting band, which method 
is administratively more efficient?
3. The Advantage of Simplicity

It is of the utmost importance that the form of the Plan and 
the approach to its development be as simple as possible. The 
adoption of a plan that offers expanded broadcasting services to 
many areas and promises to be easy to implement would encourage 
the early production and distribution of the new receivers
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required for this band. A simple plan would not be encumbered with 
unnecessary details which would require frequent modification 
after the Conference, as much of the information included in the 
Plan initially would be speculative at best.

Assignment planning is directed to the creation of an agreed 
list of assigments at the time of the Conference. It is assumed 
that the exact site and other detailed station characteristics are 
known at the Conference. To facilitate the adoption of the Plan, 
the Conference must assess the compatibility of the requirements 
of administrations. These assessments are only as good as the 
station information they are based upon. A complex process of 
incompatibility resolution must then be undertaken either at the 
Conference, or deferred in difficult situations as was the case at 
Rio de Janeiro in 1981. If the site or other station 
characteristics upon which all these efforts were based 
subsequently change, later rounds of negotiations may be needed 
before stations may be brought into use. Assignment planning 
therefore is efficient only if the great majority of the 
assignments in the Plan are known in advance and are unlikely to 
be changed.

The United States believes that the detailed specification of 
the sites of stations and their other characteristics in the Plan 
would ultimately result in much greater administrative complexity 
and thus be an unnecessary encumbrance to the initial efficient 
development of the new band. The likelihood of there being many 
cases where the characteristics of an assignment would have to be 
changed after the Conference raises doubt as to the utility of a 
planning method that calls for a major effort to resolve 
incompatibilities at the Conference.

Assignment planning is more appropriate in a band with 
existing stations or where the demand for service in this new band 
is better known. This was the case in the development of the MF 
broadcasting plan in 1981 at Rio de Janeiro. Such a detailed form 
of planning would significantly reduce the flexibility needed to 
encourage the development of new broadcasting services in a new 
band where the exact sites are not known today. With allotment 
planning, each administration can be assured an equitable share of 
the new broadcasting channels without unnecessarily complicating 
the work of the Conference and without compromising on the 
protection of their future broadcasting services.
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4. Allotment Planning—  the best way to stimulate the development 
of the new band.

The United States believes that it is preferable to divide 
the new broadcasting resource equitably among all the countries of 
the Region according to a simple method without specifying station 
locations and detailed characteristics. In order to develop an 
allotment plan, general characteristics (power and antenna) may be 
assumed, rather than specified on a case-by-case basis. These 
assumptions make possible interference calculations which are 
later used to determine the conformity of an administrations 
assignment with an allotment plan. This results in more 
flexibility in the choice of site, station power and antenna 
characteristics than would be the case in assignment planning.

Allotments should be distributed in such a manner as to 
permit considerable siting flexibility (in some cases country­
wide) while providing the agreed levels of protection, using 
simple non-directional antennas. After the Conference, stations 
could be located anywhere in a given administration's allotment 
area, subject to the need to provide the agreed level of 
protection to the allotments of other countries on the same or 
adjacent channels. Since protection would be given to allotment 
areas rather than assignment sites, the calculations required 
could be far simpler than in the case of the Rio Plan.

An allotment approach would provide a straightforward method 
for the implementation and protection of stations at specific 
sites when that information becomes known by administrations.

Part Two: Transmitting Antenna Characteristics and Station Power
1. Introduction

In assignment planning, the antenna characteristics and 
station power of each proposed assignment are established at the 
Conference. In allotment planning, the development of the Plan is 
based upon an assumed antenna and power that would generally apply 
to all allotments throughout the Region. According to either 
planning method, it is desirable to establish a maximum power that 
may be employed when stations are implemented after the 
Conference, subject to the protection requirements of the Plan. 
Since the United States is proposing the use of allotment 
planning, we provide in this part proposals for both assumed 
characteristics for the development of the Plan and the maximum 
power to be used in the implementation of the Plan.
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USA/11/85

USA/11/86

2. Planning Assumptions
To facilitate the development of the Allotment Plan, the 

United States proposes that a one kilowatt station power and a 1/4 
wavelength, non-directional transmitting antenna be assumed.
These assumptions will permit an efficient re-use of channels 
throughout the Region, and will result in a plan with allotment 
areas large enough to provide administrations with considerable 
siting flexibility.

The use of non-directional antennas in the development of the 
Plan will benefit all countries, whether or not they intend to use 
directional antennas in this band in the future. It would be 
significantly more difficult to develop an allotment plan on the 
basis of the assumed use of directional antennas because coverage 
problems cannot be forseen if the specific transmitter locations 
are not known at the time of the Conference. In allotment 
planning, directional antennas can be used at the time of 
implementation of an assignment as an option that can increase the 
flexibility of the Plan, either to solve coverage problems or to 
provide the agreed level of protection to other countries.
3. Maximum Power

When the Plan is implemented, in order to provide necessary 
coverage in certain situations, it is desirable to permit a 
greater transmitter power than that assumed in the development of 
the Plan. It is the responsibility of administrations to provide 
the agreed level of protection to the allotments of other 
countries. Powers greater than 1 kW might provide the required 
protection when station locations are a greater distance from the 
allotments of other administrations than the minimum separation of 
allotment areas appearing in the Plan, or when directional 
antennas are employed.

There is a need to specify a maximum value of station power, 
so as to insure that the aggregate interference levels do not 
become excessive. This recognizes that the cummulative effect of 
many high power stations, each providing the agreed level of 
protection may, in the aggregate be unacceptably high. The United 
States proposes that the maximum station power be 10 kW, to avoid 
unacceptably high aggregate interference levels and to minimize 
the possibility of inter-Regional interference.
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USA/11/87 Part Three: Intra-Regional Sharing Criteria
1. Introduction

The agenda of the Conference calls for the establishment of 
the technical criteria, as appropriate, for the sharing of the
band 1625-1705 kHz between the broadcasting service and other
services in Region 2 taking into account Nos. 419 and 481 of the 
Radio Regulations. 1/ This part of the United States proposals 
places the issue in context and questions the appropriateness of 
establishing sharing criteria.

No. 481 provides for primary allocations in Region 2 in the 
1605-1705 kHz band for the fixed, mobile and aeronautical 
radionavigation services until the date decided by this 
conference, after which time the band 1605-1625 kHz is allocated 
to the broadcasting service on an exclusive basis and the band 
1625-1705 kHz is allocated to the broadcasting service on a 
primary basis, to the fixed and mobile services on a permitted 
basis and to the radiolocation service on a secondary basis. It is 
worth noting that the allocation to the aeronautical 
radionavigation service is only referred to in No. 481, and will
cease after the date to be decided by the conference in accordance
with that Regulation.

No. 419 defines the relationship between primary and 
permitted services: they have equal rights, except that in the 
preparation of frequency plans the primary service shall have 
prior choice of frequencies.
2. The Role of Sharing Criteria in Planning

Sharing criteria are used in planning to ensure that the 
stations to be implemented in conformity with the Plan and the 
existing and future stations of the other primary services in the 
planned band will not cause harmful interference to the other's 
services. In a band containing several existing stations in 
primary service allocations, the choice of frequency by the 
planned service should normally be constrained by the presence of 
the other primary services in the band. Since in this case the 
band to be planned by this Conference will have no other primary 
services after the date decided by the Conference, the Conference 
needs to decide whether any other services in the band should be 
considered at the time the band is planned.
1/ After the date decided by the Conference in accordance with No. 
481, the portion from 1605-1625 kHz is allocated exclusively to 
broadcasting in Region 2.

V
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It is the view of the united States that the selection of 
frequencies by the Conference for the broadcasting service should 
not be constrained by the temporary primary allocation to the 
fixed, mobile and aeronautical radionavigation services and 
that those services should either be given a permitted status or 
the use of the recorded frequency assignments in those services 
should be discontinued prior to developing the Plan. In the event 
that it is decided to continue any of these services, the capacity 
of the new band for broadcasting will correspondingly be reduced 
in those parts of Region 2 with requirements for non-broadcasting 
services. The United States urges that, rather than so reduce the 
opportunities for broadcasting in the new band, administrations 
attempt to reassign their non-broadcasting services to other 
bands, and that the planning of the new band for use by the 
broadcasting service be accomplished without regard for other 
radio services. In those cases where administrations wish to do 
so, the possibility should be left open for two or more countries 
to develop (consistent with the Regional Plan) a sub-regional plan 
which could provide local protection for other services.
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FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

Note of the Secretary-General 

FINANCIAL RESPONSIBILITIES OF ADMINISTRATIVE CONFERENCES

The Plenipotentiary Conference, Nairobi, introduced new provisions 
into the International Telecommunication Convention with regard to the 
financial management of the Union’s activities, including specific responsi­
bilities of Administrative Conferences and of the Plenary Assemblies of 
the CCIs•

The Nairobi Convention came into force on 1 January 1984..

The attention of the Regional Administrative Planning Conference 
for the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 
is therefore drawn to the provisions of Article 80 of the Convention, and to 
the provisions of Resolution No. 4-8 of that Conference. The relevant provisions 
of the Convention and the complete text of the Resolution are reproduced 
in annexes as reference.

Attention is also invited to the relationship with the Administrative
Council.

R.E. BUTLER 
Se cre tary-General

Annexes : 2

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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ANNEX 1

ARTICLE 80

Financial Responsibilities of Administrative Conferences 
and Plenary Assemblies of the CCIs

I. Before adopting proposals with financial implications, administra­
tive conferences and the Plenary Assemblies of the International Consulta­
tive Committees shall take account of all the Union’s budgetary provisions 
with a view to ensuring that these proposals will not result in expenses 
beyond the credits which the Administrative Council is empowered to 
authorize.

hZ8 2. No decision of an administrative conference or of a Plenary 
Assembly of an International Consultative Committee shall be put into 
effect if it will result in a direct or indirect increase in the expenses beyond 
the credits that the Administrative Council is empowered to authorize.
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ANNEX 2

RESOLUTION No.
Impact oa live Budget of lk< Uaioa of CerUia Decision* 
of Administrative Conference* aod Pteoary AntmMla af 

the latcmatiooal Consultative Committee*

The Plenipotentiary Conference of the International Telecommunica­
tion Union (Nairobi. 1982).

noting

a/ the need for cITcctive financial management on the part of the 
Union and iu Mem ben. necessitating dose control over all demands upon 
the annual budgets;

b) that administrative conferences and Plenary Assemblies of the 
CCIs have taken dedsions or adopted resolutions or recommendations 
with financial implications including additional and unforeseen demands 
upon the annual budgets of the Union;

c) that the financial resource* of the Union need therefore to be 
taken into account by all administrative conferences and by all Plenary 
Assemblies of the CCts;

recognizing

that the decisions, resolutions or recommendations mentioned above 
may be crucial to the successful outcome of individual administrative 
conferences or Plenary Assemblies of the CCIs;

recognizing aizo

that the Administrative Council in reviewing and approving the 
annual budgets of the Union, is bound by the financial limitations of 
Additional Protocol I and may not of its own authority be able to satisfy 
all the demands made upon the budgets;

recognizing further

that the provisions of Articles 7. 69. 77 and 80 of the Convention 
reflect the importance of effective financial management:

resoirez

I. that before adopting resolutions or taking decisions which are 
likely to result in additional and unforeseen demands upon the budgets of 
the Union, future administrative conference* and Plenary Assemblies of the 
CCIt. having regard to the need for ooonomy. shall;

1.1 prepare and take into aooount estimates of the additional 
demands made on the budgets of the Union;

1.2 where two or more proposal* are involved, arrange them in 
an order of priority:

1.3 prepare and submit to the Administrative Council a statement 
of the estimated budgetary impact, together with a summary 
of the significance and benefit to the Union of financing the 
implementation of those decisions, and an indication of 
priorities where appropriate:

2. that (he A dm inistrative C o u n cil shall take all such statements, 
estimates and priorities into account when reviewing, approving and  
deciding on (he im plem entation o f  such resolutions and decisions w ith in  
the lim its  of the budget o f (he U n ion .
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PLENARY MEETING

Chile

PLANNING METHOD

1. Introduction

1.1 On the basis of the experience acquired with the implementation of the
Rio de Janeiro Plan, Chile considers that the planning method applied to the broad­
casting service in the band 1 605 - 1 705 kHz should be:

equitable: all countries in the Region enjoy equal rights as far as the use 
of the resource is concerned;

flexible: the planning is to guarantee a broadcasting service of good
technical quality, without constituting an obstacle to adapting
national plans to actual requirements in the future;

expeditious: minimum coordination procedures and fluidity in relations 
with the IFRB;

operative: simple calculation methods and procedures, suitable for processing 
in small computers or microcomputers.

1.2 After analyzing the procedures contained in the CCIR Report to RARC/BC-R2(1),
Chile has reached the conclusion that the above characteristics would to a large 
extent be met by an allotment plan.

1.3 Chile has also been interested in Canada's studies for implementing an allotment
planning method, based on an equitable distribution of certain channels for their
priority use by each of the countries involved. While recognizing that the modified
method recently prepared by Canada is reasonably satisfactory, Chile considers that it
would be possible to arrive at a more realistically based allotment plan by introducing
a few variations in its principles. This document suggests the parameters and 
procedures which in our view would improve the implementation of the Modified 
Allotment Planning method recently proposed by Canada at the PTC Il/CITEL in Fortaleza, 
Brazil.

2. Principles

2.1 The Modified Allotment Planning method (MAP) guarantees for each country a
particular number of priority channels, on the basis of an equal number of priority 
channels, being allotted to all immediately neighbouring countries.

2.2 For the purpose of implementation, the MAP method considers the following
parameters:

a) maximum daytime and night-time power:

1 kW, associated with a 1/4 wave omnidirectional antenna;

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
ther copies to the meeting since no others can be made available.
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b) E = 500 yV/m by day and E = 2500 yV/m by night;nom j j . nom j o *

c) the standard night-time distance for protecting priority channels
is 550 km;

d) the 0.5 mV/m daytime contour does not extend into another country
further than the 0.5 mV/m contour of a standard parameter station 
situated on the border.

3. Observations
Within the context set out in the introduction to this document, when tests 

were made of the above mentioned method and the results of using the parameters 
proposed by Canada were compared with results using parameters adopted by the RABC of 
Rio de Janeiro, 1981 (see Tables 1 and 2), the following observations emerged:

a) the proposed power does not consider the existence of noise zone 2,
established in the Final Acts of the Rio de Janeiro RARC. The same 
applies to daytime and night-time Enom;

b) if the skywave field strength calculation method is applied without 
considering the geomagnetic latitude correction factor (Modified FCC 
method), the standard distance of 550 km is not representative of 
values obtained taking that factor into consideration;

c) in the case of island countries or territories at high geomagnetic
latitudes, groundwave field strength (a = 5000 mS/m) is more significant 
than skywave for the calculation of the interfering wave;

d) the priority channel broadcasts of a country could be overprotected on 
the border, which implies that they would be protected within the 
territory of the neighbouring country, beyond the conditions laid down 
in that respect by the Rio de Janeiro 1981 Agreement.

4. Proposals
CHL/13/14.1 Bearing in mind the results contained in Tables 1 and 2, arrived at by

applying the procedures and parameters indicated in each case, Chile considers that the 
adoption of the following principles would facilitate the application of the MAP method 
proposed by Canada:

a) powers:
noise zone 1: 1 kW by day and night
noise zone 2: 5 kW by day and 1 kW by night
all these values are related to the use of a 1/4 wave 
omnidirectional antenna;

b) E : nom
daytime: 500 yV/m noise zone 1 and 1250 yV/m noise zone 2;
night-time: 4000 yV/m for both noise zones;
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c) the standard distances to guarantee priority channel protection by day 
and by night will be calculated for each individual case in the light 
of the real values of ground conductivity and the respective 
geomagnetic latitudes;

d) countries will try not to exceed the E values of their priorityJ nom v J
channels on their borders and, in any event, a country affected
by non-compliance of this rule shall apply the protection ratio to the
resultant field strength at the border, when implementing a national 
assignment in a priority channel of the other country (subject to the 
application of the terms set out in Annex 2, Chapter 4, section 4.10.4,
of the Final Acts of the RABC, Rio de Janeiro, 1981.

4.2 Lastly, it may be pointed out that the benefit of converting the Allotment
Plan into an assignment Plan is not appreciated. In this respect, the IFRB would need 
to issue a statement, setting out the advantages and disadvantages of the two 
alternatives in the light of the provisions of Article 12 of the Radio Regulations.
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CHL/13/3 TABLE 1

Groundwave E contour distances ----------- nom-----------------
for different conductivity values

Ground conductivity Noise zone 1 Noise zone 2 CAN method
(mS/m) day­

time
(km)

night­
time
(km)

day­
time
(km)

night­
time
(km)

night-time
(km)

Poor (2) 24 9 23 5.6 11

Fair (5) 36 14.5 35 9.1 1 7

Good (10) 53 21 52 15.1 26

Very good (30) 100 37 98 19.5 46

Sea (5000) 310 75 280 31 11 0

Conditions

a) Noise zone 1

Daytime : P = 1 kW; Enom 500 yV/m

Night-time: 

b) Noise zone

: P 

2

= 1 kW; Enom 4000 yV/m

- Daytime : P = 5 kW; Enom 1250 yV/m

Night-time:: P = 1 kW; Enom 10 000 yV/m

c) CAN method

Night-time:: 1 kW, E = 2500 -yV/m nom

The curves of graph 1, Annex I of the CCIR report to RARC/BC-R2

were used for the calculations.



CHL/13/4 TABLE 2

Distance of the interfering station in the same channel from
the E contour of the protected station -----nom--------------- -----------------

Groundwave interference Skywave interference
Con­
ducti­

daytime night-time GM
LAT

night-time

vity

(mS/m)

Noise zone 1 
distance 

(km) (a)

Noise zone 2 
distance 

(km) (a)

Noise zone 1 
distance 

(km) (a)

Noise zone 2 
distance 

(km) (a)

(0) Noise zone 1 
distance 

(km) (a)

Noise zone 2 
distance 

(km) (a)

CAN method 
distance 
(km) (b) (c)

2 •96 94 1 36 |
I

24 1 0 467 < 200 700

5 140 130 | 55 I 36 I 15 450 <20 0 680

10 175 170 | 80 | 
I

53 1 30 413 <200 o OO

30 285 275 1 145 1 
1

100 | 45 330 <200 490

5000 oc o o 770 | 440 | 
1

310 | 60 <200 <200 oooCM

Calculations

Co-channel protection ratio: 26 dB 
- The modified FCC method was used to calculate the skywave.

(a) Table 1 conditions were taken into'consideration.
(b) The values P = 1 kW and E.-■ = 2500 uV/m were used.nom(c) The modified CAN method considers only the standard distance of 550 km.

BC-R2(1)/13-E
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PLENARY MEETING

Chile

TECHNICAL BASES FOR PLANNING THE BROADCASTING SERVICE 
IN THE BAND 1 605 - 1 705 kHz

Introduction

Bearing in mind that the band to be planned is an extension of the 
band allocated to the MF broadcasting service, the use of which in the countries 
of Region 2 is governed by the Rio de Janeiro Agreement and by the 
characteristics and technical data set out in the annexes thereto, the 
Chilean Administration considers that those characteristics and technical data 
should in general serve as the basis for planning the band 1 605 - 1 705 kHz 
subject to the introduction of such corrections as are essential, particularly 
those relating to signal propagation.

Accordingly, the technical data for planning the band 1 605 - 1 705 kHz 
are proposed below, having regard to Annex 2 to the MF Broadcasting Agreement 
for Region 2, Rio de Janeiro, 1981.

CHAPTER 1 

Definitions and symbols

CHL/14/5 1. Terms and definitions that are used in this text but are not
specifically defined in this Chapter shall have the meaning assigned to them 
in the Radio Regulations, the Final Acts of the Regional Administrative MF 
Broadcasting Conference (Region 2), Rio de Janeiro, 1981 and the CCIR Volumes, 
in the order of precedence indicated (see Appendix X).

Reasons:

The terms and symbols used in this text are mostly the same as those 
defined in the Final Acts of RABC-Rio de Janeiro, 1981. Many others appear in 
the CCIR Volumes. The content of Chapter 1 can therefore be considerably 
reduced and the reader will be helped by the glossary which it is proposed to 
give as an appendix.

i 2. Definitions♦ ■ ,    - , ■■  _
2.1 RABC-Rio de Janeiro, 1981

Regional• Administrative MF Broadcasting Conference (Region 2),
Rio de Janeiro, 1981.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.



- 2 -
BC-R2(1)/14-E

CHL/14/6

CHL/14/7

First session of the Regional Administrative Radio Conference to 
establish a plan for the Broadcasting Service in the band 1 605 - 1 705 kHz 
in Region 2.

2.2 RARC/BC-R2(1):

CHAPTER 2 

Groundwave propagation

2.1 Ground conductivity

2.1.1 The Atlas of Ground Conductivity forms Appendix 1 to Annex 2 to the
Final Acts of RABC-Rio de Janeiro, 1981 and the modifications submitted in 
accordance with the provisions of section 2.1.3 of Chapter 2 of that Annex.

2.2 Field strength curves for groundwave propagation

2.2.1 The curves in Graph 1, Annex I of the CCIR report to RARC/BC-R2(1),
shall be used for calculating the groundwave field strength in the band
1 605 - 1 705 kHz.

2.3 Calculation of groundwave field strength

2.3.1 In cases of homogeneous or non-homogeneous ground conductivity, the
groundwave shall be calculated in accordance with the provisions of 
sections 2.3.1 and 2.3.2, Chapter 2, Annex 2 to the Final Acts of 
RABC-Rio de Janeiro, 1981.

CHAPTER 3 

Skywave propagation

3.1 The calculation of skywave field strength shall be conducted using
the method laid down in Chapter 3, Annex 2 to the Final Acts of 
RABC-Rio de Janeiro, 1981 and the correction factor for geomagnetic latitude 
shall be introduced by the following expression:

Fc = (95 - 20 log d) - (2 + 4.95 tan2 0) (d/1000)1/2 dB (yV/m) (1)

where:

Fc = field strength for a characteristic field strength of 100 mV/m 
at 1 km.

0 = near geomagnetic latitude of the path considered 

d = shorter great circle path distance.
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CHL/14/8

CHL/14/9

CHL/14/10

CHL/14/11

If 0 is greater than or equal to 60°, equation (1) is calculated for 
0 = 60°. If d is equal to or less than 200 km, the equation is calculated for 
d = 200 km. The real value of d must in all cases be used for determining the 
angle of elevation.

3.2 The Fc value obtained by applying formula (1) in the preceding section
is introduced in equation (2), section 3.2, Chapter 3, Annex 2 to the 
Final Acts of RABC-Rio de Janeiro, 1981. The F value thus obtained represents 
the skywave field strength for 50% of the time.

CHAPTER 4 

Broadcasting standards

4.1 Channel spacing

In the band 1 605 - 1 705 kHz there shall be a channel spacing of 
10 kHz and carrier frequencies which are multiples of 10 kHz, beginning at 
1 610 kHz.

4.2 Class of emission

The stations operating in the band 1 605 - 1 705 kHz shall have double 
sideband amplitude modulation with full carrier A3E.

Classes of emission other than A3E may also be used on condition that 
the energy level outside the necessary bandwidth does not exceed that normally 
expected in A3E emission and that the emission is receivable by conventional 
receivers employing envelope detectors without increasing appreciably the 
level of distortion (for instance, to accommodate stereophonic systems).

4.3 Bandwidth of emission

The Plan shall be based on a necessary bandwidth of 10 kHz, for which 
a 5 kHz audio bandwidth can be obtained. The occupied bandwidth may in no 
case exceed 20 kHz.

Station power

4.4.1 During night-time, the maximum station power shall be 1 kW.

4.4.2 During daytime, the maximum station power shall be:

1 kW in noise zone 1 

- 5 kW in noise zone 2.

4.4.3 The above is subject to the proviso that the protection criteria 
given in section 4.9 and the procedures adopted in the planning method to be 
applied in the band 1 605 - 1 705 kHz are met.



CHL/14/12

CHL/14/13

CHL/14/14

CHL/14/15

CHL/14/16

4.5 Procedure governing skywave interference .calculations

The field strength of the interfering skywaye signal, shall be 
calculated as laid down in Chapter 3 of this document, on the basis of 50% of 
the time.

4.6 < Nominal usable field strength . * . .

4.6.1 Noise zone 1 .

Groundwave:
Daytime: 500 yV/m 
Night-time: 4000 yV/m

4.6.2 Noise zone 2

Groundwave:
Daytime: 1250 yV/m
Night-time: (10000) yV/m (Chile proposes 4000 yV/m if the 
Allotment Planning method is adopted)

4.7 Evaluation of multiple interference contributions

If during the preparation of the Plan or as a result of modifications 
thereto it is required to evaluate the overall usable field strength due to 
two or more individual interference contributions, the root sum square method 
shall be used together with the 50% exclusion principle, both as described in 
section 4.7, Chapter 4, Annex 2 to the Final Acts of RABC-Rio de Janeiro, 1981

4.8 Noise zones

The noise zones considered for the Plan shall be those defined in 
section 4.8, Chapter 4, Annex 2 to the Final Acts of RABC-Rio de Janeiro, 1981

4.9 Protection ratios

4.9.1 The Plan shall be based on the same protection ratios as are
established in the Final Acts of RABC-Rio de Janeiro, 1981, i.e.:

- 26 dB in the co-channel
0 dB in the first adjacent channel

- -29.5 dB in the second adjacent, channel
- 8 dB in the co-channel between stations belonging to a

synchronized network.

4.10 Application of protection criteria

- 4 -
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(The application of protection criteria will depend on the planning 
method adopted.)
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CHL/14/17

CHAPTER 5

Radiation characteristics of transmitting antennas

The provisions of Chapter 5, Annex 2, to the Final Acts of 
RABC-Rio de Janeiro, 1981 and of Appendices 3 and 4 of that annex shall be 
taken into account for calculating the groundwave and skywave field strengths
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INVITATIONS

1. Members of the Union

On 10 May 1985, invitations to send delegations to the Conference were 
sent to the Members belonging to Region 2. That same day, the other Members were 
informed that the- Conference was to be held.

The Annex to this document lists the replies received to date.

2. United Nations, specialized agencies

On 9 September 1985, invitations to send observers to the Conference 
were sent to the United Nations and to the following specialized agencies :

United Nations Educational, Scientific and Cultural Organization
(UNESCO) '

International Civil Aviation Organization (ICAO)'U
»!* \International Maritime Organization (IMO) '

World Meteorological Organization (WMO)

3. Regional telecommunication organizations (Article 32 of the Convention)

On 9 September 1985, an invitation to send observers to the 'Conference
was sent to the Inter-American Telecommunications Conference (CITEL).

R.E. BUTLER 
Secretary-General

Annex : 1

*) Has accepted the invitation.

Has replied that it would not be able to send an observer.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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ANNEX

COUNTRIES WHICH HAVE ANNOUNCED THEIR PARTICIPATION IN THE CONFERENCE

(in French alphabetical order)

(Position on 11 April 1986)

Argentine (Republic)

Barbados

Brazil (Federative Republic of)

Canada

Chile

Colombia (.Republic of)

Costa Rica 

Cuba

El Salvador (Republic of) 

united States of America 

France

Guatemala (Republic of)

Honduras (Republic of)

Jamaica

Mexico

Paraguay (Republic of)

Peru

united Kingdom of Great Britain and 
Northern Ireland

Suriname (Republic of)

Trinidad and Tobago

Uruguay (Eastern Republic of)

Venezuela (Republic of)

- 2 -
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FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

Republic of Paraguay

PROPOSALS FOR THE WORK OF THE CONFERENCE

Introduction
Paraguay considers that the future use of the band 

1 605 - 1 705 kHz by the broadcasting service will, provided that the 
planning method makes for efficient use of the band, be extremely 
useful to the great majority of the countries of the Region which, 
like Paraguay, are experiencing saturation of the band 
525 - 1 605 kHz.

Paraguay takes the view that allowance should be made for the 
services other than broadcasting that are operating in the band 
1 605 - 1 705 kHz, despite the virtually general view that this band 
will in the near future be allocated to the broadcasting service on an 
exclusive basis.

Paraguay considers that the correct design and manufacture of 
broadcasting stations in the band 1 605 - 1 705 kHz will make for 
high-quality sound-programme broadcasting given the increased 
possibility of using efficient antenna systems.
Agenda item 2.1.1 - Definitions and symbols
1. The Agreement should consider the following definitions and
symbols in addition to those laid down in the Radio Regulations:

PRG/16/1 1. Broadcasting channel in AM
A part of the frequency spectrum equal to the necessary 

bandwidth of AM sound-broadcasting stations and characterized by the 
nominal value of the carrier frequency located at its centre.

PRG/16/2 2 Objectionable interference
Interference caused by a signal exceeding the maximum 

permissible field strength within the protected contour, in accordance 
with values determined in line with the provisions of the annex.

PRG/16/3 3. Protected contour
Continuous line that delimits the area of service which is 

protected from objectionable interference.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.



-  2 -

BC/R2(1)/16-E

PRG/16/4

PRG/16/5

PRG/16/6

PRG/16/7

PRG/16/8

PRG/16/9

PRG/16/10

4. Service zone or service area (1)
Area delimited by the contour within which the calculated 

level of the ground-wave field strength is protected from 
objectionable interference in accordance with the decisions of the 
Conference.
(1) If "service area" is adopted, item 3 should read "area" instead 
of "zona" (referes to Spanish text).
5. Nominal usable field strength (Enom)

Agreed minimum value of the field strength required to 
provide satisfactory reception under specified conditions in the 
presence of atmospheric noise, man-made noise and interference from 
other emissions. The value of nominal usable field strength has been 
employed as the reference for planning.
6. Usable field strength (Eu)

Minimum value of the field strength required to provide 
satisfactory reception under specified conditions in the presence of 
atmospheric noise, man-made noise and interference in a real 
situation.
7. Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency 
signal-to-interference ratio corresponding to a subjectively defined 
reception quality. This ratio may have different values according to 
the type of service desired.
8. Radio-frequency (RF) protection ratio

The desired ratio-frequency signal-to-interference ratio 
which, in well-defined conditions, makes it possible to obtain the 
audio-frequency portection ratio at the output of a receiver. These 
specified conditions include various parameters such as the frequency 
separation between the desired carrier and the interfering carrier, 
the emission charcteristics (type and percentage modulation etc.), 
levels of input and output of the receiver and its characteristics 
(selectivity, sensitivity to intermodulation, etc.).
9. Daytime operation

Operation between the times of local sunrise and local
sunset.
10. Night-time operation

Operation between the times of local sunset and local
sunrise.
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PRG/16/12

PRG/16/11

PRG/16/13

PRG/16/14

PRG/16/15

PRG/16/16

11. Station power
Unmodulated carrier power supplied to the antenna.

12. Ground-wave
Electromagnetic wave which is propagated along the surface of 

the Earth or near it and which has not been reflected by the 
ionosphere.
13. Sky wave

Electromagnetic wave which has been reflected by the 
ionosphere.

14. Sky-wave field strength, 50% of the time
The sky-wave field strength during the reference hour which 

is exceeded for 50% of the nights of the year. The reference hour is 
the period of one hour beginning one and a half hours after sunset and 
ending two and a half hours after sunset at the midpoint of the short 
great-circle path.
15. Characteristic field strength (Ec)

The field strength, at a reference distance of 1 km in a 
horizontal direction, of the ground-wave signal propagated along 
perfectly conducting ground for 1 kW station power, taking into 
account losses in a real antenna.
2. Symbols

Hz: hertz
kHz: kilohertz
W : watt
kW: kilowatt
mV/m: millivolt/metre
yV/m: microvolt/metre
dB: decibel
dB(VV/m) decibels with respect to 1 yV/m 
dB(kW): decibels with respect to 1 kW
mS/m: millisiemens/metre

3. Agenda item 2.1.1 - Propagation data
Ground-wave propagation
3.1 Ground conductivity

It is proposed that, for ground-wave propagation 
calculations, the CCIR Atlas of Ground Conductivity for the band 
1 605 - 1 705 kHz should be based on the information communicated to 
the IFRB following a decision of the first session of the Regional 
Administrative MF Broadcastiang Conference (Region 2) (Buenos Aires, 
1980), the modifications introduced during the second session 
(Rio de Janeiro, 1981) and the modifications submitted in accordance 
with § 2.1.3, Chapter 2, of the Rio de Janeiro Final Acts.
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It is proposed that for planning purposes a single set of 
curves should be used for determining ground-wave propagation in the 
frequency range 1 605 -1 705 kHz. The set must be calculated for the 
mean frequency of 1 655 kHz.

PRG/16/18 3.3 Non-homogeneous conductivity .
It is proposed that the equivalent distance (Kirke) method 

should be used for cases of propagation along paths of non-homogeneous 
conductivity; it is sufficiently acceptable owing to its simplicity 
for both manual and computer calculations and produced satisfactory 
results at the Rio de Janeiro Conference, 1981.

PRG/16/19 3.4 Sky-wave propagation

It is proposed that the modified FCC method described in 
Annex V of the CCIR Technical Bases prepared for this Conference 
(pages 82/83) should be adopted for calculating sky-wave propagation. 
It would be advantageous for the Conference to use this method owing 
to its precision for both short and long paths.

PRG/16/20 4. Agenda item 2.1.3 - Modulation standards
It is proposed that the modulation standards to be applied to 

the band 1 605 - 1 705 kHz should be the same as those at present 
governing the broadcasting band 535 - 1 605 kHz; this will facilitate 
the manufacture of receivers for use in the new band.

PRG/16/21 5. Agenda item 2.1.5 - Protection ratios
5.1 It is proposed that the co-channel, first adjacent and second
adjacent channel protection ratios for stations in the new band should
be 26 dB, 0 dB and -29.5 dB, respectively. These values have been 
producing acceptable results in the Region.

PRG/16/22 5.2 Nominal usable field strength
It is proposed that the following values should be adopted 

for the nominal usable field strength.

PRG/16/17 3.2 Field strength curves for ground-wave propagation

Period Noise zone 1 Noise zone 2

Daytime 500 |iV/m 1250 y.V/m

Night-time 2500 yV/m 6500 yV/m

The above are ground-wave values.
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Any planning method must ensure the most efficient use of the 
605 - 1 705 kHz.

6.2 It must guarantee sufficient flexibility as to permit the 
entry into operation of any stations required by administrations in 
the course of time.
6.3 The planning method must not require an immediate change in
the services other than the broadcasting services at present in use in 
certain ranges of the band. It must enable each administration to 
effect the transfer of those services to other suitable bands as it is 
able to do so.

6.4 ■ The method must guarantee equitable use of the spectrum to be
used in planning.

The content of sections 6.1 - 6.4 constitutes planning 
principles.
7. Agenda item 2.1.7 - Planning criteria

It is proposed that the following criteria be adopted:
7.1 Only the ground-wave service area shall be protected from
interference.
7.2 No station shall be entitled to require protection beyond the
frontiers of its country.
7.3 The variation applied for the field strength for 50% of
nights shall be used for calculating the field strength of the 
interfering sky-wave signal.
7.4 The maximum night-time station power shall be 1 kW.
7.5 The maximum daytime station power shall be 5 kW in noise
zone 1 and 10 kW in noise zone 2.
8. Agenda item 2.1.7 - Planning method

The allotment planning method must be adopted.
Reasons:

Allotment planning will help to achieve the greatest possible 
degree of flexibility for the proper demand and protection of the 
future areas to be served.

Agenda item 2.1.7 - Planning methods and principles

6.1
band 1

6 .

Frequency reuse may be feasible in practice if the size of 
service areas is controlled by allotment planning.
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Paraguay

ANTENNA SYSTEM FOR THE BROADCASTING SERVICE 
IN THE BAND 1 605 - 1 705 kHz

Introduction
In Region 2, the band 1 605 - 1 705 kHz is shared by the broadcasting, fixed 

and mobile services, the radiolocation service on a secondary basis and the aeronautical 
radionavigation service on a permitted basis. During the night the sky-wave levels are 
considerably higher in this frequency band than in lower frequencies such as 700 kHz. 
Furthermore, this portion of the frequency spectrum can only accommodate 10 channels, 
and it is dificult to use the same frequency for more than one purpose in small 
countries. For all these reasons, the antenna system must be regarded as a key factor 
for the success of any new broadcasting station in the band 1 605 - 1 705 kHz and hence 
of the future plan itself.

Plans for new broadcasting stations in this band should be based on the 
principle that even the most carefully selected equipment (transmitter, radio link, 
sound processors, studio consoles, etc.) will be only as good as the antenna system 
installed.

Countries like the United States, Canada or Mexico, which operate thousands 
of MF broadcasting stations, including hundreds on reused frequencies, can employ 
arrays of directional antennas with patterns designed for each particular case.
However, generally for economic rather than technical reasons, many countries in the 
region do not use directional systems.

It is to be hoped that the lower radiating masts for frequencies in the new 
band and the shorter optimum lengths for ground plane radial wires will help to reduce 
costs and encourage the installation of directional arrays ensuring a high standard 
of performance both for individual stations and for the plan as a whole.

While it is agreed that all the problems connected with the vertical radiator, 
either series- or parallel-fed, or built up into directional arrays for MF frequencies, 
have been resolved, it would still be useful if the experts would continue their quest 
for new techniques aimed at reducing costs while maintaining or improving efficiency, 
thereby helping to plan antenna systems for the new band.
FACTORS CLOSELY RELATED TO THE ANTENNA SYSTEM ON WHICH THE EFFICIENCY OF THE 
PLAN WILL DEPEND

Propagation
Interference
Coverage
Signal reception.

INTERNATIONAL TELECOMMUNICATION UNIONBC-R2U) RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring-
their copies to the meeting since no others can be made available.
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Propagation may be effected in a form ideal for the band, that is, close to 
the ground, known as ground-wave propagation, or in the non-ideal form of space or 
sky-wave propagation. When two propagation modes are combined, with wave trains 
containing the same information, we have what is known as multipath propagation.

Small countries will have to try to ensure that their broadcasts basically 
use ground-wave propagation, in order to avoid causing interference to the broadcasts 
of other countries. In some cases, antenna arrays with precise directional radiation 
patterns will be required in order to limit coverage to the target service area and 
leave open the possibility of frequency reuse. The adoption of precise directional 
patterns should not depend on arrays entailing complicated and costly adjustments; 
the use of two radiating masts almost always makes it possible to produce the wanted 
pattern, depending: a) on the physical separation between the masts versus wavelength;
b) on the mast height in relation to the same parameter; c) on the suitable choice of 
a power level; d) on the feeder system, etc.

For big countries such as the United States of America, Canada, Brazil, 
Argentina and Mexico, frequency reuse will of course be much easier, whether directional 
systems are employed or not. However, non-directional systems should also be designed 
to ensure that propagation is effected largely in ground-wave mode by means of antennas 
with small vertical angles and transmitter powers not exceeding the level needed for 
the antenna to produce the field strength calculated for coverage of the service 
area. Directional configurations will be essential in border localities if a town in 
the adjacent country uses the same frequency and there is a risk that the proximity 
of the stations might result in mutual interference. Naturally, the station in the 
adjacent country would have to have an appropriate directional configuration. The use 
of low power levels to avoid mutual interference would not be the answer, since the 
service areas tend to grow and, if the power is kept within limits, the quality of 
service will eventually decline considerably owing inter alia to noise, which will 
increase as the town grows, and to some extent to absorption by buildings.

Since finding plots large enough to accommodate transmitting plant within 
towns or nearby villages to be served is no easy matter in most of the countries 
of Region 2 nowadays, a useful alternative would be to install the plant at a suitable 
site some 15-25 km from the town or village to be served and adopt a configuration 
that can be implemented with two masts so as to produce a radiation spectrum tailored 
to the individual case and providing the necessary coverage. It is well known that the 
two-mast solution almost invariably yields satisfactory results. If precisely defined 
lobes and very sharp nulls are not essential, the choice of a one-active-one-passive 
(parasitic element) mast arrangement on grounds of simplicity and economy would 
dispense with the relatively complicated system of feeders, phasors and couplers needed 
with two active masts. A two-active-mast formation would be required if radiation in the 
opposite direction had to be severely reduced and a cardioid pattern generated for 
covering the town and villages in question.
Interference ,

The interference caused by the signal from one broadcasting station to another 
operating on the same or an adjacent frequency is in most cases due to a transmitter 
power higher than is necessary or to multipath propagation; another reason might be 
that the stations are too close together and that the maximum permissible field strength 
within the protected contour of the affected station is consequently higher than need be. 
With the exception of sky-wave interference, of course, the other possible reasons 
indicated will be easy to check when preparing the plan.

Propagation
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Many broadcasting stations operating in the band 1 605 - 1 705 kHz may find 
that they have to use an isolated radiator reduced to one-quarter wavelength, either 
for reasons of economy, since the mean physical length of such a radiator would be about 
43 m, because only small sites are available within the town or village, or because 
an isolated 1/4 A radiator performs satisfactorily and is easy to adjust. Economy and 
space may argue in favour of a top-loaded 1/4 A radiator, thereby reducing the physical 
length of the mast by some 7-8% of the wavelength in relation to an unloaded radiator.
In the band 525 - 1 605 kHz, this type of antenna system using 1/4 A in confined spaces , 
between buildings is not uncommon in some countries of the region. The trouble is- that 
most such antennas have poor ground planes owing to the short radial conductors, which
are almost always less than 1/6 A and consist of from 40 to 70 wires at most.

Poor ground characteristics should not be repeated in future new stations in 
the band 1 605 - 1 705 kHz, for the following reasons:

a) an isolated radiator with an electrical length of 1/4 A and having a poor
ground plane will give a radiation resistance appreciably lower than the 
theoretical normal, possibly between 10 and 20 ohms;

b) a top-loaded mast would increase the radiation resistance by 15-20 ohms, 
but this would still be below the theoretical normal;

c) a poor ground plane becomes a decisive factor in the antenna system's 
circuit performance, since radiation increases in the vertical plane and 
decreases in the horizontal plane;

d) if the transmission line impedance exceeds 200 ohms, as is often the case 
in unbalanced 5- or 6-wire lines, the high reactances in the impedance 
adapter will impair the audio-frequency response owing to the resultant 
higher selectivity.

Lastly, a poor ground plane may help to cause interference owing to the 
abnormal gain in relatively high degrees of radiation in the vertical plane and fading 
within its own service area.

Audio-frequency impairment would cause the noise signals to produce excessive 
interference to the reception of information from such an antenna system.
Coverage

The main purpose of broadcasting stations is to offer the greatest possible, 
coverage so as to serve the maximum number of inhabitants within the service area. The 
use of a directional antenna system offers an effective means of providing and 
increasing coverage while causing little or no interference. If directional systems 
are used under a plan, all the stations which adopt them will benefit from reduced 
interference and increased coverage, since coverage is impaired not only though lack 
of power but also interference. Stepping up the transmitter power is not an ideal 
solution, since any increase in individual coverage may affect that of other 
transmitters due to interference. On the other hand, if two or more stations operating 
on the same frequency but with differing coverage arrangements were to adopt a 
directional system satisfactory to each, the solution would be really beneficial to all.

Another point to be borne in mind is that stations now exceeding their 
coverage with omnidirectional antenna systems and higher power levels than necessary, 
without causing interference to other stations, are in fact limiting the potential 
for future new stations.
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Signal reception .

MF broadcasting signals reaching a receiver antenna are often disturbed 
by other signals known as noise signals. These may be due to natural (background) 
or artificial (man-made) noise: the most powerful natural noise is produced by 
electrical storms, while man-made noise originates from a large number of sources 
such as HT lines, electric motors, fluorescent lighting systems, etc. Other 
unwanted broadcasting signals do of course constitute sometimes more persistent 
and more powerful sources of interference. The level of interference can in all 
cases be overcome only if the wanted signal is substantially more powerful than the 
interfering signals. This means that satisfactory reception quality depends 
essentially on the wanted broadcasting signal reaching the area in which the receiver 
is located with a field strength higher than that of the interfering signals.

Groundwave propagation of MF broadcasting signals is known to depend to a 
great extent on the ground conductivity over the entire path, the power fed to the 
antenna and particularly on the antenna to which the radio-frequency signal is applied.

Other equally important factors include the distance between the transmitting 
antenna and the receiver, natural and man-made obstacles along the propagation path 
and the curvature of the Earth. There is no doubt that the substantially higher level 
needed for usefully exceeding that of any interference should be achieved only through 
the use of a proper antenna system, whether directional or omnidirectional. Given 
the relative shortness of radiating masts for frequencies in the band 1 605 - 1 705 kHz, 
which incidentally offers a cost advantage, it might be both useful and feasible to 
employ larger mast cross-sections so as to improve the audio-frequency bandwidth.
In the same way, it would be beneficial when designing antennas for, say, an omni­
directional system, to try to ensure that the radiation resistance and transmission 
line impedance values are as close as possible so that the impedance adapter reactances 
do not behave as selective audio-frequency circuits; this would help to achieve the 
desired reception quality.
Conclusions

Antenna systems for the band 1 605 - 1 705 kHz should be designed in such a 
way as to control sky-wave propagation with a view to reducing its intensity to the 
lowest possible levels; this would yield an ideal plan without interference from radio­
frequency fields by either direct wave or sky-wave.

System gain may be of some secondary importance, since the main objective 
of the designer should be to secure the most suitable angular patterns of vertical 
and horizontal radiation with a view to minimizing multipath propagation, which causes 
both interference and distortion.

Finally, designers of broadcasting antennas for the band 1 605 - 1 705 kHz 
should concentrate on achieving the pattern best suited to the individual station 
and which least affects other users, either within or outside the country.

The sky-wave should not be used for service.
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PLENARY MEETING

Note by the Secretary-General

PROVISIONAL RULES FOR THE ATTENDANCE OF REGIONAL 
ADMINISTRATIVE CONFERENCES BY MEMBERS NOT 

BELONGING TO THE REGION CONCERNED

With the agreement of the majority of the Members of the Union, and 
pending the action which may be taken by the next Plenipotentiary Conference, the 
following Provisional Rules entered into force on 1 January 1986 :

a) Any Member of the Union not belonging to the Region concerned 
and not participating as an observer (as defined in No. 2010
of the Nairobi Convention) may attend a Regional Administrative 
Conference (see No. 50 of the said Convention) if it so wishes 
and for the sake of its own information.

b) Such a Member (see paragraph a) above) shall not have the right 
either to vote or to speak.

c) Such a Member (see paragraph a) above) shall be seated in a
separate area of the conference room without microphone.

d) Such a Member (see paragraph a) above) shall not be liable for
contributing, in accordance with No. 115 of the Nairobi Convention, 
to the expenses incurred by the regional administrative conference 
in question, but shall pay, per set of documents ordered, a 
documentation fee to be fixed in accordance with the Council's 
instructions ; the amount of such fee being reviewed periodically 
by the Council.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.



- 2 -
BC-R2(1)/18(Rev.1)-E

Since instructions have not yet been issued regarding the method to be 
used for calculating the price of a set of documents, it is suggested that 
the Budget Control Committee of this Conference should take a decision on the 
matter.

It is therefore proposed that the price of a set of documents for 
this Conference should be set at 300 Swiss francs, as follows :

336.000 

20,000 
20,000

376.000 

37,600

413,600

1,384 sets 

300 Sw.frs.

R.E. BUTLER 
Secretary-General

* See Document 5 of the present Conference:
Total volume of documents
as per p.5: 400,000 + 600,000 1,000,000 pages
Number of pages per set:

pages translated into two languages
as per p.5: 420 + 1,025 1,445 pages

hence pages translated into one language
1,445 : 2 122k pages

Number of sets: 1,384 sets
1,000,000 pages: 122k pages

- Salaries and related expenses of the 
translation, typing and reproduction 
services staff, as per budget

- Document production

- Report to the second session

- 10 % for other services

- Number of sets, as per budget* 
( 4 2 0 pages + 1025 pages to be
translated .: 2)

- Price per set
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PLENARY MEETING

Note by the Secretary-General

PROVISIONAL RULES FOR ATTENDING REGIONAL 
ADMINISTRATIVE CONFERENCES BI MEMBERS 
NOT BELONGING TO THE REGION CONCERNED

With the agreement of the majority of the Members of the Union, and 
pending the action which may be taken by the next Plenipotentiary Conference, the 
following Provisional Rules entered into force on 1 January 1986 :

"a) Any Member of the Union not belonging to the Region concerned 
and not participating as an observer (as defined in No. 2010 
of the Nairobi Convention) may attend a Regional Administrative 
Conference (see No. 50 of the said Convention) if it so wishes 
and for the sake of its own information.

b) Such a Member (see paragraph a) above) shall not have the right 
either to vote or to speak.

c) Such a Member (see paragraph a) above) shall .be seated in a 
separate area of the conference room without microphone.

d) Such a Member (see paragraph a) above) shall not be liable for 
contributing, in accordance with No. 115 of the Nairobi Convention, 
to the expenses incurred by the regional administrative conference 
in question, but shall pay, per set of documents ordered, a 
documentation fee to be fixed in accordance with the Council's 
instructions ; the amount of such fee being reviewed periodically 
by the Council.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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Since instructions have not yet been issued regarding the method to be .
used for calculating the price of a set of documents, it is suggested that 
the Budget Control Committee of this Conference should take a decision on the 
matter.

It is therefore proposed that the price of a set of documents for 
this Conference should be set at 520 Swiss francs, as follows :

- Salaries and related expenses of the 
translation, typing and reproduction 
services staff, as per budget 336,000

- Document production 20,000
- Report to the second session 20,000

- 10 % for other services
376,000
37,600
413,600

- Number of sets, as per budget 
(420 pages + 1025 pages to be 
translated : 2) 722.50

- Price per set 572.—

R.E. BUTLER 
Se cretary-General
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NOTE BY THE SECRETARY-GENERAL

At the request of the Chairman of the Inter-American Telecommunications 
Conference (CITEL), I transmit hereby the text of a Resolution adopted in the fourth 
meeting of the Permanent Technical Committee II held in Fortaleza (Brazil) from 
24 to 28 February 1986. This text is submitted to the Conference for information.

R.E. BUTLER 
Secretary-General

Annex: 1

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies ro the meeting since r«o other* can be made available.
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ANNEX

PTC.il/RES.17 (IV-85)

GUIDELINES FOR THE PLANNING OF MF BROADCASTING

THE FOURTH MEETING OF PTC.IT: RADIOBROADCASTING 
CONSIDERING:

a) The need to plan the broadcasting service in the band 1605-1705 kHz, 
according to Reccsnmendation N9 504 of WAFC-79 and Resolution N9 913 
of the Administrative Council;

b) Hie characteristics of the propagation of the groundwave as well as 
the skywave in the band 1605-1705 kHz;

c) That the spectrum available for planning provides for only ten bread- 
casting channels;

d) That the treatment of the broadcasting requirements of all countries 
should be equitable;

■ e) That different countries may need different time spans:
- to transfer services currently using the band 1605-1705 kHz 
to other bands, or

- to implement the band for the broadcasting service,'
RECOMMENDS:

That the Conference adopt, among others, the following guidelines:
a) Only the primary service, area (groundwave) should be protected from 

interference;
b) In calculating the field strength of the interfering skywave signal, 

the curve relating to 50% of the time should be applied;

NOTE: Published as document PTC. 11/105-86 rev.l during the Meeting



- 3 -
BC-R2(1)/19-E

c) The Plan should be based on a transmitter power of 1 kW and a 
non-directional antenna. Higher transmitter power and/or different 
antenna could be used by a country at the time of bringing into 
operation a station or.subsequent modifications, provided that the 
field strength, within the neighbouring country does not exceed, at a 
given distance, the highest field strength of a station in the origin­
ating country established in accordance with, the Plan with a transmit­
ted power of 1 kW and a 90° non-directional antenna.

d) The possibility should be left open for the case where a group of 
countries decide to develop at the Conference part of the Plan, 
oonsistent with the Regional Plan, subregionally based on a transmit­
ter power less than 1 kW (e.g* 0.25 or 0.5 kW) .

el The planning should be flexible enough, to preserve the future rights 
of administrations in order to permit any country:

- to implement its broadcasting stations at a convenient date, and
- to maintain the operation of other services in certain channels 
of the band 1605-1705 kHz provided it does not have an adverse 
effect on the Plan.



INTERNATIONAL TELECOMMUNICATION UNIONBC-R2(1) RARC TO ESTABLISH A PLAN FOR Document 20-E
THE BROADCASTING SERVICE IN THEin c  DnUHUUnO I I 111 u  OEnVlUC IIX I n  L -i / i _ „ .  1 i n n r

BAND 160 5 -1 7 0 5  kHz IN REGION 2 1 1986 ^Original: Spanish
FIRST SESSION GENEVA. APRIL/MAY 1986

COMMITTEE 5
*

Cuba

PLANNING

1. Planning principles

The Regional Administrative Radio Conference has to estabish a plan 
for the broadcasting service in the 1 605 - 1 705 kHz band in Region 2.

This plan will be established in accordance with the principle that 
all countries, whether large or small, have equal rights. It will also have 
to be based on administrations' requirements and lead to satisfactory 
reception conditions for all countries, having due regard to the different 
situations prevailing in Region 2 countries and in particular to the needs of 
developing countries.

CUB/20/1 2. Basic considerations
In planning the service, the following basic considerations should 

be borne in mind:

a)

b)

c)

d)

e)

CUB/20/2 3. Practical aspects of planning
The plan should provide only for the ground-wave service, which can 

be used to cover both large and small areas.

the frequency spectrum is limited, as are the human and 
financial resources available;
rational and equitable channel distribution presents a 
particularly difficult problem in those parts of the Region 
where there are large numbers of countries or population 
groups in close proximity to each other;
so far as possible, an effort has to be made to meet 
administrations' requirements for the broadcasting service, 
with due allowance for the administrative subdivisions and 
languages involved;
the parameters adopted at this session for the different areas 
of the Region should be borne in mind;

attention should be given to the specific requirements of 
certain countries arising from the inadequacy of other possible 
broadcasting media in other frequency bands (e.g. VHF FM) and 
to the fact that the MF band is especially suitable and economic 
for mass communications.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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It is proposed that no provision should be made for the night-time 
sky-wave service, since it is only feasible in large countries. Small 
countries, such as most of those in Region 2, cannot use this service because 
sky-wave coverage is only effective for distances over 400 km.

In addition, because the sky-wave service covers wide areas, its 
protection contour extends to distances of over 1,000 km, requiring countries 
which never use this service to provide protection for stations in other 
countries that do. This prevents countries not using the sky-wave service 
from utilizing more frequencies, thus restricting coverage and the programming 
range.

Another factor to be borne in mind is that the 1 605 - 1 705 kHz 
band is not allocated exclusively to the broadcasting service, but has to be 
shared with the fixed and mobile services, which have to be afforded 
protection against interference.

CUB/20/3 4. Sky-wave propagation

On the basis of the nominal usable field strengths proposed by the 
Cuban Administration for the different areas in the Region, namely:

Nominal usable field strength 
Noise area 1 Noise area 2

Class B station

Daytime: 900 yV/m
Night-time: 2900 yV/m

Class C station

Daytime: 1250 yV/m
Night-time: 4100 yV/m

Class B station
Daytime: 900 yV/m
Night-time: 6300 yV/m

Class C station

Daytime: 1250 yV/m
Night-time: 8900 yV/m

and with the ground-wave propagation calculation method applicable in Region 2, 
for a short vertical omnidirectional antenna with a characteristic field 
strength of 300 mV/m at a distance of 1 km, taking the frequency for 
calculation purposes as 1 665 kHz and assuming transmitters with a power 
varying from 0.25 kW to 10 kW, we calculated the service radius that would 
be obtained for conductivity values of 1.4 and 10 mS/m.

The results are shown in Table I.
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Since night-time co-channel interference imposes severe restrictions 
on the assignment capacity, on the basis of the nominal usable night-time 
field strength proposed by the Cuban Administration for the different noise 
areas in Region 2, assuming transmitters using a short vertical antenna with 
a characteristic field strength of 300 mV/m at 1 km and the sky-wave 
propagation calculation method applicable at present in the Region, for 
transmitters with power levels ranging from 0.25 to 10 kW and a protection 
ratio of 20:1, we calculated the distances that would have to be maintained 
for co-channel assignments.

The results are shown in Table II.
CUB/20/5 6. Conclusions

On the basis of the data shown in Tables I and II, the Cuban 
Administration proposes that the maximum daytime power should be 5 kW, while 
for the night-time service the power should be reduced by 1 kW.

The proposed power levels will make it possible to provide the 
minimum power level necessary to exceed the noise level. The power in these 
channels is limited so that they can be used repeatedly in all countries in 
the Region with different programmes.

This proposal has the feature that coverage of all stations can 
be maximized, ensuring that they all provide coverage with approximately the 
same nominal usable field strength.

In order to facilitate planning, consideration could be given to the 
possibility of using directional antennas in certain cases.

With the powers proposed, an analysis should be made of the 
feasibility of applying some elements of lattice planning method, which in 
our view may permit some improvements in the spacing of adjacent channels.
From the standpoint of practical planning, geometrically regular lattices 
and linear channelling schemes are fairly easy to apply, but it should be 
pointed out that this method is essentially intended to be used as a guideline 
during the planning process.

Nevertheless, the Cuban Administration considers that the planning 
method adopted should be flexible, so that administrations can be given a 
specific area of their territory within which the station will be located.

CUB/20/A 5. Sky-wave propagation

I

4
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Sky-wave propagation

CUB/20/6 TABLE I

Characteristic field strength 
frequency 1

, Ec, 300 mV/m at 1 
665 kHz

km,

Power kW Nominal Service radius in km for conductivity
usable
field strength 1 mS/m 4 mS/m 10 ms/m

0.25 9 0 0 1 0 17 30
1 2 5 0 8.5 1k 2 k
2 9 0 0 5.7 1 0 17
*11 0 0 4.6 8.5 12.5
6 3 0 0 3.a 6.5 1 0
8 9 0 0 3.2 5.3 9

0 , 5 0 9 0 0 1 2 2 0 3k
1 2 5 0 1 0 17 3 0
2 9 0 0 6.5 1 2 2 0
4100 5-7 1 0 1 7
6 3 0 0 4.2 7.5 1 2
8 9 0 0 3-8 6.5 1 0

1 . 0 9 0 0 14 2 2 3 8
1 2 5 0 1 2 2 0 34
2 9 0 0 s 13 2 2
41 OO 6.5 1 2 2 0
6 3 OO 5 o 9.5 1 6
8 9 0 0 4.2 7.5 1 2

5.0 yOO 2 2 3k 35
1 2 5 0 17 2 » 46
2 9 0 0 1 2 2 0 34
4100 1 0 17 3 0
6 3 0 0 8 13 2 2

* 8 9 0 0 6.5 1 2 2 0

1 0 . 0 yoo 2k 38 bO
1 2 5 0 2 2 3k 55
2 9 0 0 Ik 2 2 3S
4100 1 2 2 0 34
6 3 0 0 1 0 17 3 0
8 9 0 0 8 13 2 2
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Sky-wave propagation

Ec = 300 mV/m at 1 km F (0) = 1.0

CUB/20/7 TABLE II

Co-channel station spacing

Power
kW Protection contour mV/m

2.9 4,1 6,3 8.9

u,25 175 125 1 0 0 1 00

0 . 5 0 3 0u 175 125 1 0 U

1 , u 525 300 175 125

5.0 1 10 0 875 550 325

1 0 , 0 130 0 1100 «25 550
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REQUIRED FIELD STRENGTH

CUB/21/8 1. Minimum usable field strength (E^n)
Minimum value of the field strength required to provide a 

given reception quality, under specified receiving conditions, in the 
presence of atmospheric noise, man-made noise and the intrinsic 
receiver noise level.

CUB/21/9

The desired reception quality is determined, in particular, 
by the noise protection ratio, while receiving conditions include, 
inter alia, the type of transmission, the frequency band used, the 
characteristics of the receiver installation and the receiver 
operating conditions, and in particular the geographical area, time 
and season of the year.
1.1 Atmospheric noise data

For the calculation of atmospheric noise, CCIR Report 322-2 
(World Distribution and Characteristics of Atmospheric Radio Noise), 
which is the only available general source of noise data, should be 
used.

The value of noise field strength (En) is obtained from the 
noise data contained in that Report, using the formula:

En - Fam “ 95*5 + 20 logf + 10 logb 
f = MHz b - Hz

(1)

For the centre of the frequency band 1 605 - 1 705 kHz, the 
value of f is taken as 1.65 MHz and the bandwidth 10 kHz, such that 
equation (1) becomes:

En - Fam - 51.15 dB(yV/m)
Report 322-2 gives the values Fam for each season of the 

year in six time blocks covering the whole day.
Ten locations in noise zone 1 and six locations in noise 

zone 2 were studied. For each location studied, typical values were 
obtained for the four seasons and the time periods 0800-1200 and 
1200-1600 during the daytime and 1600-2000 and 2000-2400 during the 
night. These time blocks were selected to centre the atmospheric 
noise data at 1200 hours during the day and 2000 hours at night.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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For each location, the mean value of Fflni was calculated for 
the two daytime blocks for each season, after which the mean of the 
four seasonal means was obtained. The same procedure was applied for 
the two night-time blocks.

The results of the analysis are given in Table 1.
CUB/21/10 1.2 Man-made noise data

CCIR Report 258-4 contains reference curves showing the 
variation with frequency of median man-made noise power for four 
environmental categories, namely:

Curve A: business
Curve B: residential 
Curve C: rural
Curve D: quiet rural (villages).

It is proposed that Curve A corresponding to man-made noise 
in a business environment should be used for planning purposes since 
it represents the worst-case situation.

We shall use a value of 15.85 dB(yV/m) corresponding to
6.2 yV.

CUB/21/11 1.3 Intrinsic receiver noise level
The equivalent receiver intrinsic noise field strength (E^0) 

is given by:
Ei = Ec + 20 logm - SNR dB(pV/m)

where:
Ec - noise-limited receiver sensitivity, 46 dB(yV/m) 
m - modulation index, 0.3 

SNR — AF signal-to noise ratio: 26 dB. Value used for
receiver sensitivity measurement in accordance with 
CCIR Report 617-2.

Under these conditions, E^0 =9.54 dB(yV/m) corresponding 
to 3.0 yv.

CUB/21/12 2. Nominal usable field strength (Eu)
Minimum value of the field strength required to provide a 

desired reception quality, under specified receiving conditions, in 
the presence of atmospheric noise, man-made noise, intrinsic receiver 
noise and interference. The specific reception quality is determined, 
in particular, by the noise protection ratio.
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CUB/21/14
CUB/21/13

CUB/21/15

CUB/21/16

CUB/21/17

3. Protection ratios
3.1 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to- 
interf erence ratio corresponding to a reception quality subjectively 
defined as acceptable. Recommendation 562-1 points to a value of 
26 dB for steady-state conditions, and that value is acceptable for 
planning purposes.
3.2 Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio 
which, in well-defined conditions, makes it possible to obtain the 
audio-frequency protection ratio at the output of the receiver.

The RF signal-to-noise ratio (at the input) is approximately 
10 dB higher than the AF signal-to-noise ratio (at the output) 
required for the reference receiver in stable propagation conditions 
and for a modulation index of 30%.

Under these conditions, the value of the RF protection ratio 
for planning purposes will be 36 dB, which is lower than the 40 dB 
proposed in CCIR Recommendation 560-1.
4. Interference due to other transmitters

A factor of 3 dB is considered for interference caused by 
other transmitters during the day and 9 dB during the night.
5. Calculation of the nominal usable field strength

Noise zone 1 Noise zone 2
Day Night Day Night

Total resulting noise field 
strength (pV/m) 16.77 21.20 16.90 27.80
Interference due to other 
transmitters (dB) 3.00 9.00 3.00 9.00

Protection ratio (dB) 36.00 36.00 36.00 36.00

^nom 55.77 66.20 55.90 72.80
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CUB/21/18

These calculations relate to the nominal usable field' 
strength for a Class A station. 3 dB must be added for Class B 
stations and 6 dB for Class C stations, which gives the following * 
results:

Noise zone 1 Noise zone 2
Class B station
Daytime: 58.77 dB (pV/m) 

867.9 pV/m
Night-time: 69.20 dB (pV/m) 

2884.0 pV/m

Class B station 
Daytime: 58.90 dB(pV/m) 

881.0 pV/m
Night-time: 75.80 dB (pV/m) 

6165.9 pV/m
Class C station
Daytime: 61.77 dB (pV/m) 

1226.0 pV/m
Night-time: 72.20 dB (pV/m) 

4073.8 pV/m

Class C station
Daytime: 61.90 dB (pV/m) 

1244.5 pV/m
Night-time: 78.80 dB (pV/m) 

8709.6 pV/m

6. Conclusion
The Cuban Administration proposes that the following values 

of nominal usable field strength should be used for planning of the 
band 1 605 - 1 705 kHz:

Noise zone 1 Noise zone 2
Class B station

Daytime: 59.00 dB (pV/m)
900 pV/m

Night-time: 69.30 dB (uV/m) 
2900 pV/m

Class B station , 
Daytime: 59.00 dB(pV/m)

900 pV/m
Night-time: 76.00 dB (pV/m) 

6300 pV/m
Class C station

Daytime: 62.00 dB (pV/m) 
1250 pV/m

Night-time: 72.30 dB (pV/m) 
4100 pV/m

Class C station
Daytime: 62.00 dB (pV/m) 

1250 pV/m
Night-time: 79.00 dB (pV/m) 

8900 pV/m
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CUB/21/19 TABLE 1 
Noise zone 1

Typical value of above kT0b (dB)

Location Day Night

Houston 46.4 71.9
San Francisco 31.6 60.7
New Zork 43.6 67.9
Havana 47.5 74.4
Mexico 46.1 69.6
Managua 55.1 77.1
Panama 56.9 80.0
Rio de Janeiro 42.5 71.9
Buenos Aires 37.8 67.0
Santiago 36.6 63.9

Noise zone 2

Typical value of Fam above kTQb (dB)

Location Day |1 Night
Bogota 57.1 I 80.6
Quito 56.2 j 80.1
Lima 49.2 74.2
La Paz 53.6 77.3
Caracas 52.0 79.2
Georgetown 50.7 80.1
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SKY-WAVE PROPAGATION

1. Introduction

Chapter 3 of the CCIR Report containing Technical Bases for 
the First Session of the Regional Administrative Planning Conference 
for the Broadcasting Service in the Band 1 605 - 1 705 kHz in 
Region 2 explains the different field strength prediction methods 
available, namely:

a) the FCC method
b) the Cairo curves

c) the CCIR method and simplification for planning
purposes in Region 2

d) the Region 2 method
e) the modified FCC method.
It should be emphasized that the CCIR method was approved 

for official use in Region 1 and part of Region 3 by the Regional 
Administrative LF/MF Broadcasting Conference, 1975.

In preparing the Regional Administrative Broadcasting 
Conference for Region 2 (Buenos Aires, 1980), CCIR Interim Working 
Party 6/4 held an extraordinary meeting at Geneva in October 1979, at 
which it approved a series of modifications to the CCIR method 
(Recommendation 435-3) as a result of the study of data collected in 
different sectors of Region 2.1

This method took into account such aspects as sea gain, 
polarization coupling loss and a factor dependent on geomagnetic 
latitude.

1 See Chapter 2 of the Report to the First Session of the Regional
Administrative MF Broadcasting Conference, Region 2, Geneva, 1979, for 
further details.
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After considering the methods available, the first session
of the Regional Administrative Broadcasting Conference for Region 2
(Buenos Aires, 1980) concluded that:

a) the FCC curves, converted to metric and normalized to
a characteristic field strength of 100 mV/m at 1 km, 
should be used for paths of up to 4,250 km;

b) the Cairo north-south curve, converted to 100 mV/m at 
1 km and reduced by 5.4 dB to make it match the FCC 
curve at 4,250 km, should be used for paths of more 
than 4,250 km;

c) use of the sea gain factor was not approved and the 
CCIR was invited to carry out further studies.

The second session of the Regional Administrative 
Broadcasting Conference (Rio de Janeiro, 1981) did not approve the 
use of the polarization coupling loss factor.
2. Comparison between the Region 2 method and the CCIR method

For comparing these two methods, it is assumed that we wish 
to calculate the distance at which a transmitter on a given frequency 
may be installed so as to cause no harmful interference to another 
transmitter already installed and operating on the same frequency.

Let us take a Class B station, already installed, with a 
service contour of 2500 yV/m, a protection ratio of 20:1 (26 dB) and 
a permitted interference level of 125 uV/m (42 dB (mV/m)).

The proposed station is a 10-kW transmitter with an antenna 
having a half-wavelength Ec = 385 mV/m at 1 km (2.1 dB).
Region 2 method .

The sky-wave field strength is given by:

F = F + 20 log Ec f(92_jj dB (mV/m)
C 100

where Fc for distances of up to 4,250 km is the field strength read 
directly from Figure 4 or Table III of the CCIR Report; F(9) is 
assumed to equal unity.

, o T-. on i 385 x 1 x \j 1042 = Fc + 20 log --------- _--
100

Fc * 20.4 dB
1,500 km

The distance at which the new transmitter will have to be 
sited is therefore 1,500 km.
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<3

CUB/22/21

CCIR method

Fq = Fc Gant - Ptx
where F0 is the field strength due to 1 kW radiated by a short 
vertical monopole antenna, Fc is the wanted field strength in 
dB(yV/m), Gant is the characteristic antenna field strength in dB in 
relation to the short vertical monopole antenna and Ptx is the 
transmitter power in dB referred to 1 kW.

Fo = 42-2, 1-10 =29.9 dB(mV/m)
Fo : 30 dB(mV/m)
Using Figures 35a and 35b, which enable the application of 

this method to be simplified when making manual calculations, we find 
that the distance associated with this field strength ranges from 
825 km (for 0 = 60°) to 2,200 km (for 0 between +27° and -30°).

This means that a distance of 825 km would be adequate in 
Canada, for instance, whereas in the countries between Mexico and 
Argentina the distance would have to be 2,200 km.
3. Modified Region 2 method

For the first session of the Regional Administrative 
Planning Conference for the Broadcasting Service in the 
band 1 605 - 1 705 kHz in Region 2, a new term Fc dependent on 
geomagnetic latitude was developed for inclusion in the present 
Region 2 method.

The new term Fc is to replace the term Fc in the existing 
Region 2 method and it is suggested that it should be applied for 
distances of more than 200 km; it is defined by:

Fc = (95-201ogd) - (6.28+4tg20)(__d__)1/2
1000

where 0 is the arithmetic mean of the geomagnetic latitude of the 
transmitter (0<p) and that of the receiving site (0r ) of a path.

We shall use this method to study eight paths that are 
different but at constant distances in order to simplify the 
calculation, and shall determine the permitted power of a new 
transmitter to be installed, assuming, as in the above examples, a 
class B station with a service contour of 2500 yV/m and a permitted 
interference of 125 yV/m (42 dB(mV/m)) based on a protection ratio of 
20:1 (26 dB). The antenna is assumed to have a characteristic field 
strength of 300 mV/m at 1 km. Distance between points: 1,120 km.

*
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Point Coordinates (degrees) Geomagnetic latitude
1. Mexico 19°N 39°W 29.1°
.2. Havana 23°N 82°W 32.8°
.3. Oklahoma 35°N 95°W 46.0°
4. Nevada 40°N 114°W 51.0°
5. Pannsylvania 41°N 76°W 50.0°
6. Puerto Rico 18°N 67°W 26.5°
7. Honduras 14°N 87°W 24.0°
8. Ontario 48°N 82°W 57.0°

A) Mexico-Havana
0 - 31° Fc = 25.54 dB(jaV/m) P=5 kW

B) Havana-Oklahoma
0 = 39.4° Fc - 23.87 dB(uV/m) P=7.5 kW

C) Mexico-Oklahoma
0 = 37.6° Fc — 24.3 dBQaV/m) P=6.7 kW

D) Oklahoma-Nevada
0 - 48.5° Fc - 20.8 dB(p.V/m) P=15.0 kW

E) Oklahoma-Pennsylvania
0 * 48° Fc “ 21.0 dB(jjV/m) P=14.45 kW

F) Oklahoma-Ontar io
0 - 51.5° Fc - 19.2 dB(pV/m) P=21.8 kW

G) Havana-Puerto Rico
0 - 29.7° Fc = 25.7 dBtyV/m) P=4.8 kW

H) Havana-Honduras
0 = 28.4° Fc - 25.9 dB(jaV/m) P=4.7 kW

f
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CUB/22/22

It will be seen from the results obtained above that the new
transmitter power may be much greater from the southern United States
northwards than at the other points analyzed or, in other words, the 
distance at which the channel is repeated will be shorter in the
United States and Canada than in the rest of the hemisphere; this is
particularly disadvantageous to medium-sized and small countries, 
since they will be unable to use the new channels on a rational, fair 
and equitable basis.
Conclusions

The Communications Administration of the Republic of Cuba 
considers that, on the basis of the foregoing results, the sky-wave 
field strength calculation method should not take account of terms 
depending on geomagnetic latitude. It therefore proposes that the 
method currently applied in Region 2 should be adopted for 
calculation purposes.
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PROPOSALS FOR THE WORK OF THE CONFERENCE

COMPARATIVE STUDY OF RESULTS OBTAINED WITH THE 
ALLOTMENT AND ASSIGNMENT METHODS 

(Agenda item 2.1.7)

1. Introduction

The Argentine Administration submits herewith the results of a 
planning exercise carried out using the channel allotment and assignment 
methods.

In doing so, it hopes to promote the more efficient use of the radio 
spectrum by suggesting criteria which may be used to assess the capacity of 
both methods to meet a larger number of requirements, particularly in critical 
planning areas of Region 2.

The study took account of information contained in documents submitted 
to the recent meeting of CITEL’s ’'Broadcasting" PTC II at Fortaleza (Brazil) 
and was based on the following technical parameters:

Power: 1 kW for both daytime and night-time operation

Antenna type: omnidirectional, quarter-wave

Conductivity: 10 mS/m

Radius of protected contour (daytime), 0.5 mV/m: 50 km

Radius of protected contour (night-time), 2.5 mV/m: 20 km

Protection ratios: co-channel 26 dB
first adjacent channel 0 dB 
second adjacent channel -29.5 dB

Minimum night-time distance of separation, co-channel: 550 km

Interfering field strength (daytime): 25 yV/m

Interfering field strength (night-time): 125 yV/m

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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2. Results

In the interests of simplification, the country taken for the 
comparative study was the medium-sized country used to demonstrate the 
allotment method described in Document CTP 11/86-86 of the Fortaleza meeting.

Map No. 1 shows the results obtained by the allotment method, as set 
out in the above-mentioned document. It will be seen that 19 assignments could 
be made.

Map No. 2 shows that the assignment method enables 32 channels to be 
assigned for the same country and the same towns. This result does not exclude 
the corresponding assignments for neighbouring countries.

The Argentine Administration wishes to make it clear that the results 
are to be viewed simply as a comparative planning exercise; the channels shown 
in no way represent proposed assignments.

3. Conclusions

The results obtained show that, depending on the particular case, the 
assignment method produces approximately twice the number of assignments that 
can be obtained using the allotment method.

4. Proposal

On the basis of this study, the Argentine Administration proposes the 
adoption of the assignment method for planning purposes.
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MAP No. 1
POSSIBLE IMPLEMENTATION OF FIGURE 3
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MAP No. 2
MAP OF COLOMBIA
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COMMITTEES 4 and 5

Argentine Republic

PROPOSALS FOR THE WORK OF THE CONFERENCE 
(Agenda items 2.1.6 and 2.1.7)

RESULTS OF THE THEORETICAL APPLICATION OF ASSIGNMENT PLANNING 
IN THE GEOGRAPHICAL AREA WHERE CHANNEL ASSIGNMENT 

PRESENTS THE GREATEST DIFFICULTIES

The Argentine Administration submits herewith some basic 
findings obtained by applying the assignment planning method in 
Central America, which it believes to be the most difficult area to 
plan irrespective of the method adopted.
1. Technical parameters:

Uniform parameters were adopted for the 10 channels in the 
band 1 605 - 1 705 kHz, in accordance with documents submitted to the 
recent meeting of CITEL's "Broadcasting" PTC II at Fortaleza (Brazil). 
They are as follows:

Power: 1 kW for both daytime and night-time operation
Antenna type: omnidirectional, quarter-wave
Conductivity: 10 mS/m
Nominal usable field strength:

daytime: 0.5 mV/m; 50 km
night-time: 2.5 mV/m; 20 km

Protection ratios:
co-channel: 26 dB
first adjacent channel: 0 dB
second adjacent channel: -29.5 dB

Interfering contour (daytime): 25 yV/m
Interfering contour (night-time): 125 yV/m sky wave 50% of the 
time
Minimum night-time distance of separation, co-channel: 550 km

RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
BAND 1 6 0 5 -1705  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986

INTERNATIONAL TELECOMMUNICATION UNION

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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2. Results
The results produced by the study are summed up in Figure'1.

It may be seen that, using the 10 channels concerned, 46 assignments 
can be made in the geographical area comprising the small 
Central American countries. Since an attempt was made to strike a 
certain degree of balance in distributing the assignments, the number 
46 is not a maximum; nevertheless, the existence and impact of a 
certain number of constraints should be borne in mind, as follows:

a) current occupation of the last three channels in the 
band 535-1605 kHz, as contemplated in the Rio de Janeiro 
Regional Plan of 1981;

b) the actual location of the urban settlements requiring 
assignments;

c) the sharing arrangements for these new channels in 
Colombia and Mexico;

d) the problems of sharing with countries in the Caribbean 
area, where sea-water conductivity values often have to 
be used, thus doubling co-channel distances and 
multiplying adjacent-channel separation by as much
as 4.5.

It should also be noted that the study serves merely to 
illustrate the quantitative effects of assignment planning and makes no 
suggestions as to actual sites or positions in the area, since the plan 
will obviously depend on requirements and on the coordination of 
assignments between the countries concerned.
3. Conclusions

The following conclusions may be drawn from the results
obtained.

a) In areas comprising small or medium-sized countries and 
involving a large number of frontiers, it is essential 
for the requirements submitted to the Conference to be 
based on low power values so that the best possible use 
can be made of the small number of available channels 
and a more equitable distribution of assignments 
achieved.

b) If power values considerably below 1 kW were used, 
particularly for night-time operation, it is clear that 
the number of possible assignments would be greater than 
suggested by the findings of this study.
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4. Proposals

For the above reasons, the Argentine Administration proposes:
1) that planning should be based on low-power station

assignments;
2) that the maximum values set should be: 

for night-time service: 1 kW
for daytime service: 1 kW in noise zone 1

5 kW in noise zone 2.
Reason

To make more efficient and economical use of the spectrum, in 
accordance with the letter and the spirit of the Convention and the 
Radio Regulations.



Central America and the Caribbean

figures represent the 10 channels 
ilable in the band 1 605 - 1 705 kHz.
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STRUCTURE OF THE
FIRST SESSION OF THE REGIONAL ADMINISTRATIVE RADIO CONFERENCE 

TO ESTABLISH A PLAN FOR THE BROADCASTING SERVICE IN 
THE BAND 1 605 - 1 705 kHz IN REGION 2 - BC-R2(1) 

(Geneva, 1986)
(as approved at the First Plenary Meeting)

The agenda of the Conference appears in Resolution No. 913 which was 
adopted by the Administrative Council at its 39th Session (Geneva, 1984).

Bearing in mind Nos. 464 to 479 inclusive of the International 
Telecommunication Convention, Nairobi, 1982, the following committees with 
their terms of reference are suggested. These terms of reference have been drawn 
up within the framework of the Convention, the Conference Agenda and in the 
light of experience at previous conferences.

Committee I - Steering Committee
Terms of Reference

To coordinate all matters connected with the smooth execution of work 
and to plan the order and number of meetings, tavoiding overlapping 
wherever possible in view of the limited number of members of some 
delegations (Nos. 468 and 469 of the International Telecommunication 
Convention, Nairobi, 1982).

Committee 2 - Credentials Committee
Terms of Reference :

To verify the credentials of delegations and to report on its 
conclusions to the Plenary Meeting within the time specified by the 
latter (Nos. 390 and 471 of the International Telecommunication 
Convention, Nairobi, 1982).

Committee 3 - Budget Control Committee

Terms of Reference :

To determine the organization and the facilities available to the 
delegates, to examine and approve the accounts of expenditure incurred 
throughout the duration of the First Session of the Conference and to 
report to the Plenary Meeting the estimated total expenditure of the 
First Session as well as the estimated costs entailed by the execution 
of the decisions of the First Session of the Conference (Nos. 476 to 
479 inclusive of the International Telecommunication Convention, 
Nairobi, 1982 and Nairobi Resolution 48).

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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Committee 4 - Technical Criteria Committee

Terms of Reference :
To establish the technical criteria for the basis of the preparation by 
the Second Session of the Conference of a plan for the broadcasting 
service in Region 2 in the band 1 605 - 1 705 kHz, taking into account 
the following non-exhaustive list of items :
- definitions (agenda item 2.1.1); 

propagation data (agenda item 2.1.2); 
modulation standards (agenda item 2.1.3);

- the effect of. receiver characteristics upon AM broadcast standards 
(agenda item 2.1.4);

- protection ratios, required values for the usable field strength and 
for the nominal usable field strength (agenda item 2.1.5); 
transmitting antenna characteristics and transmitter powers (agenda 
item 2.1.6), and

taking into account the report of the concerned CCIR Study Groups,- 
prepared in response to Recommendation 504 of the WARC-79.
To establish the technical criteria, as appropriate, for the sharing of 
the band 1 625 - 1 705 kHz between the broadcasting service and other 
services in Region 2, taking into account Nos. 419 and 481 of the Radio 
Regulations (agenda item 2.2).

Committee 5 - Planning Criteria Committee
Terms of Reference :

To establish the planning methods and guidelines for the preparation by 
the Second Session of the Conference of the Agreement and associated 
Plan for the broadcasting service in Region 2 in the band 1 605 -
1 705 kHz (agenda item 2.1.7). Ô.
If necessary, to establish and identify specific guidelines for 
preparatory work, including computer software development, to be 
carried out before the Second Session of the Conference, and to set 
dates for the completion of this work (agenda item 2.3).

To specify the manner in which broadcasting requirements for inclusion 
in the Plan should be submitted to the IFRB and to fix the date by 
which they should be submitted (agenda item 2.4).

Committee 6 - Editorial Committee

Terms of Reference :

To perfect the form of the texts prepared in the various committees of 
the First Session of the Conference, without altering the sense, for 
submission to the Plenary Meeting (Nos. 473 and 474 of the 
International Telecommunication Convention, Nairobi, 1982).

Working Group of the Plenary

Terms of Reference :

To establish a draft agenda for the Second Session of the Conference, 
relating to the establishment of an agreement and associated plan, to 
be submitted to the Administrative Council (agenda item 2.5).



INTERNATIONAL TELECOMMUNICATION UNIONBCR2(1) RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/M AY 1 9 8 6

Document 26-E 
14 April 1986 
Original : English 

French 
Spanish

CONFERENCE CHAIRMANSHIPS 
(as established by the First Plenary Meeting)

Chairman of the Conference

Vice-Chairmen of the
Conference

Mr. F. Savio C. PINHEIRO (Brasil)

Mr. J. GUERRA (Argentina)
Mr. C.M. MARTINEZ ALBUERNE (Cuba) 
Mr. J.C. MeKINNEY (United States)

Committee 1 
(Steering)

(composed of the Chairman and Vice- 
Chairmen of the Conference and of 
the Chairmen and Vice-Chairmen of 
the other Committees, and of the 
Working Group of the Plenary)

Committee 2 
(Credentials)

Committee 3 
(Budget Control)

Chairman : Mr. S.E. MONTANARO CANZANO
(Paraguay)

Vice-Chairman : Mr. S.H.F. GOODMAN
(Guyana)

Chairman : Mr. E.D. DuCHARME (Canada) 

Vice-Chairman : Mr. C.R. DENNY (Barbados)

Committee 4 
(Technical Criteria)

Chairman : Mr. M.L. PIZARRO ARAGONES
(Chile)

Vice-Chairman : Mr. J. GAMBOA SAUREZ
(Costa Rica)

Committee 5 
(Planning Criteria)

Chairman : Mr. M. FERNANDEZ-QUIROZ
(Mexico)

Vice-Chairman : Mr. J. LUSSIO (Ecuador)

Committee 6 : Chairman : Mr. P. PERRICHON (France)
(Editorial)

Vice-Chairmen : Mr. G.C. STEMP
(United Kingdom) 

Mr. F. CASTRO ROJAS 
(Colombia)

Working Group : Chairman : Mr. E.D. DuCHARME (Canada)
of the Plenary
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Note by the Secretary-General

SECRETARIAT OF THE CONFERENCE

Secretary of the Conference Mr. R.]E. BUTLER

Executive Secretary Mr. R. Macheret

Technical Secretary Mr. M. Harbi

Administrative Secretary Mr. J. Escudero

Plenary Meeting and
Committee 1 (Steering) Mr. D. Schuster

Committee 2 (Credentials) Mr. R. Macheret

Committee 3 (Budget Control Committee) Mr. R. Prelaz

Committee 4 (Technical Criteria) Mr. J. Fonteyne

Committee 5 (Planning Criteria) Mr. M. Giroux

Working Group of the Plenary Mr. Ph . Cross

Committee 6 (Editorial) Mr. P.'-A. Traub

These officials will be assisted as necessary by others seconded from; 
ITU Headquarters.

R.E. BUTLER 
Secretary-General
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information paper

GENERAL SCHEDULE OF THE WORK QF THE CONFERENCE 
(following consideration in the steering Committee)

1st week (lL - 18 April)

Organization and commencement of work‘d

2nd week (21 - 25 April)

Continuation of the work in Working Groups and Committees'^

Wednesday 23 - End of the work of Working Groups of Committee L
Thursday 2k - End of the work of Working Groups of Committee 5
Friday 25 - End of the work of Committee k

3rd week (28 April - 2 May)

Monday 28 - End of the work of Committee 5
Tuesday - End of the work of Working Group of the PL

- Report of Credentials Committee ^
Wednesday 30 - End of the first reading of the texts of the Report hy PL'
Thursday 1 - End of the second reading of the texts of the Report by PL

- Report of Budget Control
Friday 2 - Approval of the Report and closing *

1)Plenary meetings if necessary.
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COMMITTEE 4

Argentine Republic

PROPOSALS FOR THE WORK OF THE CONFERENCE

TECHNICAL CRITERIA FOR THE SHARING OF THE BAND 1 605 - 1 705 kHz 
BETWEEN THE BROADCASTING SERVICE AND OTHER SERVICES 

(Agenda item 2.2)

1. Introduction
This proposal has been drawn up having regard to the 

documents submitted to the meetings of CITEL's "Broadcasting" PTC II 
and the ITU Seminar, as well as CCIR Recommendations and Reports.
2 . Analysis
2.1 Under RR 481, the band 1 605 - 1 705 kHz is to be allocated
to the fixed, mobile and aeronautical radionavigation services on a 
primary basis and to the radiolocation service on a secondary basis, 
until the date decided by the Conference.

In the Frequency Allocation Table, the band 
1 625 kHz is allocated exclusively to the broadcasting1 605 

service.
The band 1 625 - 1 705 kHz is allocated to the broadcasting 

service on a primary basis, shared with the fixed and mobile services 
on a permitted basis and shared with the radioloction service on a 
secondary basis.
2.2 Values for the protection ratio between the broadcasting 
service and other services referred to in the documents considered 
(CCIR Technical Bases (BC-R2(1)); PTC 11-90/86; Recommendation 560-1; 
I 302-1 and I 794-1) contain different criteria, giving maximum co­
channel values which vary between 26 and 47 dB.
2.3 The protected contours for the broadcasting, telegraph and 
telephone services vary between 22.5 and 80 dB (Documents CCIR 
(BC-Rl(l)); PTC 11-90/86 and PTC 11-110).

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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2.4 The power considered in the planning examples and outlines
presented by most of the administrations attending the "Broadcasting" 
PTC II meeting (Fortaleza, Brazil) is standardized around 1 kW. This 
standard power, when combined in planning studies with maximum 
protection ratio values (2.2) and protected contours (2.3), results 
in long distances between broadcasting transmitters in relation to 
other services, and vice versa.

2.5 Information supplied by countries currently using the fixed,
mobile, aeronautical radionavigation and radiolocation services in 
the band 1 605 - 1 705 kHz indicates that many such services are in 
operation and that, due to saturation, some administrations have 
difficulty in transferring them to other bands.

3. Proposal

The Argentine Republic proposes the following.

a) Since the band 1 605 - 1 625 kHz is allocated 
exclusively to broadcasting (see 2.1), an 
implementation date should be set by the second 
session of the Conference.

Reason:

It would thus be possible to begin implementing the extended 
broadcasting band without displacing many existing services, while 
allowing the use of receivers in the band 535 - 1 605 kHz (in some 
cases subject to a slight adjustment), mainly in economically under­
developed areas.

b) Having regard to the last paragraph of 2.4, it should 
be regarded as undesirable to set a date for sharing 
the band 1 625 - 1 705 kHz; an application procedure 
should be worked out which would allow other services 
to relocate or withdraw as broadcasting stations are 
implemented.

Reason:

The aim is to arrange for the stations of existing services 
to be withdrawn as the need arises, so that an excessive economic 
burden is not placed on the developing countries in particular.

c) In the light of RR 2700 and the points made in 2.2 and
2.3 above, having regard to existing discrepancies 
between protection ratios, field strengths and 
required operating procedures, and in order to avoid 
difficulties and effect frequency sharing to the 
satisfaction of all the parties concerned, it should 
be decided to conduct new studies for Region 2 
covering the multifarious factors involved.

Reason:
The purpose would be to supplement the work of CCIR Interim 

Working Parties and Study Groups (Table 9-1 (Appendix)) by 
establishing a "RADIF" Working Group which would conduct its business 
between the first and second sessions of the Conference.
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ATTRIBUTION DES DOCUMENTS I ALLOCATION OF DOCUMENTS 
ATRIBUCION DE LOS POCUMENTOS
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Plenary Meeting 
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Credentials
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C3 - Budgetaire : 5, 6, 12, 18
Budget 
Presupuesto

C4 - Technique : 3 + Add.l, 4, 7, 8, 11, 14, 16, 21, 22, 24
Technical 
Tecnica

C5 - Planification : 7, 8, 11, 13, 16, 20, 23, 24
Planning 
Planificacion

7, 11GT de la Pleniere
WG of the Plenary
GT de la Plenaria

R.E. BUTLER 
Secretaire general
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Corrigendum 1 al 
Documento 31-S/F/^ 
23 de abril de 1986

ACTA DE LA 
PRIMERA SESION PLENARIA

SESION PLENARIA

Pagina 5, sustituyase el punto 13.5 por el siguiente

"13.5 El Presidente dice que, como ya ha expresado al ocupar la Presidencia, 
la Conferencia debe tratar de aprovechar la experiencia adquirida en conferencias 
anteriores, sacando partido de sus aspectos positivos y evitando los errores que 
hayan podido cometerse. Tiene la impresion de que el delegado de Cuba iba 
referirse a la planificacion; le invita a que se exprese en terminos generales, 
atendiendo a la experiencia y a los aspectos positivos de las conferencias 
anteriores, sin entrar en detalles que puedan dar lugar a cuestiones de 
procedimiento; no serfan muy propicio comenzar asi en la primera sesion plenariaJ 
Ruega a los participantes que tengan en cuenta estas observaciones."

(Ce corrigendum ne concerne pas le texte frangais)

(This corrigendum does not concern the English text)

Pour des raisons d '6co nom ie , ce do cu m ent n'a et6 tir6  qu 'en  un nom bre restreint d 'exem pla ires . Les partic ipan ts  sont done pri6s de bien v o u lo ir
apporter a la reunion leurs docum ents avec eux , car il n ’y aura pas d 'exem pla ires  suppl£m entaires disponibles.
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INTERNATIONAL TELECOMMUNICATION UNION

MINUTES 
OF THE 

FIRST PLENARY MEETING

Monday, 14 April 1986, at 1445 hrs

Chairmen: Mr. M. FERNANDEZ-QUIROZ (Mexico) 
Dean of the Conference

then: Mr. F. Savio C. PINHEIRO (Brazil)

Subjects discussed:
1. Opening of the Conference
2. Election of the Chairman of the Conference
3. Election of the Vice-Chairmen of the Conference
4. Address by the Secretary-General
5. Conference structure
6. Election of Chairmen and Vice-Chairmen of 

Committees
7. Composition of the Conference Secretariat
8. Allocation of documents to Committees
9. Participation requests submitted by international 

organizations
10. Date by which the Credentials Committee must submit 

its conclusions
11. Working hours of the meetings of the Conference
12. Financial responsibilities of administrative 

conferences
13. Considerations relating to planning of medium freqeuncy 

broadcasting

Document 31-E 
21 April 1986 
Original: English

PLENARY MEETING

Documents

DT/1

DT/3(Rev.1) 
9
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The Dean of the Conference (Mr. M. Ferndndez-Quiroz (Mexico)) declared
open the Regional Administrative Planning Conference for the Broadcasting
Service in the Band 1 605 - 1 705 kHz in Region 2.
2 ..... Election of the Chairman of the Conference
2.1 The Dean of the Conference said that the meeting of Heads of Delegation
had put forward the name of Mr. F. Savio C. Pinheiro (Brazil) for the office of 
Chairman.
2.2 The proposal having been endorsed, Mr. F. Savio C. Pinheiro took the
chair.

Mr. F. Savio C. Pinheiro said that the election was an honour for his 
Delegation and himself personally. If the Conference was to complete its task in 
the short time available, the participants must exercise the utmost goodwill and 
seek to benefit from and improve on the experience of previous conferences.
3. Election of the Vice-Chairmen of the Conference

The Secretary-General said that further to preliminary consultations
carried out before the Conference, the meeting of Heads of Delegation had 
unanimously forwarded the names of three Vice-Chairmen, namely Mr. J. Guerra 
(Argentina), Mr. C.M. Martinez Albuerne (Cuba) and Mr. J.C. McKinney 
(United States of America).

The Conference endorsed those nominations.
4. Address by the Secretary-General

The Secretary-General delivered the address reproduced in Annex 1.
5. Conference structure (Document DT/1).

The Secretary-General said that the structure outlined in Document DT/1 
took account of informal contacts and embodied suggestions made by 
administrations.

The draft structure of the Conference was approved.
6. Election of Chairmen and Vice-Chairmen of Committees

The Secretary-General said that, at the meeting of Heads of 
Delegations, the following recommendations had been made for the posts of 
Committee Chairmen and Vice-Chairmen.

1. Opening of the Conference
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Committee 1
(Steering Committee)

Comprising the Chairman and Vice- 
Chairmen of the Conference, and the 
Chairmen and Vice-Chairmen of all the 
Committees and of the Working Group of 
the Plenary
Chairmen Vice-Chairmen

Committee 2
(Credentials)

Committee 3
(Budget Control)

Mr. S.E. Montanaro Canzano Mr. S.H.F. Goodman 
(Paraguay) (Guyana)

Mr. E.D. DuCharme 
(Canada)

Mr. C.R . Denny 
(Barbados)

Committee 4 Mr. M.L. Pizarro Aragones Mr. J. Gamboa Suarez
(Technical Criteria) (Chile) (Costa Rica)

Committee 5 Mr. M. Ferndndez-Quiroz
(Planning Criteria) (Mexico)

Committee 6 
(Editorial)

Working Group of 
the Plenary

Mr. P. Perrichon 
(France)

Mr. E.D. DuCharme 
(Canada)

Mr. J. Lussio 
(Ecuador)

Mr. G.C. Stemp
(United Kingdom)

Mr. F. Castro Rojas 
(Colombia)

The Conference endorsed the above recommendations.
Composition of the Conference Secretariat
The Conference took note of the Conference Secretariat:

Mr. R.E. Butler, Secretary-General 
Mr. R. Macheret 
Mr. M. Harbi 
Mr. J . Escudero

Secretary of the Conference: 
Executive Secretary: 
Technical Secretary: 
Administrative Secretary: 
Meeting Secretaries:

Plenaries and Committee 1 Mr. D. Schuster
Committee 2 Mr. R. Macheret
Committee 3 Mr. R. Prelaz
Committee 4 Mr. J . Fonteyne
Committee 5 Mr. M. Giroux
Committee 6 Mr. P.A . Traub
Working Group of the Plenary: Mr. P. Cross

The officials will be assisted as necessary by others seconded from 
ITU Headquarters.
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8. Allocation of documents to Committees (Document DT/3(Rev.l))
Document DT/3(Rev.l), showing the allocation of documents to the 

various Committees, was approved.
9. Participation requests submitted by international organizations

(Document 9)
It was decided to admit the International Amateur Radio Union (IARU) 

with the status of observer.
10. Date by which the Credentials Committee must submit its conclusions

At the suggestion of the Secretary-General, it was agreed to set the 
date by which the Credentials Committee must submit its conclusions at 
29 April 1986; after that date the Plenary would give guidance on any matters 
not clarified.
11. Working hours of the meetings of the Conference

It was agreed to adopt the following timetable:
0900-1200 hours and 1400-1700 hours.

12. Financial responsibilities of administrative conferences 
(Document 12)
The Secretary-General drew attention to the new provisions (mentioned 

in Document 12) of the International Telecommunication Convention. Although a 
regional conference was, of course, financed by the members of the region 
concerned, it was important to bear in mind both the immediate post-Conference 
financial implications and, more especially, the longer-term consequences which 
could affect the regular budget.

He suggested, therefore, that Document 12 should be studied by 
Committee 3, which might wish to give guidance to Committees 4 and 5.

It was so agreed.
13. Considerations relating to planning of MF broadcasting
13.1 The delegate of Cuba said that he shared the expressions of
congratulation to the Chairman on his election and assured him of his 
Administration's full support in his task.

His Administration wished to express some considerations closely linked 
to the task of the Conference.

Cuba has taken part in the IFRB Seminar-workshop held during the 
previous week in order to identify mutual interference and establish agreements 
with fraternal Latin-American and Caribbean countries, but the progress hoped 
for had not been possible, despite considerable help from the IFRB, because of 
all the calculations which had to be made by the IFRB for the various 
administrations, including Cuba, in order to analyze the Ey values and the 
mutual interference levels. His Administration reiterated its desire for mutally
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satisfactory conclusions concerning interference in respect of the various
> countries in the region. No such conclusion had been possible however with the

United States Administration. Cuba wished all the member countries of the region 
present, as well as the IFRB and the Secretariat, to be aware of the reasons for
that situation, which it had also communicated to the Administration of the
United States during the aforementioned workshop.

From the time when MF broadcasting had begun - well before the 1959 
Revolution - Cuba and the United States had submitted incompatibilities in 
regard to that service.
13.2 The delegate of the United States, speaking on a point of order, said 
that, having carefully reviewed the agenda for the Conference and the issues 
before the meeting, he failed to find the relevance of the matters now being 
raised by the Cuban Delegation to the agenda. The purpose of the Conference was 
clearly stated; he quoted paragraph 2.1 of Administrative Council 
Resolution No. 913, as contained in Document 1, and requested the Chairman to 
inquire of the Cuban Delegation to which agenda item, if any, its present 
comments referred.
13.3 The Chairman said that the point raised seemed rather delicate. Before
giving the floor again to the delegate of Cuba he invited all administrations 
present to exercise the utmost goodwill in order to solve the region's 
radiocommunication problems. Despite the problems prevailing between some
administrations, he appealed to all, at the initial moment of the Conference, to
exercise understanding in order to avoid fruitless debate.
13.4 The delegate of Cuba said that he was astonished at the point just 
raised by the delegate of the United States since his remarks were 
unquestionably linked to the purpose of the Conference. The latter's task 
related to planning which meant, in the first place, that the current situation 
in the MF broadcasting band must be taken into account. It was impossible to 
speak of planning a new segment as if the prevailing one did not exist.

If he were allowed to conclude, the delegate of the United States would 
appreciate that the question was closely linked to the task of the Conference in 
all its aspects. He requested the Chairman to apply No. 462 of the Convention 
which established that the topics for discussion, and full freedom to deliberate 
them, were to be guaranteed.
13.5 The Chairman said that, as he had said on assuming the Chair, the
Conference should seek to take advantage of the experience gained at previous 
conferences, developing their positive aspects and avoiding the mistakes 
eventually made. His own impression was that the delegate of Cuba was about to 
speak in regard to planning; he invited him rather to speak in general terms 
with a view to developing the experience and positive aspects of previous 
conferences without entering into details which might give rise to questions of 
procedure; to begin thus would not be very auspicious at the first Plenary 
Meeting. He requested the participants to take those observations into account.
13.6 The delegate of Cuba said that it was important for all administrations
present, in planning MF bands, to avoid the adoption of any policy under which 
those bands, so widely used throughout the continent, would be subject to 
aggression by any other country. The Radio Regulations established that the

 ̂ medium frequency bands were for national broadcasting service: therefore
broadcasting from one country to another was illegal and implied an aggression 
against State sovereignty.
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His Delegation would like to see such avoidance established as a * 
general principle. . •

Cuba had already expressed to the Administration of the United States, 
with regard to the old bands that, according to that principle, it would not: 
negotiate any form of interference. It took the same position with regard to the 
new band, since its service was being subjected to interference at the present 
time and it was not prepared to take it lying down.

In his Delegation's view, the first aim in planning for the band 
concerned was to avoid using it aggressively against other nations - a principle 
which all should bear in mind in the agreements.

The meeting rose at 1530 hours

The Secretary-General: The Chairman:
R.E. BUTLER F. Savio C. PINHEIRO

Annex: 1
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ANNEX 1

FIRST SESSION OF THE REGIONAL ADMINISTRATIVE RADIO CONFERENCE 
TO ESTABLISH A PLAN FOR THE BROADCASTING SERVICE 

IN THE BAND 1605 - 1705 kHz IN REGION 2

Opening Address

Mr. Chairman,
Excellencies,
Ladies and Gentlemen,

It gives me particular pleasure in congratulating you, Mr. Chairman, 
on your appointment to guide the work of the First Session of this Region 2 
Administrative Radio Conference to establish a Plan for the Broadcasting 
Service in the band 1605-1705 kHz. Those who have known you during the last 
ITU conference in 1985 will recognize very well your combination of modesty 
and youth which inspired you to accomplish the task you were given on that 
occasion. Your tact for open discussion and brilliant spirit for cooperation 
marked your appearance within the ITU activities. I am convinced that you are 
about to embark upon a very busy and, I believe, very successful three 
weeks' work.

Ladies and Gentlemen,

It is a great honour for me to welcome all of you to the Conference, 
in Geneva, on behalf of my colleagues and myself.

The Region 2 consists of over 30 countries, with geographical areas 
which vary from very large to very small, having a common border with only 
one or even ten other countries. Also population density vary from very 
sparse to highly concentrated. Based on these elements, the planning 
approaches should be examined in a spirit of mutual understanding and 
cooperation in the-field of medium frequency broadcasting.

The World Administrative Radio Conference, 1979, in its 
Recommendation 504, gave a new dimension to medium frequency broadcasting 
service in Region 2 extending the upper frequency band limit from 1605 to 
1705 kHz. This portion of 100 kHz partly allocated on exclusive basis and 
partly on shared basis, will permit accommodation of 10 new frequency 
channels in order to improve the utilization of the frequency band as well as 
to achieve a satisfactory broadcasting service in the countries concerned.

The Administrative Council has adopted the agenda for this session, 
in its Resolution 913, calling on the Conference to establish the technical 
criteria to be used for the planning of the 1605-1705 kHz band for 
broadcasting and to develop appropriate criteria for the shared use of band 
1625-1705 kHz between the broadcasting services and other services in 
Region 2.
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It will not be the first time, Mr. Chairman, that the Conference 
will be faced with the difficult issue of sharing, but the ITU experience 
gained through' the VHF-FM Regional Administrative H.adio Conference in 1984 
for Region 1 and some countries of Region 3 and MM-EMA Regional 
Administrative Conferences in 1985 for Region 1 showed that in spite of the 
complexity of the problem the international community in the ITU knows how to 
increase the efficiency of use of limited natural resources and to reach 
practical results.

The planning principles and criteria which this Session has to adopt 
should lead, as far as possible, to the accommodation of the Region 2 
countries broadcasting requirements. However, the date from which this 
portion of the band for broadcasting would become available, as contained in 
Recommendation 504, indicate two additional aspects of the problem:

- necessary transfer of some of the existing services to another 
frequency band,

— availability of suitable broadcasting receivers for the band 
extended to 1705 kHz.

With-this understanding, Mr. Chairman, we do recognize the work to 
be accomplished at this Session of the Conference as a significant point in 
establishing a Plan for the broadcasting service in the band 
1605-1705 kHz in Region 2. It is also for this Session to take sufficient 
action which would encourage the industry to undertake work in regard to 
production of receivers.

The Conference has already the benefit of a substantial body of 
preparatory work completed by the CCIR Study Groups. The necessary studies 
were carried out by the Joint Working Party 10-3-8/1 as well as by the 
Interim Working Party 6/4 of Study Group 6. They were able to produce, well 
beforehand, a complete report which constitutes the documentation required as 
a basis for your discussions.

The IFRB, on its part, has also contributed by making all possible 
efforts to reduce incompatibilities resulting from the Rio de Janeiro Plan. 
Turning specifically to this Conference, in terras of frequency band 
allocated, IFRB will certainly have to perform important tasks during the 
intersessional period according to the decisions to be taken during your 
deliberations.

In this connection, I would like to assure you of the full support 
of all the staff of the Union, particularly those assigned to this 
Conference,

Mr. Chairman, Excellencies, Ladies and Gentlemen,

It remains for me to conclude by wishing you every success in your 
work and a pleasant stay in Geneva.
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COMMITTEE 4

NOTE FROM THE 
CHAIRMAN OF COMMITTEE 4

On the basis of the terms of reference of Committee 4 adopted by the 
first Plenary Meeting (Document 25), two Working Groups were set up with the following 
terms of reference:

Working Group 4A - Chairman - Mr. J.C. Wang (United States), Box No. 28
Secretary - Mr. H. Koker, Box No. 349

Propagation data (item 2.1.2 of the agenda of the Conference: Document 1).
Documents 3, 4, 7, 8, 14, 16, 22.

Working Group 4B - Chairman - Mrs. T.M. Beiler (Belgium), Box No. 32
Secretary - Mr. J. Fonteyne, Box No. 348

definitions (agenda item 2.1.1);

modulation standards (agenda item 2.1.3);

the effect of receiver characteristics upon AM broadcast 
standards (agenda item 2.1.4);

protection ratios, required values for the usable field strength 
and for the nominal usable field strength (agenda item 2.1.5);

transmitting antenna characteristics and transmitter powers 
(agenda item 2.1.6).

Documents 3, 4, 7, 8, 11, 14, 16, 21, 24.

The question of technical criteria for the sharing of the band
1 625 - 1 705 kHz between the broadcasting service and other services in 
Region 2, taking into account Nos. 419 and 481 of the Radio Regulations (agenda 
item 2.2) will be considered by Committee 4 at a later stage. A further Working 
Group 4C may be set up for the purpose.

M.L. PIZARRO 
Chairman of Committee 4

For reasons o f eco nom y, this docum ent is p rin ted  in a lim ited  num ber o f copies. P artic ipants are th ere fo re  k in d ly  asked to  bring
the ir copies to  the  m eeting since no others can be m ade available.
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the attached Note by the IFRB on the status of the primary and permitted services in 
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R.E. BUTLER 
Secretary-General
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ANNEX

N O T E  B Y  T H E  I F R B
on the status of the primary and permitted services in 

connection with planning and notifications

1. Introduction
1.1 In response to a request made by administrations of Region 2, the
Board has prepared this document on the interpretation of the provisions of
RR419, RR430 and RR481 in relation to the respective status of primary and 
permitted service.
1.2 On several occasions the Board's views were requested with respect to
the interpretation to be given to the relationship between primary and permitted 
services when planning one of these services. Documents to this effect were 
prepared for the Region 1 VHF and the Region 1 Maritime Mobile Conferences.
None of these conferences objected to the interpretation given by the Board to 
the respective status of the primary/permitted services.
2. Application of RR419

Considerations applicable to all services and bands
2.1 The part of the documents submitted to the previous conferences which
refers to considerations applicable to all services and bands is reproduced
below:
2.2 The definition of a permitted service is contained in No. 419 of the
Radio Regulations.

"419 (3) Permitted and primary services have equal rights, 
except that, in the preparation of frequency plans, the primary service, as 
compared with the permitted service, shall have prior choice of frequencies."

RR419 basically states that "permitted and primary services have 
equal rights", with one exception, i.e., "in the pr ep ar a t i on of frequency 
plans". However, the use of these words implies that prior to and 
subsequent to such preparation the two categories of service have equal rights.

2.3 The preparation of a plan by a Conference is carried out during its
session. Subsequent additions to, modifications to and deletions from the plan 
which generally take place after the entry into force of the Final Acts of the 
Conference, cannot be considered as part of the "preparation". After the 
Conference, therefore, the two categories of service will have equal rights.
2.4 It may be argued that because No. 419 refes to "frequency plans" the
exception to "equal rights", giving prior choice of frequencies to the primary
service, only applies if both primary and permitted services are being planned. 
This argument can be dismissed since it would mean that when the primary service 
only is being planned, the exception, i.e., "prior choice of frequencies" does, 
not apply. Clearly the term "frequency plans", while in the plural, applies 
also to the case where only the primary service is planned.
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2.5 Conditions Applicable to the bands where the Primary Service is to be
Planned and the Permited Service is not Planned

2.5.1 Prior to the Conference, all primary and permitted services have
equal rights.
2.5.2 During the conference, (i.e., period of preparation of plans) the
primary service has "prior choice of frequencies". This Conference when
assigning frequencies to stations of one service should decide on the manner of 
how to satisfy and protect the requirements of the other service.
2.5.3 After the conference, all primary and permitted services have equal
rights

3. Situation prevailing in Region 2 in the Band to be planned
In Region 2 the 1605-1705 kHz band is allocated as follows:

1605-1800 kHz 
Allocation to Services

Region 2

1605-1625
BROADCASTING 480

481

1625-1705
BROADCASTING 480

/FIXED /
/MOBILE /

Radiolocatiion
481

480 In Region 2, the use of the band 1605-1705 kHz by stations of the
broadcasting service shall be subject to a pl3n to be established by a 
regional administrative radio conference (see Recommendation 504).

481 In Region 2, until the dates decided by the regional administrative
radio conference referred to in No. 480, the band 1605-1705 kHz is 
allocated to the fixed, mobile and aeronautical radionavigation 
services on a primary basis and to the radiolocation service on a 
secondary basis (see Recommendation 504).
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4. Application of RR490
The situation of this Conference is unique in a sense that it is a 

regional conference in which decisions are applicable to the contracting members 
only and at the same time if it is a conference that has to take decisions in 
accordance with RR480 which are applicable to all countries of Region 2 
(contracting or non contracting members); moreover, the decisions relating to 
the dates in RR481 may have some impact on the other Regions which will have to 
protect the Broadcasting Service as from dates on which they have no control.
The Board had to consider in which way it will implement RR480. In this 
respect, the following conclusions were reached.
4.1 Irrespective of their situation with respect to the agreement 
established by this Conference, no country in Region 2 can use the band for 
broadcasting, except if it has allotments/assignments in the Plan.
4.2 Countries not present in the Conference shall be consulted on their 
intention on the use of the band for the Broadcasting Service.
4.3 Any country which has not communicated its requirements will be
considered as not intending to use the band for broadcasting.
5. Application of RR48I
5.1 The application of RR481 leads to the consideration of the following:
a) RR481 refers to dates to be decided by a regional administrative 

conference which would mean that the conference may adopt one date for 
all the band or more than one date for several sub bands;

b) RR481 refers to Recommendation 504 which states that the use of these
bands by the Broadcasting Service shall not commence before certain 
specified dates; it is to be noted that as this Recommendation is 
cited in a provision of the Radio Regulations it has the same status 
as a provision of the Radio Regulations. This would mean that the
Conference has to adopt dates consistent with dates and sub bands
mentioned in the Recommendation;

c) in similar situations the footnotes refer to the "entry into force of
the Final Acts" which would mean that any decision relating to a 
date becomes valid only after the entry into force of the Final Acts 
of the Conference; it is to be noted that the decision relating to 
the dates may affect the non contracting members as well as the two
Region which will have to protect the BC afte these dates;

d) the agenda of the first session does not contain an item referring to 
the decisions on these dates; this would mean that this matter is 
left intentionally to the second session.

5.2 In the Board's view the 1979 Conference wanted to fix up definitively 
in the framed p a r t  of the Table the f u t u r e  and final situation of the allocation 
of the band 1605-1705 kHz. The 1979 Conference left to this conference to 
decide only on the dates at which this final situation becomes applicable; 
consequently RR431 is not titled as a different category of service. For these 
reasons the Board is of the view that:
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a)

b)

c)

6.

6.1
is allocated to only the fixed, mobile and aeronautical radionavigation service 
on a primary basis.
6.2 During the Second Session of the Conference, under RR481 the band is 
not yet available for use by the Broadcasting Service and the Fixed,
Aeronautical Radionavigation, and Mobile Services are still primary, therefore, 
the comments contained in 5.2 b) and c) above apply. (N.B. The required 
extracts from the MIFR can be made available to the Conference.)
6.3 After the Second Session of the Conference;
6.3.1 Period between the second session and the dates at which the
allocation is modified.
During this period:
a) the band is allocated on a primary basis to only the fixed, mobile 

and aeronautical radionavigation services;
b) no broadcasting stations can be brought into service in accordance 

with Recommendation 504;
c) there is a plan which may require protection from assignments of the

fixed, mobile and aeronautical radionavigation service.
6.3.2 After the dates at which the allocation is modified

As the Conference concerns planning in a band allocated to primary and 
permitted services, the Board will have to develop rules of procedure to be 
applied after the entry into force of the Final Acts of this Conference when 
examining notices of frequency assignments in the services concerned, mainly 
when considering provisions of RR1245 of Article 12 of the Radio Regulations. 
These rules of procedure should take account of the manner in which the 
Conference will treat the assignments pertaining to non-planned services and 
recorded in the Master Register.

the dates should be decided by the second session; it is to be noted 
that Recommendation 504 contains one date which is prior to the 
planned date for the second session;
the conference is supposed to adopt an agreement having provisions 
which are applicable to the contracting members. Therefore, the 
Board is obliged to protect the fixed and mobile services of non 
participating countries on the basis of equal rights with the 
Broadcasting Service;
as the plan is a set of bilateral agreements between participating 
countries, the Conference may, as indicated in 2.5.2, either decide on 
the appropriate protection to be applied by all the participating 
administrations or leave this matter to administrations to decide on 
bilaterally.
Considerations applicable to Region 2 where only one primary 
service is to be planned and the other primary services become 
permitted at some date after the RARC
Prior to the Second Session of the Conference the band 1625-1705 kHz



6.3.3 Relations between the Plan and the Other Services
This conference should adopt provisions applicable to the parties of 

the Agreement permitting the protection of assignments in the Plan which have 
not been brought into use. In the absence of such provisions, a frequency 
assignment of a permitted service, notified after the conference and capable of 
causing harmful interference to planned assignments not in use and therefore not 
in the MIFR will receive a favourable finding. Its recording in the MIFR will 
give it the right to international protection. Such situations may greatly 
reduce the efficiency of the Plan. A possible solution to this may consist in 
adopting provisions in the agreement that will request the Board to examine 
notices of the other services to which the band is allocated vis-a-vis all 
entries appearing in the Plan. The Board considers that the second session of 
the conference should be made competent to deal with this matter.
7. Relations with non-parties to the Agreement in the three Regions
7.1 Irrespective of their category of allocation (primary or permitted), 
assignments notified by countries non-party to the Agreement in Region 2, and 
assignments notified by administrations of Regions 1 and 3 will be examined by 
the Board only with respect to those assignments which are recorded in the 
Master Register and not with respect to those assignments appearing in the Plan 
which are not recorded in the Master Register. There exists no possibility for 
the Board to protect the Plan in such situations except if a world 
administrative radio conference, with this matter on its agenda, adopts 
provisions to this effect.
7.2 Similarly, assignments in the Plan, when notified, will be examined 
with respect to assignments of countries non-party to the Agreement in Region 1, 
2 or 3 which are recorded in the MIFR. As they may run the risk of receiving 
an unfavourable finding, the Board recommends that the planning process take 
account of assignments already recorded; extracts will be made available to 
this effect.
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REPORT BY THE 
INTERNATIONAL FREQUENCY REGISTRATION BOARD 

ON IFRB TECHNICAL STANDARDS

1. Introduction
The Board has carried out studies with a view to revising the IFRB

Technical Standards on the basis of the latest available information and
modified some of the Standards which are now being applied.

The Technical Standards applicable to the services other than 
Broadcasting in the band 1605-1705 kHz being considered by the Conference are 
briefly described below. Those parts of the Standards (TSA-1, TSA-2, TSA-3 and 
TSA-5) which may be useful to the Conference are reproduced in Annexes 1 to 4 to 
the present report. These Standards have been developed to cover all services 
in the band 1605-4000 kHz. At the present time, there is no technical 
examination with respect to broadcasting in the band 1605-1705 kHz: however,
these Standards are now used for broadcasting in the bands

2300-2498 kHz (Region 1, 2300-2495 kHz (Regions 2 and 3),
3200-3410 kHz (all Regions) and 3900-4000 kHz. ..

2. Tables of Protection Ratios (TSA-1)
Technical Standard A-l (TSA-1) contains signal-to-interference protec­

tion ratio values (PR) for the main types of transmission. These values of 
protection ratios had been determined from RF steady state protection ratio 
values by adding allowances for long-term intensity fluctuation and short period 
fading for a given time percentage corresponding to the performance quality 
criteria applicable to each type of transmission. For each transmission type 
two time percentages are used: one (e.g. 99% of the time) which is intended to
fully satisfy the required performance quality criteria in the fading signal 
environment when the wanted signal is at its weakest level at the instant when 
the interference signal is likely to be at its strongest level so as to reach a 
favourable finding foreseen in RR1249 and RR1250, and another one (e.g. 75%) 
which ensures protection during a lesser percentage of time to meet the 
objectives stipulated in RR1251 (values in brackets in TSA-1 for "qualified 
favourable" findings). RF steady state S/I protection ratio values had been 
deduced from CCIR Recommendation 339 (AF signal-to-noise ratio). Values for the 
required time percentage corresponding to the performance quality criteria are 
based on CCIR Recommendation 339.

3. Tables of the minimum field strength to be protected (TSA-2)
TSA-2 contains values for the minimum field strength to be protected 

for the main types of tranmission. These values of the minimum field strength 
had been determined from the median values (50%) of the noise level 
(atmospheric, man-made or galactic) and the steady stage signal-to-noise ratio 
(S/N) by adding appropriate allowances for 90% of the time to take into account i
the noise level variation and the intensity fluctuation of the wanted signal.
Values of the minimum field strength to be protected contained in TSA-2 have 
been derived from CCIR Report 322 and Recommendation 339.
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The aim of calculating the minimum field strength to be protected is 
to determine the field strength at the receiving point below which the wanted 
signal is not worth being protected against interfering signals because the 
wanted signal-to-noise ratio is smaller than that which could satisfy the 
required performance quality criteria without interference. Values of the 
minimum field strength to be protected are calculated in two steps. First, the 
noise grade figures (see Annex 2) are determined, from Tables 1 to 4, for the 
location of the receiving point and for the season and time concerned. This 
noise grade figure is then used in order to obtain, from Table 5A or 5B, the 
minimum field in dB above 1 jiV/m, for the type of transmission and frequency 
concerned.

4. Tables of Receiver Discrimination (TSA-3)
Values of TSA-3 for receiver discrimination are defined as a 

correction, in decibels, to be applied to the signal-to-interference ratio and 
expressed as a function of the frequency separation between the wanted and 
unwanted emissions (Af).

The values of TSA-3 are determined on the basis of:

- the selectivity of typical receivers assumed to be used for different
classes of emission, and

- the necessary bandwidth occupied by the interfering emissions, 
together with the energy distribution of the power within and outside 
the bandwidth.
The Board's studies were based on CCIR Recommendations 328 and 332.

5. Tables of field-strength values (TSA-5)
Technical Standard A-5 (TSA-5) contains values of field strength for 

ground-wave and sky-wave propagation mode in frequency bands between 9 kHz and 
3 900 kHz. Field strength values are given in the form of tables as a function
of the distance, in median values (exceeded 50% of the time) in decibels
relative to 1 pV/m. The power reference to be used is a radiated power of 1 kW 
(30 dBW) from a loss-free halfwave dipole antenna isolated in space. Allowances
had been made (by considering typical antennae: vertical antenna for the band
535 - 1 605 kHz, and an average of horizontal half-wave dipole, inverted L and
vertical antenna for the bands 1 605 - 3 900 kHz) mainly to take into account
the vertical radiation pattern for ionospheric propagation mode. (Horizontal 
directivity is to be taken into account separately for directive antennae, if 
necessary.)

Reference ground conductivity values are:
- propagation over sea : ° = 4 S/m, e = 80;
- propagation over land : <r - 10~2 s/m, € = 4.

I



Values for TSA-5 had been deduced from the following sources:
- ground-wave propagation: CCIR Recommendation 368,
- sky-wave propagation: CCIR Report 264-1

EBU, OIRT studies
FCC, Rules of Practice and Procedures.

[For broadcasting in the band 525 - 1 606.5 kHz, separate technical 
standards have been prepared based mainly on the two Regional Agreements GE75 
and RJ81.]

Annexes: 4
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RF SIGNAL-TO-INTERFERENCE RATIOS
IFRB TECHNICAL STANDARD SERIES A-l 

Values are expressed in terms of p.e.p. (For conversion factors see Annex 1A.)

Transmission type Frequency band (kHz) 
1 606.5 - 4 000

Telegraphy, aural reception 11 (5 - 10)
Telegraphy, aural reception 
Meteo, Press

13 (5 - 12)

Telegraphy, automatic reception, 
without e'rror correction

17 (10 - 16)

Telegraphy, automatic reception, 
with error correction

12 (7 - 11)

Phototelegraphy, facsimile 24 (16 - 23)

Te
le

ph
on
y

not
 
for
 
co
nn
ec
ti
oi
 

to 
pu
bl
ic
 
ne
tw
or
k DSB and

SSB full (CO) 
carrier

21 (17 - 20)

SSB, reduced or
suppresed (CO) 
carrier, ISB

15 (11 - 14)

for
 

co
nn
ec
ti
on
 

to 
pu
bl
ic
 
ne
tw
or
k DSB and

SSB full (CP) 
carrier

34 (28 - 33)

SSB, reduced or
suppressed (CP) 
carrier, ISB

28 (22 - 27)

Broadcasting 38 (32 - 37)

Aeronautical mobile service in 
the exclusive bands 
(telegraphy or telephony)

15

Radiobeacons 15
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ANNEX 1A

CONVERSION FACTORS FOR DIFFERENT NOTIFIED POWER TYPES

Conversion *)
Class of Notified mean to p.e.p. to
emission power type p.e.p. mean -

NON Z 0 0

A1A X _ -3
A1B X - -3
A1C X - -3
A2A Y +4 _
A2B Y +4 —
A.2N Y +4 —

H2A Y +3 —
H2B Y +3 —
H2N Y +3 —
D2A Y +3 _
R2B X — -3
J28 X - -3

A3E (BC) Z +6 0

A3E Y +4 (4-6)
H3E Y +4 (3-6) -
R3E X - -4 (4-10)
J3E X - -4 (4-10)
A3C Y +4 _
R3C X — 0
J3C X - 0

A7B Y +4
H7B Y +4 —
R7C X - -4 (3 -6)
J7C X - -4 (3 -6)
B7B X - -4

B8E X — -4 ; (3-13)
B8C X - 0

AXX Y +6
BXX X - -4 (3-10)
JXX X - -4 (3-10)
B9W X — -4

F,G/1,2,-
3/7, X/ Y 0 _
B,C,D,X

P,L,M,X/- X _ 10 log t
any **) T
K2B X - 10 log t *

T
K3E X - 10 log t.

T 7

N o tes :

* ) In  th e  cases w here , i n  b ra c k e ts , 
rrore th a n  one f ig u r e  i s  g iv e n , 
these  f ig u r e s  r e f e r  to  d i f f e r e n t  
m o d u la tin g  s ig n a l c o n d it io n s  (e .g . 
sm oo th ly  read  t e x t  in s te a d  o f  
s in u s o id a l m o d u la tin g  s ig n a l a t  
100 % c a r r ie r  m o d u la tio n )
(see CCIR Rec. 3 2 6 -4 ) .

* * )  In  th e  case o f  p u ls e  m o d u la tio n :
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VALEUR DO O EO R E Ot. B R U II EN FONCTION DE L A  LA TITU D E ET DE LA  LO N G IT uO E  DU L IE U  OE RECEPTIO N  

N O IS E  G RAD E FIOURES ACCO RDING  TO LA TITU D E ANO LONGfTUOE OF RECEIVING PO NT  

V A L O R E S  D E L  O RAO O  DE RU IO O  E N  F U N C IO N  OE L A  L A T IT U O  Y DE L A  LO N G ITU D  D E L LU O A R OE R E C E P C IO N

T3A-2(198A)
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VALCUR DU OCORC DC BRUtT CN fO N C TIO N  DC LA LATITUOC n  DC LA LONGITUOC DU LfCU DC RCCCPtlUN  

NOISC ORAOC DGURCS ACCORDING TO LATITUOC AND LONGITUDC OF RCCCIV1NG POINT 

VALORES D E L ORAOO DE RUIDO EN  FU NC IO N DE LA  LATITUD Y DE LA  LONOITUO D E L LUOAR OE RECEPCION

TSA-2(1984)
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VA LEU R DU DEORE DE BRUrT EN FONCTION DE LA LATrTUDE ET DE L A  LONOITUOE DU L IEU  DE RECEPTION TSA-2 ( 1 9 3 4 )

NOISE GRADE FIGURES ACCORDINO TO LATITUDE AND LONOITUDE OF RECEIVINO POINT

VALORES DEL ORADO DE RUIOO EN FUNCIO N OE LA  LATITUD Y DE L A  LONGfTUO DEL LU C A R  DE RECEPCtON

p M o d e  : SEPTEMBRE -  OCTOBRE -  NOVEMBRE 
p trio d  : SEPTEMBER -  OCTOBER -  NOVEMBER • 

p »rlo d o : SEPTIEMBRE *  OCTUBRE -  NOVIEMBRE

ANNEX 
2 

(cont'd)



TSA-2 (1984)

Intensite minimum du champ 3 prot£ger (exprimee en dB par rapport 3 1 uV/m) 
Minimum field strength to be protected (expressed in dB relative to I uV/m) 
Intensldad de carapo minima a proteger (expresada en dB con relacidn a 1 uV/m)

Type de transmission: 
Type oE transmission: 
Tipo de transmision:

T£l£graphie, reception auditive' 
Telegraphy , aural receptlot 
Telegrafia, recepcion audit

iitiveT
-- r11 i va )

(B > 0.5 kHz)

5 A

Constants to be added 
to obtain other types 

of emissions
Narrow band TG 
(B < 0.5 kHz)
Telegraphy aut 
(B > 0.5 kHz)

Phototelegraphy

GOx:aQ>rHa)Eh

J3E 
11312 
B8I2

113E

A3E
J3E
R312
B8E
II3E
A3E

+jCO(doromoGm

LF/MF

BC Trop

- 5

16

14

20

23

25

31
34

49

46
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BC-R2(l)/34-E

A N N E X  3

3 .  T S A - 1

Discrimination du recepteur (dB) — Receiver discrimination (dB) 
Dlscrimlnaclon del receptor (dB)

Emission brouilleuse - Interfering emission - Emision interferente

k

Telegraphy
Other

telegraphy

(TG)

Telephony 
SSB - CP 

ISB - CO - CP 
(with privacy 

device)

Telephony 
DSB - CP 

(with privacy device) 
SSB - CO 

(without privacy dev)

Telephony 
DSB - CO 

(without privacy dev.)

10
0H

A1
A

50
0H

A1
A 

50
QH

A1
R

1 K
OO

A1
B

A2
A.

A2
B,

A2
N,

H2
A,

H2
B.
II
2N

0 0 0 0 0 0 0 0 0
0,1 0 0 0 6 0 0 0 0
0,2 0 0 3 6 0 0 0 0
0,3 0 5 6 6 0 0 0 3
0,4 0 7 9 6 0 0 3 9
0,5 0 9 11 6 0 3 9 15
0,6 0 11 14 6 0 9 15 21
0,7 7 13 16 6 0 13 19 25
0,8 8 14 18 6 3 17 23 29
0,9 9 15 20 6 6 19 25 31
1 10 17 22 6 10 21 27 33
1,2 11 20 26 24 21 23 29 35
1,4 12 23 30 39 30 25 31 37
1,6 13 26 31,5 50 38 26 32 38
1,8 14 29 38 58 44 27 33 39
2 15 32 42 64 50 28 34 40
2,2 16 35 46 57 29 35 41
2,4 17 38 49 60 30 36 42
2,6 18 42 53 63 30,5 36,5 42,5
2,8 19 45 56 66 31 37 43
3 20 48 59 69 32 38 44
4 25 59 64 78 35 41 47
5 30 64 38 44 50
6 34 69 40 46 52
7 39 42 48 54
8 44 44 50 56
9 49 46 52 58

10 55 47 53 59
12 62 49 55 61
15 70

k = Af ~ 0 5 Bwa <II - (0,5 Bwa + 0,5 Bwi) + 1
0,5 Bwi

k : Facteur de discrimination du recepteur - Receiver discrimination factor - Factor de 
discrimination del receptor.

Bwi : Largeur de bande de l'emission brouilleuse - Bandwidth of interfering emission - Anchura de 
banda de la emision interferente.

Bwa : Bande passante du recepteur de l'emission desiree — Pass-band of receiver of wanted emission.
Banda pasante del receptor de la emission deseada.

A f  : Decalage entre les frequences assignees - Frequency separation between assigned frequencies -
Separation entre las frecuencias asignadas.
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BC-R2(l)/34-E

Intensite de champ (exprimee en dB par rapport a 1 jiV/m)
Field strength (expressed in dB relative to I jiV/m)
Intensidad de campo (expresada en dB con relaci6a a 1 jiV/m)

ANNEX 4 TSA-5 (Rev.84)

TERRE-LANO-TIERRA
Distance 
en km

Distance 
in km
Distancia 
en km

1605 - 2300 kHz
Onde 
de sol
Ground
wave
Onda de 
superficie

Onde ionospherique — Sky wave —
Onda ionosferica

midi (activite solaire faible) 
noon (low solar activity) 
mediodia (actividad solar baja)

nuit
night
noche

0O
latitu
300

tde - le 
400

ititud
500 600

10 78
50 48 46100 34 30 43200 17 10 15 21 41300 5 2 3 4 8 16 41400 - 8 4 - 3 - 2 2 10 41500 - 7 - 6 - 5 - 1 6 41600 - 9 - 9 - 8 - 4 2 41700 -11 -11 -10 - 6 - 1 41800 -12 -12 -11 - 9 - 3 41900 -13 -13 -12 -10 - 4 401000 -14 -14 -13 -11 - 5 391100 -15 -15 -14 -12 - 7 391200 -16 -16 -15 -13 - 8 381300 -17 -17 -16 -14 - 9 371400 -18 -18 -17 -15 -10 361500 -20 -20 -19 -16 -12 351600 -21 -21 -20 -17 -13 341700 331800 331900 32

2000 322200 312400 302600 292800 283000 273200 263400 253600 233800 214000 194500 155000 10
HOD NOC

Les intensites de champ de l'onde ionospherique n'ont pas ete indiqu£es dans 
les cas ou elles sont inferieures a celles de l^onde de sol, sauf dans 
quelques cas ou ^interpolation s'en trouve facilitee.
The values for sky wave field strength have not been included when they are 
less than the ground wave, except when they make the interpolation easier.
No se han indicado las intensidades de campo de la onda ionosferica cuando 
son inferiores a las de la onda de superficie, salvo en algunos casos en que 
ello facilita la interpolation.
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BC-R2(1)/34-E

Intensite de champ (exprimee en dB par rapport a I (uV/m)
Field strength (expressed in dB relative to 1 p.V/m)
Intensidad de campo (expresada en dB con relacidn a 1 ̂ uV/m)

MER-SEA-MAR

ANNEX 4 (dont'd) TSA-5 (Rev.84)

Distance 
en km

Distance 
in km

Distancia 
en km

1605 - 2300 kHz
Onde 
de sol
Ground
wave
Onda de . 
superficie

Onde ionospherique — Sky wave —
Onda ionosferica

midi (activite solaire, faible) 
noon (low solar activity) 
mediodia (actividad solar baja)

nuit
night
noche

0°
latitu
30°

ide - li 
400

ititud
500 600

10 86
50 72
100 65
200 57
300 50
400 43 41
500 38 41
600 32 41
700 27 41
800 22 41
900 16 40
1000 11 39
1100 6 -12 - 7 39
1200 0 -15 -13 - 8 38
1300 - 5 -17 -17 -16 -14 - 9 37
1400 -10 -18 -18 -17 -15 -10 36
1500 -15 -20 -20 -19 -16 -12 35
1600 -21 -21 -20 -17 -13 34
1700 33
1800 33
1900 32
2000 32
2200 31
2400 30
2600 29
2800 28
3000 27
3200 26
3400 25
3600 23
3800 21
4000 19
4500 15
5000 10

HOD NOC
Les intensites de champ de l'onde ionosph£rique n'ont pas ete indiquees dans
les cas ou elles sont inferieures a celles de l'onde de sol, sauf dans /
quelques cas ou ^interpolation s'en trouve facilit£e.
The values for sky wave field strength have not been Included when they are 
less than the ground wave, except when they make the interpolation easier.
No se han indicado las intensidades de campo de la onda ionosferica cuando 
son inferiores a las de la onda de superficie, salvo en algunos casos en que 
ello facilita la Interpolacion.
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1. Terms of reference of Committee 4 (Document 25)

The Committee noted the terms of reference of Committee 4 as approved by 
the first Plenary Meeting.

2. Organization of work (Documents DT/4 and 28)

2.1 The Chairman drew attention to the Working Group structure proposed in
Document DT/4, which had been drawn up on the basis of the general schedule of work
of the Conference as set forth in Document 28 and of the resources available. Since
participating countries would be bearing the costs of the Conference, it was
particularly important that the teams of interpreters, in particular, should be used
as efficiently as possible.

Turning to the terms of reference of the Working Groups, he pointed out 
that matters relating to technical criteria for the sharing of the band 1 625 - 1 705 kHz 
in Region 2 would be dealt with, according to the progress made by the Working Groups,
either by a third Working Group or by the Committee as a whole.

He drew particular attention to the general schedule of work of the Conference
(Document 28) and to the date - Wednesday, 23 April - set for the completion of the work
of the Working Groups and that set for completion of the work of the Committee 
(Friday, 25 April).

The Committee approved the organization of work as proposed.

3. Appointment of Working Group Chairmen

3.1 The Chairman made the following proposals:

Working Group 4-A: Mr. J.C.H. Wang
(United States of America)

Working Group 4-B: Mrs. T.M. Beiler (Brazil)
O

3.2 The delegate of the United States of America said that while he would in
principle like to accept the nomination as Chairman of Working Group 4-A, he would 
also, as one of the few people specializing in propagation, have to introduce and 
defend certain documents, and participate in the discussions. If he had permission to 
do that, he would gladly accept the nomination.

3.3 The Chairman replied that there should be no problem with that arrangement.
The Committee had every confidence in Mr. Wang's impartial nature and integrity.

3.4 The delegate of Brazil said that his Delegation was happy to be able to
provide a Chairman for Working Group 4-B and fully supported the nomination of 
Mr. Wang for Working Group 4-A.

The proposals were adopted.

The meeting rose at 09.20 hours.

The Secretary: The Chairman:

J. FONTEYNE M.L. PIZARRO
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Paragraph 2.2

In the tenth line, replace the words "sharing an allotment 

area" by "in the border areas".

Paragraph 2.3

Replace the third and fourth sentences as follows :

"Allotment planning had many advantages, not least the fact that prior 
submission of station location and characteristics were not needed and 
that it could easily be implemented with microcomputers - an important 
asset for countries that could call on few software facilities to assist 
them in their calculations. Brazil considered that the requirements 
set out in its document were met by the planning method proposed by 
Canada, subject to a few modifications."

Paragraph 2.7

At the end of the sixth line, replace "small countries" by 

"countries utilizing small allotments".

Fo r reasons o f eco nom y, this d o cu m ent is p rin ted  in a lim ited  num ber of copies. P artic ipants are th e re fo re  k in d ly  asked to  bring
the ir copies to  the  m eeting since no others can be m ade available.
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1. Terms of reference and organization of work of the Committee
(Document 25)

1.1 The Chairman drew attention to Document 25, in which the terms of 
reference adopted by the Plenary for Committee 5 were set out. With regard to 
the first paragraph of those terms of reference, the Committee should note that 
the word "guidelines”, as was made plain in § 2.1.7 of the Conference Agenda 
(Resolution No. 913 (Document 1)), referred to the Agreement to be prepared by 
the second session and not to the planning procedure to be established by the 
present one. That point was not clearly made in the wording of the French and 
Spanish texts of Document 25.

He proposed that the Committee, in organizing its work, should deal 
separately with the two tasks set out in the first paragraph of its terms of 
reference, considering first the planning method to be recommended to the 
Plenary and then going on to prepare the guidelines for the Agreement. The tasks 
set out in the second and third paragraphs of the terms of reference, the 
details of which would be conditioned by the planning method decided on, could 
be dealt with last.

1.2 In response to a question from the delegate of Chile, the 
Technical Secretary said that although the Committee had no authority to amend 
the text of Document 25, which had been adopted by the Plenary, it could make 
clear that, by adopting the organization of work proposed by the Chairman, it 
was interpreting its terms of reference in accordance with the wording of
§ 2.1.7 of Resolution No. 913. It would then be appropriate for the Chairman, in 
his first report to the Plenary, to draw attention to the ambiguity in the 
French and Spanish texts of Document 25 and request their alignment with the 
English text and with Resolution No. 913.

The terms of reference were noted and the organization of work proposed 
by the Chairman adopted.
2. Planning method (Documents 7, 8, 11, 13, 16, 20, 23 and 24)
2.1 The Chairman invited those delegations whose administrations had
prepared proposals on the planning method to introduce their texts.

2.2 The delegate of Canada said that his Administration's proposals were
contained in section 8 of Document 7. Canada had decided for the reasons set out 
in sub-section 8.1 that allotment planning was preferable to assignment 
planning. After experimenting with a number of possible approaches, it had 
decided that the objectives of simplicity, flexibility, efficiency and equality 
in border areas would best be met by the Modified Allotment Plan (MAP) approach 
set on in sub-sections 8.2 and 8.3. A cornerstone of the planning method was the 
provision of a fixed single standard protection distance applicable throughout 
Region 2. In addition, provision was made for the equitable allocation of 
priority channels to countries sharing an allotment area and for the use of non­
priority and adjacent channels. Maps had been provided to illustrate the kind of
distribution of priority channel entitlements and priority channel allotments 
(Figures 8.1 and 8.2) that might result from the proposed planning approach. 
Implementation criteria were dealt with in sub-section 8.4 and Figure 8.3. The 
details of the proposed planning method were susceptible to variation and 
adjustment in the course of discussion by the Committee. The basic outline of 
the approach was one that Canada felt would be simple to develop and fair to all 
the countries concerned. If adopted it would enable the present session to make 
considerable progress and have valid Recommendations to make to the second 
session.
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2.3 The delegate of Brazil, introducing Document 8, said that section VI of 
Document 8 contained his Administration's proposals on planning starting with a 
list of seven principles to be observed, whatever method was adopted. Brazil's 
preference for an allotment planning method was stated and a number of standard 
parameters and planning criteria for such an approach were put forward.
Allotment planning had many advantages, not least the fact that prior submission 
of station location and characteristics were not needed and that it could easily 
be implemented with the help of microcomputers - an important asset for 
countries that could call on few software facilities to assist them in their 
calculations. Brazil considered that the requirements set out in its document 
were met by the planning method proposed by Canada. That method would facilitate 
the work of the second session of the Conference and keep the need for 
coordination between countries to a minimum.
2.4 The delegate of the United States of America, introducing Document 11, 
said that while his Administration had no specific planning approach to propose, 
it considered that any planning method to be considered by the Conference should 
embody the principles of equitable distribution, channel re-use and 
preservations of future rights. In view of the fact that the band was a new one, 
allotment planning was to be preferred to assignment planning since it would 
ease the task of the second session of the Conference. The United States' views 
on suitable values for transmitting antenna characteristics and station power 
were also given in the document. It was recognized, however, that departures 
from such standard values could be allowable in certain circumstances provided 
that protection equivalent to that provided by the standard values was 
maintained. Delegates' attention was drawn to part three of the document, which 
considered sharing criteria in the new band.
2.5 The delegate of Chile, introducing Document 13, said that his 
Administration also supported an allotment planning approach. It could accept 
the Canadian proposal provided some adjustments could be made to the suggested 
parameters to accommodate the particular propagation conditions existing in 
certain areas of Region 2. Chile was concerned that the implementation procedure 
contained in the Canadian proposal (Document 7, Figure 8.3) would in the long­
term turn the original allotment plan into an assignment plan. He would revert 
to that point on a later occasion when it could receive more detailed 
discussion.
2.6 The delegate of Paraguay said that, as indicated in section 8 of 
Document 16, his Administration was among those which supported allotment 
planning as the most efficient, effective and flexible approach.
2.7 The delegate of Cuba, introducing Document 20, said that its opening 
section set out the principles his Administration considered should govern the 
plan to be adopted for the band concerned. The document then considered a number 
of constraints affecting such planning in Region 2 and went on to propose a 
number of parameters to take account of those constraints, among others the need 
to provide for the use of channels on a strictly local basis by small countries. 
In that connection, it would make for more equitable planning if administrations 
could be provided with a diskette that would enable them to carry out their 
intersessional calculations on microcomputers. Cuba would prefer an allotment 
planning approach in view of its greater flexibility and simplicity.
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2.8 The delegate of Argentina, introducing Documents 23 and 24, said that
his Administration had carried out a number of studies on allotment and 
assignment planning for the new band in Region 2. It had found that in areas 
comprising small or medium-sized countries and involving a large number of 
frontiers, assignment planning would result in far more efficient use of the 
small frequency spectrum available. Argentina therefore favoured an assignment 
planning approach.

The meeting rose at 1200 hours.

The Secretary: 
M. GIROUX

The Chairman:
M . FERNANDEZ-QUIROZ'
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1. Organization of the work of the Committee

1.1 The Chairman opened the meeting by introducing the "Vice-Chairman and '
thanking in advance the Head of the Finance Department who was to act as 
Secretary of the Committee. He said that he envisaged that the Committee would 
meet once per week, and complete its work mid-way through the final week by
submtting its report to the Plenary.

2. Terms of reference and facilities made available to delegates (DT/1)

2.1 The Chairman said he assumed that the facilities available to delegates 
would be satisfactory as they have always been in the past.

The Committee took note of the terms of reference as contained in 
Document DT/1.

3. Financial responsibilities of administrative conferences (Document 12)

3.1 The Chairman referred participants to Document 12 in which the
Secretary-General drew attention to the provisions of Article 80 of the 
Convention and Resolution No. 48 of the Plenipotentiary Conference (1982) 
concerning the financial responsibilities of conferences. In that respect, he 
said that he intended to remind the Chairmen of Committees 4 and 5 of those 
responsibilities, asking them to advise Committee 3 of the budgetary 
consequences of decisions taken in their respective committees.

Similarly, he might send a note to the Chairman of the IFRB and the
Director of the CCIR inviting them to submit their estimates of the financial 
consequences of decisions as they were taken.

The above information would then be used as a basis for Committee 3's 
final report to the Plenary.

It was so agreed and the Committee authorized its Chairman to issue the 
above notes, with an indication of the deadline by which the information should 
be submitted.

4. Budget of the Conference (Document 5)

4.1 The Secretary of the Committee introduced the budget in Document 5, as 
approved by the 1985 session of the Administrative Council, from which it was 
seen that the major expenses were those relating to supernumerary staff and 
common services, the latter being charged to the conference budget in the case 
of a regional conference. The total figure of 1,123,000 Swiss francs was to be 
adjusted to take account of modifications in the common system which had taken 
place since the budget had been approved.

In reply to questions from the floor, he explained that, under 
Article 15 of the Convention, all countries in Region 2 would share the cost, 
regardless of whether they attended or not, and that all the countries listed on 
page 8 of the document were part of Region 2. The position of the Conference 
accounts would be reported to the second and third meetings of the Committee: it 
was to be expected that the final total, and thus the amount per contributory 
unit, based on actual expenditure, would in fact be less than that indicated.
The Conference accounts would, following the normal, practice, be closed two 
months after the end of the Conference.

The Committee took note of Document 5.
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5. Contributions of non-exempt recognized private operating agencies 
(Document 6)

5.1 The Chairman drew attention to Document 6 concerning the conditions for
participation in the Conference by non-exempt organizations, pointing out that 
no application had been received from an organization within that category.

The Committee took note of the document.
6. Attendance at regional administrative conferences of Members not 

belonging to the region concerned (Document 18)
6.1 The Chairman explained that the provisional rules described in
Document 18 had been drafted by the Administrative Council to cover the
attendance at regional conferences of Members from other regions who wished to 
monitor the results without bearing a full share of the costs and without the 
right to speak or take an active part.
6.2 The Secretary of the Committee added that normally it would be the
Administrative Council which set the price for a set of documents, but in the 
present case it was suggested that the Budget Control Committee should do so, 
since the session of the Administrative Council was not being held until June.
In fact the problem was theoretical only, since there were not Members from 
other regions present.

The Committee took note of Document 18, on the understanding that a 
revised version would be issued to clarify the explanation of how the price per 
set of documents was calculated.

The meeting rose at 0935 hours.

The Secretary: 
R. PRELAZ

The Chairman: 
E.D. DuCHARME
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1. Terms of reference of Committee 2 (Documents DT/1 and 25)

The Committee took note of the terms of reference contained in 
Document 25 and of the deadline for submission of its report, set for 
Tuesday, 29 April 1986.

2. Organization of the Committee's work

2.1 The Chairman suggested the formation of a small Working Group, 
comprising himself, the Vice-Chairman and a delegate from Canada
(Mr. D. Fraser), to examine the credentials for conformity with the Convention.

It was so agreed.

2.2 The Chairman said that the first meeting of the Working Group would 
probably be held towards the end of the first week of the Conference and members 
would be convened individually.

The meeting rose at 1110 hours.

The Secretary: 
R. MACHERET

The Chairman: 
S.E. MONTANARO
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1. Terms of reference of the Editorial Committee (Nos. 473 and 474 of the
International Telecommunication Convention, Nairobi, 1982)

1.1 The Chairman recalled that the terms of reference of the Editorial
Committee were those set out in the Convention.

2. Organization of work

2.1 A number of details were given concerning the measures foreseen for
the organization of work. The delegations participating in the Editorial 
Committee were requested to designate, if possible, several members in case the 
Committee was obliged to split into several working groups towards the end of 
the Conference.

3. Contents and structure of the Report to be prepared

3 . 1 The Chairman said he would need a draft as soon as possible for 
submission to the first meeting of the Steering Committee. During a discussion 
involving the delegates of the United States of America and the Vice-Chairman 
(United Kingdom), it was agreed that various items could be taken into account, 
including the structure of the Report drawn up by the First Session of the 
Regional Administrative MF Broadcasting Conference, Region 2 (duly adapted to 
the requirements of the present Conference) or the structure of the Report 
prepared by the CCIR.

3.2 The Chairman said he would discuss the matter with the Chairmen of
Committees 4 and 5 before preparing the draft.

3 . 3 The Vice-Chairman (United Kingdom) expressed the wish that for
definitions Committees 4 and 5 should as far as possible use those already 
adopted in the past.

The meeting rose at 1030 hours.

The Secretary: 
P.A. TRAUB

The Chairman: 
P. PERRICHON
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Argentine Republic

PROPOSALS FOR THE WORK OF THE CONFERENCE

INTERMEDIATE PLANNING METHOD (IPM), OR METHOD 
FOR COORDINATING ASSIGNMENTS IN FRONTIER FRINGE AREAS 

(Agenda item 2.1.7)

Since the occupation of this band by the broadcasting service 
means that operational stations of other services will have to be 
transferred to other bands, and in most cases will have to change 
their equipment, the Argentine Republic considers that the greatest 
care should be taken to develop a regional planning method 
satisfactory to all the countries concerned, both large and small, 
developed and developing.
1. Basic conditions

In order to take decisions of continental scope concerning 
the forward planning of the broadcasting service in the band in 
question, account must be taken of the conditioning factors arising 
from existing wide dissimilarities in geography, population, socio­
economic situations and development. It must also be borne in mind 
that the band in question has only 10 channels to be shared, that the 
related ground-wave propagation conditions are poor and that there 
will be some cost involved in transferring other services' existing 
installations to other bands or replacing equipment.
2 . In te r m e d ia te  p la n n in g  m ethod (IP M )

Essentially, the method described below consists in defining 
a geographical coordination fringe on both sides of national frontiers 
- for example, 550 km when planning assignments for 1 kW stations 
operating at night, or 170 km for 0.25 kW stations (conductivity 
10 mS/m) - and coordinating future planned assignments only between 
sites located inside the fringe.
3 . A l t e r n a t iv e

In order to make forward planning more flexible, 600 km might 
be adopted as the distance for 1 kW stations, thus enabling an 
assignment to be shifted in the future to another town or village 
within a radius of 50 km, without any need for subsequent 
coordination.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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If, after the Conference, two administrations sharing a
channel for planning purposes were each to move their original
assignments towards one another along the same straight line, the 
resulting separation of 500 km could be accepted, since the night-time 
interfering signal would only increase by about 0.37 dB in relation to 
the 550 km separation.
4. Merits of the IPM method

a) Only the sites and parameters of requirements inside a
frontier fringe would need to be specified at the 
Conference; the remainder of each country's domestic 
territory would not be subject to that procedure.

b) Conditions would be optimized for areas comprising
small countries and for critical areas with many
frontiers belonging to medium-sized or large
countries.

c) Any country in any critical area of Region 2,
particularly those comprising small countries, would be
guaranteed several assignments using omnidirectional
antennas.

d) Large countries would be able to dispense with much of
the work involved in coordinating future internal 
assignments.

e) No spectrum capacity would be lost, as happens with the 
allotment planning method, particularly in critical 
areas.

5. Planning variants
The use of more than one method for planning the Agreement is 

not really a new issue. Working with estimates instead of stations and 
with low or relatively low powers will place the Conference in a far 
more favourable situation than CARR-81 where, for example, the 
application of different sky-wave curves (10% of the time for
countries in the northern part of America and 50% of the time for the
others) obliged some Central American and Caribbean countries to 
calculate each assignment in their territory twice over.

The application of different planning criteria would be 
justified in the case of countries with very long frontiers and 
coordination fringe areas which are sparsely populated in some parts 
and densely populated or highly urbanized in others.

The same would apply to large countries with many dissimilar 
neighbours. The application of different planning methods according to 
the size of the neighbouring country (large, medium or small) could 
provide a valuable degree of flexibility both at the Conference itself 
and during future coordination.
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ARG/40/4

6. Conclusion
Never losing sight of the fact that there are only 

10 channels to share, that the power values to be agreed will be 
relatively low and that the band has no broadcasting stations in 
operation, it is perfectly appropriate to accept the possibility of 
applying different planning methods geared to the interests of the 
countries in the various parts of Region 2, rather than to adopt a 
rigid method which is not satisfactory to all concerned.
7. Proposal

In view of the foregoing, the Argentine Republic proposes:
1) that a single planning method should not be adopted for

the whole of Region 2, but that the possibility should 
be accepted of applying different methods;

2) that, for this purpose, account should be taken of the 
intermediate planning method (IPM), or method of 
coordinating assignments in frontier fringe areas, set 
out in this document.

Reason:

To set on foot a planning process and an agreement which, by 
simplifying coordination and procedures, enables maximum benefit to be 
derived where necessary from the limited possibilities offered by the 
extended band.
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COMMITTEE 5
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Paragraph 1.7

Replace the second sentence by the following :

"Referring to 8,2 and the map on page 39 of Document 7, he said 
that it would be very difficult for Uruguay to use channels under the 
allotment method - a disadvantage which would affect other small and medium­
sized countries too."

Paragraph 1.11

Replace the second and third sentences by the following :

"If the allotment method were adopted, administrations interested' 
in utilizing other services which shared the band with the broadcasting 
service could do so in whatever channels were allotted to them."

Paragraph 1.25

Replace the last three sentences by the following :

"The Plan to be established should, therefore, be sufficiently 
flexible to enable the band to be used for broadcasting services as well as 
other services for a certain period of time. When the dates were eventually 
established for the introduction of broadcasting in the band, administrations 
would be concerned with existing services and would have to find a way of 
solving the problems of each individual administration."
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1. Planning method (Documents 7, 8, 11, 13, 16, 19, 20, 23, 24)
1.1 The Chairman noted that Document 19 transmitted the text of
Resolution PTC.II/RES 17 (IV-85) adopted at the fourth meeting of the CITEL 
Permanent Technical Committee II; the other documents before the Committee had 
already been introduced at the previous meeting. One administration had favoured 
the assignment method (Documents 23 and 24), the remaining documents were more 
or less in agreement on the allotment method. In regard to parameters - for 
example, the use of 1 kW maximum power, the use of 90° omnidirectional antennas 
and protection of the groundwave - there was some degree of consensus.
1.2 The delegate of Ecuador said that his Administration was generally in
agreement with the method proposed by Canada in Document 7 but had some 
reservations about parameters, especially with regard to power. His own 
delegation proposed that 1 kW should be the maximum power for a broadcasting 
transmitter and the Brazilian Administration (Document 8) stated that 
administrations wishing to plan for less then 1 kW should be allowed to do so. 
The use of non-standard parameters on priority channels, however, referred to in
8.4.2 of Document 7, would allow provision for powers above 1 kW in some cases; 
and in 7.1 of that document the figures of 1 kW station power for night/day and 
1/4 wave antenna for night/day were put forward as standard parameters. Although 
the intention was good, he thought such values might lead to problems in some 
cases. It would be as well, therefore, to define the service as a very local one 
and reserve the band for local transmitters only; the possibility of planning 
for larger areas would still exist.
1.3 The delegate of Mexico said it was of primary importance to plan an 
equitable system; care must be taken, therefore, to provide adequate planning 
whilst retaining flexibility. For that purpose, the Committee should focus its 
efforts on the allotment method, which seemed the more suitable; the Canadian 
proposals should be taken as a basis for development.
1.4 The delegate of the United Kingdom said that on the basis of 
preliminary calculations his Administration agreed with the point raised in 
Document 13 that in some latitudes the groundwave field dominated the skywave - 
a point of importance to the Eastern Caribbean countries. In determining 
distance "x" at 550 km in Document 7, it had been assumed that the skywave 
dominated; if the groundwave dominated there would be implications for the 
definition of distance "x" and for the assumptions in 8.2.1, 8.4.2 and elsewhere 
in that document.

In at least two of the documents before Committee 5, mention was made 
of a characteristic field strength of 300 mV/m. But Committee 4 was currently 
seeking agreement on propagation curves based on a field strength of 100 mV/m.
It was important for the two Committees to unify their approach.

The power of 1 kW mentioned in Document 7 might give rise to problems 
for Eastern Caribbean nations consisting of scattered islands, especially in 
view of the difficulty caused by low conductivity. Synchronized networks would 
be very costly, and the use of directional antennas would not overcome the 
problems related to programme feeds. Since the matter was too complex to discuss 
in Committee 5, perhaps his Administration could hold informal consultations 
with the sponsors of the Modified Allotment Planning proposals.
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1.5 The delegate of Colombia felt that the allotment method was the more
suitable for a plan which allowed a reasonable degree of independence,
particularly with regard to domestic planning. His Administration felt some 
concern, however, about the determination of distance, which was an important 
factor for countries having medium-sized territories and therefore requiring a 
greater number of channels.
1.6 The delegate of Ecuador said that his Administration wished to see a
maximum power of 1 kW established and there seemed to be a consensus on that for
the band in question. For propagation problems of the sort referred to by the 
delegate of the United Kingdom, the solution surely lay in measures such as 
synchronized networks.
1.7 The delegate of Uruguay said that he agreed with the Argentine
Administration: the assignment method would allow better use of the spectrum in 
the band concerned. Referring to 8.2 and the map on page 39 of Document 7, he 
said that it would be very difficult for Uruguay to establish coordinating 
channels - a disadvantage which would affect other small and medium-sized 
countries too. His delegation felt that 1 kW power for Zone 1 and 5 kW for Zone 
2, with 90° antennas, would be acceptable values.
1.8 The delegate of Argentina said that the results referred to in
§ 2 of Document 24 showed that, using the 10 channels concerned, 46 assignments 
could be made in the geographical area comprising the small Central American 
countries; the distribution based on the map produced in that document meant a 
capacity of 3 to 6 assignments per country. Because of additional constraints 
such as those noted in sub-paragraph 2(d), it would be very difficult to achieve 
optimum planning for the countries in the area. Therefore, the method suggested 
must be carefully analyzed with regard to the area concerned and he supported 
the observations made by the delegate of the United Kingdom in that connection.
1.9 The Chairman noted that two further countries had endorsed the
allotment method and one more had endorsed the assignment method. Concern had 
been expressed about the capacity to deal with a large number of stations should 
the assignment method be used, and also about conductivity problems.
1.10 The delegate of Canada said that it was important to compare like with
like. The allotment method involved much more than the number of assignments.
One factor was the flexibility which administrations would have in making 
assignments; such flexibility could also be an advantage with regard to a 
neighbouring State's potential requirements when assigning channels to stations 
close to frontiers. In Document 23, for example, the Argentine Administration 
had used a figure put forward at CITEL - a figure not included in the Canadian 
proposals - as an example of how channels could be used. But the Canadian 
proposals referred to channel allotments within an area. In the case of 
Colombia, for example, 3 to 4 channels had been mentioned, which could be used 
to make 19 assignments or even more, without using non-priority channels. The 
Canadian proposals, therefore, provided great flexibility. He would be pleased 
to discuss the matter with the delegate of Argentina, particularly in order to 
show how assignments could be added. His Administration had also offered to

« discuss with the United Kingdom Delegation the problems associated with sea
water conductivity problems which arose regardless of the planning method used.
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1.11 The delegate of Brazil said it was important to bear in mind that the
band in question would not be allocated to broadcasting alone but shared with 
other services. If the assignment method were to be adopted, deadlines would of 
necessity be established beyond which existing services no longer sharing the 
band would become secondary; they and other permitted services would be able to 
use only the channels resulting from the Plan. Under the allotment method, 
however, administrations would have an opportunity to use two or more channels, 
which could be used by other services, if the latter were protected.
1.12 The delegate of Argentina said that he accepted the Canadian
Delegation's invitation. At PTC II/CITEL, the allotment method had been drawn up 
with 5 channels, not 4; in addition, the distribution figure of 19 had been 
deemed non-standard, which caused his Administration to question it.

The Brazilian Delegation's remarks about other services were cogent, 
especially for most developing Latin American nations which must pay close 
attention to costs and therefore keep in mind the needs of services as a whole.
1.13 The delegate of Brazil said he wished to clarify that he had not been
speaking of protection for other services - a matter which did not enter into 
planning for the broadcasting bands. The point was that, under the allotment 
method, administrations would retain the option of assigning unoccupied channels 
to other services at their own discretion.
1.14 The representative of the IFRB said that, in the light of Article 8 of 
the Radio Regulations and other relevant provisions, the IFRB had prepared a 
document (subsequently issued as Document 33) setting out its interpretation of 
the provisions of RR 419, RR 480 and RR 481. Perhaps the Committee could further 
examine the respective status of the broadcasting and other services when that 
document was available.

1.15 The Chairman considered that the Committee could make no further
progress until it had reached a decision on the planning method to be adopted. 
Once a decision had been taken, a Working Group could be established to go into 
details and provide information to assist Committee 4.

It was agreed to suspend the meeting for brief informal consultations 
on the matters raised.
1.16 The Chairman invited comments from delegates following the informal
exchange of views.
1.17 The delegate of Argentina said that his Delegation had clarified
certain matters with the Canadian Delegation and considered that the outstanding 
problems were of form rather than of substance. It might be useful to bear in 
mind, however, that the countries of the southern cone of South America 
experienced problems stemming from the distribution of bands below 4 MHz by the 
Administrative Conference held in 1951. Other areas of the region did not have 
the same problems. As a result, the costs involved in moving fixed or mobile 
services to other channels represented a particular burden, especially in view 
of the high level of foreign debt of countries such as his own. Since only ten 
low-powered channels were involved, it might be possible to find an alternative 
solution, such as the use of different curves for night-time, as adopted by the 
1981 Rio de Janeiro Conference. A document by the Argentine Delegation was to be 
distributed the following day. Another doucment might also usefully be prepared 
for discussion the following day with a view to harmonizing the two basic 
criteria.
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1.18 The delegate of Canada wished to raise a matter which had not yet been 
discussed, that of cost. That aspect had also been a matter of concern to the 
Canadian Delegation and had been one of the reasons which had prompted it to 
work towards the adoption of an allotment planning method. Bearing in mind that 
the cost of the present Conference, the intersessional work and the second 
session would be divided among the Members of the Region, a decision in favour 
of an allotment plan would involve little intersessional work for the IFRB and 
the CCIR. Furthermore, the second session, currently scheduled to last for four 
weeks, could probably be reduced to two because no detailed planning operation 
would be involved. In the case of assignment planning, however, and from 
experience gained over the years with assignment plans for broadcasting 
satellites and the existing AM frequency band, the IFRB would need to recruit 
two or three additional staff members in the intersessional period to develop a 
computer program and carry out other work for the second session, which would 
involve several hundred thousand Swiss francs and a second session of at least 
four weeks. Administrations would also have to submit detailed requirements on 
the basis of which the Conference would develop a detailed frequency assignment 
plan. The total package for an allotment plan, on the other hand, would provide 
flexibility in the use of frequencies in the future and would be far less costly 
to develop.

1.19 The delegate of Paraguay said that the Conference should consider the 
statement just made by the delegate of Canada very seriously. The future costs 
referred to by the delegate of Argentina would be easier to deal with than the 
cost of establishing the Plan itself. The most appropriate solution, therefore, 
appeared to be allotment planning.
1.20 The delegate of Chile said that the Committee would have to find a way 
of achieving a balance between the needs and interests of all countries 
involved. His country had had sharing problems between broadcasting and other 
services in the band in question ever since 1979, and considered that the costs 
involved in making the necessary changes would be offset by the resulting 
benefits. Moreover the time had come to look beyond the interests of individual 
countries and seek a solution that would be fair to all. The allotment planning 
method as submitted by Canada was a viable one which would protect the interests 
of all conerned, and would help solve the particular difficulties of the 
subregions.
1.21 The delegate of Cuba said that before making any decisions his
Delegation would like to see examples of how the allotment plan would be 
applied, the values and distances that were involved, and how the Central 
American and Caribbean areas would be affected.
1.22 The delegate of Canada said that his Delegation would be glad to
provide such information at any time, on the understanding that the preliminary
work which Canada had done on the different areas of Region 2 was not considered 
definitive.
1.23 The delegate of Guyana said that his Delegation could accept the
allotment planning method on three conditions: that No. 2666 of the Radio 
Regulations was observed, that the method used was flexible and that equitable 
distribution was ensured. It further proposed that only one type of antenna and 
Class C stations only should be included in the Plan. In that connection he drew 
particular attention to section 4.4.3 of Chapter 4 of the Final Acts of the 
Radio Administrative MF Broadcasting Conference (Region 2), Rio de Janeiro,
1981, which related to noise Zones 1 and 2, and to Document 19.
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1.24 The delegate of Canada said that the resolution contained in 
Document 19, particularly RECOMMENDS d) and e), might allay the concerns of the 
Argentine Delegation. The Canadian Delegation had attended the last CITEL >- 
meeting and subscribed to the principles set forth in that document. The
planning approach described in Document 8 appeared to have omitted those '
particular points.
1.25 The delegate of Brazil said that Document 8, already introduced, showed » 
his Delegation’s concern for services at present occupying the band under 
consideration. Of the seven planning principles outlined, three indicated the 
conditions to be established to facilitate the necessary process of transferring 
existing services to other bands in accordance with the limitations of each 
administration. Many administrations, including that of Brazil, used the band
for other services, particularly the aeronautical radionavigation service, and 
intended to continue to do so indefinitely. The Plan to be established should, 
therefore, be sufficiently flexible to enable the band to be used for 
broadcasting services as well as other services. An allotment plan did not 
necessarily mean that specific characteristics had to be put forward, which was  ̂
important for administrations wishing to use the band for broadcasting either 
immediately or at some future date. Furthermore, when the dates were eventually 
established for the introduction of broadcasting in the band, administrations 
would be concerned with existing services and would have to find a way of 
solving the problems of each individual administration.
1.26 The Chairman said that there appeared to be a majority of countries in 
favour of the allotment method, although some still appeared to be in favour of 
the assignment method. He wondered whether Argentina's document, which would be 
distributed the following day, would provide a compromise solution.
1.27 The delegate of Argentina confirmed that the new document discussed
sharing between the broadcasting and existing services. However, perhaps
the Secretariat could provide for consideration the following day an alternative 
solution which at the same time would provide a reasonable degree of 
flexibility.

He also wondered whether it would be possible for the Canadian 
Delegation to make the working document earlier referred to available for 
discussion in the Committee the following day.
1.28 The delegate of Uruguay confirmed that his Delegation still preferred
the assignment planning method. It was very difficult for small countries like 
his own to coordinate with other countries, and the assignment planning method 
would therefore be of greater benefit.
1.29 The delegate of Canada said that his Delegation would hesitate to turn
its working document into one on which a decision would be based, since so many 
factors were involved. However it was prepared to show the document to any „ -
delegations wishing to read it. If the Committee really wanted the document to 
be circulated, a few days would be needed for adequate preparation.
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1.30 The Chairman suggested in that case and bearing in mind Cuba's request, 
the delegations concerned should meet informally to try to reach some 
agreement.

It was so decided
The meeting rose at 1630 hours.

The Secretary: The Chairman:
M. GIROUX M. FERNANDEZ-QUIROZ
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1.1 The delegate of Argentina said that Document 40 contained his 
Administration's proposal for an intermediate planning method (IPM) that 
provided a compromise between the allotment and assignment approaches. Under the 
IPM, allotment planning would be used throughout Region 2 except in defined 
geographical fringe areas on both sides of national frontiers, where assignment 
planning would be used. The IPM would thus ensure that fringe areas would 
benefit from a greater access to a limited spectrum than the assignment system 
could provide, while retaining the flexibility and simplicity of operation of 
the allotment system. It would not entail an excessive workload for the IFRB or 
the second session of the Conference since notification procedures for the 
fringe areas could be kept to a minimum and coordination would be required only 
on a bilateral or at most trilateral basis.
1.2 The delegate of Uruguay supported the Argentine proposal for an IPM.
1.3 The delegate of Canada said that assignment planning in the initial 
stages would produce many incompatibilities that would take the second session 
of the Conference much time and effort to resolve. However, provided the initial 
overall planning and sharing out of channels throughout Region 2 was done on the 
allotment system, it would be acceptable for individual countries, after the 
initial allotment of channels, to be given the option, in agreement with their 
neighbours, of using the assignment system to plan those allotments. In that 
way, the flexibility of the allotment approach would be preserved.
1.4 The delegate of Brazil did not consider that the IPM would provide the 
same flexibility and simplicity as the allotment planning approach.
1.5 The delegate of the United Kingdom expressed his preference for the 
allotment planning approach proposed by Canada, which would solve many problems 
in the Caribbean, and especially the east Caribbean, area.
1.6 The delegate of the United States of America considered that the IPM 
would in practice turn into a full assignment plan. The geographical fringe 
width it called for would necessitate multilateral rather than bilateral or 
trilateral coordination of the assignments made, resulting in an increased 
workload for the ITU and the second session of the Conference. Only the full 
allotment approach proposed by Canada would give administrations the flexibility 
required to meet their broadcasting requirements in future years.
1.7 The delegate of Cuba said that the Committee should not be precipitate
in coming to a decision on a matter of such importance as planning. He suggested 
that further time for reflection and further data on the subject, including 
examples of the application of both approaches to the Region, should be provided 
to delegates to assist them in reaching the right decision.
1.8 The delegate of Argentina said that the flexibility of the allotment
approach was more apparent than real in the case of small countries with many 
neighbours. Such countries would necessarily have to face many constraints when 
they wished to introduce or change a channel allotment in border areas in the 
post-Conference period. The necessary negotiations with their neighbours would 
involve more work and higher costs than assignment planning of fringe areas by 
the second session of the Conference.

1. Planning method (continued) (Document 40)
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1.9 The delegate of Canada, supported by the delegate of Brazil, said the 
problem of coordination of adjacent channels in border areas would be less 
complex under the allotment system than the delegate of Argentina feared. The 
only cases in which the use of adjacent channels posed a real problem was when 
there were two cities separated by no more than 50 to 100 km on either side of a 
border. Such cases were, however, rare and could be handled by post-Conference 
coordination.
1.10 The delegate of Barbados said that the use of the new band would 
enhance the service provided by the medium wave band in the Region. It called 
for a planning method that would be flexible and responsive to the needs of 
administrations and provide a fair distribution of channels. Preservation of 
rights to future use of allotments was essential for small countries unable at 
present to introduce sophisticated equipment. All those reasons were important 
in view of the propagation conditions specific to his subregion, and Barbados 
therefore supported the allotment planning approach.
1.11 The delegate of Ecuador supported the allotment planning approach 
because it would preserve the future rights of administrations and would call 
for minimum coordination. The few coordination problems at borders resulting 
from the allotment plan could be solved by consultation between neighouring 
administrations to adjust power and distance parameters to suit their specific 
situations.

1.12 The delegate of Argentina reminded the delegate of Barbados that the 
particular propagation conditions prevailing in the Caribbean area would 
necessarily restrict the flexibility of station location allowed by the 
allotment planning method. In reply to the delegate of Ecuador, he noted that 
the dissimilarity in population densities on either side of some borders would 
also cause problems, which, under the allotment planning aproach, would have to 
be solved by post-Conference negotiation. He continued to consider that the 
proposed IPM would be as simple, flexible, efficient and equitable as the 
allotment planning approach and make better use of the frequency spectrum 
available.

1.13 The Chairman suggested that the meeting should be suspended for some 
informal discussions of the issues on which opinions were divided.

The meeting was suspended at 1025 hours and resumed at 1120 hours.
1.14 The Chairman said the informal discussions had shown that
11 delegations were in favour of an Allotment Plan, two were in favour of an 
Assignment Plan and one was still undecided pending further information. He 
suggested that a document should be prepared for the next meeting, crystallizing 
the main points of concern and setting out the elements of a provisional 
planning approach, and invited delegations to collaborate in the preparation of 
such a document.
1.15 The representative of the IFRB said that the planning approach for 
Region 2 might be based on a Plan containing allotments which could be turned 
into assignments at or after the second session by administrations wishing to do 
so, in accordance with the criteria of the Allotment Plan. The Plan would thus 
become a Frequency Plan for the Region, containing allotments, but also 
assignments for some administrations. There should be no submission of 
requirements by administrations, and standard parameters should be used. 
Moreover, a set of criteria and procedures should be developed during the first 
session to deal with the situation of border areas.
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1.16 The delegate of Argentina asked whether, from the regulatory point of
view, decisions on the planning method taken by only 14 of the more than
30 countries of Region 2 could be regarded as valid for the whole Region. To his 
knowledge, a number of countries of that Region which were not represented at 
the first session but would probably attend the second were in favour of an 
Assignment Plan.
1.17 The representative of the IFRB said that the Board had experience of
the problem raised by the previous speaker and was aware of the difficulties 
involved in getting as many countries as possible to accede to agreements 
concluded during conferences at which they had not been represented.
1.18 Another representative of the IFRB pointed out that the problem was 
broader than that of limited attendance. When a conference was held in two 
sessions, each session in fact represented a separate conference and, under the 
Convention, adopted decisions having an effect only on the participating 
countries. The legal problem now at issue was that the current Conference had a 
mandate from WARC-79 to decide on a planning method applicable to all the 
countries of Region 2; the decisions of the first session of a regional 
conference normally also applied to the second, irrespective of participation 
in that session, but the Convention provided that the second session could, if 
the majority so decided, reopen discussion of topics dealt with at the first 
session and could even modify the decisions of that session - although no 
regional conference had so far availed itself of that right.
1.19 The delegate of Argentina observed that a number of countries had 
failed to send delegations to the first session in Geneva because of budgetary 
problems. Since Region 2 was largely composed of developing countries, the 
second session would certainly be better attended, and hence more successful, if 
it could be held on the American continent.
1.20 The representative of the IFRB said that, under the Convention, a 
conference could be held in any country, provided an invitation was extended by 
a government. If such an invitation was forthcoming, the Administrative Council 
would decide, in connection with the adoption of the agenda of the second 
session, whether that session should be held in Geneva or in the inviting 
American country.

The Committee took note of the Argentine suggestion.
The meeting rose at 1140 hours.

The Secretary: 
M. GIROUX

The Chairman:
M. FERNANDEZ-QUIROZ
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1. At its first meeting, Committee 3 took particular note of Article 80
and Resolution 48 of the Convention which are conveniently reproduced in 
Document 12 by the Secretary-General. The Committee recognized that under these 
provisions of the Convention, conferences are required, before adopting 
Resolutions and Recommendations or taking decisions which are likely to result 
in additional and unforeseen demands upon the budgets of the Union, to:

i) prepare and take into account estimates of the additional demands 
made on the budgets of the Union;

ii) where two or more proposals are involved, arrange them in an 
order of priority;

iii) prepare and submit to the Administrative Council a statement of 
the estimated budgetary impact, together with a summary of the 
significance and benefit to the Union of financing the 
implementation of the decisions and an indication of priorities 
where appropriate.

2. However, Committee 3 realizes that the first session will most likely
not take decisions that will have a long-term budgetary impact, and concluded 
that the main budgetary impact from the first session will most likely be 
related to the intersessional work of the IFRB, the studies to be undertaken by 
the CCIR, especially if these studies require an early completion date and 
cannot be carried out within the regular CCIR study period, and any other 
intersessional activities.

3. On the basis of this conclusion, Committee 3 recommends that in their
work Committees 4 and 5 should:

1) be prudent in their identification of any intersessional 
activities which will have a budgetary impact;

2) in the event that decisions are taken which may have a budgetary
impact, send an information note to Committee 3 at the earliest
opportunity describing the nature of the decisions and if
possible indicating the estimated cost of implementing them.
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To enable Committee 3 to publish its final report on the date set by 
the Steering Committee, the two Committees' reports should be submitted to 
Committee 3 by 28 April 1986.

E.D. DuCHARME 
Chairman of Committee 3
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i) prepare and take into account estimates of the additional demands
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ii) where two or more proposals are involved, arrange them in an
order of priority;

iii) prepare and submit to the Administrative Council a statement of
the estimated budgetary impact, together with a summary of the 
significance and benefit to the Union of financing the 
implementation of the decisions and an indication of priorities 
where appropriate.

2. However, Committee 3 realizes that the first session will most likely
not take decisions that will have a long-term budgetary impact, and concluded 
that the main budgetary impact from the first session will most likely be 
related to the intersessional work of the IFRB, the studies to be undertaken by 
the CCIR, especially if these studies require an early completion date and 
cannot be carried out within the regular CCIR study period, and any other 
intersessional activities.

3. On the basis of this conclusion, Committee 3 recommends that in their
work Committees 4 and 5 should:

1) be prudent in their identification of any intersessional 
activities which will have a budgetary impact;

2) in the event that decisions are taken which may have a budgetary 
impact, send an information note to Committee 3 at the earliest 
opportunity describing the nature of the decisions and if 
possible indicating the estimated cost of implementing them.
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Chairman of Committee 3
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COMMITTEE 4

FIRST REPORT OF WORKING GROUP 4-A TO COMMITTEE 4

Working Group 4A has examined the proposals on groundwave propagation 
and has adopted the following chapter.

GROUNDWAVE PROPAGATION

1. Gr.ound conductivity
For groundwave propagation calculations in the band 

1605-1705 kHz, the Atlas of Ground Conductivity should be used 
which contains information communicated to the IFRB in connection 
with the first and second sessions of the Regional Administrative 
MF broadcasting conference (Region 2), Buenos Aires (1980) and 
Rio de Janeiro (1981), and subsequent revisions.

The following provisions should also be included.

a) When an administration notifies to the IFR3. data 
intended to modify the Atlas, the IFRB snail so 
inform all administrations of Region 2. After 90 
days from the date on which this information is 
communicated by the IFRS, the IFRB shall modify 
the Atlas and communicate the modifications to all 
administrations.

b) No A~assignment_7 J_ allotment_7 in the Plan shall at any time be
required to be modified as a result of the incorporation of these data,

c) A proposal to modify the Plan shall be evaluated on the basis
of the values in the Atlas on the date the proposal was 
received by the IFRB.

2. Field strength curves for groundwave propagation

The curves shown on Graph j_ k_[ are to be used for determining 
groundwave propagation in the frequency range of 1 605 - 1 705 kHz; these curves 
are computed for 1 655 kHz.

The curves are labelled with ground conductivities in 
millisiemens/metre. All curves, except the 5000 mS/m (sea water) 
curve, are derived for a relative dielectric constant of 15. The 
sea water curve is derived for a dielectric constant of 80.

For reasons o f economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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Annex E to the Report by the First Session of the 
Regional Administrative MF Broadcasting Conference (Region 2), 
Buenos Aires, 1980, contains a mathematical discussion relating 
to the calculation of the groundwave curves. The corresponding 
computer program is available at the IFRB.

3. Calculation of Eroundwave field strength

Using the Atlas of Ground Conductivity, the relevant 
conductivity or conductivities for the chosen path are 
determined. If only one conductivity is representative, the 
method for homogeneous paths is used. If several conductivities 
are involved, the method for non-homogeneous paths is used.

3.1 Hccpgenegus paths

The vertical component of the field strength for a 
homogeneous path is represented in Graph f_ A_7 as a function of 
distance, for various values of ground conductivity.

The distance in kilometres is shown on a logarithmic 
scale on the abscissa. The field strength is shown cn a linear 
scale on the ordinate in decibels above 1 uV/m. The graph is 
standardized for a characteristic field strength of 1G0 mV/ra 
corresponding to an effective mcnopole radiated power (e.m.r.p.) 
of -9.5 dB relative to 1 kW. The straight line marked "100 mV/ra 
at 1 kmn is the field strength cn the assumption that the antenna 
is erected on a surface of perfect conductivity.

For omnidirectional antenna systems having a different 
characteristic field strength, correction must be made according 
to the following equations:

Ec ^
E = Eg x x VP if field strengths are expressed in nsV/rc, and *•

E = E0 + Ec - 100 + 10 log P if field strengths are expressed in
dB (uV/m)

For directional antenna systems, the correction must be 
made according to the following equations:

E r

E = Eq x fQQ if field strengths are expressed in mV/m, and

E = Eq + Er - 100 if field strengths are expressed in dB (uV/m).

Where E : resulting field strength

Eq : field strength read from Graph j_ A_/

Er : actual field strength at a particular azimuth 
at 1 km

Ec : characteristic field strength

P : station power in kW.



- 3 -
BC-R2(1)/44-E

Graph /_B J  consis ts  o f th re e  p a irs  o f scales to  be used w ith  graph ]_ A_ J . Each p a ir  
contains one scale labelled in decibels and another in millivolts per metre. Each pair can be cut out and trimmed 
as a unit to be used as sliding ordinate scales. The scales allow graphical conversion between decibels and 
millivolts per metre, and  ̂are_.used to make graphical determinations of field strengths. Other methods of making 
calculations on graph ]_ k_!/ may be used, including the use of dividers to adjust for values of ER that differ 
from 100 mV/m at 1 km. However, any method used will follow steps similar to those discussed below.

For both omnidirectional and directional antenna systems 
the value of Er must be found. For omnidirectional systems Er 
can be determined by using the following equations:

E r = EcV T  if field strengths are expressed in mV/m, and

Er = Ec + 10 log P if field strengths are expressed in d3 (uV/m).
To determine the field strength at a given distance, 

the scale is placed at the given distance with the 100 dB (uV/m) 
point of the scale resting on the appropriate conductivity curve.
The value of ER is then found cn the scale; the point on the 
underlying graph (which lies underneath the E r point of the 
scale) yields the field strength at the given distance.

To determine the distance at a given field strength, 
the E d value is found on the sliding scale and that point is 
placed directly at the level of the given field strength cn the 
graph. The scale is then moved horizontally until the 100 dB 
(uV/m) point of the scale coincides with the applicable 
conductivity curve. The distance may then be read from the 
abscissa of the underlying graph.

3.2 Non-homo£eneous paths

In this case, the equivalent distance or Kirke method 
is to be used. To apply this method, Graph H k J  can also be used.

Consider a path whose sections S-j and S2 have endpoir.t 
lengths corresponding to d-| and 62 - d̂ , and conductivities <Ti 
and respectively, as shewn on the following figure:

a) Taking section S- first, we read the field strength
corresponding to conductivity at distance d̂  cn the 
graph.
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b) As the field strength remains constant at the soil 
discontinuity, the value immediately after the point of 
discontinuity must be equal to that obtained in a) above.
As the conductivity of the second section is the curve 
corresponding to conductivity (fj? gives the equivalent 
distance to that which would be obtained at the same field 
strength arrived at in a). This equivalent distance is d. 
Distance d is larger than d-j when is larger than <3̂ . 
Otherwise d is less than d-j.

c) The field strength at the real distance d2 is determined by 
taking note of the corresponding curve for conductivity d̂ 2 
similar to that obtained at equivalent distance d + (d2 - d-j).

l
d) For successive sections with different conductivities, 

procedures b) and c) are repeated.
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KILOMETERS FROM ANTENNA

KILOMETERS FROM ANTENNA

GRAPH f k j  - Ground -wave field strength versus distance 
(for a characteristic field strength of 100 mV/m)
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Document 45-E
17 April 1986
Original: English

FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

FIRST REPORT OF COMMITTEE 5 TO THE PLENARY

1. It is the understanding of the Committee 5 that the first paragraph of 
its Terms of Reference (Conference Document 25) contains two separate tasks, the 
adoption of a planning method and the establishment of guidelines for the 
agreement.
2. Committee 5 has considered the following Documents 7, 8, 11, 13, 16,
19, 20, 23, 24 and 40 relating to the planning approach to be used by Region 2 
in the band 1 605 - 1 705 kHz. As a result of the discussions on these 
documents the following approach has been decided on for use in the planning of 
this band for the Broadcasting Service:
a) the Plan for the Broadcasting Service will contain allotments and may
contain assignments;

b) the Plan will not be based on requirements submitted by
administrations;

c) the Plan will be based on the use of standardized parameters. However,
the possibility should be left open for the case where a group of countries 
decide to develop at the Conference part of the Plan, consistent with the 
Regional Plan, subregionally based on a transmitter power less than the 
standardized parameters;
d) the First Session will develop one or more standardized distance(s) for
the separation of the allotment zones;
e) the planning method will consist of two steps:

firstly, the development of a region wide allotment plan;
secondly, for those administrations so wishing, they may convert at 
the Second Session their allotments into assignments using the 
specified planning criteria and these assignments will also appear 
in the Plan;

f) the associated procedures will specify, among other things, the details
for converting the allotments into assignments in the border areas and shall be 
contained in the guidelines to the Second Session;

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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g) administrations may use channels not allotted to them in a specified
area under the conditions to be specified in the guidelines to the Second 
Session.
3. The details of the planning approach and the guidelines for the
associated procedures will be prepared in Working Group(s) of Committee 5.

-FERNANDEZ^QUIROZ 
Chairman of Committee*5
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THE BROADCASTING SERVICE IN THE 
BAND 160 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986

Document 46-E
17 April 1986
Original: English

COMMITTEE 4

SECOND REPORT OF WORKING GROUP 4-A TO COMMITTEE 4

Working Group 4-A has examined the proposals on skywave propagation and 
has adopted the annexed chapter on skywave propagation.

At the meeting held on 17 April 1986:

The Delegate of Cuba indicated that the Cuban Delegation may request 
further discussion on the inclusion of geomagnetic latitude in Fig. 3 at the 
meeting of Committee 4.

2. The Delegate from Brazil proposed that, in the initial stage of
planning, in determining the coordination distance only, Fig. 4 of the RJ8I 
Final Acts (Chapter 2 of Annex 2) be used. The method described in the attached ’ 
chapter on skywave propagation is to be used in all other calculations.

This concludes the work of Working Group 4-A.

J. WANG
Chairman of Working Group 4-A

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore k indly asked to  bring
their copies to the meeting since no others can be made available.
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SKYWAVE PROPAGATION

The calculation of skywave field strength shall be conducted in accordance with the provisions which
follow.

1 • List o f symbols

d : short great-circle path distance (km)

Ec: characteristic field strength, m V/m  at 1 km for 1 kW

/ ( 9 ) : radiation as a fraction of the value 8 =  0 (when 9 =  0 , / (9 )  = 1 )

/ :  frequency (kHz)

F: unadjusted annual median skywave field strength, in dB(pV/m )

Fc: field strength f o r  a c h a r a c t e r i s t i c  r i e l d  s t r e n g th  o f  100 mV/m a t  1 km

F (5 0 ): skywave field strength, 50% of the time, in dB(p.V/m)

P: station power (kW )

0 : elevation angle from the horizontal (degrees)

geographic latitude of the transmitting terminal 
(degrees)
geographic latitude of the receiving terminal (degrees)
geographic longitude of the transmitting terminal 
(degrees)

b̂ : geographic longitude of the receiving terminal (degrees)
4j* geomagnetic latitude of the transmitting terminal

(degrees)
4^: geomagnetic latitude of the receiving terminal (degrees)
4: average geomagnetic latitude of a path under study

(degrees)
Note: North and east are considered positive, south and vest negative*

2 . General procedure

Radiation in the horizontal plane of an omnidirectional antenna fed with 1 kW (characteristic field 
strength, £ r ) is known either from design data or, if  the actual design data are not available, from Fig. l.and Figure la.

Elevation angle 8 is given by

0 =  arc tan (o.00752 cot degrees (I)

0° <  8 <  90°

Alternatively, Table 1 or Fig. 2 may be used.

It is assumed that the Earth is a smooth sphere with an effective radius of 6,367.6 km and that reflections 
occur from an ionospheric height of 96.5 km.

The radiation /(8 )  expressed as a fraction of the value at 8 =  0 at a pertinent elevation angle 8 can be 
determined from Fig. 3 or Table II.
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The product Ecf(0) >Jp" in thua determined for an omnidirectional 
antenna. For a di rec t lonal ant enna, E f (©) ^"F can be determined from the
antenna radiation pattern. Ecf(0) \[p la the field atrength at' 1 km at the 
appropriate elevation angle and azimuth.

The unadjusted skyvave field strength T la given by:
Ec M e )  >J7 dB(uV/B) (2)

T •  T + 20  lo g  —— — -— —  
c *  100

I
P£ la given by:
Fc - (95-20 log d)-(27r* 4.95 tan2 | )(d/1000)1/2 dB (uV/a) (3)

Flture 4 and Table III show F̂  for selected latitudes. If |4| Is greater than 
60 degrees, equation (3) Is evaluated for {41 ■ 60 degrees, if d is less than 
200 ha, equation (3) Is evaluated for d"200 km. However, the actual great- 
circle distance Is to be used in determining elevation angle. See section 4
for calculation of great-clrcle dlatance and conversion from geographic
latitude to geomagnetic latitude.

Note: Valuea of F are normalized to 100 mV/m at 1 ko corresponding to
an effective nonople radiated power (e.o.r.p.) of -9.54 dB(kV).
3• Skyvave field atrength, 50% of the time

> Thia Is given by:
F(50) - F dB(uV/m) (4)

^’ Path parameters
Refer to section 1. The great-clrcle distance d (km) is given by:
d - 211.18 arc cos [sin a^ sin aR *f cos a^ cos aR cos (5)
The geomagnetic latitude of the transmitting terminal, 4j» is given by: 

■ arc sin [aln a^ sin 78.5* + cos a  ̂cos 78.5* cos (69*+b^)) (6)
4g can be determined in a similar manner. And,
4 - V2 ( V  *R) (7)

Alternatively, Figure 5 may be used.

Nocturnal variation o f skywave field strength

Hourly median skywave field strengths vary during the night and at sunrise and sunset. Fi£ure 6 shows the 
average variation referred to the value at 2 hours after sunset at the path midpoint. This variation applies to field 
^rengths occurring for 50% of the nights.

& • S u n r i s e  a n d  s u n s e t  t i m e

To facilitate the determination o f the local time o f sunrise and sunset, Fiji .7  gives the times for various 
geographical latitudes and for each month of the year. The time is the local meridian time at the point concerned 
and should be convened to the appropriate standard time.
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A: Short vertical antenna

FIGURE 1 a  -  Effective m o n o p o l e  radiated p o w e r  (e.m.r.p.) a n d  field strength at a  distance o f  1 k m  as a  function o f  elevation angle, 
f o r  different heights o f  vertical antennas a s s u m i n g  a transmitter p o w e r  o f  1 k W
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TABLE I -  Elevation angle vs distance

Distance

(km)
Elevation angle 

(degrees)

50 75.3

100 62.2

150 51.6

200 43.3

250 36.9

300 31.9

350 27.9

400 24.7

450 22.0

500 19.8

550 18.0

600 16.3

650 14.9

700 13.7

750 12.6

800 11.7

850 10.8

900 10.0

950 9.3

1000 8.6

1050 8.0

1100 7.4

1150 6.9

1200 6.4

1250 5.9

1300 5.4

1350 5.0

1400 4.6

1450 4.3

1500 3.9

1550 3.5

1600 3.2

1650 2.9

1700 2.6

1750 2.3

1800 2.0

1850 1.7

1900 1.5

1950 1.2

2000 1.0

2050 0.7

2100 0.5

2150 0.2

2200 0.0

2250 0.0
2300 0.0
2350 0.0
2400 0.0
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F IG U R E  2 -  Elevation angle vs distance
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TABLE II -  /(0 )  values fo r simple vertical antennas

Elevation angle 
(degrees)

m

0 .1 U 0.13 A 0.15 A 0.17 A 0.19 A 0.21 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
5 0.996 0.9% 0.9% 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0.984 0.983 0.983 0.982 0.981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.%9 0.968 0.%7
14 0.968 0.%7 0.966 0.%5 0.%3 0.%1
15 0.963 0.%2 0.%1 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907

24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803 0.795 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.748 0.742 0.735 0.725 0.717
42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.5% 0.585
52 0.600 0.594 0.587 0.578 0.568 0.557
54 0.572 0.566 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0.483 0.472
60 0.485 0.479 0.472 0.463 0.454 0.443
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TABLE II  (continued)

Elevation angle 
(degrees)

/(6 )

0.23 A 0.25 A 0.27 A 0.29 A 0.311 A 0.35 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1:000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.9% 0.9% 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0,%9
11 0.975 0.973 0.972 0.970 0.968 0.%3
12 0.970 0.968 0.966 0.964 0.%2 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
15 0.953 0.951 0.948 0.945 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.894
20 0.919 0.914 0.909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.852 0.843 0.833 0.811
28 0.846 0.833 0.830 0.820 0.809 0.795
30 0.825 0.816 0.807 0.797 0.784 0.758
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.515 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 0.423 0.381
58 0.460 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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TABLE II (end)

Elevation angle 
(degrees)

m

0.40 A 0.45 A 0.50 A 0.528 A 0.55 A 0.625 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.995
3 0.997 0.9% 0.995 0.994 0.993 0.989
4 0.994 0.992 0.990 0.989 0.988 0.981
5 0.991 0.988 0.985 0.983 0.981 0.970
6 0.986 0.983 0.979 0.975 0.972 0.957
7 0.982 0.977 0.971 0.%7 0.%2 0.941
8 0.976 0.970 0.%2 0.957 0.951 0.924
9 0.970 0.%3 0.953 0.945 0.938 0.904

10 0.963 0.954 0.942 0.933 0.924 0.882
11 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.938 0.923 0.903 0.889 0.875 0.807
14 0.929 0.912 0.889 0.872 0.857 0.773
15 0.918 0.899 0.873 0.855 0.837 0.748
16 0.908 0.886 0.857 0.836 0.815 0.717
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0.804 0.776 0.749 0.617
20 0.860 0.828 0.785 0.755 0.726 0.582
22 0.833 0.7% 0.746 0.710 0.677 0.510
24 0.805 0.763 0.705 0.665 0.625 0.436
26 0.776 0.728 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.368 0.085
36 0.617 0.545 0.450 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.275 -0.031
40 0.552 0.473 0.370 0.298 0.231 -0.083
42 0.519 0.438 0.332 0.258 0.190 -0.129
44 0.488 0.405 0.2% 0.221 0.152 -0.170
46 0.457 0.372 0.262 0.187 0.117 -0.205
48 0.427 0.341 0.230 0.155 0.085 -0.235
50 0.397 0.311 0.201 0.126 0.056 -0.259
52 0.369 0.283 0.174 0.099 0.031 -0.278
54 0.341 0.257 0.149 0.076 0.009 -0.291
56 0.315 0.232 0.126 0.055 -0.010 -0.300
58 0.289 0.208 0.105 0.037 -0.026 -0.304
60 0.265 0.186 0.087 0.021 -0.039 -0.304
62 0.003 -0.049 -0.300
64 -0.003 -0.056 -0.292
66 -0.011 -0.062 -0.281
68 -0.017 -0.064 -0.267
70 -0.022 -0.065 -0.250
72 -  0.025 -0.064 -0.231
74 -  0.026 -0.061 -0.210
76 -0.026 -  0.056 -0.138
78 -0.024 -0.051 -0.163
80 -0.022 -0.044 -0.138

Note -  When the negative sign ( - )  appears in the Table, it signifies only the existence o f a secondary lobe having the opposite phase 
from the main lobe in the vertical radiation pattern. In order to perform the calculation, ignore the negative ( - )  and use only the absolute 
value/(6 )  from the Table.
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TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m.

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE 0 degrees 15 degrees 30 degrees 45 degrees 60 degrees
(km) dB(uV/m) uV/m dB(uV/m) uV/m' dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m

0-200 46.17 203.4574 46.01 199.7683 45.43 186.8867 43.96 157.6 842 39.53 94.7147
250 43.90 156.6680 43.72 153.4954 43.07 142.4722 41.42 117.8230 36.47 66.6392
300 42.02 126.1266 41.82 123.3314 41.11 113.6631 39.30 92.3093 33.88 49.4450
350 40.40 104.7304 40.19 102.2257 39.43 93.5977 37.47 74.7566 31.62 38.0894
400 38.98 88.9709 38.76 86.6 981 37.94 78.8988 35.85 62.0462 29.59 30.1752
450 37.72 76.9207 37.48 74.8381 36.61 67.7174 34.40 52.4825 27.76 24.4320
500 36.58 67.4351 36.33 65.5120 35.41 58.9589 33.08 45.0689 26.08 20.1307
550 35.53 59.793 0 35.27 58.0059 34.31 51.9358 31.86 39.1832 24.52 16.8266
600 34.57 53.5183 34.29 51.8487 33.29 46.1953 30.74 34.4183 23.07 14.2352
650 33.68 48.2840 33.39 46.7172 32.35 41.4276 29.69 30.4974 21.70 12.1669
700 32.84 43.8589 32.54 42.3829 31.46 37.4139 28.70 27.2260 20.42 10.4915
750 32.06 40.0746 31.75 38.6794 30.63 33.9955 27.77 24.4640 19.20 9.1169
800 31.32 36.8059 31.00 35.4833 29.84 31.0547 26.89 22.1079 18.04 7.9764
850 30.62 33.9579 30.29 32.7007 29.10 28.5022 26.06 20.0797 16.93 7.0208
900 29.95 31.4572 29.62 30.2595 28.39 26.2696 25.26 18.3198 15.87 6.2133
950 29.32 29.2464 28.98 28.1030 27.71 24.3030 24.50 16.7818 14.85 5.5255
1000 28.72 27.2798 28.36 26.1861 27.07 22.5601 23.77 15.4291 13.87 4.9356
1050 28.14 25.5207 27.77 24.4729 26.45 21.0066 23.07 14.2325 12.92 4.4265
1100 27.58 23.9394 27.21 22.9339 25.85 19.6150 22.39 13.1684 12.01 3.9845
1150 27.05 22.5115 26.67 21.5451 25.28 18.3625 21.74 12.2177 11.12 3.5988
1200 26.53 21.2165 26.14 20.2866 . 24.73 17.2306 21.11 11.3645 10.27 3.2607
1250 26.04 20.0378 25.64 19.1418 24.19 16.2036 20.50 10.5958 9.43 2.9628
1300 25.56 18.9609 25.15 18.0967 23.68 15.2685 19.91 9.9007 8.63 2.6995
1350 25.09 17.9741 24.68 17.1396 23.18 14.4142 19.34 9.2699 7.84 2.4657

Continued .



TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
1 DIST- 1
1 TANCE 0 degrees 15 degrees 1 30 degrees 45 degrees 60 degrees I
1 (km) dB(uV/m) uV/m dB(uV/m) uV/m 1 dB(uV/m) 

1
uV/m dB(uV/m) uV/m dB(uV/m) uV/m |

1 1400 24.64 17.0669 24.22 16.2603 1 22.69 13.6313 18.79 8.6958 7.07 2.2574 1
1 1450 24.21 16.2306 23.78 15.4503 1 22.22 12.9119 18.25 8.1716 6.32 2.0713 I
1 1500 23.78 15.4577 23.35 14.7021 1 21.76 12.2490 17.72 7.6916 5.60 1.9045 1
1 1550 23.37 14.7416 22.93 14.0094 1 21.32 11.6367 17.21 7.2512 4.88 1.7544 I
1 1600 22.97 14.0766 22.52 13.3665 1 20.88 11.0698 16.71 6.8459 4.19 1.6192 |
1 1650 22.58 13.4577 22.12 12.7687 1 20.46 10.5438 16.22 6.4722 3.50 1.4970 1
1 1700 22.20 12.8806 21.74 12.2115 1 20.05 10.0547 15.74 6.1268 2.84 1.3862 I
1 1750 21.83 12.3415 21.36 11.6913 1 19.64 9.5991 15.28 5.8071 2.18 1.2857 1
1 1800 21.46 11.8369 20.99 11.2046 1 19.25 9.1739 14.82 5.5104 1.54 1.1942 I
1 1850 21.11 11.3638 20.63 10.7487 ! 18.87 8.7763 14.38 5.2347 0.91 1.1107 |
I 1900 20.76 10.9196 20.27 10.3208 1 18.49 8.4041 13.94 4.9780 . 0.29 1.0345 I
1 1950 20.43 10.5018 19.93 9.9186 1 18.12 8.0549 13.51 4.7386 -0.31 0.9648 I
t 2000 20.09 10.1084 19.59 9.5401 1 17.76 7.7270 13.09 4.5151 -0.91 0.9008 I
I 2050 19.77 9.7373 19.26 9.1832 1 17.41 7.4185 12.68 4.3060 -1.49 0.8421 I
1 2100 19.45 9.3869 18.94 8.8465 1 17.06 7.1280 12.28 4.1102 -2.07 0.7880 I
1 2150 19.14 9.0555 18.62 8.5282 1 16.72 6.8540 11.88 3.9265 -2.64 0.7382 I
1 2200 18.83 8.7419 18.30 8.2271 1 16.38 6.5953 11.49 3.7541 -3.19 0.6923 I
1 2250 18.53 8.4446 18.00 7.9419 I 16.06 6.3508 11.11 3.5919 -3.74 0.6499 1
1 2300 18.24 8.1626 17.70 7.6714 1 15.73 6.1194 10.73 3.4393 -4.28 0.6106 I
1 2350 17.95 7.8947 17.40 7.4147 1 15.42 5.9002 10.36 3.2955 -4.82 0.5743 1
1 2400 17.66 7.6400 17.11 7.1708 1 15.11 5.6923 9.99 3.1599 -5.34 0.5405 1
1 2450 17.38 7.3977 16.83 6.9388 1 14.80 5.4949 9.63 3.0318 -5.86 0.5092 I
1 2500 17.11 7.1669 16.54 6.7179 1 14.50 5.3075 9.28 2.9107 -6.37 0.4801 |
1 2550 16.84 6.9468 16.27 6.5075 1 14.20 5.1292 8.93 2.7962 -6.88 0.4530 1

Continued
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TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m ‘

30 degrees 
dB(uV/m) uV/m

1
2600 1 16.57

i
6.7369 1 16.00

i
6.3068 I 13.91

i
4.9594 | 8.59 2.6877 1 -7.38 0.4278

2650 I 16.31 6.5364 1 15.73 6.1152 I 13.62 4.7978 1 8.25 2.5849 1 -7.87 0.4042
2700 1 16.05 6.3448 1 15.46 5.9323 1 13.34 4.6436 1 7.91 2.4873 1 -8.35 0.3823
2750 1 15.79 6.1616 1 15.20 5.7574 | 13.06 4.4966 1 7.59 2.3948 1 -8.83 0.3617
2800 1 15.54 5.9862 1 14.95 5.5901 1 12.78 4.3562 I 7.26 2.3068 1 -9.31 0.3425
2850 1 15.30 5.8183 1 14.70 5.4299 1 12.51 4.2220 1 6.94 2.2231 1 -9.77 0.3246
2900 1 15.05 5.6573 1 14.45 5.2765 1 12.24 4.0937 I 6.62 2.1435 1 -10.24 0.3077
2950 1 14.81 5.5029 1 14.20 5.1295 1 11.98 3.9709 1 6.31 2.0677 1 -10.69 0.2919
3000 1 14.57 5.3547 1 13.96 4.9884 1 11.72 3.8534 I 6.00 1.9955 1 -11.15 0.2771
3050 1 14.34. 5.2125 1 13.72 4.8530 1 11.46 3.7408 | 5.70 1.9267 1 -11.59 0.2632
3100 1 14.11 5.0758 I 13.48 4.7230 1 11.20 3.6328 I 5.39 1.8610 1 -12.04 0.2501
3150 1 13.88 4.9444 1 13.25 4.5981 1 10.95 3.52 93 1 5.10 1.7982 I -12.47 0.2379
3200 i 13.66 4.8180 1 13.02 4.4779 1 10.71 3.4299 1 4.80 1.7383 1 -12.91 0.2263
3250 1 13.44 4.6963 1 12.79 4.3624 I 10.46 3.3345 1 4.51 1.6810 1 -13.34 0.2154
3300 1 13.22 4.5792 I 12.57 4.2512 1 10.22 3.2428 1 4.22 1.6262 I -13.76 0.2051
3350 1 13.00 4.4663 1 12.35 4.1441 I 9.98 3.1546 1 3.94 1.5738 1 -14.18 0.1954
3400 1 12.78 4.3575 1 12.13 4.0409 1 9.74 3.0698 I 3.66 1.5236 1 -14.60 0.1863
3450 1 12.57 4.2526 1 11.91 3.9414 1 9.51 2.9883 1 3.38 1.4755 I -15.01 0.1776
3500 1 12.36 4.1514 I 11.70 3.8455 1 9.28 2.9097 1 3.10 1.4294 I -15.42 0.1695
3550 1 12.16 4.0537 1 11.49 3.7529 1 9.05 2.8341 1 2.83 1.3852 I -15.82 0.1618
3600 1 11.95 3 . 9 5 93 1 11.28 3.6636 1 8.82 2.7611 I 2.56 1.3428 1 -16.22 0.1545
3650 1 11.75 3 . 86 82 I 11.07 3.5773 1 8.60 2.6909 1 2.29 1.3021 I -16.62 0.1476
3700 1 11.55 3.7801 I ' 10.87 3.4940 I 8.38 2.6231 1 2.03 1.2631 I -17.01 0.1410
3750 I 11.35 3.6949 1 10.66 3.4134 I 8.16 2.5577 I 1.77 1.2255 1 -17.40 0.1348

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued .



TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

3800 1 11.16 3.6125 1 10.46 3.3356 1 7.94 2.4945 I 1.51 1.1894 1 -17.79 0.1289
3850 1 10.96 3.5328 I 10.26 3.2602 I 7.72 2.4335 I 1.25 1.1547 1 -18.18 0.1234
3900 I 10.77 3.4556 1 10.07 3.1873 1 7.51 2.3746 I 0.99 1.1214 1 -18.56 0.1181
3950 I 10.58 3.3808 1 9.87 3.1168 | 7.30 2.3177 I 0.74 1.0892 | -18.93 0.1131
4000 I 10.39 3.3084 I 9.68 3.0485 1 7.09 2.2627 1 0.49 1.0 583 I -19.31 0.1083
4050 I 10.21 3.2 3 83 I 9.49 2.9823 1 6.89 2.2094 I 0.24 1.0286 | -19.68 0.1038
4100 1 10.02 3.1702 | 9.30 2.9182 | 6.68 2.1580 I 0.00 0.9999 1 -20.05 0.0995
4150 1 9.84 3.1043 I 9.12 2.8560 I 6.48 2.1081 I -0.24 0.9722 I -20.41 0.0954
4200 | 9.66 3.0403 I 8.93 2.7958 I 6.28 2.0599 1 -0.49 0.9456 I -20.78 0.0915
4250 1 9.48 2.9782 | 8.75 2.7373 1 6.08 2.0132 | -0.73 0.9199 I -21.13 0.0878
4300 | 9.30 2.9179 1 8.56 2.6806 I 5.88 1.9679 1 -0.96 0.8951 1 -21.49 0.0842
4350 | 9.13 2.8594 I 8.38 2.6255 1 5.68 1.9240 | -1.20 0.8711 1 -21.85 0.0808
4400 I 8.95 2.8026 1 8.21 2.5721 I 5.49 1.8815 I -1.43 0.8480 1 -22.20 0.0776
4450 I 8.78 2.7474 1 8.03 2.5202 | 5.30 1.8403 1 -1.66 0.8257 1 -22.55 0.0746
4500 I 8.61 2.6937 1 7.85 2.4698 I 5.11 1.8003 | -1.89 0.8041 I -22.89 0.0717
4550 I 8.44 2.6416 I 7.68 2.4208 | 4.92 1.7615 1 -2.12 0.7 833 I -23.24 0.0689
4600 i 8.27 2.5909 1 7.51 2.3732 I 4.73 1.7239 1 -2.35 0.7632 | -23.58 0.0662
46 50 1 8.10 2.5415 1 7.34 2.3269 1 4.54 1.6873 I -2.57 0.7437 1 -23.92 0.0637
4700 | 7.94 2.4936 | 7.17 2.2819 1 4.36 1.6518 I -2.79 0.7249 1 -24.26 0.0613
4750 | 7.77 2.4469 I 7.00 2.2381 1 4.18 1.6174 I -3.02 0.7066 I -24.59 0.0589
4800 I 7.61 2.4014 1 6.83 2.1955 1 3.99 1.5839 1 -3.24 0.6890 I -24.93 0.0567
4850 I 7.45 2.3572 | 6.67 2.1541 1 3.81 1.5513 I -3.45 0.6719 1 -25.26 0.0546
4900 I 7.29 2.3141 1 6.50 2.1137 I 3.64 1.5197 I -3.67 0.6554 1 -25.58 0.0526
4950 | 7.13 2.2721 | 6.34 2.0744 | 3.46 1.4890 1 -3.88 0.6394 I -25.91 0.0506

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued



Page 5 of 8

TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

5000 1 6.97 2.2313 1 6.18 2.0362 1 3.28 1.4591 1 -4.10 0.6239 1 -26.23 0.0488
5050 1 6.81 2.1914 1 6.02 1.9989 1 3.11 1.4300 1 -4.31 0.6089 1 -26.56 0.0470
5100 1 6.66 2.1526 1 5.86 1.9626 1 2.93 1.4017 1 -4.52 0.5943 1 -26.88 0.0453
5150 1 6.51 2.1147 1 5.70 1.9272 1 2.76 1.3741 1 -4.73 0.5802 I -27.19 0.0437
5200 1 6.35 2.0778 1 5.54 1.8927 1 2.59 1.3473 1 -4.94 0.5665 1 -27.51 0.0421
5250 1 6.20 2.0418 1 5.39 1.8591 1 2.42 1.3212 I -5.14 0.5532 I -27.83 0.0406
53 00 1 6.05 2.0067 1 5.23 1.8263 1 2.25 1.2958 1 -5.35 0.5404 I -28.14 0.0392
5350 1 5.90 1.9724 1 5.08 1.7943 1 2.08 1.2711 1 -5.55 0.5279 1 -28.45 0.0378
5400 1 5.75 1.9389 1 4.93 1.7631 1 1.92 1.2470 1 -5.75 0.5157 1 -28.76 0.0365
5450 1 5.60 1.9063 1 4.77 1.7326 1 1.75 1.2235 1 -5.95 0.5040 1 -29.06 0.0352
5500 I 5.46 1.8744 I 4.62 1.7029 1 1.59 1.2006 1 -6.15 0.4925 1 -29.37 0.0340
5550 1 5.31 1.8433 1 4.47 1.6739 1 1.42 1.1783 1 -6.35 0.4814 1 -29.67 0.0328
5600 1 5.17 1.8129 1 4.33 1.6456 1 1.26 1.1565 1 -6.55 0.4706 1 -29.97 0.0317
5650 1 5.02 1.7832 1 4.18 1.6180 1 1.10 1.1353 1 -6.74 0.4602 1 -30.27 0.0306
5700 1 4.88 1.7542 1 4.03 1.5909 1 0.94 1.1146 1 -6.94 0.4500 1 -30.57 0.0296
5750 1 4.74 1.7259 1 3.89 1.5646 1 0.78 1.0944 1 -7.13 0.4401 1 -30.87 0.0286
5800 1 4.60 1.6 982 I 3.74 1.5388 1 0.63 1.0747 1 -7.32 0.4304 1 -31.16 0.0277
5850 1 4.46 1.6711 1 3.60 1.5136 1 0.47 1.0555 1 -7.51 0.4211 I -31.46 0.0267
5900 1 4.32 1.6446 1 3.46 1.4890 1 0.31 1.0367 1 -7.70 0.4120 I -31.75 0.0259
5950 1 4.18 1.6187 1 3.32 1.4649 1 0.16 1.0184 1 -7.89 0.4031 1 -32.04 0.0250
6000 I 4.05 1.5934 1 3.18 1.4414 1 0.00 1.0005 1 -8.08 0.3945 1 -32.33 0.0242
6050 | 3.91 1.5686 1 3.04 1.4184 1 -0.15 0.9831 1 -8.27 0.3861 I -32.62 0.0234
6100 I 3.78 1.5444 1 2.90 1.3959 1 -0.30 0.9660 1 -8.45 0.3780 1 -32.90 . 0.0226
6150 I 3.64 1.5207 1 2.76 1.3739 1 -0.45 0.9494 I -8.63 0.3700 1 -33.19 0.0219

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued
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FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

6200 I 3.51 1.4975 1 2.62 1.3524 1 -0.60 0.9331 I -8.82 0.3623 I -33.47 0.0212
6250 1 3.37 1.4748 | 2.49 1.3314 I -0.75 0.9172 I -9.00 0.3548 1 -33.75 0.0205
6300 1 3.24 1.4525 1 2.35 1.3108 I -0.90 0.9017 1 -9.18 0.3475 1 -34.03 0.0199
6350 1 3.11 1.4308 I 2.22 1.2 906 | -1.05 0.8865 1 -9.36 0.3403 | -34.31 0.0193
6400 1 2.98 1.4095 1 2.08 1.2709 1 -1.19 0.8717 I -9.54 0.3334 1 -34.59 0.0186
6450 I 2.85 1.3 886 1 1.95 1.2515 1 -1.34 0.8571 I -9.72 0.3266 I -34.86 0.0181
6500 I 2.72 1.3682 I 1.82 1.2326 I -1.48 0.8429 1 -9.90 0.3200 I -35.14 0.0175
6550 1 2.59 1.3481 I 1.69 1.2141 I -1.63 0.8291 I -10.07 0.3135 1 -35.41 0.0170
6600 I 2.47 1.3285 1 1.55 1.1960 I -1.77 0.8155 1 -10.25 0.3073 1 -35.68 0.0164
6650 1 2.34 1.3 093 I 1.42 1.1782 | -1.91 0.8022 | -10.42 0.3012 I -35.95 0.0159
6700 1 2.21 1.2905 1 1.29 1.1608 I -2.06 0.7892 | -10.60 0.2952 I -36.22 0.0154
6750 I 2.09 1.2720 I 1.17 1.1437 1 -2.20 0.7765 I -10.77 0.2894 1 -36.49 0.0150
6800 I 1.97 1.2539 1 1.04 1.1270 I -2.34 0.7641 1 -10.94 0.2837 I -36.76 0.0145
6850 I 1.84 1.2362 | 0.91 1.1106 | -2.48 0.7519 I -11.11 0.27 82 | -37.02 0.0141
6900 I 1.72 1.2188 | 0.78 1.0946 I -2.62 0.7400 I -11.28 0.2728 I -37.29 0.0137
6950 I 1.60 1.2017 1 0.66 1.0788 I -2.75 0.7 2 83 I -11.45 0.2675 I -37.55 0.0133
7000 I 1.47 1.1850 | 0.53 1.0634 I -2.89 0.7169 1 -11.62 0.2624 | -37.82 0.0129
7050 1 1.35 1.1686 I 0.41 1.0483 I -3.03 0.7 057 1 -11.79 0.2573 I -38.08 0.0125
7100 I 1.23 1.1525 1 0.29 1.0334 | -3.16 0.6947 1 -11.96 0.2524 I -38.34 0.0121
7150 I 1.11 1.1367 1 0.16 1.0189 1 -3.30 0.6840 I -12.12 0.2477 I -38.60 0.0118
7200 I 0.99 1.1212 I 0.04 1.0046 | -3.43 0.6735 I -12.29 0.2430 | -38.85 0.0114
7250 I 0.88 1.1060 I -0.08 0.9906 I -3.57 0.6632 I -12.45 0.2384 I -39.11 0.0111
7300 I 0.76 1.0911 1 -0.20 0.9769 1 -3.70 0.6531 I -12.62 0.2340 | -39.37 0.0108
7350 1 0.64 1.0765 1 -0.32 0.9634 i -3.83 0.6432 I -12.78 0.22% | -39.62 0.0104

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued
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TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

7400 1 0.52 1.0621 | -0.44 0.9502 | -3.97 0.6335 1 -12.94 0.2254 I -39.87 0.0101
7450 1 0.41 1.0480 1 -0.56 0.9372 1 -4.10 0.6240 1 -13.10 0.2212 1 -40.13 0.0099
7500 1 0.29 1.0341 1 -0.68 0.9245 1 -4.23 0.6147 I -13.26 0.2172 I -40.38 0.00%
7550 1 0.18 1.0205 1 -0.80 0.9120 I -4.36 0.6055 1 -13.42 0.2132 1 -40.63 0.0093
7600 1 0.06 1.0072 I -0.92 0.8997 I -4.49 0.5966 | -13.58 0.2093 1 -40.88 0.0090
7650 1 -0.05 0.9941 1 -1.03 0.8877 I -4.62 0.5878 1 -13.74 0.2055 1 -41.12 0.0088
7700 1 -0.16 0.9812 I -1.15 0.8759 I -4.74 0.5792 I -13.90 0.2018 1 -41.37 0.0085
7750 1 -0.28 0 i 96 85 1 -1.27 0.8643 1 -4.87 0.5707 I -14.06 0.1982 I -41.62 0.0083
7800 1 -0.39 0.9561 I -1.38 0.8529 I -5.00 0.5625 1 -14.21 0.1947 1 -41.86 0.0081
7850 I -0.50 0.9439 1 -1.50 0.8417 I -5.12 0.5543 | -14.37 0.1912 1 -42.11 0.0078
7900 1 -0.61 0.9319 I -1.61 0.8307 I -5.25 0.5464 1 -14.53 0.1878 1 -42.35 0.0076
7950 1 -0.72 0.9201 | -1.73 0.8198 I -5.38 0.5385 I -14.68 0.1845 1 -42.59 0.0074
80 00 I -0.83 0.9085 1 -1.84 0.8092 | -5.50 0.5309 1 -14.83 0.1813 | -42.84 0.0072
80 50 1 -0.94 0.8971 1 -1.95 0.7988 1 -5.62 0.5233 1 -14.99 0.1781 I -43.08 0.0070
8100 1 -1.05 0.8859 1 -2.06 0.7885 1 -5.75 0.5159 1 -15.14 0.1750 1 -43.32 0.0068
8150 1 -1.16 0.8749 1 -2.18 0.7785 1 -5.87 0.5087 | -15.29 0.1720 I -43.55 0.0066
8200 I -1.27 0.8641 | -2.29 0.7686 I -5.99 0.5016 1 -15.44 0.1690 1 -43.79 0.0065
8250 1 -1.38 0.8535 1 -2.40 0.7588 I -6.12 0.4946 | -15.59 0.1661 I -44.03 0.0063
8300 1 -1.48 0.8430 1 -2.51 0.7493 1 -6.24 0.4877 1 -15.74 0.1632 I -44.27 0.0061
8350 1 -1.59 0.8327 1 -2.62 0.7399 1 -6.36 0.4810 1 -15.89 0.1604 | -44.50 0.0060
8400 1 -1.70 0.8226 1 -2.73 0.7306 1 -6.48 0.4743 I -16.04 0.1577 1 -44.74 0.0058
8450 1 -1.80 0.8127 1 -2.83 0.7215 1 -6.60 0.4678 | -16.19 0.1550 1 -44.97 0.0056
8500 I -1.91 0.8029 1 -2.94 0.7126 I -6.72 0.4615 1 -16.34 0.1524 1 -45.20 0.0055
8550 1 -2.01 0.7933 I -3.05 0.7038 | -6.84 0.4552 | -16.49 0.1499 1 -45.43 0.0053

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . .



TABLE III - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 8 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE

D IS T -
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

8600 1 -2.12 0.7838 1 -3.16 0.6952 I -6.95 0.4490 I -16.63 0.1474 1 -45.66 0.0052
8650 1 -2.22 0.7745 1 -3.26 0.6867 I -7.07 0.4430 1 -16.78 0.1449 1 -45.89 0.0051
8700 1 -2.32 0.7653 I -3.37 0.6 7 83 1 -7.19 0.4370 I -16.92 0.1425 I -46.12 0.0049
8750 1 -2.43 0.7563 1 -3.48 0.6701 1 -7.31 0.4312 I -17.07 0.1401 I -46.35 0.0048
8800 1 -2.53 0.7474 I -3.58 0.6620 | -7.42 0.4254 I -17.21 0.1378 1 -46.58 0.0047
8850 I -2.63 0.7387 1 -3.69 0.6540 1 -7.54 0.4198 | -17.36 0.1356 1 -46.81 0.0046
8900 I -2.73 0.7301 I -3.79 0.6462 I -7.65 0.4142 I -17.50 0.1334 | -47.03 0.0044
8950 i -2.83 0.7216 I -3.90 0.6385 1 -7.77 0.4088 I -17.64 0.1312 I -47.26 0.0043
9000 I -2.93 0.7133 1 -4.00 0.6309 1 -7.88 0.4034 I -17.78 0.1291 1 -47.48 0.0042
9050 1 -3.03 0.7051 1 -4.10 0.6235 1 -8.00 0.3982 | -17.93 0.1270 1 -47.71 0.0041
9100 1 -3.13 0.6970 1 -4.21 0.6161 1 -8.11 0.3930 I -18.07 0.1249 1 -47.93 0.0040
9150 I -3.23 0.6891 I -4.31 0.6089 I -8.23 0.3879 1 -18.21 0.1229 1 -48.15 0.0039
9200 I -3.33 0.6813 I -4.41 0.6018 I -8.34 0.3829 I -18.35 0.1210 I -48.38 0.0038
9250 I -3.43 0.6736 I -4.51 0.5948 1 -8.45 0.3 7 80 I -18.49 0.1190 I -48.60 0.0037
9300 1 -3.53 0.6660 1 -4.61 0.5879 1 -8.56 0.3731 I -18.63 0.1171 1 -48.82 0.0036
93 50 I -3.63 0.6585 1 -4.72 0.5811 I -8.67 0.3684 1 -18.76 0.1153 I -49.04 0.0035
9400 I -3.73 0.6511 1 -4.82 0.5744 I -8.79 0.3637 1 -18.90 0.1135 1 -49.26 0.0034
9450 1 -3.82 0.6439 1 -4.92 0.5678 I -8.90 0.3591 1 -19.04 0.1117 1 -49.47 0.0034
9500 | -3.92 0.6368 1 -5.02 0.5613 1 -9.01 0.3 546 I -19.18 0.1099 I -49.69 0.0033
9550 1 -4.02 0.6297 I -5.12 0.5549 1 -9.12 0.3501 I -19.31 0.1082 I -49.91 0.0032
9600 | -4.11 0.6228 I -5.21 0.5486 I -9.23 0.3457 1 -19.45 0.1065 1 -50.12 0.0031
9650 1 -4.21 0.6160 I -5.31 0.5424 1 -9.33 0.3414 I -19.59 0.1049 1 -50.34 0.0030
9700 | -4.30 0.6092 | -5.41 0.5363 I -9.44 0.3372 I -19.72 0.1033 1 -50.55 0.0030
9750 I -4.40 0.6026 I -5.51 0.5303 1 -9.55 0.3330 I -19.86 0.1017 1 -50.77 0.0029
9800 I -4.49 0.5961 1 -5.61 0.5244 I -9.66 0.3289 1 -19.99 0.1001 I -50.98 0.0028
9850 I -4.59 0.5896 I -5.70 0.5186 I -9.77 0.3248 I -20.12 0.0986 I -51.19 0.0028
9900 I -4.68 0.5833 I -5.80 0.5128 I -9.87 0.3209 1 -20.26 0.0971 I -51.41 0.0027
9950 1 -4.78 0.5770 I -5.90 0.5072 | -9.98 0.3169 I -20.39 0.0956 I -51.62 0.0026
10000 I -4.87 0.5709 1 -5.99 0.5016 I -10.09 0.3131 I -20.52 0.0942 I -51.83 0.0026

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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1.1 The Chairman said that the report was intended to summarize the 
discussions held in the Committee and would be presented to the Plenary later in 
the day.
1.2 In reply to the delegate of the United Kingdom who requested a 
definition by the IFRB of the terms "the Plan" and "assignment", the 
representative of the IFRB [Mr. Brooks] said that it was for the Conference 
itself to define what it meant by "the Plan". As he understood the situation the 
Plan would comprise both allotments and assignments; however, every regional 
agreement had defined the Plan included in it in its own way. The term 
"assignment" was defined in Article 1 of the Radio Regulations, and any 
definition of assignment included in a regional agreement had to be consistent 
both with the Convention and with those Regulations.
1.3 The representative of the IFRB [Mr. Berrada] added that the definition
in the Radio Regulations (No. 19) was in general terms but as far as the Plan
referred to in the document was concerned, the difference between allotments and
assignments had to be taken into account.
1.4 The representative of the IFRB [Mr. Brooks] added further that if there
were fewer parameters in the assignments appearing in the Plan than there were
in Appendix 1, the notification would have to include the characteristics in
Appendix 1, when the assignment was notified under Article 12 of the
Radio Regulations.
1.5 The Chairman invited the Committee to discuss the document paragraph by
paragraph.
Paragraphs 1 and 2

Approved.
Sub-paragraph 2 a)
1.6 The delegate of Brazil pointed out that according to the discussions
the previous day assignments would be included only if administrations, during 
the Second Session or post-Conference period, so desired.
1.7 The delegate of the United States proposed that the sub-paragraph
should read: "a) the Plan for the broadcasting service will contain allotments 
and may contain assignments;" which would reflect the Committee's intentions and 
at the same time be consistent with sub-paragraph 2 e).

It was so agreed.
Sub-paragraph 2b)

Approved, on the understanding that the word "requerimientos" would be 
used for "requirements" in the Spanish text.
1.8 The delegate of the United Kingdom raised the question of the procedure
to be followed for notifying the conversion of an allotment to an assignment at 
the Second Session, particularly where the border areas were concerned.

- 2 -
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1.9 The representative of the IFRB said that the procedures to be followed
at the Second Session were referred to in sub-paragraph 2 f) : after that 
Session, notification would be by mail. The matter would in any case have to be
considered further when the guidelines were discussed.
Sub-paragraph 2 c)

On the suggestion of the delegate of Brazil, it was agreed to replace 
"standard" by "standardized".
1.10 The delegate of the United Kingdom said that as he had understood the 
discussions, standardized parameters should be defined in terms of allotments 
but should also apply when an administration wished to have an assignment. It 
might therefore be better to delete the words "for the allotments".
1.11 The representative of the IFRB [Mr. Berrada] said that the standardized 
parameters for allotments would be considered as limits not to be exceeded when 
an administration converted allotments into assignments. If it were stated that 
the assignments also had standardized parameters, administrations would be 
obliged to use only those parameters in all parts of their territory.
1.12 The delegates of the United Kingdom and Canada considered that the
words "based on" meant a starting point on which the Plan would be built and
that administrations could use higher or lower powers so long as they were
within the criteria. The latter said that he thought the intention was that an
allotment could be used at a higher or lower power than the standard, provided 
that the standard was not exceeded at the border. Perhaps the words "standard 
parameters or the equivalent" would cover the situation.
1.13 The suggestion was supported by the delegates of the United States and
of Argentina.
1.14 The delegate of Brazil said that if the Plan was to be based on
standardized parameters or their equivalent, it would not be possible for 
countries to set allotments or assignments below the standard. He therefore 
suggested that sub-paragraph 2 c) might be reworded by adding to it 
RECOMMENDS d) from Document 19. The sub-paragraph would then read:

"The Plan will be based on the use of standardized parameters. However, 
the possibility should be left open for the case where a group of 
countries decide to develop at the Conference part of the Plan, 
consistent with the Regional Plan, subregionally based on a transmitter 
power less than the standardized parameters."
It was so agreed.

Sub-paragraph 2 d)
1.15 The delegate of Brazil proposed that the sub-paragraph be amended to 
reflect the fact that separation was not between stations but between allotment 
zones. Where borders were concerned, the coordination distance would determine 
the necessary separation.
1.16 The delegate of Canada said that he would prefer the term "standard or 
standardized" distances rather than coordination distances.
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1.17 The delegate of the United States said that provision would still have
to be made in respect of adjacent channel matters in border areas, but following 
interventions by the delegate of Brazil recommending the development of a 
standard procedure for coordination, and by the representative of the IFRB 
stating that the Plan would be based on co-channel rather than adjacent channel 
considerations, he said that he would withdraw a proposal for amendment.
1.18 The Chairman put the following text to the Committee:

"d) the First Session will develop one or more standardized distances 
for the separation of the allotment areas."
The above text was approved.

Sub-paragraph 2 e)
Approved.

Sub-paragraph 2 f)
1.19 The delegate of the United States said that the sub-paragraph as it
stood dealt only with the conversion of allotments to assignments; to make it
less specific he proposed that the words "among other things" be inserted after
the words "will specify".

It was so agreed.
Subparagraph 2 g)
1.20 The delegate of the United Kingdom having asked what was meant by "in a
specified area", the representative of the IFRB said that it was intended to 
cover the point that if an administration had no allotment to a particular area, 
it could nevertheless use the channel in that area provided that it did not
degrade the allotments of a neighbouring country.
1.21 The delegate of Canada suggested, for greater clarity, that the phrase
be placed after the words "not allotted to them".

It was so agreed.
Paragraph 3

Approved.
The first Report of Committee 5 to the Plenary as a whole was approved, 

as amended.
1.22 The representative of the IFRB [Mr. Berrada] drew the Committee's
attention to the difficulties that might arise when considering the sharing
criteria or other services. What was described in Document DT/7 would probably 
apply without any major difficulty in the band 1 605 - 1 625 kHz, but in the 
band 1 625 - 1 705 kHz, allocated to other services, the application of 
Article 12 of the Radio Regulations would create difficulties if the allotment 
was not clearly understood and if the characteristics of each allotment were not 
precisely defined. He therefore suggested that after consultations with the 
Board, the Chairman might make a statement to the Committee when it considered 
other services.



- 5 -
BC-R2(l)/48-E

2. Organization of work

It was agreed to establish a Working Group, under the chairmanship of 
Mr. Johnson (Canada), with a view to adopting a planning method; the 
Working Group 5-A was to begin its task without delay. It was also agreed to 
establish a Working Group 5-B during the following week to consider the 
establishment of guidelines.
3. Consideration of other services (Documents 7, 11, 29, 33)
3.1 The delegate of Canada, referring to Document 7, said that at the time
of the WARC-1979 decision relating to the allotment of the
band 1 605 - 1 705 kHz to the broadcasting service, it had been generally agreed 
that the band was to be used exclusively for that service. Since it was still 
being used for other services by some administrations, however, it had been 
decided that the exclusive use for broadcasting should be deferred to the date 
shown in the Radio Regulations; the matter had been covered by RR 480 and 
RR 481. His Administration had felt that the band should be used exclusively for 
broadcasting; however, it was prepared to take into account the non-broadcasting 
needs mentioned by the delegate of Argentina and the points relating to sharing 
raised by the IFRB in Document 33.
3.2 The delegate of the United States referred to Document 11, Part Three,
which concluded that if any non-broadcasting services were continued in the band 
its capacity for broadcasting would correspondingly be reduced in those parts of 
Region 2 with requirements for non-broadcasting services. It was proposed, 
therefore, that rather than curtail broadcasting opportunities, administrations 
did their utmost to reassign their non-broadcasting services to other bands, and 
that the planning of the new band for use by the broadcasting service should be 
accomplished without regard for other radio services. In cases where 
administrations foresaw difficulties in assigning continued non-broadcasting 
requirements to other bands, one solution might be to allow such administrations 
the option of bilateral or multilateral arrangements for non-broadcasting 
services, whilst avoiding constraints on broadcasting opportunities throughout 
the rest of the Region.
3.3 The delegate of France felt that the proposals expressed by the 
delegates of Canada and the United States might imply that the non-broadcasting 
services concerned would become secondary services and he pointed out that the 
Conference was not empowered to change the status of bands.
3.4 The delegate of Argentina, referring to Document 29, said that the 
technical criteria for sharing the band were governed by RR 481. His 
Administration had also taken into account the documents mentioned in 
paragraph 2.2, as well as RR 480 and RR 481 with regard to protection contours; 
it had likewise borne in mind administrations* observations concerning the other 
services in the band.

The proposal in sub-paragraph 3 a), that the Second Session of the 
Conference should set an implementation date, would make it possible to begin 
implementation without displacing existing services and to use existing 
receivers, with technical adjustments, in less developed zones. The proposal 
contained in sub-paragraph 3 b) would, as mentioned, allow other services to 
relocate or withdraw as broadcasting stations were implemented. The proposal in 
sub-paragraph 3 c) was aimed at avoiding difficulties stemming from existing
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discrepancies between protection ratios, field strengths and operating 
.procedures; bearing in mind the discrepancies referred to in the documentation 
submitted by the CCIR and various administrations relating to Regions 1 and 3, 
his Administration proposed that, in order to support CCIR's interim efforts, an 
intersessional Working Group should be established to consider values for 
contour protection.
3.5 The representative of the IFRB said that Document 33 had been prepared
bearing in mind the differing status of the various services with regard to
assignments and assignment plans in the Master Register. The Board had not
considered the application of allotment planning; should an allotment plan be 
established, however, it could be applied on the basis of experience gained with
previous allotment plans - but the sharing criteria and allotment areas must be
clearly defined. Pursuant to RR 419, primary and permitted services would have 
equal rights except in the preparation of frequency plans, a task which a 
conference had to carry out while in session.

With regard to the application of RR 480 it seemed, from what had been
said earlier in the meeting, that in general, requirements would not be 
solicited from administrations. With regard to the application of RR 481, the 
situation regarding Region 2 was that, prior to the Second Session of the 
Conference, the band 1 625 - 1 705 kHz was allocated only to the fixed, mobile 
and aeronautical navigation services and was not available to the broadcasting 
service; the considerations mentioned in sub-paragraphs b) and c) of 
paragraph 5.2 were therefore applicable. The Master Register currently contained 
some 800 entries for other services in the band 1 605 - 1 705 kHz.

The procedures after the Second Session of the Conference and after the 
dates at which the allocation was modified were outlined in paragraphs 6.3.1 and 
6.3.2; the relations between the Plan and the other services were noted in 
paragraph 6.3.3. Section 7 dealt with relations with non-parties to the 
Agreement in the three Regions.

The Second Session of the Conference should be made competent to deal
with all services in the bands and could produce an agreement on the
relationship between the various services, applicable to the parties to the 
Agreement; that relationship was currently covered under Article 12 of the Radio 
Regulations. The Conference must clarify what the allotments and the relevant 
criteria were to be, with regard to planned and other services. Therefore, 
Committee 5 should request Committee 4 to consider the criteria to be adopted; 
perhaps it could also request the Working Group of the Plenary to consider 
drafting a text for the Second Session.
3.6 The delegate of the United Kingdom, referring to Document 33, said that
RR 481 applied to the whole of Region 2, not just to the Members, which meant 
that after a certain date all fixed and mobile services would become permitted 
services. Therefore, he was puzzled by the statement (sub-paragraph 5.2 b)) that 
the Board was obliged to protect the fixed and mobile services of non­
participating countries. With regard to sub-paragraph 6.3.1. c), he would not 
have thought that a plan required protection until the date of modification, or 
indeed at all. With regard to paragraph 6.3.3, requests for the Board to examine 
notices of the other services were feasible under an assignment plan; in the 
case of allotment, however, entries would be made over such vast areas that 
consideration would be impossible until allotments had been converted into 
assignments. He took paragraph 7.1 to imply that an allotment plan should be 
converted into an assignment plan and thus recorded in the Master Register as 
soon as possible after the Conference, in order to secure protection. He would 
appreciate clarification on the above points.
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3.7 The representative of the IFRB said that RR 481 applied to all
countries of the region; therefore, primary services would become permitted 
services at the date agreed upon by the Conference, and their protection would 
be obligatory. With regard to protection, the Board's interpretation of RR 419 
was that, except for the period during which the Plan was protected, the 
permitted and primary services enjoyed the same status; after that date, the two 
services would enjoy the same protection under Article 12 of the Radio 
Regulations. With regard to paragraph 6.3.3, it was up to the Conference to 
decide what type of protection was to be given between the permitted and planned 
services; difficulties would doubtless arise, but the matter was one for the 
contracting parties to deal with. The Board did not suggest that the Plan should 
go into the Master Register; in the past, only world-wide plans had been so 
entered.

Assignments, when put into service, were recorded pursuant to 
Article 12, which provided for deadlines prior to which an assignment could be 
notified.
3.8 The delegate of the United Kingdom said that for the time being he
would accept the explanations given.
3.9 The delegate of the United States said that he shared some of the
doubts expressed by the delegate of the United Kingdom, and he thanked the 
representative of the IFRB for his replies. His Delegation noted that, according 
to paragraph 4.1 of Document 33, no country in Region 2 could use the band for 
broadcasting, except if it had allotments/assignments in the Plan. According to 
sub-paragraph 5.1 b) , however, Recommendation 504, stating that the use of the 
relevant bands by the broadcasting service should not commence before certain 
specified dates, was cited in a provision of the Radio Regulations and should 
have the same status as a provision of the latter. According to paragraph 6.1, 
the band 1 625 - 1 705 kHz was allocated, prior to the Second Session of the 
Conference, "only" to the fixed, mobile and aeronautical radionavigation 
services on a primary basis. Those and other concerns raised by Document 33 
required careful discussion.
3.10 The delegate of Canada, referring to Document 29, suggested that the 
third part of the proposal on page 2 relating to shared services should be 
considered by Committee 4 rather than Committee 5. Referring to Document 33, he 
said that it had raised a number of difficulties for his Delegation also. The 
IFRB, instead of providing the guidance it had given to past conferences, seemed 
rather to be raising obstacles; its interpretation of possibly ambiguous wording 
in the Radio Regulations seemed unduly restrictive rather than helpful. His 
Administration could support two of the solutions proposed in the document: in 
particular he welcomed the Board's interpretation of RR 480 and the suggestion 
in the last line of 5.2 c) "to leave this matter to administrations to decide on 
bilaterally". It felt, that on a number points the document was misleading. For 
example, given the difficulties encountered at previous conferences in 
determining the period for elaboration of the Plan, it was surprising to see a 
fixed instant in time implied in paragraph 2.3; in at least two previous 
conferences, moreover, the Plan had been taken to mean the Plan itself and its 
associated provisions - in other words, that entries made at the time of the 
Conference and entries made in the way of modifications after the Conference 
were accorded the same status and at both Conferences, the equality of those two 
entries was very important to the delegations present. In addition, it would be 
wrong in the future to imply, as in paragraph 1.2, that there had been no 
objections, at previous conferences, to the Board's interpretation of the status 
of permitted and primary services. It would be necessary to state that at least 
one administration had objected to the Board's interpretation of permitted 
services.
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With regard to the number of entries in the Master Register, Canada had 
been carefully reviewing its own assignments and intended to delete at least 
half of them as soon as possible; measures were also in hand to make the band in 
question exclusive to the broadcasting service in Canada and to withdraw other 
services from it. Such action was consistent with the aims of WARC-79 and the 
RARC Rio de Janeiro, 1981. Until the task was completed, the continued operation 
of non-broadcasting services in Canada would be no obstacle to the development 
of the Plan; it was hoped that other administrations would take similar action. 
His Administration had already shown a willingness to accommodate special needs 
when the compromise decision on a planning method had been adopted in the 
Committee, where one administration stated the need for an assignment plan.
3.11 The representative of the IFRB said that the suggestion made by the 
delegate of Canada that the Plan should be dynamic implied that the non­
broadcasting services would remain in uncertainty as to their status 
indefinitely being downgraded, in effect, to secondary service status. That was 
not the intention of RR 419. Should it be decided to apply an exclusive 
allocation in Canada, the Radio Regulations must still be followed in order to 
give protection to the fixed and mobile services pursuant to international 
regulations.

He suggested that the other points raised might be discussed at a 
later meeting or informally.

The meeting rose at 1220 hours.

The Secretary: The Chairman:

M. GIROUX M. FERNANDEZ-QUIROZ
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Paragraph 1.3

In the final sentence, delete the word "terminal1’ preceding 

"transmitter power".
Paragraph 2.1

• Amend the first and second sentences as follows :

"2.1 The Chairman of Committee 5, introducing the report contained

in Document 45, said that the Committee had held four meetings, beginning 

by clarifying its terms of reference and then proceeding to discuss ten 

documents relating to the planning approach. At the fourth meeting 

agreement had been reached on some bases and method of planning, as set 

out in sub-paragraphs 2) to 2g) of Document 45. ..."
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1.1 Report by the Chairman of Committee 2 (Credentials)

The Chairman of Committee 2 said that the Committee had held one meeting, at
which it had set up a small Working Group consisting of himself, the Vice-Chairman
and a delegate of Canada. A second meeting would be held shortly for the examination 
of all the credentials submitted to Committee 2.

1.2 Report by the Chairman of Committee 3 (Budget control)

The Chairman of Committee 3 said that his Committee had held one meeting, at
which it had reviewed the Conference budget set out in Document 5 and had found that
the budget was in good order and that adequate facilities had been provided for the 
Conference. The Committee had further established the unit value of contributions to 
be paid by participating non-exempt recognized private operating agencies, but so far 
no such agencies had expressed their intention to attend. With regard to the financial 
responsibilities of the Conference under Article 80 of the Convention and 
Resolution No. 48 of the Nairobi Conference, two documents for the intention of the 
Chairmen of Committees 4 and 5, the Secretary-General, the Director of the CCIR and 
the Chairman of the IFRB had been prepared and would be distributed shortly. Finally, 
the Committee had reviewed the provisions laid down by the Administrative Council on 
the terms on which Member Administrations from regions other than Region 2 could attend 
the Conference and was defining the costs that such administrations would have to bear 
if they chose to attend under those conditions. Committee 3 would hold its second 
meeting in the course of the following week.

1.3 Report by the Chairman of Committee 4 (Technical criteria)

The Chairman of Committee 4 said that his Committee had held two meetings, 
at the first of which it had established two Working Groups, 4-A on technical data 
relating to propagation and 4-B to establish broadcasting standards and transmission 
characteristics. Working Group 4-A had already submitted a report on groundwave 
propagation which had been approved by Committee 4 and would be forwarded to the 
Editorial Committee and its report on skywave propagation was expected in the near 
future; nevertheless, some administrations might have new proposals to make in 
connection with Annex I to Document 3 from the CCIR when that document was reviewed at 
the next meeting of Committee 4. Although Working Group 4-B had made considerable 
progress, it still had much to do with respect to such matters as terminal transmitter 
power, antenna characteristics and usable field strength, and it was to be hoped that 
adequate meeting time would be allocated to that Group.

1.4 Report by the Chairman of Committee 6 (Editorial)

The Chairman of Committee 6 said that the Committee had held one meeting, at
which its terms of reference had been recapitulated, the organization of its work had 
been established with a satisfactory balance between the three working languages of 
the Conference and an initial approach had been agreed upon for the tentative structure 
of the report of the first session to the second session: if that structure was 
approved by the Steering Committee, it could be followed by Committees 4 and 5 in the 
preparation of their contributions to the report. Finally, owing to the good progress 
made by Committee 4, Committee 6 would be able to begin its substantive work on the 
following day.

1.5 The Chairman thanked the Chairmen of Committees 2, 3, 4 and 6 for their
encouraging reports.

1. Oral reports by Chairmen of Committees
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First report of Committee 5 (Planning criteria) (Document 45)

2.1 The Chairman of Committee 5, introducing the report, said that the Committee
had held four meetings, beginning by clarifying its terms of reference and then 
proceeding to discuss 10 documents relating to the planning approach. At the fourth

, _ meeting, agreement had been reached on the apprdach set out in §§ 2 a) to 2 g). The 
Committee had then set up Working Group 5-A to develop the structure of the Plan and 
intended to establish Working Group 5-B to prepare guidelines for the Agreement. Finally 
on completing its work on the planning approach, Committee 5 had begun to discuss 
sharing criteria in the band under consideration; a very important paper (Document 33) 
by the IFRB on its interpretation of those criteria had been introduced and had already 
given rise to divergent opinions.

Document 45 was approved.

2.2 The Chairman thanked the Chairman of Committee 5 for his report, which
reflected the excellent work done by his Committee.

The meeting rose at 1630 hours.

The Secretary-General: The Chairman:
R.E. BUTLER F. Savio C. PINHEIRO

r.
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BUDGET CONTROL COMMITTEE

Note by the Secretary-General

POSITION OF THE CONFERENCE ACCOUNTS 
at 18 April 1986

I hereby submit an estimate of the Conference expenses at 18 April 1986 
for the consideration of the Budget Control Committee.

The statement shows a surplus of 55,000 Swiss francs over the budget approved 
by the Administrative Council and adjusted to take account of changes in the common 
system of salaries and allowances.

R.E. BUTLER 
Secretary-General

Annex: 1

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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ANNEX

Position of RARC BC—R2 accounts at 18 April 1986

Items
Budget 
ipproved 
by AC

Budget 
adjusted 
at 1.04 

1)

Expenditure at 18. 4.1986

actual
estimated

or
committed

total

Swiss francs (thousands) -

Subhead I - Preparatory work
20.611 IFRB preparatory work 200 200 27 173 200

Subhead II - Staff expenditure
20.621 Sec. staff salaries 365 371 0 376 376
20.622 Com. serv. staff salaries 336 338 10 303 313
20.623 Travel (recruitment) 14 14 2 10 12
20.624 Insurance 46 46 0 32 32

761 769 12 721 733

Subhead IV - Premises and equipment
20.641 Premises, furniture,

machines 35 35 0 45 45
20.642 Document production 20 20 0 20 20
20.643 Office supplies and

overheads 20 20 2 14 16
20.644 PTT 15 15 0 15 15
20.645 Technical installations 5 5 0 3 3
20.646 Sundry and unforeseen 10 10 0 8 8

105 105 2 105 107

Subhead V - Other expenses
20.651 Interest 37 37 0 16 16

Subhead VI - Final Acts
20.661 Report to the 2nd Session 20 20 0 20 20

Total, Section 20.6 1,123 1,131 41 1,035 1,076 |
L f

Unused credits
! !

. . . . . . .  . . . . . . j

55 |
j

1) Budget, including additional credits to take account of changes in the 
United Nations common system.
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COMMITTEE 4

FIRST REPORT OF WORKING GROUP 4-B TO COMMITTEE 4

Working Group 4-B has examined the proposals relating to definitions: 
transmission standards; 
effects of receiver characteristics; 
protection ratios (Annex I);
characteristics of transmitting antennas (Annex II).

Concerning the definitions, Working Group 4-B has only adopted those 
which were independent from the work of other committees. Further definitions 
will have to be introduced in a forthcoming report and those in square brackets 
are still pending on the decisions of Committee 5. Concerning the 
characteristics of transmitting antennas, the points in square brackets are 
still under consideration in the Working Group.

The texts in Annexes I and II are presented to Committee 4 for 
consideration.

T.M. BEILER 
Chairman of Working Group 4-B

Annexes: 2

For reasons o f economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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ANNEX I

1. DEFINITIONS

In addition to the definitions given in the Radio Regulations, the 
following definitions and symbols apply.
Broadcasting channel (AM)

A part of the frequency spectrum, equal to the necessary bandwidth of 
AM sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its centre.
Objectionable interference

Interference caused by a signal exceeding the maximum permissible field 
strength within the protected contour, in accordance with the values derived 
from this [ ].
Protected contour

Continuous line that delimits the service area which is protected from 
objectionable interference.
Service area

The area delimited by the contour within which the calculated level of 
the ground-wave field strength is protected from objectionable interference in
accordance with the provisions of Chapter [4].
Nominal usable field strength (Enom)

Agreed minimum value of the field strength required to provide 
satisfactory reception, under specified conditions, in the presence of 
atmospheric noise, man-made noise and interference from other transmitters. The 
value of nominal usable field strength has been employed as the reference for 
planning.
Usable field strength (Eu)

Minimum value of the field strength required to provide satisfactory 
reception under specified conditions in the presence of atmospheric noise, man-
made noise, and interference in a real situation (or resulting from a frequency
[assignment] [allotment] plan).
Audio-frequency (AF) signal-to-interference ratio (Recommendation 447-2)

The ratio (expressed in decibels) between the values of the voltage of 
the wanted signal and the voltage of the interfering signal, measured under 
specified conditions, at the audio-frequency output of the receiver. These 
specified conditions include various parameters such as the frequency separation 
between the desired carrier and the interfering carrier, the emission 
characteristics (type and percentage modulation etc.), levels of input and 
output of the receiver and its characteristics (selectivity, sensitivity to 
intermodulation, etc.).
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Agreed minimum value of the audio-frequency signal-to-interference 
ratio corresponding to a subjectively defined reception quality. [This ratio may 
have different values according to the type of service desired.]
Radio-frequency (RF) wanted-to-interfering signal ratio (Recommendation 447-2)

The ratio (expressed in decibels) between the values of the radio­
frequency voltage of the wanted signal and the interfering signal, measured at 
the input of the receiver under specified conditions. These specified conditions 
include various parameters such as the frequency separation between the desired 
carrier and the interfering carrier, the emission characteristics (type and 
percentage modulation etc.), levels of input and output of the receiver and its 
characteristics (selectivity, sensitivity to intermodulation, etc.).
Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio which, in 
well-defined conditions, makes it possible to obtain the audio-frequency 
protection ratio at the output of a receiver. These specified conditions include 
various parameters such as the frequency separation between the desired carrier 
and the interfering carrier, the emission characteristics (type and percent 
modulation, etc.), levels of input and output of the receiver and its 
characteristics (selectivity, sensitivity to intermodulation, etc.).
Relative radio-frequency protection ratio

This ratio is the difference, expressed in decibels, between the 
protection ratio when the carriers of the wanted and unwanted transmitters have 
a frequency difference of Af (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the same frequency.
Class B station

A station intended to provide coverage over one or more population 
centres and the contiguous rural areas located in its service area and which is 
protected against objectionable interference, accordingly.
Class C station

A station intended to provide coverage over a city or town and the 
contiguous suburban areas located in its service area and which is protected 
against objectionable interference, accordingly.
Daytime operation

Operation between the times of sunrise and sunset at the transmitter
site.
Night-time operation

Operation between the times of sunset and sunrise at the transmitter
site.

Audio-frequency (AF) protection ratio
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Synchronized network
Two or more broadcasting stations whose nominal carrier frequencies are 

identical and which broadcast the same programme simultaneously. In such a 
synchronized network the difference in carrier frequency between any two 
transmitters in the network shall not exceed 0.1 Hz. The modulation delay 
between any two transmitters in the network shall not exceed 100 us, when 
measured at either transmitter site.
Station power

Unmodulated carrier power supplied to the antenna.
Ground-wave

Electromagnetic wave which is propagated along or near the surface of 
the Earth and which has not been reflected by the ionosphere.
Sky wave

Electromagnetic wave which has been reflected by the ionosphere.

BROADCASTING STANDARDS

3.1 Channel spacing
The Plan shall be based on a channel spacing of 10 kHz and carrier 

frequencies which are integral multiples of 10 kHz, beginning at 1 610 kHz.
3.2 Class of emission

The Plan shall be based on double-sideband amplitude modulation with 
full carrier A3E.

Classes of emission other than A3E could also be used on condition that 
the energy level outside the necessary bandwidth does not exceed that normally 
expected in A3E emission, for instance to accommodate stereophonic systems.
3.3 Bandwidth of emission

The Plan shall be based on a necessary bandwidth of 10 kHz for which 
only 5 kHz audio bandwidth can be obtained. While this might be an appropriate 
value within some administrations, others may wish to employ wider bandwidth 
systems with necessary bandwidths of the order of 20 kHz. However, the 
protection ratios selected allow operation with 20 kHz occupied bandwidth 
without an appreciable increase in interference. Stations operating on 
frequency 1 700 kHz shall take into account what is set out in Article 6 of the 
Radio Regulations.
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As indicated in the Radio Regulations, the frequency tolerance shall be
20 parts in 10^ for powers of 10 kW or less, and 10 Hz for powers greater than
10 kW.
The effect of receiver characteristics upon AM broadcast standards

It is expected that receiver characteristics for this band will be
similar to those of existing receivers in the 535 - 1 605 kHz band. Therefore,
they should not impact on broadcast standards.
3.7 Protection ratios
3.7.1 Co-channel protection ratio

The co-channel protection ratio shall be 26 dB.
3.7.2 Adjacent channel protection ratio

protection ratio for the first adjacent channel: 0 dB 
protection ratio for the second adjacent channel: -29.5 dB

3.7.3 Synchronized networks
In addition to the standards specified in this Report, the following

standard shall apply to synchronized networks.
For the purpose of determining interference caused by synchronized 

networks, the following procedure shall be applied. If any two transmitters are 
less than 400 km apart, the network shall be treated as a single entity, the 
value of the composite signal being determined by the quadratic addition of the 
interfering signals from all the individual transmitters in the network. If the 
distances between all the transmitters are equal to or greater than 400 km, the 
network shall be treated as a set of individual transmitters.

For the purpose of determining sky-wave interference received by any
one member of a network, the value of the interference caused by the other 
elements of the network shall be determined by the quadratic addition of the 
interfering signals from all of those elements. In any case, where ground-wave
interference is a factor it shall be taken into account.

The co-channel protection ratio between stations belonging to a 
synchronized network shall be 8 dB.

3.4 Frequency tolerance
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ANNEX II 
[CHAPTER 4]

Radiation characteristics of transmitting antennas

In carrying out the calculations indicated in [Chapters 2 and 3,] the 
following shall be taken into account.
[4.1] Omnidirectional antennas

[Figure 1 of Chapter 3] shows the characteristic field of a simple 
vertical antenna as a function of its length and of the radius of the ground 
system.

It is clear that the characteristic field strength increases as the 
loss in the ground system is reduced to zero and as the antenna height is 
increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna lengths up to
0.625 wavelengths is obtained at the expense of radiation at high angles as 
shown graphically in Figure la and numerically in [Table II of Chapter 3.]
[4.2] Considerations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented 
(modified expanded) directional antenna patterns are given in [Appendix 2.]
[4.3] Top-loaded and sectionalized antennas
[4.3.1] Calculation procedures are given in [Appendix 3.]
[4.3.2] Many stations employ top-loaded or sectionalized towers, either because 
of space limitations or to vary the radiation characteristics from those of a 
simple vertical antenna. This is done to achieve desired coverage or to reduce 
interference.
[4.3.3] An administration using top-loaded or sectionalized antennas shall 
supply information concerning the tower structure of the antennas. Normally, one 
of the equations in [Appendix 3] shall be employed to determine the vertical 
radiation characteristics of the antennas. Other equations may also be proposed 
by an administration and shall be used in determining the vertical radiation 
characteristics of the antennas of that administration, subject to the agreement 
of the other administration.
4.4 Use of electrical height in field strength calculations

The electrical height of each antenna radiator is used in the 
calculation of field strengths produced by an omindirectional or directional 
antenna.

This electrical height is given in Figure [7.1] hereafter taking the 
velocity of propagation in the radiator into consideration. The conversion curve 
given in Figure [7.1] applies to typical triangular cross-section towers that 
are base fed and base insulated but not top-loaded.
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£ APPENDIX 2 J 
Calculxtioa of directio&a! sxtts&s pattens*

I n t r o d u c t i o n

This Appendix describes methods to be employed in calculating the field strength produced by a 
directional antenna at a given point

1. Centra! equations

The theoretical directional antenna radiation pattern is calculated by means of the following equation, 
which sums the field strength from each clement (tower) in the array.

where:

where:

£r(9,6) K l Z  ¥ / +  S, cos 0 cos (9 , - 9 )<-i *-----------------

m
cos (G4 sin 0) — cos G, 

(1 —cos GJ cos 0

(1)

(2)

theoretical inverse distance field strength at one kilometre in mV/m for the given azimuth 
and elevation;

multiplying constant in mV/ra which determines the pattern size (see paragraph 2.5 below 
for derivation of KL);

n : number of elements in the directional array;
/ :  denotes the /th element in the array;

/ ) :  ratio of the theoretical field strength due to the ith element in the array relative to the
theoretical field strength due to the reference element;

6 : vertical elevation angle, in degrees, measured from the horizontal plane;

/ ( 6 ) :  ratio of vertical to horizontal plane field strength radiated by the ith element at elevation
angle 6;

C,: electrical height of the ith element, in degrees;
St : electrical spacing of the ith element from the reference point in degrees;
9 , : orientation of the ith element from the reference element (with respect to True North), in

degrees;
9  : azimuth with respect to True North, in degrees;
9 ,:  electrical phase angle of field strength due to the /th element (with respect to the reference

element), in degrees.

Equations (1) and (2) assume that:

— the current distribution in the elements is sinusoidal,
— there are no losses in the elements or in the ground,
— the antenna elements are base-fed, and
— the distance to the computation point is large in relation to the size of the array.

2. Determination of rahtes and constants

2-1 Determination of the multiplying constant K foe an array

The multiplying constant K  for the loss-free case may be computed by integrating the power flow over the 
hemisphere, deriving an r.m.a field strength and comparing the result with the case where the power is radiated 
uniformly in all directions over the hemisphere.
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where:

where:

where:

2J2

where:

Thus:

DV/m

K : no-loss multiplying constant (mV/m at 1 km);
E}: reference level for uniform radiation over a hemisphere, equal to 244.95 mV/m at 1 km for1 kW;
P: antenna input power (kW);
e„: root mean square radiation pattern over the hemisphere which may be obtained by integrating

r(6) at each elevation angle over the hemisphere. The integration can be made using the trapezoidal method of approximation, as follows:

jiW6)]s + W«A) ]3 cos (3)

A : interval, in degrees, between equally-spaced sampling points at different elevation angles 0;
m : an integer from 1 to N, which gives the elevation angle 0 in degrees when multiplied by A, he.

8 — m A;
N : one less than the number of intervals
r (0): root mean square radiation pattern given by equation (1) with K equal to 1 at the specified

elevation angle 6 (the value of 6 is 0 in the first term of equation (3) and mA in the second 
term); e(0) is computed using equation (4). >

*0) - [ t  t  FJtftFJffi) cos tr̂/oCS* cos 0)J (4)

i: denotes the /th element;
j: denotes the /th element;
a: number of elements in the array;
9„: difference in phase angles of the field strengths from the /th and /th elements in the array;
St: angular spacing between the /th and /th dements in the array;
Jq(S9 cos 0): the Bessel function of the first kind and zero order of the apparent spacing between the /th 

and /  th elements. In equation (4), St is in radians. However when special tables of Bessel 
functions giving the argument in degrees are used, the values of 5, should then be in 
degrees.

Relationship between field strength and antenna current

The field strength resulting from a current flowing in a vertical antenna element is: 

r jy[cos(G«n ») - cot c) „,
B ------ STSTe-----x ,0̂  mV/a (5)

£: field strength in mV/m;
Rt: resistivity of free space (A, — !20n ohms);
I: current at the current maximum, in amperes *;
G : electrical height of the element, in degrees;
r: distance from the antenna, in metres;
6 : vertical elevation angle, in degrees.

/  »  the current at the maximum o f the sinusoidal distribution. I f  the electrical height o f the element is tew than 90*, the 
base current w ill be lew than /.
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At one kilometre and in the horizontal plane (8 • 0*): 

.. 120x/(l—cod G) x JO* mV/m (6)2x(1000) 
hence:

E - 60 /(I — cot G) in V/m (7)

2 J Determination of no-loss current at current maximum

For a tower of uniform cross-section or for a similar type of directional array dement, the no-loss current 
at the current maximum is:

KFt
1 " 60(1-cos GJ {S)

where:
I,: current at current maximum in amperes in the /th element;
K : no-loss multiplying constant computed as shown in paragraph 2.! above.
The base current is given by I, sin Gt.

2.4 Array power loss

Power losses in a directional antenna system are of various types, including ground losses, antenna
coupling losses, etc. The loss resistance for the array may be assumed to be inserted at the current maximum to
allow for all losses. The power loss is:

Fl “ TSoi?,*'7'1 p»
where:

PL: total power loss, in kW;
Ri: assumed loss resistance, in ohms (one ohm, unless otherwise indicated) for the ith tower
I, : current at current maximum (or base current if the dement is less than 90 degrees in electrical

height) for the /th tower.

2 J Determination of a corrected multiplying constant

To allow for power loss in the antenna system, the multiplying constant K can be modified, as follows:

■ < rh S (10)

where:
Kl : multiplying constant after correction for the assumed loss resistance;
K : no-loss multiplying constant computed in paragraph 2.1 above;
P: array input power (kW);
PL: total power loss (kW).

The lot* resistance shall in no way exceed a value such that the value of KL (see paragraph 2J) difTcn by more than ten 
percent from that calculated for a resistance o f one ohm.
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2.6 fjitj. value of radiation to be notified for directional antennas

The radiation E, for directional antennas is determined as follows:
£, — Kl e(0) mV/m at I km

2.7 Determination of expanded pattern values
The expanded pattern is determined as follows:

£„,(».«) - 1.05 + e’j1 (11)

where:
£srr(<P’ ®): expanded pattern radiation at a particular azimuth, p, and a particular elevation angle 6;
£r(<Pt 6): theoretical pattern radiation at a particular azimuth, p, and a particular elevation angle 6;
Q : quadrature factor, computed as:

e - ft f m
where:

Qf b the Q on the horizontal plane, and b normally the greatest of the following three quantities:

10.0 10yf¥ or 0.025Kl F, *j

f (6) b computed as follows:
If the electric! height of the shortest tower b less than or equal to 180 degrees, then:

f (0) " /(6) for the shortest tower.
If the electrical height of the shortest tower b greater than 180 degrees, then:

-,m {[/(9Q1 + 0-0635)1
1 ’ 1.030776

where f(B) for the shortest tower is used.
Note: In comparing the electrical height} o f the antenna towers to determine the shortest tower, the to u t apparent height (as 
determined by current distribution) is used for top-loaded and scctionaiucd towers.

2J Determination of augmented (modified expanded) pattern values

The purpose of the augmented (modified expanded) pattern b to put one or more “patches" on an 
expanded pattern. Each “patch" is referred to as an “augmentation". The augmentation may be positive (resulting 
in more radiation than that of the expanded pattern) or negative (resulting in less radiation than that of the 
expanded pattern). In no case shall the augmentation be so negative that the augmented (modified expanded)
pattern radiation b below the theoretical radiation pattern.

Spans of augmentation may overlap. That b, an augmentation may itself be augmented by a subsequent 
augmentation. To ensure that the calculations are properly made, the augmentations are handled in increasing 
order of centra! azimuth of augmentation, starting at True North. If several augmentations have the same central 
azimuth, then they are considered in order of decreasing span (i.e. the one with the largest span is handled first). 
If more than one augmentation has the same centra! azimuth and the same span, then they are considered in 
ascending order of their effect.
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where:

&UOD (*?• ®) ”

®) •
f(0): 
a:
A,:

:

A, » 0)]J — [Et*r(Vh 0)3* (13)
where:

9 *: centra! azimuth of the ith augmentation;
Emod(Vi> ®): ■ugmented (modified expanded) horizontal plane radiation at the central azimuth of the ith

augmentation, after applying the ith augmentation, but before applying subsequent 
augmentations;

£/*t(9<» ®): *n interim value of radiation in the horizontal plane at the centra! azimuth of the ith
augmentation. The interim value is the radiation obtained from applying previous augmen­
tations (if any) to the expanded pattern, but before applying the ith augmentation.

£APPENDIX 3j

E q a itk m  fo r  tbe ca lcu la tion o f  the uormallzed vertical rad ia tion  
from  top-loaded aad typ ica l sectioaalized antennas

Basically, the equation is;

m - ~

where:

£,: radiation at a desired elevation angle, 6;
£« : radiation in the horizontal plane.
Specific equations for top-loaded and typical sectionalized antennas are given below.
These equations use one or more of four variables A, B, C and D, the values of which are given in 

columns 6, 7, 8 and 9 respectively, ofjf*art Il-C of Annex l.J

E*oefo. ®) - ©)]* + £*(©) Y.At c0** (180 /ajI 1-1

r

augmented (modified expanded) pattern radiation at a particular azimuth, 9, and a
particular elevation angle, 0; ,
expanded pattern radiation at a particular azimuth, 9, and a particular elevation angle, 6;
same parameter as described for the expanded pattern (see paragraph 2.7);
number of augmentations;
difference between the azimuth at which the radiation is desired 9, and the central azimuth 
of augmentation of the ith augmentation. It will be noted that A, must be less than or equal to one-half of a,;
total span of the /th augmentation;
is the value of the augmentation given by the expression

When A( U negative, there is negative augmentation; when A, is positive, there is positive augmentation. A, must not be *0 
negative that (9. 8) falls below £ r (9, 8) o f  any azimuth, 9, or elevation angle, 6.
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I -

1. Top-loaded fl*/e»w!fl|(wben column 12 of Part II-A of Annex 1 b !)j

co* B co* {A tin 0) — tin 8 cn B tin (A tin 0) — co* (A + B)
 ̂" cot 0[co* B - cm (/4 + B)]

where:
A : electrical height of the antenna tower;
B : difference between the apparent electrical height (based on current distribution) and the actual 

height (A);
0 : the elevation angle with respect to the horizontal plane.

Note: When B b  zero (i-e, when there b no top-loading), the equation reduces to that o f a simple vertical antenna.

2. Sectionalized /owerj(when column 12 of Part Il-A of Annex 1 b  2)J

[co* B co* (A sin 0) - co* (A + £)] sin (C + D - A) + air B[co* D co* (C sin 0)£- sin 0)J
— sin 0 sin D sin (C tin 0) - cos (C + D — A) cos (A sin 0)]

/(e)--------------------------------------------------------------cos 8([co* B - cos (A + £)] sin (C + D - A) + sin B[cot D - cos (C + D - A)])

where:
A : actual height of the lower section;
B : difference between the apparent electrical height (based on current distribution) of the lower section 

and the actual height of the lower section (A);
C: actual total height of the antenna;
D : difference between the apparent electrical height (based on current distribution) of the total tower and 

the actual height of the total tower (C);
0 : vertical angle with respect to the horizontal plane.

3. Administrations proposing to use other types of antenna should furnish details of their characteristics
together with a radiation pattern.
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1. Reports by the Chairman of Working Group 4-A (Document 44)

1.1 The Chairman of Working Group 4-A, introducing the Group's first report 
(Document 44), said it was based on input data provided by Documents 3, 4, 7, 8, 
14 and 16, all of which advocated the use of a single set of curves, calculated 
for the frequency 1 655 kHz, for the entire new band. That procedure had been 
followed. The material presented in Document 44 followed the same general 
structure as that contained in the ground wave chapter of the 1981 Rio Final 
Acts, apart from some minor editorial changes. In section 1, sub-paragraph b), 
of the document, square brackets had been placed around the words "allotment" 
and "assignment" pending the decision on planning methods to be made by 
Committee 5.

Document 44 was approved.

1.2 The Chairman of Working Group 4-A said that the second topic to be 
considered by the Group was sky wave propagation. A contribution on the subject 
had been received from Cuba (Document 22) in addition to the proposals contained 
in Documents 3, 4, 7, 8, 14 and 16. The majority preference was for the sky wave 
model discussed in Annex V of the CCIR Technical Bases (Document 3), which 
included a latitude dependent term. However, the Cuban Administration proposed 
the use of the method in current use, that described in the 1981 Rio Final Acts. 
After a lengthy discussion in which most of the Group appeared to be in favour 
of the method containing a latitude dependent term, he had made a ruling which 
would appear in the second report of Working Group 4-A, to be submitted to the 
next meeting of Committee 4. The Cuban Delegation had indicated that it would 
require further discussion of the sky wave model when the subject was considered 
by Committee 4. In addition, the Brazilian Delegation expressed the opinion that 
the sky wave curve in the 1981 Rio Final Acts should be used for the initial 
stage of planning for determining coordination distance, but that for all 
subsequent calculations the new model described in Annex V of the CCIR Technical 
Bases should be used.

The Working Group had now completed its work.

The oral report by the Chairman of Working Group 4-A was noted.

2. Oral report by the Chairman of Working Group 4-B

2.1 The Chairman of Working Group 4-B said that the Group had held two
meetings and had reached agreement on protection ratios, the effect of receiver 
characteristics upon AM broadcast standards, modulation standards, and 
transmission antenna characteristics.

In its discussion on modulation standards, the Group had also approved 
a number of proposed standards, such as for frequency tolerances and channel 
spacing, which were not strictly speaking modulation standards, although they 
were also concerned with transmission. She asked whether the Group's terms of 
reference could be extended to cover those items, which it had termed 
broadcasting standards.

On the subject of transmitter antenna characteristics, the Group had 
set up a Sub-Working Group to decide the one remaining point appearing in the
Canadian proposals as an addition to the Rio Final Acts. Committee 4 should have
a document on that subject before it at its next meeting.

Agreement had been reached on all definitions apart from those 
dependent on decisions by Committee 5, which had been left for discussion at a 
later stage.
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A Sub-Working Group had been set up to consider the subject of nominal 
usable field strength.

The Working Group had decided to await decisions from Committee 5 
before proceeding with its discussion of class of station and transmitter 
powers.

At the previous meeting of the Group the delegate of Cuba had asked for 
its Document 20 to be included in the texts allocated to the Group since it 
included a proposal with regard to transmitter powers.

The oral report by the Chairman of Working Group 4-B was noted and it 
was decided to extend the terms of reference of the Working Group to include the 
items referred to as broadcasting standards and to include Document 20 in the 
texts allocated to the Group.

The meeting rose at 1425 hours.

The Secretary: 
J. FONTEYNE

The Chairman: 
M.L. PIZARRO



INTERNATIONAL TELECOMMUNICATION UNION
RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2 18 April 1986 

Original: French

Document 54-E

FIRST SESSION GENEVA. APRIL/MAY 1986

PLENARY MEETING

Note by the Chairman

DRAFT STRUCTURE OF THE REPORT OF THE FIRST SESSION
OF THE CONFERENCE

On the basis of a proposal by the Chairman of Committee 6, the Steering 
Committee at its last meeting discussed a tentative general structure for the 
Report of the first session of the Conference.

The outcome of these preliminary discussions is hereby submitted to the 
Plenary Meeting for consideration and approval, subject to any modifications 
that may result from subsequent decisions taken by the Conference.

For reasons o f economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.

F. Savio C. PINHEIRO 
Chairman

Annex: 1
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ANNEX

Draft structure of the Report of the first session 
of the Conference

COM
4

Introduction _____

CHAPTER 1 - DEFINITIONS AND SYMBOLS

1.1 Definitions
1.2 Symbols

CHAPTER 2 - PROPAGATION

2.1 Groundwave propagation
2.2 Skywave propagation

CHAPTER 3 - BROADCASTING STANDARDS AND 
TRANSMISSION CHARACTERISTICS

3.1 Channel spacing and carrier frequencies
3.2 Class of emission
3.3 Bandwidth of emission
3.4 Frequency tolerances
3.5 Station power
3.6 Nominal usable field strength
3.7 Definition of noise zones
3.8 Channel protection ratio
[3.9 Receiver characteristics]

CHAPTER 4 - RADIATION CHARACTERISTICS OF 
TRANSMITTING ANTENNAS

4.1 Omnidirectional antennas
4.2 Consideration of the radiation patterns of 

directional antennas
4.3 Method to be used for calculating directional 

antenna patterns

CHAPTER 5 - ROOT SUM SQUARE (RSS) ADDITION OF WEIGHTED 
INTERFERENCE CONTRIBUTIONS TO DETERMINE 
USABLE FIELD STRENGTH

CHAPTER 6 - TECHNICAL CRITERIA FOR INTERSERVICE 
SHARING
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CHAPTER 7 - PLANNING
/

7.1 Planning principles
7.2 Planning method
7.3 Planning criteria

CHAPTER 8 - GUIDELINES FOR THE AGREEMENT

CHAPTER 9 - PREPARATORY WORK FOR THE SECOND 
SESSION OF THE CONFERENCE

ANNEXES*

- ATLAS OF GROUND CONDUCTIVITY
- FIELD STRENGTH CURVES FOR GROUNDWAVE 
PROPAGATION

RESOLUTIONS*

REPORT OF THE FIRST SESSION

RECOMMENDATIONS*

AGENDA AND DURATION OF THE SECOND SESSION 
OF THE CONFERENCE

WG PLEN

LIST OF MEMBERS WHICH PARTICIPATED IN THE FIRST SESSION

* Non-exhaustive list.
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COMMITTEE 2

First Report by Working Group C2-A to Committee 2

1* The Working Group of Committee 2 (Credentials) met on 18 April 1986.
It examined the credentials of the following delegations :

(In French alphabetical order)

Argentine Republic
Brazil (Federative Republic of)
Canada
Chile
Colombia (Republic of) *
Costa Rica 
Cuba 
Ecuador 
Guyana
Honduras (Republic of)
Mexico
Paraguay (Republic of)
United Kingdom of Great Britain and Northern Ireland 
Uruguay (Eastern Republic of) *

(a total of 14 delegations)

These credentials are all in order.

2. The Working Group noted that some delegations present at the Conference
have not yet deposited their credentials. These delegations will be contacted 
by the Committee Secretariat.

S.E. MONTANARO CANZANO 
Chairman of Working Group C2-A

*Provisional credentials

Document 55-E
21 April 1986
Original: Spanish

F o r  reasons o f eco nom y, this d o cu m ent is p rin ted  in a lim ited  num ber o f copies. P artic ipants  are th e re fo re  k in d ly  asked to  bring
th e ir  copies to  the  m eeting since no others can be m ade availab le.
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RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE 
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2.1 Groundwave propagation

2.1.1 Ground conductivity

For groundwave propagation calculations in the band 1 605 - 1 705 kHz, 
use should be made of the Atlas of Ground Conductivity, which contains 
information communicated to the IFRB in connection with the first and second 
sessions of the Regional Administrative MF Broadcasting Conference (Region 2), 
(Buenos Aires, 1980 and Rio de Janeiro, 1981), and subsequent revisions.

The following provisions should also be included:

a) When an administration notifies to the IFRB data intended to 
modify the Atlas, the IFRB shall so inform all administrations of 
Region 2. After 90 days from the date on which this information 
is communicated by the IFRB, the IFRB shall modify the Atlas and
communicate the modifications to all administrations.

b) No [assignment] [allotment] in the Plan shall at any time require
modification as a result of the incorporation of these new data.

c) Any proposal to modify the Plan shall be considered on the basis
of the values appearing in the Atlas on the date the proposal was 
received by the IFRB.

2.1.2 Field strength curves for groundwave propagation

The curves shown on Figure 2.1 are to be used for determining 
groundwave propagation in the frequency range 1 605 - 1 705 kHz; these curves 
are computed for 1 655 kHz.

The curves are labelled with ground conductivities in 
millisiemens/metre. All curves, except the 5000 mS/m (sea water) curve, are 
derived for a relative dielectric constant of 15. The sea water curve is derived 
for a dielectric constant of 80.

CHAPTER 2 - PROPAGATION

BLUE PAGES
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Annex E to the Report by the first session of the Regional 
Administrative MF Broadcasting Conference (Region 2) (Buenos Aires, 1980) 
contains a mathematical discussion relating to the calculation of the groundwave 
curves. The corresponding computer program is available at the IFRB.

2.1.3 Calculation of groundwave field strength

Using the Atlas of Ground Conductivity, the relevant conductivity or 
conductivities for the chosen path are determined. If only one conductivity is 
representative, the method for homogeneous paths is used. If several 
conductivities are involved, the method for non-homogeneous paths is used.

2.1.3.1 Homogeneous paths

The vertical component of the field strength for a homogeneous path is 
represented in Figure 2.1 as a function of distance, for various values of 
ground conductivity.

The distance in kilometres is shown on a logarithmic scale on the 
abscissa. The field strength is shown on a linear scale on the ordinate in 
decibels above 1 V/m. The graph is standardized for a characteristic field 
strength of 100 mV/m corresponding to an effective monopole radiated power 
(e.m.r.p.) of -9.5 dB relative to 1 kW. The straight line marked ”100 mV/m at 
1 km" is the field strength on the assumption that the antenna is erected on a 
surface of perfect conductivity.

For omnidirectional antenna systems having a different characteristic 
field strength, correction must be made according to either of the following 
equations:

E = E x x P 
100

if field strengths are expressed in mV/m, or:

E = E0 + Ec - 100 + 10 log P

if field strengths are expressed in dB ( V/m)

For directional antenna systems, correction must be made according to 
either of the following equations:

E = E x EL.
100

if field strengths are expressed in mV/m, or:

E = E0 + ER - 100
if field strengths are expressed in dB ( V/m),

where:

E : resulting field strengh

Eq : field strength read from Figure 2.1

Er : actual field strength at a particular azimuth at 1 km 

Ec: characteristic field strength 

P : station power in kW.

BLUE PAGES
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Figure 2.2 consists of three pairs of scales to be used with 
Figure 2.1. Each pair contains one scale labelled in decibels and another in 
millivolts per metre. Each pair can be cut out and trimmed as a unit to be used 
as sliding ordinate scales. The scales allow graphical conversion between 
decibels and millivolts per metre, and are used to make graphical determinations 
of field strengths. Other methods of making calculations on Figure 2.1 may be 
used, including the use of dividers to adjust for values of Er that differ from 
100 mV/m at 1 km. However, any method used will follow steps similar to those 
described below.

For both omnidirectional and directional antenna systems the value of 
Er must be found. For omnidirectional systems Er can be determined by using 
either of the following equations:

Er - Ec /P

if field strengths are expressed in mV/m, or:

Er = >Ec + 10 log P

if field strengths are expressed in dB (yV/m)

To determine the field strength at a given distance, the scale is 
placed at that distance with 100 dB (yV/m) point of the scale resting on the 
appropriate conductivity curve. The value of Er is then found on the scale; the 
point on the underlying graph (which lies underneath the Er point of the scale) 
yields the field strength at the given distance.

To determine the distance at a given field strength, the Er value is 
found on the sliding scale and that point is placed directly at the level of the 
given field strength on the graph. The scale is then moved horizontally until 
the 100 dB (yV/m) point of the scale coincides with the applicable conductivity 
curve. The distance may then be read from the abscissa of the graph.

2.1.3.2 Non-homogeneous paths

In this case, the equivalent distance or Kirke method is to be used. To 
apply this method, Figure 2.1 can also be used.

Consider a path whose sections and S2 have lengths corresponding to 
d^ and d2 - d]_, and conductivities a-̂ and a2 respectively, as shown on the 
following figure:

Si ( <Ti ) S2 (€ 2  )
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a) Taking section S]̂ first, we read the field strength corresponding 
to conductivity o]_ at distance d^ on Figure 2.1.

b) As the field strength remains constant at the point of 
discontinuity, the value immediately after the discontinuity must 
be equal to that obtained in a) above. As the conductivity of the 
second section is a2, the curve corresponding to conductivity a 2 
gives the equivalent distance to that which would be obtained at 
the same field strength arrived at in a). This equivalent 
distance is d. Distance d is larger than d^ when 0 2  is larger 
than <?]_. Otherwise d is less than d]_.

c) The field strength at the real distance d2 is determined by
taking the corresponding curve for conductivity a 2 and reading 
off the field strength obtained at equivalent distance
d + (d2 - dx) .

d) For successive sections with different conductivities, 
procedures b) and c) are repeated.

The method is applied as follows.

• '
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FIGURE 2.1

Groundwave field strength versus distance 
(for a characteristic field strength of 100 mV/m)
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Scales for use with Figure 2.
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FIRST SESSION GENEVA. APRIL/MAY 1986

WORKING GROUP 5-B

,' United States of America
ISI

PROPOSED DRAFT OF FINAL ACTS OF THE SECOND SESSION

of the Regional Administrative Radio Conference to 
Establish a Plan for the Broadcasting Service in the Band 1605 
- 1705 kHz in Region 2

(Geneva, 1988)

PREAMBLE

The delegates of the following Members of the 
International Telecommunication Union, having participated in 
the present Regional Administrative Radio Conference to 
Establish a Plan for the Broadcasting Service in the Band 
1605-1705 kHz in Region 2;

[Signatory Countries, in French alphabetical order]

acting pursuant to No. 480 of the Radio 
Regulations, which provides:

"In Region 2, the use of the band 1605 - 1705 kHz
by stations of the broadcasting service shall be
subject to a plan to be established by a regional
administrative radio conference...";

fully respecting the sovereign right of each country 
to regulate within its territory the broadcasting service in 
the medium frequency band 1605 - 1705 kHz, and to reach 
special arrangements regarding such service with such 
countries as it may consider appropriate, without prejudice to 
other administrations;

seeking to facilitate mutual understanding and 
cooperation among the Members of Region 2 in achieving a 
satisfactory broadcasting service in the medium-frequency 
band 1605-1705 kHz;

recognizing that all countries have equal rights, 
and that, in the application of the Plan and its Provisions, 
the needs of each country, in particular those of developing 

* countries, shall be fulfilled as far as possible, and

acknowledging that the protection of each other's 
5 broadcasting service is a major objective for all countries,

in order to bring about better coordination and the use of 
more efficient facilities;

have adopted the Plan and Associated Provisions 
hereinafter set forth to effectuate No. 480 of the Radio 
Regulat ions .

Document 57-E
18 April 1986
Original: English

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.



- 2 -
BC-R2(1)/57-E

PLAN

FOR THE USE OF THE 1605 - 1705 kHz BAND FOR 

THE BROADCASTING SERVICE IN REGION 2 

AND ASSOCIATED PROVISIONS

Article 1

Def initions

For the purposes of the Plan and these Provisions, 
the following terms shall have the meanings defined below.

Union: The International Telecommunication Union;

Secretary General: The Secretary-General of the 
Union;

IFRB: The International Frequency Registration 
Board;

CCIR: The International Radio Consultative 
Committee;

Convent ion: The International Telecommunication 
Convent ion;

Radio Regulations: The Radio Regulations 
supplementing the provisions of the Convent ion;

Reg ion 2 : The geographical area defined in No. 394 
of the Radio Regulations, Geneva, 1979;

Master Register: The Master International Frequency 
Register;

Provisions : The Provisions adopted herein that are 
associated with the Plan;

Plan: The Plan comprising Article 6 and these 
Provis ions ;

Administration: Any governmental department or 
service responsible for discharging the obligations 
undertaken in the Convent ion . Unless the context 
indicates otherwise, the term "administration" as 
used herein refers to the administration of a Member 
of the Union responsible for its broadcasting 
assignments in Region 2.

Member: A Member of the Union as indicated in 
Article 1 of the Convent ion.
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Conformity with the Plan : An ass ignment on an 
allotment and which meets all applicable technical 
criteria.

Affected Administration: An administration within 
whose territory the signal of a proposed ass ignment 
of another administration exceeds that prescribed in 
Annex [A ] .

Broadcasting Station: A station having an assigned 
frequency in the band 1605 - 1705 kHz;

Ass ignment : A frequency assignment by an 
admini s trat ion to a broadcasting station;

Al1otment: [Text to be supplied.]

Allotment Area: [An area appearing in the Plan
within which an administration may make an
ass ignment on a designated frequency in the Plan] .

Article 2

Use of the 
Frequency Band 1605 - 1705 kHz 
for the Broadcasting Service 

in Region 2

2.1 As prescribed by No. 480 of the Radio Regulations, 
in Region 2 the use of the band 1605 - 1705 kHz by stations in 
the broadcasting service shall be subject to the Plan.

2.2 Accordingly, administrations in Region 2 shall not 
bring into use broadcasting assignments not in conformity with 
these Provisions.

Article 3

The Plan for the Broadcasting Service
in the Frequency Band 1605 - 1705 kHz

in Region 2

3.1 The Plan is as set forth in Article 6.

3.2 An administration may at any time make assignments 
on any of its allotments, at one or more locations within each 
allotment area, without the need for consultation with another 
administration, provided that the assignment is in conformity 
with the Plan and is outside the coordination zone defined in 
Annex [B ] .
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3.3 An administration at any time may make an 
assignment on a channel not allotted to it at that location, 
without the need for consultation with another administration, 
provided that each such assignment meets the technical 
criteria set forth in Annex [A] with respect to any other 
administration’s allotment or any station previously recorded 
in the Master Register with a favorable finding.

Article 4

Notification of Frequency Assignments

4.1 If an administration wishes to bring an assignment 
int o use :

a) the basic characteristics thereof shall be 
notified not earlier than three years nor later than 
two months before coming into use to the 
International Frequency Registration Board in the 
manner specified by Article 12 of the Radio
Regu1 at i ons .

b) Only complete notices shall be considered by the 
Board .

c) Notices shall be considered in the order of 
receipt.

d) Each notice shall first be examined with respect 
to the provisions of the Convention and Radio 
Regulations .

e) Notices shall be examined for conformity with 
the Plan contained herein as well as these 
Provisions .

4.2 Each assignment on an allotment found upon 
examination to be in conformity with the Convention, the Radio 
Regulations and these Provisions shall be recorded in the 
Master Register.

4.3 Each assignment not on an allotment but found upon 
examination to be in conformity with the Convention, the Radio 
Regulations and these Provisions shall be recorded in the 
Master Register.

4.4 Assignments other than those receiving favorable 
findings pursuant to 4.2 or 4.3 shall be recorded in the 
Master Register if they have been successfully coordinated 
with all affected administrations.

4.5 Assignments recorded in the Master Register pursuant 
to 4.4 shall be treated by the Board as in conformity with the 
PI an .
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Article 5
Special Arrangement s

la order to supplecent the procedures provided for 
under these Provisions, or to facilitate the coordination 
envisioned by Article 4, Administrations may conclude or 
continue special arrangements in conformity with tne 
applicable provisions of the Convention and the Radio 
Regulat ions .

Article 6

P lan

Column 1
Allotted
(channel

Frequency 
numb e r )

Column 2 
Area

Col umn 3 
Observation

1610 kHz ARG
(1) BLZ

CAN
USA

(Geographical 
restriction 
determined by RARC)

1620 kHz 
(2)

CAN

DOM
USA
VEN

(Geographical 
restriction 
determined 
by RARC)

A r t  i c 1 e 7

Entry into Force and Duration of the Plan 
and These Provisions

The Plan and these Provisions shall enter into force 
cn [ ] and shall remain in force until revised by a
competent administrative radio conference.
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ANNEX I 

CHAPTER 1 

Definitions

In addition to the definitions given in the Radio Regulations, the 
following definitions and symbols apply.

Broadcasting channel (AM)

A part of the frequency spectrum, equal to the necessary bandwidth of 
AM sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its centre.

Objectionable interference

Interference caused by a signal exceeding the maximum permissible field 
strength within the [protected contour], in accordance with the values derived 
from this [ ].

Service area

The area delimited by the contour within which the calculated level of 
the ground-wave field strength is protected from objectionable interference in 
accordance with the provisions of Chapter [ ].

Audio-frequency (AF) signal-to-interference ratio

The ratio (expressed in decibels) between the values of the voltage of 
the wanted signal and the voltage of the interfering signal, measured under 
specified conditions, at the audio-frequency output of the receiver. These 
specified conditions include various parameters such as the frequency separation 
between the desired carrier and the interfering carrier, the emission 
characteristics (type and percentage modulation etc.), levels of input and 
output of the receiver and its characteristics (selectivity, sensitivity to 
intermodulation, etc.).

Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to-interference 
ratio corresponding to a subjectively defined reception quality. [This ratio may 
have different values according to the type of service desired.]

Radio-frequency (RF) wanted-to-interfering signal ratio

The ratio (expressed in decibels) between the values of the radio­
frequency voltage of the wanted signal and the interfering signal, measured at 
the input of the receiver under specified conditions. These specified conditions 
include various parameters such as the frequency separation between the desired 
carrier and the interfering carrier, the emission characteristics (type and 
percentage modulation etc.), levels of input and output of the receiver and its 
characteristics (selectivity, sensitivity to intermodulation, etc.).

Radio-frequency (RF) protection ratio

The desired radio-frequency signal-to-interference ratio which, in 
well-defined conditions, makes it possible to obtain the audio-frequency
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protection ratio at the output of a receiver. These specified conditions include 
various parameters such as the frequency separation between the desired carrier 
and the interfering carrier, the emission characteristics (type and percent 
modulation, etc.), levels of input and output of the receiver and its 
characteristics (selectivity, sensitivity to intermodulation, etc.).

Relative radio-frequency protection ratio

This ratio is the difference, expressed in decibels, between the 
protection ratio when the carriers of the wanted and unwanted transmitters have 
a frequency difference of f (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the same frequency.

Daytime operation

Operation between the times of sunrise and sunset at the transmitter
site.

Night-time operation

Operation between the times of sunset and sunrise at the transmitter
site.

Synchronized network

Two or more broadcasting stations whose nominal carrier frequencies are 
identical and which broadcast the same programme simultaneously. In such a 
synchronized network the difference in carrier frequency between any two 
transmitters in the network shall not exceed 0.1 Hz. The modulation delay 
between any two transmitters in the network shall not exceed 100 us, when 
measured at either transmitter site.

Station power

Unmodulated carrier power supplied to the antenna.

Ground-wave

Electromagnetic wave which is propagated along or near the surface of 
the Earth and which has not been reflected by the ionosphere.

Sky wave

Electromagnetic wave which has been reflected by the ionosphere.

CHAPTER 3

Broadcasting standards* and transmission characteristics

3.1 Channel spacing

The Plan shall be based on a channel spacing of 10 kHz and carrier 
frequencies which are integral multiples of 10 kHz, beginning at 1 610 kHz.

* Note - The effect of receiver characteristics upon AM broadcast standards

It is expected that receiver characteristics for this band will be 
similar to those of existing receivers in the 535 - 1 605 kHz band. Therefore, 
they should not impact on broadcast standards.
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3.2 Class of emission

The Plan shall be based on double-sideband amplitude modulation with 
full carrier A3E.

Classes of emission other than A3E could also be used on condition that 
the energy level outside the necessary bandwidth does not exceed that normally 
expected in A3E emission, for instance to accommodate stereophonic systems.

3.3 Bandwidth of emission

The Plan shall be based on a necessary bandwidth of 10 kHz for which 
only 5 kHz audio bandwidth can be obtained. While this might be an appropriate 
value within some administrations, others may wish to employ wider bandwidth 
systems with necessary bandwidths of the order of 20 kHz. However, the 
protection ratios selected allow operation with 20 kHz occupied bandwidth 
without an appreciable increase in interference. Stations operating on 
frequency 1 700 kHz shall take into account what is set out in provision 343 of 
the Radio Regulations.

3.4 Frequency tolerance

As indicated in Appendix 7 to the Radio Regulations, the frequency 
tolerance shall be 20 parts in 10^ for powers of 10 kW or less, and 10 Hz for 
powers greater than 10 kW.

3.7 Protection ratios

3.7.1 Co-channel protection ratio

The co-channel protection ratio shall be 26 dB.

3.7.2 Adjacent channel protection ratio

protection ratio for the first adjacent channel: 0 dB 

protection ratio for the second adjacent channel: -29.5 dB

3.7.3 Synchronized networks

In addition to the standards specified in this Report, the following 
standard shall apply to synchronized networks.

The co-channel protection ratio between stations belonging to a 
synchronized network shall be 8 dB.
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ANNEX II 

CHAPTER 4

Radiation characteristics of transmitting antennas

In carrying out the calculations indicated in [Chapter 2] the following 
shall be taken into account.

4.1 Omnidirectional antennas

[Figure 1 of Chapter 2] shows the characteristic field of a simple 
vertical antenna as a function of its length and of the radius of the ground 
system.

It is clear that the characteristic field strength increases as the 
loss in the ground system is reduced to zero and as the antenna height is 
increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna lengths up to
0.625 wavelengths is obtained at the expense of radiation at high angles as 
shown graphically in [Figure la] and numerically in [Table II of Chapter 2.]

4.2 Considerations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented 
(modified expanded) directional antenna patterns are given in [Appendix 2.]

4. 3 Top-loaded and sectionalized antennas

4.3.1 Calculation procedures are given in [Appendix 3.]

4.3.2 Many stations employ top-loaded or sectionalized towers, either because 
of space limitations or to vary the radiation characteristics from those of a 
simple vertical antenna. This is done to achieve desired coverage or to reduce 
interference.

4.3.3 An administration using top-loaded or sectionalized antennas shall 
supply information concerning the tower structure of the antennas. Normally, one 
of the equations in [Appendix 3] shall be employed to determine the vertical 
radiation characteristics of the antennas. Other equations may also be proposed 
by an administration and shall be used in determining the vertical radiation 
characteristics of the antennas of that administration, subject to the agreement 
of the other administration.
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£ APPENDIX 2 J 

CaJcaistioa of directional aateaaa patterns

I n t r o d u c t i o n

This Appendix describes methods to be employed in calculating the Held strength produced by a 
directional antenna at a given point.
1. General equations

The theoretical directional antenna radiation pattern is calculated by means of the following equation, 
which sums the Held strength from each element (tower) in the array.

where:

where:
£ r (<p, 8) :

Kl:

K l t Vr + St cos 8 cos (9,-9) |<-i---- -----------------

m cos (G, sin 0) — cos G, 
(1—cos GJ cos 0

(1)

(2)

theoretical inverse distance field strength at one kilometre in mV/m for the given azimuth 
and elevation;
multiplying constant in mV/ra which determines the pattern size (see paragraph 15 below 
for derivation of KL);

n: number of elements in the directional array;
r: denotes the /th element in the array;
F(: ratio of the theoretical field strength due to the /th element in the array relative to the

theoretical field strength due to the reference element;
6 : vertical elevation angle, in degrees, measured from the horizontal plane;
/(0): ratio of vertical to horizontal plane field strength radiated by the /th element at elevation

angle 0;
G,: electrical height of the ith element, in degrees;
S',: electrical spacing of the ith element from the reference point in degrees;
9,: orientation of the ith element from the reference element (with respect to True North), in

degrees;
9 : azimuth with respect to True North, in degrees;
9,: electrical phase angle of field strength due to the /th element (with respect to the reference

element), in degrees.
Equations (1) and (2) assume that:
— the current distribution in the elements is sinusoidal,
— there are no losses in the elements or in the ground,
— the antenna elements are base-fed, and
— the distance to the computation point is large in relation to the size of the array.

2. Determination of values and constants

2.1 Determination of the multiplying constant K for an array

The multiplying constant K for the loss-free case may be computed by integrating the power flow over the 
hemisphere, deriving an r.m.s. field strength and comparing the result with the case where the power is radiated 
uniformly in all directions over the hemisphere.
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where:

where:

where:

2.2

where:

Thus:

K -  b V / b

K : no-loss multiplying constant (mV/m at 1 km);
E,: reference level for uniform radiation over a hemisphere, equal to 244.95 mV/m at I km for

1 kW;
P: antenna input power (kW);
e„: root mean square radiation pattern over the hemisphere which may be obtained by integrating

r(6) at each elevation angle over the hemisphere. The integration can be made using the 
trapezoidal method of approximation, as follows:

*k “ cos (3)

A : interval, in degrees, between equally-spaced sampling points at different elevation angles 0;
m : an integer from 1 to A", which gives the elevation angle 0 in degrees when multiplied by A, i.e.

0 - mA;
N : one less than the number of intervals
e(0): root mean square radiation pattern given by equation (1) with K equal to 1 at the specified

elevation angle 6 (the value of 6 is 0 in the first term of equation (3) and m A in the second
term); e(0) is computed using equation (4).

*e) * [t t FJfMJjfi) cos cos 0)J (4)

i: denotes the ith element;
/: denotes the /th element;
n : number of elements in the array;
yv: difference in phase angles of the field strengths from the ith and /th elements in the array;
Sv: angular spacing between the ith and /th dements in the array;
Jo(S# c o s  0 ) : the Bessel function of the first kind and zero order of the apparent spacing between the ith

and /th elements. In equation (4), S¥ is in radians. HoweveT when special tables of Bessel 
functions giving the argument in degrees are used, the values of 5̂  should then be in 
degrees.

Relationship between field strength and antenna current

The field strength resulting from a current flowing in a vertical antenna element is:

£ - - - (n V " , c l * io> «

£: field strength in mV/tn;
Rf: resistivity of free space (Rf — 120* ohms);
I: current at the current maximum, in amperes 1;
G : electrical height of the element, in degrees;
r: distance from the antenna, in metres;
0 : vertical elevation angle, in degrees.

/  is the current at the maximum o f the sinusoidal distribution. I f  the electrical height o f the element is le u  than 90*, the 
base current w ill be lest than /.
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At one kilometre and in the horizontal plane (8 — 0s):

120x7(1-cod C) x 10* 
2x(1000) mV/m

hence:
£ . 60 7(1 - cos C) nV/m (7)

2 J Determination of no-loss current at current maximum

For a tower of uniform cross-section or for a similar type of directional array element, the no-lois current 
at the current maximum is:

The base current is given by /, sin Gt.

2.4 Array power loss

Power losses in a directional antenna system are of various types, including ground losses, antenna 
coupling losses, etc The loss resistance for the array may be assumed to be inserted at the current maximum to 
allow for all losses. The power loss is:

where:
I,: current at current maximum in amperes in the /th element;
K : no-loss multiplying constant computed as shown in paragraph 2.1 above

where:
PL: total power loss, in kW;
Rf: assumed loss resistance, in ohms (one ohm, unless otherwise indicated) for the /th tower
I,: current at current maximum (or base current if the element is less than 90 degrees in electrical

height) for the rth tower.

2 J Determination of a corrected multiplying constant

To allow for power loss in the antenna system, the multiplying constant K can be modified, as follows:

(10)

where:
Kl : multiplying constant after correction for the assumed loss resistance;
K : no-loss multiplying constant computed in paragraph 2.1 above;
Pi array input power (kW);
PL i total power Ion (kW).

1 The km  resistance shall in no way exceed a value such that the value o f KL (ace paragraph 2 J ) di/Ten by more than ten 
percent from that calculated for a resistance o f ooc ohm.
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2.6 tjt.j. value of radiation to be notified for directional antennas

The radiation £, for directional antennas is determined as follows:
£, - Kl e(8) mV/m at 1 km

2.7 Determination of expanded pattern values

The expanded pattern is determined as follows:

Eur (9. e) - 1.05 {[Et<9, B)]3 + Cf  (11)

where:
0): expanded pattern radiation at a particular azimuth, f, and a particular elevation angle 6;

£r(<p, 6): theoretical pattern radiation at a particular azimuth, p, and a particular elevation angle 6;
Q : quadrature factor, computed as:

G - ft f (0)
where:

ft i* the Q on the horizontal plane, and is normally the greatest of the following three quantities:

10.0 lOv'F or 0.025JCa^££,J

f (0) is computed as follows:
If the electricat height of the shortest tower is less than or equal to ISO degrees, then:

f (0) " /(6) for the shortest tower.
If the electrical height of the shortest tower b greater than 180 degrees, then:

(t/wy + <>•<*»)*
1.030776

where /(0) for the shortest tower is used.
Hot*: In comparing the electrical heights o f the antenna towers to determine the shortest tower, the to u t apparent height (as 
determined by current distribution) is used for top-loaded and aeoionaiued towers.

2J Determination of augmented (modified expanded) pattern values

The purpose of the augmented (modified expanded) pattern b to put one or more "patches’* on an
expanded pattern. Each "patch" is referred to as an "augmentation". The augmentation may be positive (resulting
in more radiation than that of the expanded pattern) or negative (resulting in less radiation than that of the 
expanded pattern). In no case shall the augmentation be so negative that the augmented (modified expanded) 
pattern radiation b below the theoretical radiation pattern.

Spans of augmentation may overlap. That tt, an augmentation may itself be augmented by a subsequent 
augmentation. To ensure that the calculations are properly made, the augmentations are handled in increasing 
order of central azimuth of augmentation, starting at True North. If several augmentations have the same central 
azimuth, then they are considered in order of decreasing span (i.e. the one with the largest span is handled first). 
If more than one augmentation has the same central azimuth and the same span, then they are considered in 
ascending order of their effect.
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j[£*xr<9.0)]a + tH9)Y,Ai cos1 (180 A,/a,) j (12)

where:
£tf00(<p, 6): augmented (modified expanded) pattern radiation at a particular azimuth, 9, and a 

particular elevation angle, 8;
£f*r(<P. 0): 
f (0): 
a:
A:

a,:
A,:

expanded pattern radiation at a particular azimuth, 9, and a particular elevation angle, 6; 
same parameter as described for the expanded pattern (see paragraph 2.7); 
number of augmentations;
difference between the azimuth at which the radiation is desired 9, and the central azimuth 
of augmentation of the ith augmentation. It will be noted that A, must be less than or equal 
to one-half of a,;
total span of the ith augmentation;
is the value of the augmentation given by the expression

where:
- [£W<?r. 8)]’ - (13)

central azimuth of the ith augmentation;
i» 0) •' augmented (modified expanded) horizontal plane radiation at the central azimuth of the ith 

augmentation, after applying the ith augmentation, but before applying subsequent 
augmentations;

0): *n interim value of radiation in the horizontal plane at the central azimuth of the ith
augmentation. The interim value is the radiation obtained from applying previous augmen­
tations (if any) to the expanded pattern, but before applying the ith augmentation.

fAPPENDIX 3j

Eqaatloas for the calculation of the normalized vertical radiation 
froai top-loaded aad typical sectioaalized aateaaas

Basically, the equation is:

m  -  ~
*0

where:
£g; radiation at a desired elevation angle, 8;
E# ; radiation in the horizontal plane.
Specific equations for top-loaded and typical sectionalized antennas are given below.
These equations use one or more of four variables A, B, C and D, the values of which are given in 

columns 6, 7, 8 and 9 respectively, ofjpart II-C of Annex l.j

When A, U negative, there b  negative augmentation; when A, i t  positive, there is positive augmentation. A, must n o t  be so 
negative that E * oe (9. 0) falls below f  r (p, 0) o f any azimuth, 9, or elevation ingle, 0.
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1. Top-loaded antenna (when column 12 of Pun II-A of Annex 1 b I)

m  - co* B co* (A *in 0) — tin 0 sin B tin (A tin 0) — cot (A *f B) coc 8[co* B — co* (X + B)2

where:
A : electrical height of the antenna tower;
B : difference between the apparent electrical height (based on current distribution) and the actual 

height (A);
8 : the elevation angle with respect to the horizontal plane.

Note: When B is zero (i.t, when there is no top-loading), the equation reduces to that of a simple vertical antenna.

A : actual height of the lower section;
B : difference between the apparent electrical height (based on current distribution) of the lower section 

and the actual height of the lower section (A);
C : actual total height of the antenna;
D : difference between the apparent electrical height (based on current distribution) of the total tower and 

the actual height of the total tower (C);
0 : vertical angle with respect to the horizontal plane.

3. Administrations proposing to use other types of antenna should furnish details of their characteristics 
together with a radiation pattern.

2. Stctionalized foweruwhen column 12 of Part Il-A of Annex 1 is 2)

[cos B co* {A sin 0) - cos (A 4 £)] sin (C + D - A) + sir B[cos D cos (C sin 0) 
— sin 8 sin D sin (C sin 0) — cos (C + D - A) cos (A sin 0)]
cos 0([CO* B - cos (A + B)] sin (C + D — A) + sin B[cos D - cot (C + D - A)])

where:
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1.1 The Chairman invited the Committee to resume its discussion of
Document 33.

1.2 The delegate of Argentina said that he had gathered from the previous
discussion of the document that under an allotment plan, broadcasting services 
in Region 2 would not be protected from fixed, mobile and other services 
operating in the region or in Regions 1 and 3 closest to Region 2. He therefore 
requested that the Board or Secretariat should make available the list of 800 
entries in the Master Register referred to by the representative of the IFRB at 
the previous meeting, so that the situation could properly be analyzed. He 
feared that with the undoubtedly large number of unregistered mobile and other 
types of stations, as many as 2,000 stations might be operating in the band to 
be planned, and that the region was therefore facing a major problem.

1.3 The representative of the IFRB said that the 800 entries were those
taken into account prior to the CITEL meeting in Fortaleza, and presumably the 
number had not changed. If the Committee wanted a total picture of the region, a 
certain amount of summarizing might be necessary, but extracts could easily be 
provided for individual countries.

The position regarding protection might be clarified by considering the 
situation in which a Plan was developed containing provisions relating only to 
broadcasting services. On receiving a notification submitted under Article 12 of 
the Radio Regulations from a country party to the Agreement for a fixed or 
mobile station, (which was possible since the band was still allocated to such
services under Article 8), the Board would examine the probability of harmful
interference only in respect of those stations recorded in the Master Register. 
As the Region 2 Allotment Plan would not be in the Master Register, no 
examination would be made in respect of the entries in the Plan. One way of
solving the problem would be to make the Second Session of the Conference
competent to include in the Agreement the necessary provisions relating to all 
services in the band. Such a provision might be to request the Board, on receipt
of a notification of a fixed or mobile service, to undertake an examination in
respect of the entries in the Plan, details of which would be covered in the 
Agreement. Notices from other regions would be examined only with respect to 
what was in the Master Register for Region 2. A Region 2 assignment in the Plan
would still not be protected, however, from a notified assignment in
Regions 1 or 3, but once the assignments were brought into use, they would be 
recorded in the Master Register and would be protected under Article 12.

1.4 The delegate of the United States wondered whether any administrations 
in Region 2 had in fact requested the submission of Document 33 as stated in 
1.1. Turning to section 2.3, he asked whether there were any allotment plans in 
existence which had been elaborated after a Conference, and whether they had the 
same weight as those entered during the Conference.

1.5 The representative of the IFRB replied that two countries in Region 2 
had indicated that the relevant provisions of the Radio Regulations were being 
interpreted differently. In view of those communications and of the need for the 
Board to advise the Conference on the status of allocations, since non­
participants in the Conference or other regions might be affected, the Board had 
been obliged to give the Conference its views.

1. Consideration of other services (continued) (Documents 7, 11, 29, 33)



- 3 -
BC-R2(l)/59-E

Replying to the second point, he said that there was a maritime 
allotment plan which could be modified under Article 16 of the Radio 
Regulations, and there were also frequency plans with a modification procedure 
which had been adopted in the early 1960s and were still in force and being 
modified, but they did not involve any permitted services.

1.6 The delegate of the United States said that if there was a process that 
allowed allotments to be added to a plan, there should be some procedure whereby 
those allotments had the same weight as any other allotment in the Plan, 
irrespective of any sharing condition.

Another problem area concerned the lack of consistency between 
sub-paragraph 5.1b) of the document, which stated that Recommendation 504 had 
the same status as a provision of the Radio Regulations, and section 6.1. 
Considering c) of Recommendation 504 stated that in Region 2 the band 
1 625 - 1 705 kHz was allocated to the broadcasting service on a shared basis 
with other services. Clearly, therefore, WARC-79 was of the opinion that there 
was an allocation to the broadcasting service in the upper 80 kHz of the band in 
question which conflicted with the statement in section 6.1.

1.7 The representative of the IFRB observed that when Document 33 had been 
drafted the Board had not known what planning approach the Conference would 
adopt. Now that that approach had been established, he would submit that from 
the practical point of view it was impossible for any conference to draw up an 
Allotment Plan without knowing the location of stations and at the same time to 
protect stations already in operation. The practical steps that the Conference 
could take in the circumstances might be summed up as follows.

In the first place, the Conference might establish an Allotment Plan 
which of necessity could not be examined with respect to the stations to which 
the band was allocated; the Conference would therefore adopt the Plan 
disregarding the existing stations of the services other than the broadcasting 
service to which the band was allocated. Secondly, the First Session might 
include in the draft agenda of the Second Session an item which would permit 
that session to adopt provisions governing the relationship between the 
broadcasting service and other services when an administration proposed to 
assign frequencies in relation to the allotment it had in the Plan; it should be 
stressed that that would take place only at the stage of implementation of the 
allotment, when the respective locations of stations in the broadcasting and 
other services would be known. Thirdly, if the participants in the First Session 
so agreed, the Conference might indicate, in a Recommendation or Resolution or 
in the Report to the Second Session, the intention of all the administrations 
represented to no longer notify assignments for services other than the 
broadcasting service in the band; the IFRB for its part undertook to apply such 
a measure literally.

Even if those steps were taken, however, there would remain two major 
categories of problems for which the Board unfortunately could suggest no 
solutions. First of all, the assignments of other regions had to be protected, 
but those regions might at any time notify assignments to the fixed and mobile 
services in the band; in such cases, protection could be afforded only to 
assignments recorded in the Master Register. Secondly, countries in Region 2 
which were not parties to the Agreement but had allotments in the Plan could not 
be obliged to protect the Plan since the decisions of the Conference were 
binding only on the parties to the Agreement.

1.8 The representative of the IFRB [Mr. Berrada] suggested that the 
Conference might also wish the IFRB to review the Master Register with respect 
to the relevant entries of each of the administrations concerned. That would 
require authorization in the form of a Recommendation or Resolution.
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1.9 The delegate of the United States said it would have been useful to
include in Document 33 something along the lines of Recommendation No. 2 of the 
Rio de Janeiro Conference, providing that administrations should avoid making 
assignments in the band for stations in services other than the broadcasting 
service. Moreover, his Administration was not yet convinced that it would be 
impossible to draw up an Allotment Plan, independent of the Frequency Allocation 
Table in the Radio Regulations, after the Second Session of the Conference on an 
ongoing and evolutionary basis.

With regard to the suggested review of the Master Register, he did not 
think that any Resolution or Recommendation was required, since the IFRB had on 
previous occasions taken the initiative in such matters. In any case, his 
Administration had already taken action by having all its entries for services 
other than the broadcasting service in the band in question deleted from 
column 4 b of the Master Register.

1.10 The delegate of Canada agreed that it would have been desirable to 
insert in Document 33 a passage along the lines of Recommendation No. 2 of the 
Rio Conference. In addition, it would be helpful if the IFRB, when sending out 
notices of entries recorded in the Master Register, could attach a note 
indicating the intention of administrations to remove their entries.

1.11 The representative of the IFRB said that the Second Session might well 
adopt a Recommendation similar to that of the Rio Conference, but that it would 
nevertheless be useful for the Board to have some guidance in the procedures on 
how to deal with cases where administrations might decide to notify the 
assignments concerned in spite of a Recommendation to the contrary: it was to be 
hoped that such cases would be rare, but some provision must be made for them. 
Furthermore, reviews of the Master Register were normally conducted by means of 
circular-letters to the administrations concerned, to which copies of their 
entries were attached, rather than through declarations of intent on the part of 
administrations. The Board therefore needed a Conference decision to which it 
could refer specifically in such a circular-letter.

1.12 The delegate of Argentina asked whether the Board would be able to 
protect a South American broadcasting station brought into use after the 
adoption of the Plan from other services operating in Region 1, notified and 
agreed by the Board after adoption of the Region 2 Plan but prior to the entry 
into use of the South American broadcasting station in question.

1.13 The representative of the IFRB replied that the question related to one
of the outstanding problems for which the Board could provide no solution. The 
only way in which such problems could be dealt with was on a world-wide basis - 
in other words, a world administrative conference would have to give regional 
agreements a status whereby the assignments of other regions could be examined
with respect to those of the region concerned.

1.14 The Chairman proposed that an ad hoc Group, presided over by
Mr. DuCharme (Canada) and composed of delegates of interested administrations,
should be set up to prepare a document along the lines suggested by the 
representatives of the IFRB.

It was so decided.



The Chairman proposed that Working Group 5-B 
Mr. J. Lussio (Ecuador), Vice-Chairman, should be set 
for the Agreement.

It was so decided.

The meeting rose at 15.15 hours.

The Secretary 

M. GIROUX

BC-R2(1)/59-E

2. Establishment of Working Group 5-B

presided over by 
up to define procedures

The Chairman 

M. FERNANDEZ-QUIROZ

%
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1. Introduction

Further to a request made in Committee 4, Brazil is pleased to submit 
in a written form some of its ideas concerning the skyvave propagation 
prediction method and implications it may have upon planning process.

Brazil understands that a number of important subjects are closely 
linked together and possibly a decision on these subjects should be taken 
as a package.

2. Skyvave propagation prediction method

Brazil notes that two methods are considered for use by the Conference:

- the modified FCC, and
- the Rio method (the one adopted in RARC-81).

The propagation method is meant to be used in:

- the elaboration of the allotment Plan,
- interregional sharing, and
- implementation of stations (e.g. conversion of allotments into

assignments).

In the following we examine the impact of the method on each of these 
three situations.

3. Elaboration of the allotment Plan

For the elaboration of the allotment Plan it is foreseen that two 
closely related parameters have to be chosen:

- standard (coordination) distance, and
- Enom

If the modified FCC method is used for these purposes, one of the 
following two things will happen:

either
- the coordination distance w7ill vary with geomagnetic latitude,
or
- the Enom will vary with geomagnetic latitude.

In both cases a considerable degree of complexity will be introduced in
the allotment planning method, thereby jeopardizing one of its best 
qualities: simplicity.

F o r reasons o f eco n o m y, this do cu m ent is p rin ted  in a lim ited  num ber o f copies. P artic ipants  are th e re fo re  k in d ly  asked to  bring
th e ir  copies to  the  m eeting since no others can be m ade availab le.
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Brazil understands that it is absolutely necessary to maintain the plan 
and associated regulatory procedures simple enough, so that every 
administration would be able to manage the whole system in a microcomputer.

For these reasons the modified FCC method, which has a geomagnetic 
latitude-dependent term, should not be used for the elaboration of the 
allotment Plan.

Brazil proposes, therefore, that for establishing the allotment Plan 
the Rio method, should be used.

4. Interregional sharing

As the Conference is not competent to decide on what method should be 
used for interregional sharing, Brazil thinks it would be advisable for the 
Conference to adopt a Recommendation to that effect, mentioning that the 
modified FCC method should be used. Simplicity is not the more relevant 
Item in this particular.

5. Implementation of stations

The following discussion deals with the case where the station to be 
implemented has parameters different from the standard parameters.

If the Rio method is used, at the moment of implementing a station, it 
would be necessary to perform one calculation of field strength and compare 
with Enom.

If the modified FCC method is used it would be necessary to calculate 
the field strength twice at several points originating from two different 
points and compare them.

The selection of the method would depend on the relative importance of 
simplicity and accuracy.

6. Conclusion

Brazil understands that different propagation prediction methods may be 
used for different purposes, as follows:

-" elaboration of the allotment Plan: Rio method,
interregional sharing: modified FCC method,

- implementation of stations: depends on the relative importance of
precision (modified FCC) and simplicity (Rio).

It should be emphasized that the simplicity referred herein concerns 
the simplicity of the elaboration of the allotment Plan and its future 
management rather than the calculation of the field strength itself.
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B.2/1

CHAPTER 1 - DEFINITIONS AND SYMBOLS

1.1 Definitions

In addition to the definitions given in the Radio Regulations, the 
following definitions and symbols apply.

1.1.1 Broadcasting channel (AM)

A part of the frequency spectrum, equal to the necessary bandwidth of 
AM sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its centre.

1.1.2 Objectionable interference

Interference caused by a signal exceeding the maximum permissible field 
strength within the [protected contour], in accordance with the values derived 
from [ ] .

1.1.3 Service area

The area delimited by the contour within which the calculated level of 
the groundwave field strength is protected from objectionable interference in 
accordance with the provisions of Chapter [3].

1.1.4 Audio-frequency (AF) signal-to-interference ratio

The ratio (expressed in decibels) between the values of the voltage of 
the wanted signal and the voltage of the interfering signal, measured under 
specified conditions, at the audio-frequency output of the receiver. These 
specified conditions include various parameters such as the frequency separation 
between the wanted carrier and the interfering carrier, the emission 
characteristics (type and percentage of modulation etc.), levels of input and 
output of the receiver and its characteristics (selectivity, sensitivity to 
intermodulation, etc.).

1.1.5 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to-interference 
ratio corresponding to a subjectively defined reception quality. [This ratio may 
have different values according to the type of service.]

1.1.6 Radio-frequency (RF) signal-to-interference ratio

The ratio (expressed in decibels) between the values of the radio­
frequency voltage of the wanted signal and of the interfering signal, measured 
at the input of the receiver under specified conditions. These specified 
conditions include various parameters such as the frequency separation between 
the wanted carrier and the interfering carrier, the emission characteristics 
(type and percentage of modulation etc.), levels of input and output of the 
receiver and its characteristics (selectivity, sensitivity to intermodulation, 
etc.).
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1.1.7 Radio-frequency (RF) protection ratio

The radio-frequency signal-to-interference ratio which, in well-defined 
conditions, makes it possible to obtain the audio-frequency protection ratio at 
the output of a receiver. These specified conditions include various parameters 
such as the frequency separation between the wanted carrier and the interfering 
carrier, the emission characteristics (type and percentage of modulation, etc.), 
levels of input and output of the receiver and its characteristics (selectivity, 
sensitivity to intermodulation, etc.).

1.1.8 Relative radio-frequency protection ratio

This ratio is the difference (expressed in decibels) between the 
protection ratio when the carriers of the wanted and unwanted transmitters have 
a frequency difference of Af (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the same frequency.

1.1.9 Daytime operation

Operation between the times of sunrise and sunset at the transmitter
site.

1.1.10 Night-time operation

Operation between the times of sunset and sunrise at the transmitter
site.

1.1.11 Synchronized network

Two or more broadcasting stations whose nominal carrier frequencies are 
identical and which broadcast the same programme simultaneously. In such a 
synchronized network the difference in carrier frequency between any two 
transmitters in the network shall not exceed 0.1 Hz. The modulation delay 
between any two transmitters in the network shall not exceed 100 microseconds, 
when measured at either transmitter site.

1.1.12 Station power

Unmodulated carrier power supplied to the antenna.

1.1.13 Groundwave

Electromagnetic wave which is propagated along or near the surface of 
the Earth and which has not been reflected by the ionosphere.

1.1.14 Skywave

Electromagnetic wave which has been reflected by the ionosphere.

[1.2 Symbols]
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CHAPTER 3 - BROADCASTING STANDARDS* AND TRANSMISSION CHARACTERISTICS

3.1 Channel spacing

The Plan shall be based on a channel spacing of 10 kHz and carrier 
frequencies which are integral multiples of 10 kHz, beginning at 1 610 kHz.

3.2 Class of emission

The Plan shall be based on double-sideband amplitude modulation with 
full carrier A3E.

Classes of emission other than A3E could also be used on condition that 
the energy level outside the necessary bandwidth does not exceed that normally 
expected in A3E emission, for instance to accommodate stereophonic systems.

3.3 Bandwidth of emission

The Plan shall be based on a necessary bandwidth of 10 kHz for which 
only 5 kHz audio bandwidth can be obtained. While this might be an appropriate 
value within some administrations, others may wish to employ wider bandwidth 
systems with necessary bandwidths of the order of 20 kHz. However, the 
protection ratios selected allow operation, with 20 kHz occupied bandwidth 
without an appreciable increase in interference. Stations operating on 
frequency 1 700 kHz shall take into account No. 343 of the Radio Regulations.

3.4 Frequency tolerance

As indicated in Appendix 7 to the Radio Regulations, the frequency 
tolerance shall be 20 parts in 10"  ̂ (0.002%) for powers of 10 kW or less, and 
10 Hz for powers greater than 10 kW.

[3.5 Station power]

[3.6 Nominal usable field strength]

[3.7 Definition of noise zones]

* Note - The effect of receiver characteristics upon AM broadcasting standards

It is expected that receiver characteristics for this band will be 
similar to those of existing receivers in the 535 - 1 605 kHz band. Therefore, 
they should not affect broadcast standards.
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3.8 Protection ratios

3.8.1 Co-channel protection ratio

The co-channel protection ratio shall be 26 dB.

3.8.2 Adjacent channel protection ratio

the protection ratio for the first adjacent channel shall be 
0 dB

the protection ratio for the second adjacent channel shall be 
-29.5 dB

3.8.3 Synchronized networks

In addition to the standards specified in this report, the following 
standard shall apply to synchronized networks:

the co-channel protection ratio between stations belonging to a 
synchronized network shall be 8 dB.
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CHAPTER 4 - RADIATION CHARACTERISTICS OF TRANSMITTING ANTENNAS

In carrying out the calculations indicated in Chapter 2 the following 
shall be taken into account.

4.1 Omnidirectional antennas

[Figure 1 of section 2.2] shows the characteristic field of a simple
vertical antenna as a function of its height in wavelength and of the radius of
the ground system.

It is clear that the characteristic field strength increases as the
loss in the ground system is reduced to zero and as the antenna height is
increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna heights up to
0.625 wavelengths is obtained at the expense of radiation at high angles as 
shown in [Figure la] and [Table II of section 2.2.]

4.2 Considerations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented 
(modified expanded) directional antenna patterns are given in [Annex 1.]

4.3 Top-loaded or sectionalized antennas

4.3.1 Calculation procedures are given in [Annex 2.]

4.3.2 Many stations employ top-loaded or sectionalized towers, either because 
of space limitations or to vary the radiation characteristics from those of a 
simple vertical antenna. This is done to achieve desired coverage or to reduce 
interference.

4.3.3 An administration using top-loaded or sectionalized antennas shall 
supply information concerning the tower structure of the antennas. Normally, one 
of the equations in [Annex 2] shall be employed to determine the vertical 
radiation characteristics of the antennas. Other equations may also be proposed 
by an administration and shall be used in determining the vertical radiation 
characteristics of the antennas of that administration, subject to the agreement 
of the other administration(s) concerned.
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Calculation of direction*! aateams pattern*

[ ANNEX 1 J
Introduction

This Appendix describes methods to be employed in calculating the field strength produced by a directional antenna at a given point
1. G eneral equations

The theoretical directional antenna radiation pattern is calculated by means of the following equation, 
which sums the field strength from each element (tower) in the array.

where:

where:

2.1

£ r (<p. 8) :

Kl:
n:
i:
Fr
6:
/(8):

£i<9.0) K i £  FJAQ)I ¥/ + S4 cos 8 cos (9,-9)i.i 1------------------;

m  - cos (Gt sin 8) - cos Gt 
(1-cos GJ cos 0

(1)

(2)

theoretical inverse distance field strength at one kilometre in mV/m for the given azimuth and elevation:
multiplying constant in mV/m which determines the pattern size (see paragraph 2.5 below for derivation of KL)\
number of elements in the directional arTay; 

denotes the /th element in the array;

ratio of the theoretical field strength due to the ith element in the array relative to the
theoretical field strength due to the reference element;
vertical elevation angle, in degrees, measured from the horizontal plane;
ratio of vertical to horizontal plane field strength radiated by the /th element at elevation
angle 8;

G,: electrical height of the ith element, in degrees;
St: electrical spacing of the ith element from the reference point in degrees;
9<: orientation of the ith element from the reference element (with respect to True North), in

degrees;
9 : azimuth with respect to True North, in degrees;
V,; electrical phase angle of field strength due to the ith element (with respect to the reference

element), in degrees.
Equations (1) and (2) assume that:
— the current distribution in the elements is sinusoidal,
— there are no losses in the elements or in the ground,
— the antenna elements are base-fed, and
— the distance to the computation point is large in relation to the size of the array.

Determination of rabies and constants

Determination of the multiplying constant K foe an array

The multiplying constant K for the loss-free case may be computed by integrating the power flow over the 
hemisphere, deriving an r.m.a. field strength and comparing the result with the case where the power is radiated uniformly in all directions over the hemisphere.
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where:

s

where:

where:

22

where:

Thus:

h I L  mV/ns

K : no-loss multiplying constant (mV/m at 1 km);
£,: referenoe level for uniform radiation over a hemisphere, equal to 244.95 mV/m at I km for1 kW;
P: antenna input power (kW);
ek: root mean square radiation pattern over the hemisphere which may be obtained by integrating

e(8) at each elevation angle over the hemisphere. The integration can be made using the 
trapezoidal method of approximation, as follows:

* |jĵ  cos iraJ J* (3)

A : interval, in degrees, between equally-spaced sampling points at different elevation angles 8;
m : an integer from 1 to N, which gives the elevation angle 8 in degrees when multiplied by A, i.e.

8 — biA;
N : one less than the number of intervals M - ' ) ;
e (8): root mean square radiation pattern given by equation (1) with K equal to 1 at the specified

elevation angle 6 (the value of 6 is 0 in the first term of equation (3) and m A in the aecond
term); e(8) is computed using equation (4). >

*e) * [t £ F M f J W  «* VtfW* cos 8)J* (4)

i: denotes the ith element;
j: denotes the /th element;
n : number of elements in the array;
: difference in phase angles of the field strengths from the ith and j th elements in the array;

Sf : angular spacing between the ith and /th dements in the array;
Jq (Sv c o s  8): the Bessel function of the first kind and zero order of the apparent spacing between the ith

and yth elements. In equation (4), St is in radians. However when special tables of Bessel
functions giving the argument in degrees are used, the values of should then be in 
degrees.

Relationship between field strength and antenna current

The field strength resulting from a current flowing in a vertical antenna element is:

, V[co* (G an 0) - coc Gl
£ -------STSTi----- x l(P “V/m (S>

£: field strength in mV/m;
Rf: resistivity of free space (X, — 120n ohms);
/: current at the current maximum, in amperes ';
G : electrical height of the element, in degrees;
r: distance from the antenna, in metres;
8 : vertical elevation angle, in degrees.

/  is the current at the maximum o f the sinusoidal distribution. I f  the electrical height o f the dement is k u  than 90*, die 
base current w ill be less than /.
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At one kilometre and in the horizontal plane (8 - 0*): 

_ 120x7(1—co< G) x 10* mV/m (6)
2x(1000) 

hence:
£ - 60 7(1 - cot C ) mV/m (7)

2 J Determination of no-loss current at current maximum

For a tower of uniform cron-section or for a similar type of directional array element, the no-loss current 
at the current maximum is:

KF,
1 " 60(1-cos GJ

where:
If: current at current maximum in amperes in the /th element;
K : no-loss multiplyinf constant computed as shown in paragraph 2.1 above.
The base current is given by !t sin Gt.

2.4 Array power loss

Power losses in a directional antenna system are of various types, including ground tosses, antenna 
coupling losses, etc. The loss resistance for the array may be assumed to be inserted at the current maximum to 
allow for all losses. The power loss is:

' ‘ - m i * - 1 ' p >

where:
PL: total power loss, in kW;
A,: assumed loss resistance, in ohms (one ohm, unless otherwise indicated) for the /th tower
I,: current at current maximum (or base current if the element is less than 90 degrees in electrical

height) for the /th tower.

2 J Determination of a corrected multiplying constant

To allow for power loss in the antenna system, the multiplying constant K can be modified, as follows:

*  - irrrj (10)

where:
Kl : multiplying constant after correction for the assumed loss resistance;
K : no-lots multiplying constant computed in paragraph 2.1 above;
P: array input power (kW);
PL: total power loss (kW).

1 The lou  resistance shall in no way exceed a value such that the vahic of KL {wet paragraph 2J) d ifre ri by more than ten 
percent from that calculated for a romance o f one ohm.
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2.6 rjnj. rabte of radiation le be notified for directional antennas

The radiation £, for directional antennas is determined as follows:
£, - K l e(8) mV/m at I km

2.7 Determination of expanded pattern rabies

The expanded pattern is determined as follows:

«05|[£r(9.en> + e!|I an

where:
®): expanded partem radiation at a particular azimuth, p, and a particular elevation angle 8;

£r(9, 8): theoretical pattern radiation at a particular azimuth, f>, and a particular elevation angle 8;
Q : quadrature factor, computed as:

where:
Qo b the Q on the horizontal plane, and b normally the greatest of the following three quantities:

10.0 lOy/F or 0.025K*

g(6) b computed as follows:
If the electrical height of the shortest tower b less than or equal to 180 degrees, then:

f (6) - /(B) for the shortest tower.
If the electrical height of the shortest tower b greater than 180 degrees, then:

.f0, {[/(e)]’ + 0.0625)1
* w  1.030776

where /(8) for the shortest tower is used.
Note: In comparing the electrical heights o f the antenna towers to determine the shortest tower, the total apparent height (as 
determined by current distribution) is used Tor top-loaded and sectionaiuted tourers.

2J Determination of augmented (modified expanded) pattern rabies

The purpose of the augmented (modified expanded) pattern b to put one or more “patches" on an 
expanded pattern. Each “patch” is referred to as an “augmentation". The augmentation may be positive (resulting 
in more radiation than that of the expanded pattern) or negative (resulting in less radiation than that of the 
expanded pattern). In no case shall the augmentation be so negative that the augmented (modified expanded) 
pattern radiation b below the theoretical radiation pattern.

Spans of augmentation may overlap. That b, an augmentation may itself be augmented by a subsequent 
augmentation. To ensure that the calculations are properly made, the augmentations are handled in increasing 
order of central azimuth of augmentation, starting at True North. If several augmentations have the same central 
azimuth, then they are considered in order of decreasing span (i.e. the one with the largest span is handled first). 
If more than one augmentation has the same central azimuth and the same span, then they are considered in 
ascending order of their effect.
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8) m j[£*xr(9.0)]J + f*(0) 00,1 (iSQAi/aJI «-i

where:
^oofa. 6):

£rrr(<P. 8):
»(0):
a:
A,:

a,:
A,:

A, » [£*ot/9b 8)]J — Ĉ/wifoh ®)32 (13)
where:

9,: centra! azimuth of the ith augmentation;
£*00(9,, 8) •' augmented (modified expanded) horizontal plane radiation at the central azimuth of the ith 

augmentation, after applying the ith augmentation, but before applying subsequent 
augmentations;

£/*r(<P,. ®): *« interim value of radiation in the horizontal plane at the central azimuth of the ith
augmentation. The interim value is the radiation obtained from applying previous augmen­
tations (if any) to the expanded pattern, but before applying the ith augmentation.

augmented (modified expanded) pattern radiation at a particular azimuth, 9, and a 
particular elevation angle, 8;
expanded pattern radiation at a particular azimuth, 9, and a particular elevation angle, 8; 
time parameter as described for the expanded pattern (see paragraph 2.7); 
number of augmentations;
difference between the azimuth at which the radiation is desired 9, and the central azimuth 
of augmentation of the ith augmentation. It will be noted that A, must be less than or equal 
to one-half of a,;
total span of the /th augmentation;
is the value of the augmentation given by the expression

When A, U negative, there b  negative augmentation; when A,is positive, there is positive augmentation. A, must not be so 
negative that BUOD{p. 8) falls below f r (e, 9) o f any azimuth, 9, or elevation angle, 9.
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f ANNEX 2 ]

Eqaatkms for the ealcalatloa of the normalized vertical radiatioa 
from tôloidtd sod typical sectloaallzed BBteaaas

Basically, the equation is:

m  -  ~
where:

£, : radiation at a desired elevation angle, 8;
£t: radiation in the horizontal plane.
Specific equations for top-loaded and typical sectionalized antennas are given below.
These equations use one or more of four variables A, B, C and D, the values of which are given in 

columns 6, 7, 8 and 9 respectively, of Pan II-C of Annex I*.
>v

1. Top-loaded antenna (when column 12 of Pan II-A of Annex 1 b 1)

cos B cot (A tin 8) — an 8 ain B sin {A tin 8) — cos (A + B)
" oos 8[cos B - cos (A + £)]

where:
A : electrical height of the antenna tower;
B : difference between the apparent electrical height (based on current distribution) and the actual 

height (A);
8 : the elevation angle with respect to the horizontal plane.

Note: When B is zero (i.e., when there is no top-loading), the equation reduces to that of a simple vertical antenna.
J .2. Sectionalized tower (when column 12 of Part Il-A of Annex 1 b 2)

(C sin 8}|̂  sin 8)J
m  B in  d  B in  am b i i i  ■ ■ b i i i  m  v  m.* v  jg  a l x  am ■ j«  mixa d i  i

[cos B cos (A sin 8) - cos (A *f £)] sin (C + D — A) + sn B[cos D cos 
— sin 8 sin D sin (C tin 8) — cos (C + D — A) cos (A sin 8)]
cos 8([cos B — cos (A + £)] sin (C + D — A) + sin B[cos D - cos (C + D — A)]) 

where:
A : actual height of the lower section;
B : difference between the apparent electrical height (based on current distribution) of the lower section 

and the actual height of the lower section (A);
C: actual total height of the antenna;
D : difference between the apparent electrical height (based on current distribution) of the total tower and 

the actual height of the total tower (C);
8 : vertical angle with respect to the horizontal plane.

3. Administrations proposing to use other types of antenna should furnish details of their characteristics 
together with a radiation pattern.

5? Final Acts of the Regional Administrative MF Broadcasting Conference (Region 2) 
(Rio de Janeiro, 1981)
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1.1 The Chairman of Working Group 4-B, introducing Document 52, drew
attention to cases where the text contained square brackets and indicated a 
number of editorial changes.

ANNEX I

1. DEFINITIONS

Objectional interference, Protected contour.

Following observations made by the delegates of Argentina, the 
United States, Mexico and Brazil, it was agreed to retain the square brackets in 
the above two entries, pending a decision on the planning method adopted.

Nominal usable field strength (Enom), Usable field strength (Eu).

It was agreed to leave consideration of the above two definitions in 
abeyance pending further information from Working Group 4-B.

Audio-frequency (AF) protection ratio

The square brackets were retained around the second sentence pending a 
decision on the class of station.

Radio-frequency (RF) wanted-to-interfering signal ratio 
(Recommendation 447-2)

Approved, with deletion of "(Recommendation 447-2)".

Class B station, Class C station

It was agreed to defer a decision on the above two definitions, and to 
retain the square brackets, pending a decision by Committee 5.

BROADCASTING STANDARDS

3.3: Bandwidth of emission

It was agreed, on a proposal by the delegate of Canada, to request the
Secretariat to verify whether in the final sentence a reference to No. 343 
could replace the reference to Article 6 of the Radio Regulations, since the 
Article as a whole was too broad in scope. On that understanding, the section 
was approved.

3.4: Frequency tolerance

1.2 The Technical Secretary said that the relevant appendix to the Radio
Regulations should be indicated precisely in the text. Referring to the sub- 
paragraph headed "The effect of receiver characteristics upon AM broadcast 
standards", he suggested that the Secretariat might add a note to clarify the 
distinction between broadcasting characteristics and receiver characteristics.

1.3 The Chairman said that the Secretariat would take the matter into 
account; in any case, the paragraph would have to be renumbered in order to 
align the text with the Plenary document.

On that understanding, 3.4 was approved.

1. First report of Working Group 4-B (Document 52)
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3.7.3: Synchronized networks

1.4 The Chairman of Working Group 4-B said that the second and third sub-
paragraphs were in square brackets not only because the text depended on 
Committee 5's decision but because some delegates doubted whether the text 
should appear in that part of the report of this session; the Working Group was 
to consider the matter further.

Pending a decision on the text within square brackets, 3.7.3 was
approved.

ANNEX II [CHAPTER 4] - Radiation characteristics of transmitting antennas 

Approved.

4.1: Omnidirectional antennas

1.5 The delegate of Mexico said that in all the Spanish texts the word
omnidireccional should be used to translate the English omnidirectional.

It was so agreed.

He said that he saw no need for detailed information on differing 
antenna heights and characteristic field strengths, which would only serve to 
confuse matters.

1.6 The Chairman said that although the idea of standardized parameters had
been accepted, some flexiblity would still be allowed, provided that the effect 
on service or border areas was unchanged.

1.7 The delegate of Canada agreed that an allotment plan would allow some
flexibility, which meant that information of the sort mentioned would be 
required.

4.1 was approved, with the square brackets being retained and also 
added around the term "Figure la" in the last paragraph for editorial purposes.

4.4 and Figure [7.1]

It was agreed to leave the entire text and graph within square brackets 
and defer a decision pending consideration of the matter by
Sub-Working Group 4-B-3, which was expected to report before the next meeting of 
Committee 4.

APPENDIX 2

1.8 The Chairman said that the text had remained unchanged since the RABC,
Rio de Janeiro, 1981; he therefore invited the Committee to approve it as a
whole.

Appendix 2 was approved.
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1.9 The Chairman of Working Group 4-B said that the term sin 0" at the 
end of the first line of the equation relating to 2. Sectionalized tower, was in 
square brackets because of doubts expressed about its retention; the
Working Group was looking into the matter.

Subject to that reservation and to the Editorial Committee's attention 
to the square brackets elsewhere in the text, Appendix 3 was approved.

The first report of Working Group 4-B was approved as a whole, subject 
to the above amendments and comments.

1.10 The Chairman expressed the Committee's thanks to the Chairman and 
members of Working Group 4-B.

2. Second report of Working Group 4-A (Document 46)

2.1 The Chairman of Working Group 4-A drew attention to an editorial 
correction to the introductory part of Document 46.

Working Group 4-A, in its consideration of skywave propagation, had 
examined the proposals contained in Documents 3, 4, 7, 8, 14 and 22. All, with 
the exception of Document 22 contributed by Cuba, favoured the inclusion of a 
geomagnetic latitude dependent term in the calculation method to be adopted by 
the Conference. During The Group's consideration of the subject, the delegate of 
Mexico had reported that the findings of recent research in Mexico supported the 
inclusion of such a term. The Group had discussed the issue at great length and 
ultimately the Chairman had been compelled to make a ruling in favour of the 
method supported by the majority, which was that contained in the document. As 
mentioned in the introductory part of the document, Cuba had reserved its right 
to reopen the discussion in Committee 4 and Brazil had submitted a compromise 
proposal.

2.2 The delegate of Brazil acknowledged that the modified FCC method for 
the determination of skywave propagation, which included a geomagnetic latitude 
dependent term, was more accurate than the method currently employed in 
Region 2. His Administration therefore had no difficulty in supporting it. 
However, the use of the modified FCC method during the initial stage of 
allotment planning might create serious problems for administrations in view of 
the fact that it would prevent the application throughout the Region of fixed 
standard values for coordination distance and nominal usable field strength; one 
or other would have to vary with geomagnetic latitude. He therefore proposed, as 
stated in the introductory part of Document 46, that in the initial stage of 
allotment planning, in determining the coordination distance only, the Region 2 
method should be used. In reply to a question from the delegate of Canada, he 
confirmed that the words "in the initial stage of allotment planning" meant 
"during the development of the allotment plan".

2.3 The delegate of Chile supported the Brazilian proposal.

APPENDIX 3

2.4 The delegate of Argentina said that, as stated in Working Group 4-A,
his Administration favoured the method adopted in the 1981 Rio Final Acts.
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2.5 The delegate of Cuba said that, as explained in Document 22,
calculations made by his Administration showed that use of a skywave propagation 
model that included a geomagnetic latitude dependent term would result in very 
large coordination distances for countries in low latitudes. If the nominal 
usable field strength were held constant, that coordination distance would 
decrease considerably towards the higher latitudes. Conversely, if the 
coordination distance were held constant throughout the Region, the nominal 
usable field strength would be far greater in higher than in lower latitudes.
Use of the CCIR or modified FCC methods would thus be disadvantageous to the 
small and medium-sized countries of the Region, most of which were in the low 
latitudes. He therefore maintained his proposal. The present system had given 
satisfactory use for many years; his Administration considered it would not be 
feasible to change it.

2.6 The delegate of Uruguay supported the Cuban proposal.

2.7 The delegate of Mexico agreed that the present system had operated
harmoniously in the Region for a large number of years. However, account now had 
to be taken of the fact that more recent measurements indicated the need to 
consider other factors, such as geomagnetic latitude, in determining skywave 
propagation. The refusal to use the more accurate methods thus developed might 
allow closer station spacing but the higher interference levels that would 
result would make such gains worthless.

2.8 The delegate of the United States endorsed those remarks, as did the
delegate of Canada, who also pointed out the serious implications for 
broadcasting in the band that non-inclusion of a geomagnetic latitude dependent 
factor would introduce with regard to sharing with other services within and 
outside the Region.

2.9 The delegate of Brazil said that he too was very concerned about the
effect that failure to take account of geomagnetic latitude would have on 
interference levels. He would therefore accept the use of the modified FCC 
method for determining skywave interference levels within and outside the 
Region. He considered, however, with the support of the delegate of Paraguay, 
that it was important when preparing the allotment plan to use fixed standard 
values of both coordination distance and nominal usable field strength 
throughout the Region. The only allowable variation should be between the two 
noise zones and between day and night operation. That was why he was proposing 
use of the Region 2 method for determination of the coordination distance.

2.10 The delegate of the United States supported by the delegate of Canada,
said that consideration of the values of coordination distance and nominal 
usable field strength to be used in the allotment plan was the province of 
Committee 5 and outside the terms of reference of Committee 4. What Committee 4 
had to consider was the skywave propagation model that would most accurately 
define the real interference situation existing within and outside the Region.

2.11 The delegate of Brazil said he could prepare a written text to clarify
the terms of his proposal.

2.12 The Chairman proposed that that suggestion be adopted and further
discussion of the subject suspended until the Brazilian text was available.

It was so agreed.
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3. Technical criteria for the sharing of the band 1 625 - 1 705 kHz
between the broadcasting service and other services in Region 2 
(Documents 3 + Add.1, 7, 29 and 34)

3.1 The Chairman said that the CCIR's technical bases for sharing criteria
were outlined in Document 3, Chapter 9, and its Addendum 1.

Following the introduction by the delegates of Canada and Argentina and 
the representative of the IFRB of Documents 7, 29 and 34 respectively, he said 
that it would be preferable to initiate discussion of the issue in a more 
restricted Group and proposed that a small Working Group be set up for the 
purpose with facilities for consultation with the IFRB and the CCIR. He 
suggested that the Group should be composed of Canada, Argentina and any other 
delegation that wished to participate, under the chairmanship of Canada.

It was so agreed.

3.2 The delegates of Brazil and the United States indicated their wish to
join the Working Group.

The meeting rose at 1200 hours.

The Secretary 

J. FONTEYNE

The Chairman 

M.L. PIZARRO
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COMMITTEE 4

SECOND REPORT OF WORKING GROUP 4-B 
TO COMMITTEE 4

Working Group 4-B has agreed on the following:

Application of the protection criteria

The interference calculations shall be made on a one to one basis; the 
effect of each interfering signal shall be evaluated separately.

3.6 Nominal usable field strength

Table of nominal usable field strength

Noise zone 1 Noise zone 2

Daytime 0.5 mV/m 1.25 mV/m

Night-time 3.3 mV/m 6 mV/m

3 .7 Definition of noise zones

Noise zone J

Comprises the whole of Region 2 with the exception o f noise zone 2.

Noise zone 2

Comprises the area within the line defined by the coordinates 20° S-45° W , the meridian 45° W  to the 
coordinates 16° N-45° W , the parallel 16° N to the coordinates 16° N-68° W , the meridian 68° W  to the coordi­
nates 20° N-68° W , the parallel 20° N  to the coordinates 20° N-75° W , the meridian 75° W  to the coordinates 
16° N-75° W, the parallel 16° N  to the coordinates 16° N-80° W , the meridian 80c W  to the northeast coast of 
Panama, the frontier between Panama and Colombia, the southeast coast o f Panama and the meridian 82° W  to 
the parallel 20° S, and the parallel 20° S, with the exception o f Chile and Paraguay, until the frontier between 
Paraguay and Brazil until 45° W. Bolivia is entirely included in noise zone 2 as are the archipelago o f San Andres 
y Providencia and the islands belonging to Colombia and the Colon archipelago or the Galapagos Islands 
(Ecuador).

N o t e  I. — Grenada is included in noise zone 1 night-time and noise zone i  daytime. 

N o t e  2. -  See the maps of noise zones on the following page.

F o r reasons o f eco nom y, this docum ent is p rin ted  in a lim ited  num ber o f copies. Partic ipants  are th ere fo re  k in d ly  asked to  bring
th e ir  copies to  the  m eeting since no others cah be m ade availab le.



- 2 -
BC-R2(1)/63-E

NOISE ZONES

T.M. BEILER 
Chairman of Working Group 4-B
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COMMITTEE 4

SUMMARY RECORD 

OF THE

FOURTH MEETING OF COMMITTEE 4 
(TECHNICAL CRITERIA)

Tuesday, 22 April 1986 at 1030 hrs

Chairman: Mr. M.L. PIZARRO (Chile)

Subjects discussed

1. Summary record of the first meeting of 
,Committee 4

2. Oral report of Working Group 4-C

3. Second report of Working Group 4-A: 
sky-wave propagation

4. First and second reports of Working Group 4-B

Documents

35

46, 60 

52, 63

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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1. Summary record of the first meeting of Committee 4 (Document 35)

The Committee approved the summary record of the first meeting.

2. Oral report of Working Group 4-C

2.1 The Chairman of Working Group 4-C reported that the Working Group had
considered the proposals in Documents 3, 7, 29 and 34 relating to the technical 
criteria for inter-service sharing and approved a draft Chapter VI on that 
subject to be submitted to Committee 4 at its next meeting. It had also approved 
two draft Recommendations. The first was on the further refining of sharing 
criteria for Region 2; in that connection it would be asking administrations to 
pursue studies and submit their findings through the CCIR for submission at the 
second session for final decision. The second Recommendation related to the 
question of interregional sharing on which it was opportune to give some 
guidelines concerning the protection afforded in Region 2 and indicating ways of 
calculating field intensities.

The Committee took note of the report.

3. Second report of Working Group 4-A: sky wave propagation
(Documents 46 and 60)

3.1 The delegate of Brazil, introducing Document 60, stressed that the 
purpose had been to achieve greater simplicity in the sky wave propagation 
prediction method and in elaboration of the allotment plan. Two methods were 
under consideration, first the modified FCC method and secondly the Rio Method 
adopted at RARC-81. He stressed the importance of keeping the plan and 
associated regulatory procedures sufficiently simple.

In reply to a request for clarification from the delegate of Argentina, 
he explained that the purpose of the explanatory figure distributed to delegates 
was to demonstrate that the field strength value of a station to be implemented 
was not greater than that of a station with standard parameters and that, with 
regard to the question of various geomagnetic latitudes, the aim was to simplify 
work by avoiding a large number of calculations.

3.2 The delegate of the United States, referring to the explanatory
diagram, pointed out that, if the Rio Method were used it was indeed true that 
only one calculation was needed to determine the acceptability of a non- 
directional type of operation, but for a directional one a second point would 
have to be examined.

Secondly, referring to the part of the diagram concerning the modified 
FCC method, he thought that if a station was located at 0 with a standard 
configuration of 1 kW with a 90 degrees non-directional tower, only one 
calculation would be required to determine acceptability>

3.3 The delegate of Brazil said that the diagram had been kept as simple as
possible and therefore related only to omnidirectional antennas. It was correct
that more calculations would be necessary for non-directional antennas.

In the second example given by the previous speaker, a country would 
have to carry out its own calculations to check acceptability of the location.

3.4 The delegate of Canada, referring to the point made by the delegate of
Argentina, said that over the range of distances where calculations would take 
place generally variation in using the modified FCC method was so slight that 
one calculation at mid-latitude of that path would suffice, since error at the
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end points would be negligible. Therefore there was little to choose in 
simplicity between the two methods. Although he agreed that it would be 
impractical to use distances varying with latitude in the elaboration of the 
allotment plan, he considered that the modified FCC method was more appropriate 
for interregional sharing and implementation of stations.

3.5 The representative of the United States agreed that differences due to 
latitude variation were quite small and he could therefore accept use of a 
medium value applied to calculations, thereby simplifying use. He also supported 
the sky wave propagation curves as set out in the report of Working Group 4-A to 
Committee 4.

3.6 The delegate of Cuba could accept use of the Rio Method for elaboration
of the allotment plan and of the modified FCC method for interregional sharing 
purposes, and advocated use of the present Rio Method for implementation of 
stations as the use of the modified FCC would present difficulties.

3.7 The delegates of Mexico, Colombia, the United Kingdom, Argentina, 
Uruguay and Brazil said that they could accept use of the Rio Method for 
elaboration of the allotment plan and implementation of stations and the 
modified FCC method for interregional sharing purposes.

3.8 The Chairman requested that the Secretary of Committee 4 should produce
a preliminary report for consideration by Committee 4 containing the description 
of the Rio Method as set out in the Final Acts of the second session of the 
Regional Administrative MF Broadcasting Conference held in Rio de Janeiro, 1981. 
That text could then be considered with Document 46, which at present contained 
description of the FCC method only. The text could then be produced as a report 
of Committee 4 to Committee 6 and later to the Plenary.

It was so agreed.

4. First and second reports of Working Group 4-B (Documents 52 and 63)

First report (Document 52)

4.1 The Chairman of Working Group 4-B said that the Working Group had
decided to delete section 4.4. and Figure 7.1 which were both placed in square 
brackets in Annex II. It had agreed that the administration should make further 
studies to establish the relationship between physical and electrical heights of 
antennas and that the CCIR should be invited to prepare a report on those 
studies as well as carrying out studies within the normal framework of its 
activities. The Working Group had prepared an appropriate Recommendation for 
submission to the next meeting of Committee 4.

Referring to the term "F(0)" in the second line on page 13, the 
Working Group, after consultations with members of the IFRB and experts from 
delegations, had confirmed that the expression "- sin 0" should be deleted.

The Committee took note of these amendments.
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1. DEFINITIONS

Protected contour

It was agreed to retain the square brackets in the above entry.

Nominal usable field strength (Enom)

Since the values had now been adopted it was agreed that the square 
brackets could be deleted.

Usable field strength (Eu)

It was agreed that the definition should be deleted.

Audio-frequency (AF) protection ratio

It was agreed that the last sentence placed in square brackets should
be deleted.

Class B station, Class C station

It was agreed that the definitions be deleted as no classes were
defined.

BROADCASTING STANDARDS, section 3.7.3

It was decided to defer a decision on the section pending discussion of 
Document 63.

Second report (Document 63)

The Chairman of Working Group 4-B introduced Document 63.

Application of the protection criteria 

Approved.

Section 3.6 Nominal usable field strength

4.2 The delegate of the United Kingdom withdrew the reservation made
previously.

4.3 The delegate of Cuba pointed out that he wished to retain the
reservation made on that section by his Delegation.

The Committee approved section 3.6 and noted the reservation made by 
Cuba which would appear in the report to the Plenary.

ANNEX I
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Section 3.7 Definition of noise zones and the associate figure on page 2

The definition of noise zones was maintained.

First report (resumed)

Section 3.7.3 Synchronized networks

4.4 At the suggestion of the delegate of Canada, it was agreed to delete
the entire section 3.7.3 as well as the relevant definition of "Synchronized 
networks" at the top of page 4.

4.5 The Chairman pointed out that the Plenary would have to be informed of
that decision since the definition was included in the blue document for 
submission to the Plenary. Although Committee 5 had not yet laid down guidelines 
for evaluation of powers of stations in the band, Working Group 4-B should 
decide on values, to be placed within square brackets, and should study 
distances for coordination pending the relevant Decisions from Committee 5.

4.6 The Chairman of Working Group 4-B, in reply to a question from the 
representative of CCIR, said that some definitions were still under 
consideration and would be included for discussion as appropriate.

The meeting rose at 1215 hours.

The Secretary: 
J.M. FONTEYNE

The Chairman: 
M.L. PIZARRO
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1. Summary records of the first, second and third meetings of Committee 5 
(Documents 36, 41 and 42)

The summary records of the first, second and third meetings of 
Committee 5 were approved as amended (see the Corrigenda to Documents 36, 41 and 
42).

2. Oral reports by the Chairmen of Working Groups 5-A and 5-B

2.1 The Chairman of Working Group 5-A said that the Group had completed
most of its work on the text setting out the principles to be used in planning 
(termed the Basis for Planning), the only part outstanding being the case of 
administrations wishing to turn the allotment plan into assignments at the 
Second Session. However, some areas of the agreed text remained in square 
brackets pending a final decision on the text or tables to be inserted at those 
points. The issues involved included determination of the standard parameters 
for day and night-time operation, a decision as to whether the distance (x) 
should have one or more values, the related decisions concerning nominal usable 
field strengths and propagation curves, and development of the procedures to be 
followed in border areas. The Group therefore had a large amount of work ahead 
of it, which it would endeavour to complete in the limited time available.

The Committee took note of the oral report by the Chairman of 
Working Group 5-A.

2.2 The Chairman of Working Group 5-B said that the Group's discussions had
focussed on the proposals in Documents DT/12 and 57. Consideration had been
given to the interpretation to be given to RR 480 and 481 and to the nature of 
the instrument required to regulate the operation of the broadcasting service in 
the 1 605 - 1 705 kHz band. As a result, two currents of opinion had emerged:
one favouring the adoption of provisions associated with the Plan and the other
the adoption of a regional agreement.

The Group had also completed its examination of the Preamble and two 
Articles of the draft Final Acts proposed by the United States of America in 
Document 57. In that connection, a representative of the IFRB had suggested that 
the Secretary-General be consulted with regard to the contents of the Preamble. 
That suggestion was placed before the Committee.

2.3 The Chairman said he would look into the matter of consultation with
the Secretary-General and report back to the Working Group.

The Committee took note of that action and of the oral report by the
Chairman of Working Group 5-B.

3. Draft report of the ad hoc Group of Committee 5 on the relation between
the broadcasting service in Region 2 and the other services to which 
the band 1 605 - 1 705 kHz is allocated (Document DT/11)

3.1 The Chairman of the ad hoc Group said that Document DT/11 contained the
text proposed by his Drafting Group, prepared in the light of the discussion 
that had taken place at the fifth meeting of the Committee and of certain 
elements of the CITEL Recommendation (Document 19).
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In reply to a request by the representative of the IFRB (Mr. Brooks) 
for clarification of the meaning of the term "designated non-broadcasting 
stations" used in paragraph 2, he said that the sentence concerned had been 
taken in its entirety from the CITEL Recommendation. It had been considered to 
mean that existing non-broadcasting services would be permitted to continue to 
operate provided that they caused no interference to the broadcasting service in 
the band. It was by no means intended to imply that new non-broadcasting 
services could be added in the band.

3.2 The representative of the IFRB said that in that case it might be well
to remove the word "designated" from the term.

It was agreed, following suggestions from the Chairman and the delegate 
of Brazil, to refer paragraph 1 for action to Working Group 5-A, and to refer 
paragraph 2 for action, taking into account the comments made in discussion, to 
the Working Group of the Plenary, which was preparing the draft agenda for the 
Second Session of the Conference. The points covered in both paragraphs should 
be included in the Plan document.

3.3 In reply to a question from the delegate of Argentina, the Chairman of
the ad hoc Group said that the intention in paragraph 3 was merely, as in 
Recommendation No. 2 of the Rio Conference (which could moreover be used as the 
model for the proposed Recommendation), to urge administrations not to make new 
assignments to other services and to remove existing assignments to them but 
without setting any final date for the latter process.

In reply to a question from the delegate of Brazil, he said that the 
reference in the last line of paragraph 3 to the date of adoption of the 
Recommendation was simply intended as a reminder of the usual rule whereby 
Recommendations of a conference became applicable as soon as they were adopted 
without waiting until the Final Acts of the Second Session to be adopted.

3.4 The delegate of Brazil, supported by the delegate of Cuba, proposed 
that the last part of the first sentence of paragraph 3 following the word 
"allocated" should be deleted since the action concerned would be covered by the 
Resolution referred to in paragraph 4.

3.5 The Chairman of the ad hoc Group concurred with that proposal. In reply
to a further question from the delegate of Brazil, he said that the "stations of 
other services" in paragraph 4 referred not only to stations no longer in use 
but also to those administrations who were being urged to discontinue service as 
soon as possible.

3.6 The Chairman proposed that a Drafting Group, consisting of the
delegations that had taken part in the discussion and under the chairmanship of 
the delegate of Brazil, should be set up to prepare the texts of the 
Recommendation and Resolution referred to in paragraphs 3 and 4 respectively, 
due attention being paid to the points that had been raised in discussion.

It was so agreed.

4. Intersessional activities (Documents 7 and 8)

4.1 The delegate of Canada, introducing proposal CAN/7/60 (Document 7),
said that the adoption of the allotment planning method meant that little 
intersessional work would be required. However, a suggestion had been made 
during the Conference that the definition of allotment areas could be 
computerized, and the IFRB could perhaps be asked to provide such computer 
programs.
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4.2 The delegate of Brazil endorsed those remarks and drew attention to the 
computer software proposals contained in Document 8, section VII.

4.3 Following a discussion on the feasibility and possible financial 
implications of computerization, in which the representatives of the IFRB (Mr. 
Brooks and Mr. Berrada) and the delegates of the United States of America, the 
United Kingdom and Canada took part, the Chairman said that it was clear that 
further discussion was necessary to clarify the situation before any specific 
request could be formulated on the subject by Committee 5. He proposed that such 
discussion take place informally outside the Committee.

It was so agreed.

The meeeting rose at 1530 hours

The Secretary: 
M. GIROUX

The Chairman:
M. FERNANDEZ-QUIROZ
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Paragraph 2.3

In the Spanish version only, replace"noctuma y diurna" by 

"diuma y nocturna" and delete the words "capacidad de" in the seventh 

and eleventh lines respectively.

In all versions, replace "signals** in the eleventh line by 

''interference1*.
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1. Approval of the minutes of the first Plenary Meeting (Document 31)

The minutes of the first Plenary Meeting were approved.

2. Reports by Chairmen of Committees

2.1 Report by the Chairman of Committee 2 (Credentials) (Document 55)

The Plenary Meeting took note of Document 55.

2.2 Oral report by the Chairman of Committee 3 (Budget Control)

The Chairman of Committee 3 said that the Committee had not met since 
the previous Plenary Meeting; its second meeting was planned for the following 
morning.

2.3 Oral report by the Chairman of Committee 4 (Technical Criteria)

The Chairman of Committee 4 said that Working Group 4-A had completed 
its work relating to parameters for ground-wave and sky-wave propagation.
Working Group 4-B had made progress in establishing values for Enom and the two 
noise areas to be established for that purpose, pursuant to the Final Acts of 
the RARC, Rio de Janeiro, 1981. For Noise Zone 1, values of 0.5 mV/m and
3.3 mV/m had been established for daytime and night-time respectively; for 
Noise Zone 2, the respective values established were 1.25 mV/m and 6 mV/m. The 
Delegation of Cuba had recorded a reservation in respect of the daytime value 
relating to Noise Zone 1. It had also been determined that, for the purpose of 
interference calculations, the value of each signal capacity would be taken 
instead of applying the RSS for multiple signals. Several parameters, such as 
that relating to station power, had still to be determined, and some new 
definitions would have to be formulated in the light of the Plan adopted. A 
Working Group 4-C had been established to deal with matters relating to sharing 
criteria in the 1 625 - 1 705 kHz band; it had already concluded its task and 
was to submit its report to the next meeting of Committee 4, which hoped to 
complete its work by the deadline of 25 April.

2.4 Oral report by the Chairman of Committee 5 (Planning Criteria)

The Chairman of Commitee 5 said that Working Group 5-A had held four 
meetings so far and had begun work on the establishment of technical bases and 
procedures; it would be meeting again that evening. Working Group 5-B had so far 
held two meetings. Some problems had arisen at the outset, including uncertainty 
about the reaction of the IFRB and the interpretation reflected in the latter's 
document. Nevertheless, work was proceeding on the basis of a document submitted 
by the United States. In view of certain doubts about the preamble to that 
document, a further document was to be prepared for submission to the 
Secretary-General for his views. An ad hoc Group formed by Committee 5 had made 
a number of Recommendations contained in Document DT/11. Paragraph 1 of that 
document would be studied by Working Group 5-A; paragraph 2 would be submitted 
to WG/PLEN, and the last two paragraphs would be sent to a Drafting Group of 
Committee 5.

2.5 Oral report by the Chairman of the Working Group of the Plenary

The Chairman of the Working Group of the Plenary said that the 
timetables of other meetings had hitherto prevented the Working Group from 
meeting; however, it would hold its first meeting the following day at 1400 
hours.



- 3 -
BC-R2(1)/66-E

3. First series of texts submitted by the Editorial Committee to the
Plenary Meeting for first reading (Series B.l) (Document 56)

3.1 The Chairman of the Editorial Committee drew attention to a number of
editorial corrections in the first series of texts submitted for first reading 
relating to Chapter 2.

Section 2.1: Ground-wave propagation

Approved, with the following amendments:

2.1.1: first paragraph, replace "should" by "shall", and, in the last 
line, "revisions" by "modifications".

. 2.1.1 b): reworded as follows:
"No allotment or assignment in the Plan ...". and delete 
square brackets.

2.1.3.1: in the second paragraph of the English text, correct the
symbol "1 V/m" to read "1 yV/m"; in the third paragraph, add 
square root before symbol P at the end of the first equation.

2.1.3.2.b): third line of French text, "session" should read 
"section".

Figures 2.1 and 2.2

Approved, subject to minor editorial amendments to the English texts 
and correction of "1 565 kHz" to "1 655 kHz" in the Spanish text.

3.2 The delegate of the United States of America, in response to
observations by the delegate of Brazil and the Chairman of the Editorial 
Committee, said that his Administration was forwarding to the Conference, for 
use during the current Session, the requisite documents to provide clearer 
presentation of the data in Figures 2.1 and 2.2, which would doubtless be used 
by administrations for calculations prior to the Second Session.

.The first series of texts (B.l) submitted by the Editorial Committee 
was approved, as amended, on first reading.

4. Second series of texts submitted by the Editorial Committee for first
reading (Series B.2) (Document 61)

4.1 The Chairman of the Editorial Committee introduced the second series of
texts, containing parts of Chapters 1, 3 and 4 and Annexes 1 and 2.



- 4 -
BC-R2(l)/66-E

1.1.1: retained without change, following a discussion on the 
suggestion to include a particular value for necessary 
bandwith;

1.1.5: deletion of the entire last sentence;

1.1.8: the symbol "f" should read "Af";

1.1.11: deletion of the entire paragraph;

1.1.12: the Chairman of the Editorial Committee said that the title 
"Station power" should be changed to "Transmitter power".

4.2 A representative of the IFRB suggested that the definition should read 
"Unmodulated carrier power supplied to the antenna transmission line"; the 
delegates of the United States and the United Kingdom disagreed with that 
proposal and the latter considered that the original term "Station power" should 
be retained. That view was endorsed by the Chairman of Committee 4.

4.3 The representative of the IFRB said that the text of 1.1.12 as it stood
did not conform to Nos. 58 and 153 of the Radio Regulations.

4.4 The Chairman of Committee 4 said it was the definition of station power 
that his Committee had considered and the purpose was to apply definitions and 
symbols additional to those in the Radio Regulations.

4.5 The delegate of Canada added that generally speaking the definitions
should be those used in the Rio de Janeiro Plan.

It was finally agreed to retain 1.1.12, heading "Station power", and 
the text as it stood.

Chapter 3

4.6 The Chairman of Committee 4 reiterated Committee 4's proposal that
paragraph 3.8.3 should be deleted and it was agreed that that Committee should 
be asked to reconsider the matter in the light of observations made; in the 
meantime the paragraph was to be retained in square brackets.

Chapter 4

Approved.

Annex 1

Approved, subject to deletion of the square brackets throughout the 
Annex and use of the French term "en section fractionnee" wherever the English 
version used "sectionalized".

Annex 2

Approved, subject to those same modifications and the amendments
below:

in the final sentence of the introductory paragraph, the text 
after the words "variables A, B, C and D" were to be replaced by 
"which are defined after each equation";

Chapter 1



- 5 -
BC-R2(l)/66-E

the text after the words "Top-loaded antenna" to be replaced by 
"Antenna type 1" in the heading of paragraph 1;

in the heading of paragraph 2, the text in parentheses to be 
replaced by "Antenna type 2" and the term ["-sin 0 "] at the end 
of the first line of the equation to be deleted.

The second series of texts (Series B.2) submitted for first reading was 
thus approved, as amended.

The meeting rose at 1730 hours.

The Secretary-General: 
R.E. BUTLER

The Chairman:
F. Savio C. PINHEIRO
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j
FINAL REPORT OF WORKING GROUP 4-C 

TO COMMITTEE 4

1. Working Group 4-C has considered the proposals in Documents 3, 7, 29
and 34 relating to the technical criteria for interservice sharing (item 2.2 of 
the agenda). As a result of the discussions on these documents:

DRAFT CHAPTER ON TECHNICAL CRITERIA FOR INTERSERVICE SHARING

is proposed in Annex 1.

2. It is the opinion of Working Group 4-C that the administrations of 
Region 2 should be invited to carry out studies and make measurements, within 
the limits of their possibilities, to define, on the basis of the principle of 
an equivalent service quality between the broadcasting and the other services 
sharing the same band, the steady state protection ratio values as requested. 
These studies should be carried out within the normal framework of the CCIR 
Study Group activity. The concerned administrations are therefore invited to 
submit their findings to the relevant CCIR Study Group at its interim meeting.
In this connection, a draft Recommendation [C0M4/2] is proposed in Annex 2.

3. In addition, Working Group 4-C touched on the question of interregional 
sharing, being aware that it is opportune to give some guidelines concerning 
this issue. An appropriate draft Recommendation [COM4/3] is proposed in
Annex 3.

4. Some parts of the text in Annexes 1 and 3 are within square brackets 
pending decisions from Committee 5.

J.M. BOILARD 
Chairman of Working Group 4-C

Annexes: 3

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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ANNEX 1 

Draft

CHAPTER 6 - TECHNICAL CRITERIA FOR INTERSERVICE SHARING

In accordance with Article 8, of the Radio Regulations, the fixed and 
mobile services become permitted services at a time to be established by the 
Conference. The intention was to facilitate the preparation of the broadcasting 
Plan without restrictions from other services. Thus in drawing up the Plan, 
broadcasting will have prior choice of frequency and does not have to protect 
the other services. The sharing criteria developed in this section are designed 
to apply to the permitted services in order to protect broadcasting services in 
the Plan and give protection to these permitted services. According to the 
specific cases the protection ratio value is given for co-channel interference 
(CO) or for off-channel interference (OC). ____

[6.1] Protection of the broadcasting service

The broadcasting service in Region 2 may be subject to potential 
interservice interference from services sharing the sub-band 1 625 - 1 705 kHz 
such as the fixed, mobile and radiolocation services.

Protection in accordance with the criteria in [§ 6.1.1] is to be given 
within the national boundary and/or sub-national zone for priority channels and 
within the service contours for non-priority channels.

A value of 26 dB has been indicated in [3.8.X] for co-channel 
protection ratio between broadcasting emissions, hence allowing a given quality 
of service, and the same quality criteria has been applied to derive the figures 
given in the case where interfering services other than broadcasting are 
considered.

[6.1.1] Protection ratio criteria

As noted in the CCIR Report to the Conference, "Compatibility problems 
and sharing criteria between the broadcasting service and the other services are 
not fully investigated . . .". Additional limited information has been developed 
since that document was prepared. However, it is recognized that further 
information is necessary before administrations are in a position to agree on 
the values to be used in establishing protection criteria for use in sharing of 
the extended band. As a result, administrations are encouraged to make further 
studies of this subject during the intersessional period. In addition, it would 
be desirable for the CCIR to assist in the final preparation of a responsive 
document to be submitted to the Second Session. (See Recommendation C0M4/2.)

The latest available information from the CCIR is presented in 
Table 6.1.

New results of measurements, performed in one administration from 
Region 2, indicate that, at least for J3E and FIB interference cases, new radio­
frequency protection ratio values can be proposed, namely: 28 dB for J3E off- 
channel interference case (about 1.4 kHz assigned frequency spacing and zero 
frequency carrier spacing) and 45 dB for FIB off-channel (1 kHz) interference 
case. The radio-frequency protection curves (median values) appearing in 
Figures [6.1] and [6.2] can be used to determine protection for various carrier 
spacings.
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6.2 Protection of the permitted services

The protection ratio values to protect the permitted services when 
implementing the Plan are also given in Table [6.1].

In the wanted fixed service case, values are indicated for just 
usable (JU), marginally commercial (MC) and good commercial (GC) quality and in 
the telegraph communication case they should be specified for a character error 
ratio, Pg of 10“2, 10"^ and 10"^, but since the protection ratios do not 
significantly vary for Pg values up to 10"^, a single figure is suggested by the 
CCIR.



TABLE 6.1

Steady-state protection ratios (dB)*

Înterfering signal

Wanted signal

A3E (BC)

CO OC

A3E (fixed)

CO OC

A2A/A2B

CO OC

FIB

CO OC

J2B

CO OC

J3E

CO OC

H2A/H2B

CO OC

Class of 
emission
Interfering
condition̂ -}

A3E (BC) 26 26 31 47 45 43 38 37

A3E (fixed).2) JU
MC
GC

A2A/A2B PE<10r6

FIB pe<io- 6

J2B pe<io- 6

J3E
JU
MC
GC

H2A/H2B PE<10-6

Class of 
emission

Service
grade

-7
5
26

-3

-19
-7
14

-1

* Ratio of wanted-to-interfering signals whose powers are expressed in 
terms of p.e.p. (PX) (see Recommendation 240-3 (MOD I)).

1) CO (co-channel Interference) and OC (off-channel Interference) are the 
cases when the frequency separation between the assigned frequency of the 
wanted signal and that of the Interfering signal Is approximately zero 
and about 1.4 kHz respectively.

2) Administrations are urged to discontinue, in the fixed service, the 
use of double-sideband radiotelephone (class A3E) transmissions 
(see RR 2700).

w
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W anted”  ..............A3E ( Broadcasting )

Unwanted..................... J 3 E (R*diot«?l*pbony )

LPF2)a t  R x ..................... 1 0 kHz
Grade of im pairm ent  4 ( as per cciRRec. 562-1 )

Carr ier  Frequency Separation
(unwanted relative to wanted)

Figure 6.1- Median value of the radio frequency wanted ( A3E ) 
to unwanted ( J3E ) signal rat io  as a function of the 
carr ie r  frequency separation.

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the peak envelope power of the unwanted 
signal.

Note 2 - LPF means low pass filter.
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W anted^ ....... ......A3E ( Broadcasting )

Unwanted..................... FI B ( Narrow-band direct
printing telegraphy or 

2 \  selective digital calling )

LPF at R x ..................... 10 kHz
G r a d e  o f  i m p a i r m e n t  4  ( as per c c i r  Rec. 562-1 )

Carrier Frequency Separation
(unwanted r e l a t i v e  to wanted)

Figure 6.2 Median value of the radio frequency wanted ( A3E ) 
to unwanted ( F I B  ) signal ratio  as a function of the 
carr ier  frequency separation.

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the mean power of the unwanted signal.
Note 2 - LPF means low-pass filter.
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6.3 Principles used for the application of interregional sharing criteria
(see Recommendation COM4/3)

6.3.1 Application of RR 346

In the application of the interregional sharing criteria, the basic 
principle is the equality of rights between the regions as contained in RR 346.

6.3.2 Application of the IFRB technical standards

The relevant IFRB technical standards govern the matter concerning the 
interregional sharing.



-  8  -

BC-R2(l)/67-E

ANNEX 2 

Draft

RECOMMENDATION COM4/2

Continuation of studies concerning sharing criteria for 
services using the band 1 625 - 1 705 kHz in Region 2

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering

a) that the World Administrative Radio Conference (Geneva, 1979), in its 
Recommendation No. 504, invited the CCIR to perform the necessary technical 
studies related to convening a conference for Region 2;

b) that the Administrative Council, in its Resolution No. 913 establishing 
the agenda for this Conference, invited the CCIR to prepare a report on the 
necessary technical bases;

c) that the CCIR, in response to those requests, has drawn up a report on 
the technical bases, which includes a chapter on compatibility with other 
services, while recognizing that the problem of criteria for sharing between the 
broadcasting service and the other services has not yet been fully 
investigated;

d) that more varied and more detailed data are required for a better
understanding of the subject and for confirmation of the values provisionally 
proposed in Chapter 6 of this report;

recommends that administrations cooperate urgently and to the fullest 
extent possible with the CCIR, by sending the latter contributions on the above- 
mentioned subject, taking account of the CCIR working schedule;

requests the CCIR

1. to continue its studies on sharing criteria for services using the band
1 625 - 1 705 kHz in Region 2;

2. to prepare a new report for the Second Session of the Conference on the
basis of those studies;

and invites the Second Session of the Conference to reconsider the 
relevant parts of Chapter 6 of the Report of the First Session in the light of 
data developed by the administrations and the CCIR's new report and, if 
necessary, to modify the values proposed in that chapter.
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ANNEX 3 

Draft

RECOMMENDATION No. [COM4/3]

Technical criteria for interregional sharing

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering

a) that under the terms of the agenda contained in Resolution No. 913 of
the Administrative Council, this Conference proposed provisional technical 
criteria for inter-service sharing between the broadcasting service and other 
services in Region 2, in the band 1 625 - 1 705 kHz;

b) that, in accordance with numbers 1001 and 1454 of the Radio
Regulations, the IFRB develops Technical Standards and Rules of Procedure for 
internal use by the Board in the exercise of its functions, based inter alia
upon the relevant provisions of the Radio Regulations and the Appendices
thereto, the decisions of administrative radio conferences, as appropriate, and 
the Recommendations of the CCIR;

considering further

that compatibility problems and sharing criteria between the 
broadcasting service and other services are not fully investigated, although a
comprehensive study is being carried out in the CCIR;

noting

a) that, in conformity with the provisions of number 56 of the Convention, 
the decisions of a regional administrative conference must in all circumstances 
be in conformity with the provisions of the Radio Regulations and that such a 
conference may give instructions to the IFRB, provided that such instructions do 
not conflict with the interests of the two other Regions;

b) that the Regional Administrative Radio Conference for the Maritime 
Mobile Service and Aeronautical Radionavigation Service in certain parts of the 
MF band in Region 1 (RARC MM-R1, Geneva, 1985) adopted technical criteria for 
the protection of the maritime mobile service in the bands 1 606.5-1 625 kHz 
and 1 635 - 1 800 kHz;

recommends

that the IFRB should take account of the guidelines set out in the 
Annex to this Recommendation when adopting its technical standards for the 
purpose of calculations of interregional interference.



-  1 0  -
BC-R2(l)/67-E

Annex
(to Recommendation No. [COM4/3])

Calculation of field strengths in the case of 
interregional interference

1) In calculating interregional interference, the field strengths shall be
determined by taking the arithmetic mean of the signal strengths, expressed in 
dB(uV/m) for a specified e.m.r.p., calculated both by the method described in 
Annex 1 to CCIR Recommendation 435-3 and by the method proposed by Region 2. 
Signal strengths calculated by the Region 2 method should be increased by 2.5 dB 
to allow for the different reference hours of the two methods. The value 
determined in accordance with the above shall be applied when it is midnight at 
the mid-point of the interregional path, provided that the entire path is in 
darkness. Signal strengths at other times are unlikely to exceed this value.

2) Protection in accordance with the criteria defined in Chapter 6 should
be given within [the national boundary and/or sub-national zone for priority 
channels and within the service contours for non-priority channels.]
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/ CHAPTER 2 - PROPAGATION 7

2.2 Skywave propagation

The calculation of skywave field strength shall be conducted in accordance with the provisions which 
follow. (No account is taken in the Agreement of sea gain or of excess polarization coupling loss.)

2 . 2 . 1  List o f symbols

2 . 2 . 2  General procedure

Radiation in the horizontal plane of an omnidirectional antenna fed with 1 kW (characteristic field 
strength, Ec) is known either from design data or, if  the actual design data are not available, from Fig. 1.

Elevation angle 0 is given by

Alternatively, Table 1 or Fig. 2 may be used.

It is assumed that the Earth is a smooth sphere with an effective radius of 6,367.6 km and that reflections 
occur from an ionospheric height of 96.5 km.

The radiation / (0 )  expressed as a fraction of the value at 0 =  0 at a pertinent elevation angle 0 can be 
determined from Fig. 3 or Table II.

The product £ f/(0 )y P  is thus determined for an omnidirectional antenna. For a directional antenna, 
£ r / (9 V £  can be determined from the antenna radiation pattern. £ f/ ( 0 ) / £  is the field strength at 1 km at the 
appropriate elevation angle and azimuth.

d : short great-circle path distance (km)

Ec: characteristic field strength, mV/m at 1 km for 1 kW

/(9 )  : radiation as a fraction of the value 0 =  0 (when 0 =  0, / (8 )  =  1)

/ :  frequency (kHz)

F : unadjusted annual median skywave field strength, in dB(pV/m)

Fc: field strength read from Fig. 4 or Table I I I  for a characteristic field strength of 100 m V/m

F (5 0 ): skywave field strength, 50% of the time, in dB(pV/m)

P : station power (kW)

0 : elevation angle from the horizontal (degrees)

degrees (1)
0° <  0 <  90°

i

For reasons o f economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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The unadjusted skywave field strength F  is given by:

F  =  F c +  20 l o g d B ( | i V / m )
100 (2)

where Fc is the direct reading from the field strength curve in Fig. 4 or Table I I I .

Note: Values of Fc in Fig. 4 and Table I I I  are normalized to 100 mV/m at 1 km corresponding to an effective monopole 
radiated power (e.m.r.p.) or -  9.5 dB(kW).

For distances greater than 4250 km, it should be noted that Fc can be expressed by:

231Fc = 3 +  d/1000
35.5 dB(pV/m) (3)

2 . 2 . 3  Skywave fie ld  strength, 50°/o o f the time 

This is given by:

F(50) -  F  dB(pV/m ) (4)

2 . 2 . 4  Nocturnal variation o f skywave field strength

Hourly median skywave field strengths vary during the night and at sunrise and sunset. Figure 5 shows the 
average variation referred to the value at 2 hours after sunset at the path midpoint. This variation applies to field 
strengths occurring for 50% o f  the nights.

2 . 2 . 5  Sunrise and sunset time

To facilitate the determination of the local time of sunrise and sunset, Fig. 6 gives the times for various 
geographical latitudes and for each month of the year. The time is the local meridian time at the point concerned 
and should be converted to the appropriate standard time.

f
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0  0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  0 . 6  0 . 7

Antenna height in A.

A: Radius of ground system
Full lines: Real antenna correctly  designed
Dashed line: Ideal antenna on a perfectly  conducting ground

FIGURE 1 -  Characteristic fie ld strengths fo r simple vertical antennas, 
using 120-radial ground systems
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F IG U R E  lo  -  Effective monopole radiated power (e.m.r.p.) and field strength at a distance of J km as a function of elevation angle, 
for different heights of vertical antennas assuming a transmitter power of I kit'
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TABLE I -  Elevation angle vs distance

Distance
(km)

Elevation angle 
(degrees)

50 75.3
100 62.2
150 51.6
200 43.3
250 36 9
300 31.9
350 27.9
4(30 24.7
450 22.0
500 19.8
550 18.0
600 16.3
650 14.9
700 13.7
750 12.6
800 11.7
850 10.8
900 10.0
950 9.3

1000 8.6
1050 8.0
1100 7.4
1150 6.9
1200 • 6.4
1250 5.9

. 1300 5.4
1350 5.0
1400 4.6
1450 4.3
1500 3.9
1550 3.5
1600 3.2
1650 2.9
1700 2.6
1750 2.3
1800 2.0
1850 1.7
1900 1.5
1950 1.2
2000 1.0
2050 0.7
2100 0.5
2150 0.2
2200 0.0
2250 0.0
2300 0.0
2350 0.0
2400 0.0



FIGURE 2 - Elevation angle w.s rfioanc
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FIGURE 3 -  Vertical plane radiation o f  simple vertical antennas as a  function o f  
electrical t o w e r  height f o r  various values o f  elevation angle (6)
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TABLE 11 -  /(B ) values fo r  simple vertical arnennas

Elevation angle 
(degi eea)

/(6 )

0.1U 0.13 -J 0.15/1 0.17/1. 0 .19;. 0 -1 .'

0 1.000 1.000 1.000 1.000 1.000 ' ' 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000 ■
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0.984 0.983 0.983 0.982 0 981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.969 0.968 0.967
14 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.96! 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.93'
19 0 941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803' 0.795 0.789 i
36 0.798 0.793 0.788 0.78! 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.748 0.742 0.735 0.725 • 0.71-7 ;
42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.596 0.585
52 0.600 0.594 0.587 0.578 0.568 0.557
54 0.572 0.566 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.50! 0.493 0.483 0.472 .
60 0.485 0.479 0.472 0.463 0.454 0.443
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TABLE II (continued)

Elevation angle 
(degrees)

/ (d )

0.23 A 0.25 A 0.27 A 0.29 A 0.311.1 0.35 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.C00 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.996 0.996 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0.969
11 0.975 0.973 0.972 0.970 0.1)68 0.963
12 0.970 0.968 0.966 0.964 0.962 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
13 0.953 0.951 0.948 0.945 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.394
20 0.919 0.914 0 909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.852 0.843 0.833 0.811
28 0.846 0.833 0.830 0.820 0.309 0.795
30 0.825 0.816 0.807 0.797 0.784 0.758
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.515 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 0.423 0.381
58 0.460 ' 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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TABLE II (end)

Elevation angle 
(degrees)

/(0 )

0.402 0.45 2 0.502 0.528 2 0.55 2 0.625 2

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.995
3 0.997 0.996 0.995 0.994 0.993 0.989.
4 0.994 0.992 0.990 0.989 0.988 0.981
5 0.991 0.988 0.985 0.983 0.981 0.970
6 0.986 0.983 0.979 0.975 0.972 0.957
7 0.982 0.977 0.9"' 1 0.967 0.962 0.941
8 0.976 0.970 0.962 0.957 0.951 0.924
9 0.970 0.963 0.953 0.945 0.938 0.904

10 0.963 0.954 0.942 0.933 0.924 0.882
11 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.938 0.923 0.903 0.889 0.875 0.807
14 0.929 0.912 0.889 0.872 0.857 0.773
15 0.918 0.899 0.873 0.855 0.837 0.748 '
16 0.908 0.886 0.857 0.836 0.815 0.717 .
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0.804 0.776 0.749 0.617
20 0.660 0.828 0.785 0.755 0.726 0.582
22 0.833 0.796 0.746 0.710 0.677 0.510
24 0.805 0.763 0.705 0.665 0.625 0.436
26 0.776 0.728 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.368 0.085
36 0.617 0.545 0.450 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.275 -0.031
40 0.552 0.473 0.370' 0.298. 0.231 -  0.083
42 0.519 0.438 0.332 0.258 0.190 -0.129
44 0.488 0.405 0.296 0.221 0.152 -0.170
46 0.457 0.372 0.262 0.187 0.117 -  0.205
48 0.427 0.341 0.230 0.155 0.085 -0.235
50 0.397 0.311 0.201 0.126 0.056 -0.259
52 0.369 0.283 0.174 0.099 0.031 -0.278
54 0.341 0.257 0.149 0.(176 0.099 -0.291
56 0.315 0.232 0.126 0.055 -0.010 -0.300
58 0.289 0.20S 0.105 0.037 -  0.026 -0.304
60 0.265 0.186 0.087 0.021 -  0.039 -0.304
62 0.003 -0.049 -  0.300
64 — 0.003 -  0.056 -0.292 ■
66 -  0.011 -0.062 -0.281
68 -0.017 -0.064 -0.267
70 -0.022 -0.065 -0.250
72 -  0.025 -  0.064 -0.231
74 -0.026 -0.061 -0.210
76 -0.026 -0.056 -0.138
78 -0.024 -0.051 - 0.163
80 -0.022 -0.044 -0.138

Note -  When the negative sign ( - )  appears in the Table, it signifies only the existence of a secondary lobe having the opposite phase 
from the main lobe in the vertical radiation pattern. In order to perform the calculation, ignore the negative ( - )  and use onlv the absolute 
value /(0 ) from the Table.
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D istance (km) -  Scale A 

1 0 0 0  ' 2 0 0 0  3 0 0 0

Distance (km) -  Scale 3

FIGURE 4 -  Skywave field strength vs distance fo r  a characteristic 
field strength o f 1(h) m V'm
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TABLE 111 -  Skywave fie ld  strength vs distance (100 to 10000 km)
fu r  a characteristic fie ld strength o f  100 rn V'/tn

d

(km)
Fc (d B ( / /V /m ) )  

50%
f c ( /A '/m )  

50%

100 45.06 179.1)
150 41.38 117.18
200 39.28 92.06
250 37.79 - 77.54
300 36.75 68.82
350 35.86 , 62.06
400 35.13 57.08
450 34.46 . 52.86
500 33.92 49.65
550 33.40 46.78
600 32.94 44.36
650 32.45 . 41.95

. 700 31.94 39.54
750 31.32 36.81
800 30.73 34.40
850 30.18 32.30
900 29.51 29.89
950 28/83 27.63

1000 28.14 25.54
1050 27.44 23.56
1100 26.79 21.84
1150 25.98 19.91
1200 25.25 18.30
1250 24.50 16.78
1300 23.71 15.32
1350 22.90 13.97
1400 22.08 12.71
1450 21.25 . 11.55
1500 20.42 10.50
1550 19.59 - 9.53
1600 18.66 8.57
1650 17.75 7.72
1700 16.87 6.98
1750 16.04 6.34
1800 15.28 5.80
1850 14.52 5.32
1900 13.78 4.89
1950 13.05 4.49
2000 12.34 4.14
2100 11.15 3.61
2200 1005 3.18
2300 . 8,92 2.79
2400 8.13 2.55
2500 7.09 2.26
2600 6.16 2.03
2700 5.32 1.85
2800 4.58 1.69
2900 3.81 1.55
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TABLE III (end)

' d 

(km)
Fc (dB (//V/m)) 

50%
Fc (/iV/m) 

50%

3000 3.11 1.43
3100 2.45 1.33
3200 1.78 1.23
3300 1.18 1.15
3400 0.57 1.07
3500 0.02 1.00
3600 -0.53 0.94
3700 -1.08 0.88
3800 -1.59 0.83
3900 -2.08 0.79
4000 -2.52 0.75
4100 -3.01 0.71
4200 -3.46 0.67
4300 -3.90 0.64
4400 -4.33 0.61
4500 -4.74 0.5S
4600 -5.15 0.55
4700 -5.54 0.53
4800 -5.93 0.51
4900 -6.30 0.48
5000 -6.67 0.46
5100 -7.02 0.45
5200 -7.37 - 0.43
5300 -7.71 0.41
5400 -8.04 0.40
5500 -8.37 0.38
5600 -8.68 0.37
5700 -8.99 0.36
5800 -9.29 0.34
5900 -9.59 0.33
6000 -9.88 0.32
6200 -10.43 0.30
6400 -  10.97 0.28
6600 -  11.48 0.27
6800 -  11.97 0.25
7000 -  12.44 0.24

' 7200 -12.90 0.23
. 7400 -13.33 0.22
i 7600 -13.75 0.21

7800 -14.15 0.20
8000 -  14.54 0.19
8200 -  14.92 0.18
8400 -15.28 0.17
8600 -  15.63 0.17
8800 -  15.97 0.16
9000 -16.29 0.15
9200 -16.61 0.15
9400 -16.91 0.14
9600 -17.21 0.14
9800 -  17.50 0.13

10000 -  17.77 0.13
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Tim e a fter sunset T im e before sunrise
(hours) (hours)

F IG U R E  5 -  Field strength variation during the night

02 03 04 OS 06 07 08 09 15 16 17 18 19 20 21 22

Local tim e at reflection point (hours)

F IG U R E  6 -  Times o f sunrise and sunset fo r various months and geographical latitudes

M.L. PIZARRO 
Chairman of Committee 4



RARC TO ESTABLISH A PLAN FOR j?|~E
THE BROADCASTING SERVICE IN THE 1 1 APrii
BAND 16 0 5 -1 7 0 5  kHz IN REGION 2 Original: English/

French
FIRST SESSION GENEVA, APRIL7MAY 1986

INTERNATIONAL TELECOMMUNICATION UNIONBC-R2(1)
COMMITTEE 4

\

0
1 r RECOMMENDATION No. [C0M4/4]

Calculation of the skywave field strength to evaluate 
interregional interference

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2,
(First Session, Geneva, 1986),

noting

a) that the recording and examination process provided in Article 12 of 
the Radio Regulations is the only procedure making it possible to avoid harmful 
interference between stations operating in Region 2, on the one hand, and those 
operating in Regions 1 and 3, on the other hand, and that the IFRB will 
therefore adopt appropriate technical standards;

b) that, under No. 56 of the Convention, the decisions of a regional 
administrative conference must in all circumstances be in conformity with the 
provisions of the Administrative Regulations and that such a conference may give 
instructions to the IFRB provided that they do not conflict with the interests 
of other Regions;

considering that, under Nos. 1001 and 1454 of the Radio Regulations, 
the IFRB develops, for the performance of its functions, Technical Standards and 
Rules of Procedure based in particular on the relevant provisions of the Radio 
Regulations and the Appendices thereto and, as appropriate, on the decisions of 
administrative conferences of the Union and the Recommendations of the CCIR;

recommends that the IFRB should take account of the method of 
calculating the skywave field strength described in the Annex to this 
Recommendation when adopting its Technical Standards relating to the examination 
of frequency assignment notices for broadcasting stations of Region 2 operating 
in the band 1 605 - 1 705 kHz from the standpoint of the probability of harmful 
interference to stations in Regions 1 and 3, and vice versa.

M.L. PIZARRO 
Chairman of Committee 4

Annex: 1

For reasons o f economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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Annex 1
(to Recommendation No. /_ COM4/4_7)

Calculation of skywave field strength for interregional sharing applications.

1. List of symbols (see also Chapter 3)

arjn: geographical latitude of the transmitting terminal (degrees)

a^: geographical latitude of the receiving terminal (degrees)

b-p: geographical longitude of the transmitting terminal (degrees)

b^: geographical longitude of the receiving terminal (degrees)

(j)T: geomagnetic latitude of the transmitting terminal (degrees) 

geomagnetic latitude of the receiving terminal (degrees)

(j): average geomagnetic latitude of a path under study (degrees)

Note - North and east are considered positive, south and west negative.

2. General procedure

The general procedure for calculation of skywave field strength for
interregional sharing applications is similar to that described in Chapter 3 with
the following exception.

The unsdjusted skyvave field strength F le given by:
E f  ( 0 )  >J7 dBCuV/n) ( 1 )

T - f + 20 log --- ------c * ioo
Fc Is given by:
Fc - (95-20 log d)-(27r* 4.95 tan2 j )(d/]000)1/2 dB (uV/a) (2)

Flture 1 and Table I show F^ for selected latitudes. If [̂ j is greater than 
60 degrees, equation (2) is evaluated for |4I " 60 degrees. If d is less than 
200 ka, equation (2) is evaluated for d-200 km. However, the actual great- 
clrcle distance is to be used in determining elevation angle. See section 4 
for calculation of great-circle diatance and conversion from geographic
latitude to geomagnetic latitude.

Note: Values of F are normalized to 100 mV/m at 1 km cor res ponding to
an effective monople radfated power (e.m.r.p.) of -9.54 dB(kV).
3. Skyvave field strength, 50% of the time

This is given by:
F(50) - F dB(uV/m) (3)
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4. Path parameters
Refer to section 1. The great-circle distance d (km) is given by:
d - 111.18 arc cos[sin sin aR 4 cos â . coa aR cos (4)
The geomagnetic latitude of the transmitting terminal, ** given by:

• arc sin [sin sin 76,5* 4 cos a^ cos 78.5* cos (69'^b^)] (5)

4^ can be determined in a similar manner. And,

+ - v 2 . ( V * r> ( 6 >

Alternatively, Figure 2 may be used.
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TABLE I - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m.

Page 1 of 8

FIELD STRENGTH FOR INDICATED MEAN GEQMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

. 15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

0-200 46.17 203.4574 46.01 199.7683 45.43 186.8867 43.96 157.6842 39.53 94.7147
250 43.90 156 . 66 80 43.72 153.4954 43.07 142.4722 41.42 117.8230 36.47 66.6392
300 42.02 126.1266 41.82 123.3314 41.11 113.6631 39.30 92.3093 33.88 49.4450
350 40.40 104.7304 40.19 102.2257 39.43 93.5977 37.47 74.7566 31.62 38.0894
400 38.98 88.9709 38.76 86.6981 37.94 78.8988 35.85 62.0462 29.59 30.1752
450 37.72 76.9207 37.48 74.8381 36.61 67.7174 34.40 52.4825 27.76 24.4320
500 36.58 67.4351 36.33 65.5120 35.41 58.9589 33.08 45.0689 26.08 20.1307
550 35.53 59.793 0 35.27 58.0059 34.31 51.9358 31.86 39.1832 24.52 16.8266
600 34.57 53.5183 34.29 51.8487 33.29 46.1953 30.74 34.4183 23.07 14.2352
650 33.68 48.2840 33.39 46.7172 32.35 41.4276 29.69 30.4974 21.70 12.1669
700 32.84 43.8589 32.54 42.3829 31.46 37.4139 28.70 27.2260 20.42 10.4915
750 32.06 40.0746 31.75 38.6794 30.63 33.9955 27.77 24.4640 19.20 9.1169
800 31.32 36.8059 31.00 35.4833 29.84 31.0547 26.89 22.1079 18.04 7.9764
850 30.62 33.9579 30.29 32.7007 29.10 28.5022 26.06 20.0797 16.93 7.0208
900 29.95 31.4572 29.62 30.2595 28.39 26.2696 25.26 18.3198 15.87 6.2133
950 29.32 29.2464 28.98 28.1030 27.71 24.3030 24.50 16.7818 14.85 5.5255
1000 28.72 27.2798 28.36 26.1861 27.07 22.5601 23.77 15.4291 13.87 4.9356
1050 28.14 25.5207 27.77 24.4729 26.45 21.0066 23.07 14.2325 12.92 4.4265
1100 27.58 23.9394 27.21 22.9339 25.85 19.6150 22.39 13.1684 12.01 3.9845
1150 27.05 22.5115 26.67 21.5451 25.28 18.3625 21.74 12.2177 11.12 3.5988
1200 26.53 21.2165 26.14 20.2866 . 24.73 17.2306 21.11 11.3645 10.27 3.2607
1250 26.04 20.0378 25.64 19.1418 24.19 16.2036 20.50 10.5958 9.43 2.9628
1300 25.56 18.9609 25.15 18.0967 23.68 15.2685 19.91 9.9007 8.63 2.6995
1350 25.09 17.9741 24.68 17.1396 23.18 14.4142 19.34 9.2699 7.84 2.4657

Continued . .
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TABLE I - Skywave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1400 1 24.64 17.0669 1 24.22 16.2603 I 22.69 13.6313 | 18.79 8.6958 I 7.07 2.2574
1450 1 24.21 16.2306 1 23.78 15.4503 | 22.22 12.9119 1 18.25 8.1716 1 6.32 2.0713
1500 1 23,78 15.4577 1 23.35 14.7021 | 21.76 12.2490 I 17.72 7.6916 1 5.60 1.9045
1550 1 23.37 14.7416 1 22.93 14.0094 1 21.32 11.6367 I 17.21 7.2512 1 4.88 1.7544
1600 1 22.97 14.0766 1 22.52 13.3665 1 20.88 11.0698 I 16.71 6.8459 1 4.19 1.6192
1650 1 22.58 13.4577 1 22.12 12.7687 1 20.46 10.5438 I 16.22 6.4722 I 3.50 1.4970
1700 1 22.20 12.8806 1 21.74 12.2115 i 20.05 10.0547 I 15.74 6.1268 1 2.84 1.3862
1750 1 21.83 12.3415 I 21.36 11.6913 I 19.64 9.5991 I 15.28 5.8071 1 2.18 1.2857
1800 1 21.46 11.8369 1 20.99 11.2046 | 19.25 9.1739 1 14.82 5.5104 1 1.54 1.1942
1850 1 21.11 11.3638 1 20.63 10.7 487 I 18.87 8.7763 I 14.38 5.2347 1 0.91 1.1107
1900 1 20.76 10.9196 I 20.27 10.3208 1 18.49 8.4041 | 13.94 4.9780 I 0.29 1.0345
1950 I 20.43 10.5018 1 19.93 9.9186 I 18.12 8.0549 1 13.51 4.7386 1 -0.31 0.9648
2000 1 20.09 10.1084 I 19.59 9.5401 | 17.76 7.7270 | 13.09 4.5151 1 -0.91 0.9008
2050 1 19.77 9.7373 1 19.26 9.1832 | 17.41 7.4185 I 12.68 4.3060 1 -1.49 0.8421
2100 1 19.45 9.3869 1 18.94 8.8465 1 17.06 7.1280 | 12.28 4.1102 I -2.07 0.7880
2150 I 19.14 9.0555 1 18.62 8.5282 I 16.72 6.8540 | 11.88 3.9265 1 -2.64 0.7382
2200 1 18.83 8.7419 1 18.30 8.2271 I 16.38 6.5953 | 11.49 3.7541 I -3.19 0.6923
2250 I 18.53 8.4446 1 18.00 7.9419 1 16.06 6.3508 | 11.11 3.5919 1 -3.74 0.6499
2300 1 18.24 8.1626 I 17.70 7.6714 I 15.73 6.1194 | 10.73 3.43 93 I -4.28 0.6106
2350 1 17.95 7.8947 1 17.40 7.4147 I 15.42 5.9002 | 10.36 3.2955 1 -4.82 0.5743
2400 1 17.66 7.6400 1 17.11 7.1708 I 15.11 5.6923 I 9.99 3.1599 1 -5.34 0.5405
2450 I 17.38 7.3977 1 16.83 6.9388 I 14.80 5.4949 I 9.63 3.0318 I -5.86 0.5092
2500 1 17.11 7.1669 1 16.54 6.7179 1 14.50 5.3075 1 9.28 2.9107 I -6.37 0.4801
2550 1 16.84 6.9468 I 16.27 6.5075 I 14.20 5.1292 | 8.93 2.7962 I -6.88 0.4530

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued



TABLE I - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 3 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m*

30 degrees 
dB(uV/m) uV/m

2600 1 16.57 6.7369 1 16.00 6.3068 1 13.91 4.9594 | 8.59 2.6877 1 -7.38 0.4278
2650 1 16.31 6.5364 1 15.73 6.1152 1 13.62 4.7978 1 8.25 2.5849 1 -7.87 0.4042
27 00 1 16.05 6.3448 1 15.46 5.9323 1 13.34 4.6436 1 7.91 2.4873 1 -8.35 0.3823
2750 1 15.79 6.1616 1 15.20 5.7574 1 13.06 4.4966 1 7.59 2.3948 1 -8.83 0.3617
2800 1 15.54 5.9862 1 14.95 5.5901 1 12.78 4.3562 1 7.26 2.3068 1 -9.31 0.3425
2850 1 15.30 5.8183 1 14.70 5.4299 1 12.51 4.2220 1 6.94 2.2231 1 -9.77 0.3246
2900 1 15.05 5.6573 1 14.45 5.2765 1 12.24 4.0937 I 6.62 2.1435 1 -10.24 0.3077
2950 1 14.81 5.5029 1 14.20 5.1295 1 11.98 3.9709 1 6.31 2.0677 1 -10.69 0.2919
3000 1 14.57 5.3547 1 13.96 4.9884 1 11.72 3.8534 1 6.00 1.9955 1 -11.15 0.2771
3050 1 14.34. 5.2125 1 13.72 4.8530 1 11.46 3.7408 I 5.70 1.9267 1 -11.59 0.2632
3100 1 14.11 5.0758 1 13.48 4.7230 1 11.20 3.6328 1 5.39 1.8610 1 -12.04 0.2501
3150 1 13.88 4.9444 1 13.25 4.5981 1 10.95 3.52 93 1 5.10 1.7982 I -12.47 0.2379
3200 1 13.66 4.8180 1 13.02 4.4779 1 10.71 3.4299 1 4.80 1.7 383 1 -12.91 0.2263
3250 1 13.44 4.6963 1 12.79 4.3624 1 10.46 3.3345 1 4.51 1.6810 1 -13.34 0.2154
3300 1 13.22 4.57 92 1 12.57 4.2512 1 10.22 3.2428 1 4.22 1.6262 1 -13.76 0.2051
3350 1 13.00 4.4663 1 12.35 4.1441 I 9.98 3.1546 1 3.94 1.5738 1 -14.18 0.1954
3400 1 12.78 4.3575 1 12.13 4.0409 1 9.74 3.0698 1 3.66 1.5236 1 -14.60 0.1863
3450 1 12.57 4.2526 1 11.91 3.9414 1 9.51 2 . 9883 1 3.38 1.4755 1 -15.01 0.1776
3500 1 12.36 4.1514 1 11.70 3.8455 1 9.28 2.9097 1 3.10 1.4294 1 -15.42 0.1695
3550 1 12.16 4.0537 1 11.49 3.7529 1 9.05 2.8341 1 2.83 1.3852 1 -15.82 0.1618
3600 1 11.95 3.9593 1 11.28 3.6636 1 8.82 2.7611 I 2.56 1.3428 1 -16.22 0.1545
3650 1 11.75 3 . 86 82 1 11.07 3.5773 1 8.60 2.6909 1 2.29 1.3021 I -16.62 0.1476
3700 1 11.55 3.7801 1 • 10.87 3.4940 1 8.38 2.6231 1 2.03 1.2631 I -17.01 0.1410
3750 1 11.35 3.6949 1 10.66 3.4134 I 8.16 2.5577 1 1.77 1.2255 1 -17.40 0.1348

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . .



TABLE I - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page A of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1
3800 I 11.16 3.6125 1 10.46

i
3.3356 1 7.94 2.4945 I 1.51 1.1894 ! -17.79 0.1289

3850 1 10.96 3.5328 1 10.26 3.2602 1 7.72 2.4335 1 1.25 1.1547 1 -18.18 0.1234
3900 I 10.77 3.4556 1 10.07 3.1873 1 7.51 2.3746 I 0.99 1.1214 I -18.56 0.1181
3950 I 10.58 3.3808 I 9.87 3.1168 I 7.30 2.3177 I 0.74 1.0892 | -18.93 0.1131
4000 1 10.39 3.3084 1 9.68 3.0485 1 7.09 2.2627 I 0.49 1.0583 I -19.31 0.1083
4050 I 10.21 3.23 83 1 9.49 2.9823 1 6.89 2.2094 I 0.24 1.0 2 86 | -19.68 0.1038
4100 I 10.02 3.1702 | 9.30 2.9182 I 6.68 2.1580 | 0.00 0.9999 1 -20.05 0.0995
4150 1 9.84 3.1043 1 9.12 2.8560 1 6.48 2.1081 I -0.24 0.9722 I -20.41 0.0954
4200 I 9.66 3.0403 1 8.93 2.7958 I 6.28 2.0599 I -0.49 0.9456 I -20.78 0.0915
4250 | 9.48 2.9782 I 8.75 2.7373 1 6.08 2.0132 | -0.73 0.9199 I -21.13 0.0878
43 00 I 9.30 2.9179 1 8.56 2.6806 I 5.88 1.9679 1 -0.96 0.8951 1 -21.49 0.0842
4350 I 9.13 2.8594 I 8.38 2.6255 1 5.68 1.9240 I -1.20 0.8711 1 -21.85 0.0808
4400 1 8.95 2.8026 1 8.21 2.5721 1 5.49 1.8815 I -1.43 0.8480 I -22.20 0.0776
4450 I 8.78 2.7474 1 8.03 2.5202 I 5.30 1.8403 I -1.66 0.8257 I -22.55 0.0746
4500 I 8.61 2.6937 1 7.85 2.4698 I 5.11 1.8003 | -1.89 0.8041 I -22.89 0.0717
4550 | 8.44 2.6416 I 7.68 2.4208 | 4.92 1.7615 1 -2.12 0 . 7833 I -23.24 0.0689
46 00 | 8.27 2.5909 1 7.51 2.3732 1 4.73 1.7239 I -2.35 0.7632 | -23.58 0.0662
4650 I 8.10 2.5415 1 7.34 2.3269 1 4.54 1.6873 I -2.57 0.7437 1 -23.92 0.0637
4700 | 7.94 2.4936 I 7.17 2.2819 1 4.36 1.6518 I -2.79 0.7249 1 -24.26 0.0613
4750 I 7.77 2.4469 1 7.00 2.2381 1 4.18 1.6174 I -3.02 0.7066 I -24.59 0.0589
4800 I 7.61 2.4014 1 6.83 2.1955 1 3.99 1.5 839 I -3.24 0.6890 I -24.93 0.0567
4850 I 7.45 2.3572 I 6.67 2.1541 1 3.81 1.5513 | -3.45 0.6719 1 -25.26 0.0546
4900 I 7.29 2.3141 1 6.50 2.1137 1 3.64 1.5197 I -3.67 0.6554 I -25.58 0.0526
4950 I 7.13 2.2721 | 6.34 2.0744 I 3.46 1.4890 I -3.88 0.6394 I -25.91 0.0506

45 degrees 
dB(uV/m) . uV/m

60 degrees 
dB(uV/m) uV/m

Continued



TABLE I - Skywave field strength va distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 5 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

5000 1 6.97 2.2313 1 6.18 2.0362 ! 3.28 1.4591 1 -4.10 0.6239 1 -26.23 0.0488
5050 1 6.81 2.1914 1 6.02 1.9989 1 3.11 1.4300 1 -4.31 0.6089 1 -26.56 0.0470
5100 1 6.66 2.1526 1 5.86 1.9626 I 2.93 1.4017 1 -4.52 0.5943 1 -26.88 0.0453
5150 1 6.51 2.1147 1 5.70 1.9272 1 2.76 1.3741 1 -4.73 0.5802 1 -27.19 0.0437
5200 1 6.35 2.0778 1 5.54 1.8927 1 2.59 1.3473 1 -4.94 0.5665 1 -27.51 0.0421
5250 1 6.20 2.0418 1 5.39 1.8591 1 2.42 1.3212 I -5.14 0.5532 I -27.83 0.0406
53 00 1 6.05 2.0067 1 5.23 1.8263 1 2.25 1.2958 1 -5.35 0.5404 I -28.14 0.0392
5350 1 5.90 1.9724 1 5.08 1.7943 1 2.08 1.2711 1 -5.55 0.5279 1 -28.45 0.0378
5400 1 5.75 1.9389 1 4.93 1.7631 1 1.92 1.2470 1 -5.75 0.5157 1 -28.76 0.0365
5450 1 5.60 1.9063 1 4.77 1.7326 1 1.75 1.2235 1 -5.95 0.5040 1 -29.06 0.0352
5500 I 5.46 1.8744 I 4.62 1.7029 1 1.59 1.2006 1 -6.15 0.4925 1 -29.37 0.0340
5550 1 5.31 1.8433 1 4.47 1.6739 1 1.42 1.1783 1 -6.35 0.4814 1 -29.67 0.0328
5600 1 5.17 1.8129 1 4.33 1.6456 1 1.26 1.1565 1 -6.55 0.4706 1 -29.97 0.0317
5650 1 5.02 1.7 832 1 4.18 1.6180 I 1.10 1.1353 1 -6.74 0.4602 I -30.27 0.0306
5700 1 4.88 1.7542 I 4.03 1.5909 1 0.94 1.1146 I -6.94 0.4500 1 -30.57 0.0296
5750 1 4.74 1.7259 1 3.89 1.5646 1 0.78 1.0944 1 -7.13 0.4401 1 -30.87 0.0286
5800 1 4.60 1.6982 I 3.74 1.5388 1 0.63 1.0747 1 -7.32 0.4304 1 -31.16 0.0277
5850 1 4.46 1.6711 1 3.60 1.5136 1 0.47 1.0555 1 -7.51 0.4211 I -31.46 0.0267
5900 1 4.32 1.6446 1 3.46 1.4890 I 0.31 1.0367 I -7.70 0.4120 I -31.75 0.0259
5950 I 4.18 1.6187 1 3.32 1.4649 1 0.16 1.0184 I -7.89 0.4031 1 -32.04 0.0250
6000 1 4.05 1.5934 1 3.18 1.4414 1 0.00 1.0005 I -8.08 0.3945 1 -32.33 0.0242
6050 I 3.91 1.5686 I 3.04 1.4184 I -0.15 0.9831 1 -8.27 0.3861 I -32.62 0.0234
6100 I 3.78 1.5444 I 2.90 1.3959 1 -0.30 0.9660 1 -8.45 0.3780 I -32.90 . 0.0226
6150 1 3.64 1.5207 1 2.76 1.3739 1 -0.45 0.9494 | -8.63 0.3700 I -33.19 0.0219

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . . .



TABLE I - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 6 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
I DIST-
I TANCE 0 degrees 15 degrees 30 degrees 45 degrees 60 degrees 1
t (km) dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m |
I 6200 3.51 1.4975 2.62 1.3524 -0.60 0.9331 -8.82 0.3623 -33.47 0.0212 I
I 6250 3.37 1.4748 2.49 1.3314 -0.75 0.9172 -9.00 0.3548 -33.75 0.0205 1
I 6300 3.24 1.4525 2.35 1.3108 -0.90 0.9017 -9.18 0.3475 -34.03 0.0199 I
1 6350 3.11 1.4308 2.22 1.2906 -1.05 0.8865 -9.36 0.3403 -34.31 0.0193 I
I 6400 2.98 1.4095 2.08 1.2709 -1.19 0.8717 -9.54 0.3334 -34.59 0.0186 I
I 6450 2.85 1.3886 1.95 1.2515 -1.34 0.8571 -9.72 0.3266 -34.86 0.0181 |
I 6500 2.72 1.3682 1.82 1.2326 -1.48 0.8429 -9.90 0.3200 -35.14 0.0175 |
1 6550 2.59 1.3481 1.69 1.2141 -1.63 0.8291 -10.07 0.3135 -35.41 0.0170 |
1 6600 2.47 1.3285 1.55 1.1960 -1.77 0.8155 -10.25 0.3073 -35.68 0.0164 |
I 6650 2.34 1.3093 1.42 1.1782 -1.91 0.8022 -10.42 0.3012 -35.95 0.0159 I
t 6700 2.21 1.2905 1.29 1.1608 -2.06 0.7892 -10.60 0.2952 -36.22 0.0154 |
1 6750 2.09 1.2720 1.17 1.1437 -2.20 0.7765 -10.77 0.2894 -36.49 0.0150 |
I 6800 1.97 1.2539 1.04 1.1270 -2.34 0.7641 -10.94 0.2837 -36.76 0.0145 |
I 6850 1.84 1.2362 0.91 1.1106 -2.48 0.7519 -11.11 0.2782 -37.02 0.0141 |
I 6900 1.72 1.2188 0.78 1.0946 -2.62 0.7400 -11.28 0.2728 -37.29 0.0137 I
1 6950 1.60 1.2017 0.66 1.0788 -2.75 0.7283 -11.45 0.2675 -37.55 0.0133 |
1 7000 1.47 1.1850 0.53 1.0634 -2.89 0.7169 -11.62 0.2624 -37.82 0.0129 1
1 7050 1.35 1.1686 0.41 1.0483 -3.03 0.7057 -11.79 0.2573 -38.08 0.0125 I
I 7100 1.23 1.1525 0.29 1.0334 -3.16 0.6947 -11.96 0.2524 -38.34 0.0121 |
I 7150 1.11 1.1367 0.16 1.0189 -3.30 0.6840 -12.12 0.2477 -38.60 0.0118 |
I 7200 0.99 1.1212 0.04 1.0046 -3.43 0.6735 -12.29 0.2430 -38.85 0.0114 I
1 7250 0.88 1.1060 -0.08 0.9906 -3.57 0.6632 -12.45 0.2384 -39.11 0.0111 |
1 7300 0.76 1.0911 -0.20 0.9769 -3.70 0.6531 -12.62 0.2340 -39.37 0.0108 |
1 7350 0.64 1.0765 -0.32 0.9634 -3.83 0.6432 -12.78 0.22% -39.62 0.0104 I

Continued . • .
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TABLE I - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 7 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

7400 1 0.52 1.0621 | -0.44 0.9502 1 -3.97 0.6335 1 -12.94 0.2254 I -39.87 0.0101
7450 1 0.41 1.0480 I -0.56 0.9372 1 -4.10 0.6240 I -13.10 0.2212 1 -40.13 0.0099
7500 1 0.29 1.0341 I -0.68 0.9245 1 -4.23 0.6147 1 -13.26 0.2172 1 -40.38 0.00%
7550 1 0.18 1.0205 1 -0.80 0.9120 1 -4.36 0.6055 1 -13.42 0.2132 1 -40.63 0.0093
7600 1 0.06 1.0072 I -0.92 0.8997 1 -4.49 0.5966 I -13.58 0.2 093 1 -40.88 0.0090
7650 I -0.05 0.9941 1 -1.03 0.8877 1 -4.62 0.5878 1 -13.74 0.2055 1 -41.12 0.0088
7700 1 -0.16 0.9812 I -1.15 0.8759 1 -4.74 0.5792 I -13.90 0.2018 I -41.37 0.0085
7750 1 -0.28 019685 1 -1.27 0.8643 1 -4.87 0.5707 1 -14.06 0.1982 1 -41.62 0.0083
7800 1 -0.39 0.9561 I -1.38 0.8529 1 -5.00 0.5625 1 -14.21 0.1947 1 -41.86 0.0081
7850 I -0.50 0.9439 1 -1.50 0.8417 1 -5.12 0.5543 | -14.37 0.1912 1 -42.11 0.0078
7900 I -0.61 0.9319 1 -1.61 0.8307 I -5.25 0.5464 1 -14.53 0.1878 1 -42.35 0.0076
7950 I -0.72 0.9201 | -1.73 0.8198 I -5.38 0.5385 1 -14.68 0.1845 I -42.59 0.0074
80 00 1 -0.83 0.9085 1 -1.84 0.8092 I -5.50 0.5309 1 -14.83 0.1813 1 -42.84 0.0072
80 50 1 -0.94 0.8971 1 -1.95 0.7988 1 -5.62 0.5233 1 -14.99 0.1781 1 -43.08 0.0070
8100 1 -1.05 0.8859 1 -2.06 0.7885 1 -5.75 0.5159 1 -15.14 0.1750 1 -43.32 0.0068
8150 I -1.16 0.8749 1 -2.18 0.7785 1 -5.87 0.5087 I -15.29 0.1720 I -43.55 0.0066
8200 1 -1.27 0.8641 | -2.29 0.7686 1 -5.99 0.5016 I -15.44 0.1690 1 -43.79 0.0065
8250 1 -1.38 0.8535 1 -2.40 0.7588 I -6.12 0.4946 I -15.59 0.1661 1 -44.03 0.0063
83 00 1 -1.48 0.8430 1 -2.51 0.7493 I -6.24 0.4877 1 -15.74 0.1632 1 -44.27 0.0061
8350 1 -1.59 0.8327 1 -2.62 0.7399 1 -6.36 0.4810 1 -15.89 0.1604 1 -44.50 0.0060
8400 1 -1.70 0.8226 1 -2.73 0.7306 1 -6.48 0.4743 I -16.04 0.1577 1 -44.74 0.0058
8450 | -1.80 0.8127 1 -2.83 0.7215 1 -6.60 0.4678 I -16.19 0.1550 1 -44.97 0.0056
8500 I -1.91 0.8029 1 -2.94 0.7126 | -6.72 0.4615 1 -16.34 0.1524 I -45.20 0.0055
8550 I -2.01 0.7933 I -3.05 0.7038 I -6.84 0.4552 | -16.49 0.1499 1 -45.43 0.0053

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued



TABLE I - Skyvave field strength vs distance (200 to 10 000 km)
for a characteristic field strength of 100 mV/m

Page 8 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1
86 00 I -2.12

i
0.7838 I -3.16

i
0.6952 | -6.95 0.4490 | -16.63 0.1474 I -45.66 0.0052

8650 1 -2.22 0.7745 I -3.26 0.6867 I -7.07 0.4430 I -16.78 0.1449 1 -45.89 0.0051
8700 1 -2.32 0.7653 I -3.37 0.6 7 83 1 -7.19 0.4370 I -16.92 0.1425 I -46.12 0.0049
8750 | -2.43 0.7563 | -3.48 0.6701 1 -7.31 0.4312 | -17.07 0.1401 I -46.35 0.0048
8800 I -2.53 0.7474 I -3.58 0.6620 | -7.42 0.4254 | -17.21 0.1378 | -46.58 0.00478850 | -2.63 0.7387 I -3.69 0.6540 I -7.54 0.4198 | -17.36 0.1356 | -46.81 0.0046
8900 I -2.73 0.7301 I -3.79 0.6462 | -7.65 0.4142 | -17.50 0.1334 I -47.03 0.0044
8950 I -2.83 0.7216 I -3.90 0.6385 1 -7.77 0.4088 | -17.64 0.1312 I -47.26 0.0043
9000 I -2.93 0.7133 I -4.00 0.6309 1 -7.88 0.4034 I -17.78 0.1291 I -47.48 0.0042
9050 1 -3.03 0.7051 I -4.10 0.6235 1 -8.00 0.3982 | -17.93 0.1270 I -47.71 0.0041
9100 I -3.13 0.6970 I -4.21 0.6161 I -8.11 0.3930 I -18.07 0.1249 1 -47.93 0.0040
9150 I -3.23 0.6891 I -4.31 0.6089 I -8.23 0.3879 1 -18.21 0.1229 1 -48.15 0.0039
9200 I -3.33 0.6813 I -4.41 0.6018 I -8.34 0.3829 I -18.35 0.1210 I -48.38 0.0038
9250 I -3.43 0.6736 I -4.51 0.5948 | -8.45 0.3780 | -18.49 0.1190 I -48.60 0.0037
93 00 | -3.53 0.6660 I -4.61 0.5879 1 -8.56 0.3731 I -18.63 0.1171 | -48.82 0.0036
93 5 0 I -3.63 0.6585 1 -4.72 0.5811 | -8.67 0.3684 I -18.76 0.1153 | -49.04 0.0035
9400 | -3.73 0.6511 1 -4.82 0.5744 | -8.79 0.3637 1 -18.90 0.1135 I -49.26 0.0034
9450 I -3.82 0.6439 1 -4.92 0.5678 I -8.90 0.3591 I -19.04 0.1117 I -49.47 0.0034
9500 | -3.92 0.6368 I -5.02 0.5613 I -9.01 0.3 546 | -19.18 0.1099 I -49.69 0.0033
9550 1 -4.02 0.6 2 97 I -5.12 0.5549 I -9.12 0.3501 | -19.31 0.1082 | -49.91 0.0032
9600 | -4.11 0.6228 I -5.21 0.5486 I -9.23 0.3457 I -19.45 0.1065 1 -50.12 0.0031
9650 I -4.21 0.6160 1 -5.31 0.5424 I -9.33 0.3414 | -19.59 0.1049 1 -50.34 0.0030
9700 | -4.30 0.6092 | -5.41 0.5363 I -9.44 0.3372 | -19.72 0.1033 I -50.55 0.0030
9750 | -4.40 0.6026 I -5.51 0.5303 I -9.55 0.3330 | -19.86 0.1017 I -50.77 0.0029
9800 I -4.49 0.5961 I -5.61 0.5244 I -9.66 0.3289 i -19.99 0.1001 | -50.98 0.0028
9850 | -4.59 0.5896 | -5.70 0.5186 1 -9.77 0.3248 | -20.12 0.0 986 | -51.19 0.0028
9900 | -4.68 0.5833 | -5.80 0.5128 | -9.87 0.3209 I -20.26 0.0971 I -51.41 0.0027
9950 I -4.78 0.5770 I -5.90 0.5072 | -9.98 0.3169 I -20.39 0.0956 I -51.62 0.0026
10000 I -4.87 0.5709 1 -5.99 0.5016 I -10.09 0.3131 | -20.52 0.0942 | -51.83 0.0026

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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THE BROADCASTING SERVICE IN THE  
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986

Document 70-E
22 April 1986
Original; English

WORKING GROUP 
OF THE PLENARY

NOTE FROM THE CHAIRMAN OF COMMITTEE 5 
TO THE CHAIRMAN OF THE WORKING GROUP OF THE PLENARY

The following text has been adopted by Committee 5 and is^ submitted for your 
consideration.

The draft agenda of the Second Session should contain an item that permits it 
to adopt a procedure to be applied by administrations wishing to implement their 
allotments with respect to non-broadcasting stations of the other contracting members. 
Such procedures will provide for the continued operation of designated non-broadcasting 
stations provided it does not have an adverse effect upon the implementation of the 
Plan.

M.M. FERNANDEZ-QUIROZ 
Chairman of Committee 5
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Document 68

1.1 The Chairman pointed out that the text had been taken verbatim from the
Rio Final Acts in accordance with the Committee’s decision at its fourth 
meeting. That fact accounted for any divergence from Document 46, discussed 
previously.

Section 2.2 - Skywave propagation

It was agreed that the final sentence placed in brackets should be
deleted, since it was valid in the Rio Final Acts but not in the present
document.

Section 2.2.1 - List of symbols

1.2 The delegate of Brazil suggested moving the list from Chapter 2 to the
Chapter on Definitions.

1.3 The Chairman pointed out that section 2.2.1 contained symbols relating 
only to Chapter 2 whereas the Chapter on Definitions contained symbols 
applicable to the document as a whole.

At the suggestion of the delegate of Canada, it was agreed to maintain 
section 2.2.1 in Chapter 2.

Section 2.2.2 - General procedure

1.4 The delegate of Brazil pointed out that in calculation of 
characteristic field strength, the IFRB used a curve which was not reflected in 
Figure 1 and he proposed insertion in the present text of such a curve.

1.5 The Technical Secretary pointed out that Figure 1 was included because
Committee 4 had decided on the previous day to use the whole of the text from
the Rio Final Acts on propagation method.

1.6 The delegate of Brazil said that the last paragraph of the Spanish text
on page 1 should be aligned on the English text to contain the word
"determinado".

Section 2.2.4

1.7 The delegate of Brazil queried the usefulness of the section and 
Figure 4 and suggested that they be deleted.

1.8 The delegate of the United States of America said that the skywave 
curve given in the Rio Final Acts did not take account of the fact that, when 
the great circle distance was sufficiently small, the so-called "slant distance" 
was virtually constant; hence for a path shorter than 200 or 300 km, the skywave 
field strength should be more or less constant. He therefore proposed that the 
Rio method as described in the CCIR report (Document 3), with a value of around 
40 dB for 200 km, be adopted.

1.9 After a discussion in which the delegates of Canada, Brazil, Cuba and 
Mexico participated, it was agreed to adopt that proposal.

1. Skywave propagation (Documents 68, 69)
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It was agreed to retain the distances under 200 km in accordance with 
Document 3 from the CCIR in Table I.

Figure 4

It was agreed that the figure would contain the correction indicated 
previously, showing a constant value for distances between 0 and 200 km, and 
that the part of the curve above 40 dB would be removed.

Table III

It was agreed to delete the values for 100 and 150 km.

Figures 5 and 6

Approved, with the inclusion of the correction factors of field 
strength variation.

Document 68 as a whole was approved, as amended.

Document 69 - Recommendation [C0M4/4]

1.10 The delegate of Brazil proposed the addition of a new text after the 
"considering" paragraph, to consist of two sub-paragraphs "recognizing a)" and 
"recognizing b)" explaining why the method had been adopted.

The substance of that addition was approved and it was decided that the 
Secretary of the Committee would meet with the delegates of Brazil, Canada and 
other interested delegations to draft those two sub-paragraphs.

The text would then be submitted directly to the Editorial Committee in 
order to avoid delay in dealing with the document and delegations would be free 
to make appropriate corrections in the Plenary Meeting.

1.11 The delegate of Brazil proposed an additional sentence at the end of 
the text under "recommends" to read:

"The intensity of the signal thus calculated will be increased by 2.5 dB 
to take into account the different reference hours between Region 2 and 
Regions 1 and 3."

The addition was approved.

Annex 1

1.12 The Chairman pointed out that the text was taken directly from the 
report of Working Group 4-A.

1.13 The delegate of the United Kingdom suggested that in equation (2) " 2tt" 
should be amended to read "6.28"; the same amendment should also be made in 
Figure 1.

It was so agreed.

Document 69 was approved, as amended.
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2. Final report of Working Group 4-C (Document 67)

2.1 The Chairman of Working Group 4-C introduced the report and drew
attention to a number of editorial amendments.

Chapter 6

Introductory paragraph

At the suggestion of the delegate of Paraguay, it was agreed to amend
the word "previstos" in the eighth line of the Spanish text to read
"contenidos" in order to avoid any implication of their being assignments.

Paragraph 6.2

Editorial changes to the French version only to be communicated 
directly to the Editorial Committee.

Table 6.1

The entries under column FIB to be corrected in the French and English
versions.

Figures 6.1 and 6.2

"Filtre passe-bas A la reception" should read "Filtre passe-bas au 
recepteur".

Draft Recommendation C0M4/2

The number of the Recommendation should be enclosed in square
brackets.

Following discussion between the delegates of Guyana, the United 
States and the Secretary, it was agreed that the Secretariat should align the 
wording of "considering a)" to that used in the original document.

It was agreed, on a proposal by the delegate of Canada, to reword 
"requests the CCIR" as follows:

"2. to prepare a new report on this topic ... basis of these studies;

3. these studies should be carried out within the normal framework of the
CCIR study activities."

Draft Recommendation [C0M4/3]

2.2 The representative of the IFRB requested clarification on the 
relationship between Recommendations COM4/3 and C0M4/4, since they contained 
many common elements.

2.3 The Chairman of Working Group 4-C explained that
Recommendation [COM4/3] showed how field intensities should be calculated and 
their protection afforded. Recommendation [C0M4/4] gave a full description of 
the modified FCC method with latitude-dependent parameters. Care should be 
taken to ensure that the two Recommendations did not overlap.
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2.4 The Chairman of Working Group 4-A added that Recommendation C0M4/3
dealt with the philosophy of sharing criteria while Recommendation C0M4/4 dealt 
with specific procedures.

It was agreed to align the Spanish text of the Recommendation to the 
English where necessary.

It was also agreed to add the words "allocated to the 
1 605 - 1 705 band" after "other services" in "considering further" and to 
delete the final sentence of paragraph 1) of the Annex to the Recommendation.

Document 67 was approved, with the above amendments.

The meeting rose at 1110 hours.

The Secretary: 

J.M. FONTEYNE

The Chairman: 

M.L. PIZARRO
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CHAPTER 1 - DEFINITIONS AND SYMBOLS

1.1 Definitions

In addition to the definitions given in the Radio Regulations, the 
following definitions and symbols apply.
1.1.1 Broadcasting channel (AM)

A part of the frequency spectrum, equal to the necessary bandwidth of 
AM sound broadcasting stations, and characterized by the nominal value of the 
carrier frequency located at its centre.
1.1.2 Objectionable interference

Interference caused by a signal exceeding the maximum permissible field 
strength within the [protected contour], in accordance with the values derived 
from [ ] .
1.1.3 Service area

The area delimited by the contour within which the calculated level of 
the groundwave field strength is protected from objectionable interference in 
accordance with the provisions of Chapter 3.
1.1.4 Audio-^frequency (AF) signal-to-interference ratio

The ratio (expressed in decibels) between the values of the voltage of 
the wanted signal and the voltage of the interfering signal, measured under 
specified conditions, at the audio-frequency output of the receiver. These 
specified conditions include various parameters such as the frequency separation 
between the wanted carrier and the interfering carrier, the emission 
characteristics (type and percentage of modulation etc.), levels of input and 
output of the receiver and its characteristics (selectivity, sensitivity to 
intermodulation, etc.).
1.1.5 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to-interference 
ratio corresponding to a subjectively defined reception quality.
1.1.6 Radio-frequency (RF) signal-to-interference ratio

The ratio (expressed in decibels) between the values of the radio­
frequency voltage of the wanted signal and of the interfering signal, measured 
at the input of the receiver under specified conditions. These specified 
conditions include various parameters such as the frequency separation between 
the wanted carrier and the interfering carrier, the emission characteristics 
(type and percentage of modulation etc.), levels of input and output of the 
receiver and its characteristics (selectivity, sensitivity to intermodulation, 
etc.).

* To be re-examined in the light of the work of Committee 5.
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1.1.7 Radio-frequency (RF) protection ratio

The radio-frequency signal-to-interference ratio which, in well-defined 
conditions, makes it possible to obtain the audio-frequency protection ratio at 
the output of a receiver. These specified conditions include various parameters 
such as the frequency separation between the wanted carrier and the interfering 
carrier, the emission characteristics (type and percentage of modulation, etc.), 
levels of input and output of the receiver and its characteristics (selectivity, 
sensitivity to intermodulation, etc.).

1.1.8 Relative radio - frequency protection ratio

This ratio is the difference (expressed in decibels) between the 
protection ratio when the carriers of the wanted and unwanted transmitters have 
a frequency difference of Af (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the same frequency.

1.1.9 Daytime operation

Operation between the times of sunrise and sunset at the transmitter
site.

1.1.10 Night-time operation

Operation between the times of sunset and sunrise at the transmitter
site.

1.1.11 Station power

Unmodulated carrier power supplied to the antenna.

1.1.12 Groundwave

Electromagnetic wave which is propagated along or near the surface of 
the Earth and which has not been reflected by the ionosphere.

1.1.13 Skywave

Electromagnetic wave which has been reflected by the ionosphere.

[1.2 Symbols]
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2.1 Groundwave propagation
2.1.1 Ground conductivity

For groundwave propagation calculations in the band 1 605 - 1 705 kHz,
use shall be made of the Atlas of Ground Conductivity, which contains
information communicated to the IFRB in connection with the first and second 
sessions of the Regional Administrative MF Broadcasting Conference (Region 2), 
(Buenos Aires, 1980 and Rio de Janeiro, 1981), and subsequent modifications.

The following provisions should also be included:
a) When an administration notifies to the IFRB data intended to 

modify the Atlas, the IFRB shall so inform all administrations of 
Region 2. After 90 days from the date on which this information 
is communicated by the IFRB, the IFRB shall modify the Atlas and
communicate the modifications to all administrations.

b) No assignment or allotment in the Plan shall at any time require 
modification as a result of the incorporation of these new data.

c) Any proposal to modify the Plan shall be considered on the basis 
of the values appearing in the Atlas on the date the proposal was 
received by the IFRB.

2.1.2 Field strength curves for groundwave propagation
The curves shown in Figure 2.1 shall be used for determining groundwave 

propagation in the frequency range 1 605 - 1 705 kHz; these curves are computed 
for 1 655 kHz.

The curves are labelled with ground conductivities in 
millisiemens/metre. All curves, except the 5000 mS/m (sea water) curve, are 
derived for a relative dielectric constant of 15. The sea water curve is derived 
for a relative dielectric constant of 80.

CHAPTER 2 - PROPAGATION
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Annex E to the Report by the first session of the Regional 
Administrative MF Broadcasting Conference (Region 2) (Buenos Aires, 1980) 
contains a mathematical discussion relating to the calculation of the groundwave 
curves. The corresponding computer program is available at the IFRB.
2.1.3 Calculation of groundwave field strength

Using the Atlas of Ground Conductivity, the relevant conductivity or 
conductivities for the chosen path are determined. If only one conductivity is 
representative, the method for homogeneous paths is used. If several 
conductivities are involved, the method for non-homogeneous paths is used.
2.1.3.1 Homogeneous paths

The vertical component of the field strength for a homogeneous path is 
represented in Figure 2.1 as a function of distance, for various values of 
ground conductivity.

The distance in kilometres is shown on a logarithmic scale on the 
abscissa. The field strength is shown on a linear scale on the ordinate in 
decibels above 1 yV/m. The graph is standardized for a characteristic field 
strength of 100 mV/m corresponding to an effective monopole radiated power 
(e.m.r.p.) of -9.5 dB relative to 1 kW. The straight line marked "100 mV/m at 
1 km" is the field strength on the assumption that the antenna is erected on a 
surface of perfect conductivity.

For omnidirectional antenna systems having a different characteristic 
field strength, correction must be made according to either of the following 
equations:

E = E» x —— - x 
100

if field strengths are expressed in mV/m, or:
E = E0 + Ec - 100 + 10 log P
if field strengths are expressed in dB (yV/m)
For directional antenna systems, correction must be made according to 

either of the following equations:

E - En x 3 L  
100

if field strengths are expressed in mV/m, or:
E = Eq + Er - 100
if field strengths are expressed in dB (yV/m),

where
E : resulting field strength
Eq : field strength read from Figure 2.1
Er : actual field strength at a particular azimuth at 1 km 

Ec : characteristic field strength 

P : station power in kW.
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Figure 2.2 consists of three pairs of scales to be used with 
Figure 2.1. Each pair contains one scale labelled in decibels and another in 
millivolts per metre. Each pair can be cut out and trimmed as a unit to be used 
as sliding ordinate scales. The scales allow graphical conversion between 
decibels and millivolts per metre, and are used to make graphical determinations 
of field strengths. Other methods of making calculations on Figure 2.1 may be 
used, including the use of dividers to adjust for values of Er that differ from 
100 mV/m at 1 km. However, any method used will follow steps similar to those 
described below.

For both omnidirectional and directional antenna systems the value of 
Er must be found. For omnidirectional systems Er can be determined by using 
either of the following equations:

Er  - Ec J ?
1

if field strengths are expressed in mV/m, or:

Er = Ec + 10 log P
if field strengths are expressed in dB (yV/m)
To determine the field strength at a given distance, the scale is 

placed at that distance with the 100 dB (yV/m) point of the scale resting on the 
appropriate conductivity curve. The value of Er is then found on the scale; the 
point on the underlying graph (which lies underneath the Er point of the scale) 
yields the field strength at the given distance.

To determine the distance at a given field strength, the Er value is 
found on the sliding scale and that point is placed directly at the level of the 
given field strength on the graph. The scale is then moved horizontally until 
the 100 dB (yV/m) point of the scale coincides with the applicable conductivity 
curve. The distance may then be read from the abscissa of the graph.
2.1.3.2 Non-homogeneous paths

In this case, the equivalent distance or Kirke method is to be used. To 
apply this method, Figure 2.1 can also be used.

Consider a path whose sections and S2 have lengths corresponding to 
d^ and d2 - d^, and conductivities and 0 2 respectively, as shown on the 
following figure:
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a) Taking section first, we read the field strength corresponding 
to conductivity a^ at distance d^ on Figure 2.1.

b) As the field strength remains constant at the point of 
discontinuity, the value immediately after the discontinuity must 
be equal to that obtained in a) above. As the conductivity of the 
second section is o2 , the curve corresponding to conductivity a 2 
gives the equivalent distance to that which would be obtained at 
the same field strength arrived at in a). This equivalent 
distance is d. Distance d is larger than d^ when a 2 is larger 
than cj]_. Otherwise d is less than d]_.

c) The field strength at the real distance d2 is determined by
f taking the corresponding curve for conductivity a 2 and reading

off the field strength obtained at the equivalent distance 
d + (d2 - dx) .

d) For successive sections with different conductivities, 
procedures b) and c) are repeated.

The method is applied as followsr

1.
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FIGURE 2.1

Groundwave field strength versus distance 
(for a characteristic field strength of 100 mV/m)

Note by the Editorial Committee - In the final version, Figures 2.1 and 2.2 will be 
improved by using the originals, when received.
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Scales for use with Figure 2.
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CHAPTER 3 - BROADCASTING STANDARDS* AND TRANSMISSION CHARACTERISTICS

3.1 Channel spacing
The Plan shall be based on a channel spacing of 10 kHz and carrier 

frequencies which are integral multiples of 10 kHz, beginning at 1 610 kHz.

3.2 Class of emission
The Plan shall be based on double-sideband amplitude modulation with 

full carrier A3E.

Classes of emission other than A3E could also be used on condition that 
the energy level outside the necessary bandwidth does not exceed that normally 
expected in A3E emission, for instance to accommodate stereophonic systems.
3.3 Bandwidth of emission

The Plan shall be based on a necessary bandwidth of 10 kHz for which 
only 5 kHz audio bandwidth can be obtained. While this might be an appropriate 
value within some administrations, others may wish to employ wider bandwidth 
systems with necessary bandwidths of the order of 20 kHz. However, the 
protection ratios selected allow operation with 20 kHz occupied bandwidth 
without an appreciable increase in interference. Stations operating on 
frequency 1 700 kHz shall take into account No. 343 of the Radio Regulations.
3.4 Frequency tolerance

As indicated in Appendix 7 to the Radio Regulations, the frequency 
tolerance shall be 20 parts in 10^ (0.002%) for powers of 10 kW or less, and 
10 Hz for powers greater than 10 kW.
[3.5 Station power]
[3.6 Nominal usable field strength] '

[3.7 Definition of noise zones]

* Note - The effect of receiver characteristics upon AM broadcasting standards
It is expected that receiver characteristics for this band will be 

similar to those of existing receivers in the 535 - 1 605 kHz band. Therefore, 
they should not affect broadcasting standards.
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3.8.1 Co-channel protection ratio

The co-channel protection ratio shall be 26 dB.

3.8.2 Adjacent channel protection ratio

the protection ratio for the first adjacent channel shall be 
0 dB

the protection ratio for the second adjacent channel shall be 
minus 29.5 dB.

3.8 Protection ratios

n
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CHAPTER 4 - RADIATION CHARACTERISTICS OF TRANSMITTING ANTENNAS

In carrying out the calculations indicated in Chapter 2 the following 
shall be taken into account.
4.1 Omnidirectional antennas

Figure 1 of section 2.2 shows the characteristic field of a simple 
vertical antenna as a function of its height in wavelength and of the radius of 
the ground system.

It is clear that the characteristic field strength increases as the 
loss in the ground system is reduced to zero and as the antenna height is 
increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna heights up to
0.625 wavelengths is obtained at the expense of radiation at high angles as 
shown in Figure la and Table II of section 2.2.
4.2 Considerations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented 
(modified expanded) directional antenna patterns are given in Annex 1.
4.3 Top-loaded or sectionalized antennas
4.3.1 Calculation procedures are given in Annex 2.
4.3.2 Many stations employ top-loaded or sectionalized towers, either because 
of space limitations or to vary the radiation characteristics from those of a 
simple vertical antenna. This is done to achieve desired coverage or to reduce 
interference.

4.3.3 An administration using top-loaded or sectionalized antennas shall 
supply information concerning the tower structure of the antennas. Normally, one 
of the equations in Annex 2 shall be employed to determine the vertical 
radiation characteristics of the antennas. Other equations may also be proposed 
by an administration for determining the vertical radiation characteristics of 
the antennas of that administration, subject to the agreement of the other 
administration(s) concerned.
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ANNEX 1

Calculation of directioaa! aateaaa pattens

Introduction

This annex describes methods to be employed in calculating the field strength 
produced by a directional antenna at a given point.
!. Centra! equations

The theoretical directional antenna radiation pattern is calculated by means of the following equation, 
which sums the Held strength from each element (tower) in the array.

where:

where:

n:
/:
Fr-
6:
/(6):

Kl Z f m s  )hr, <-1 1-- + Si cos 8 cos (9 ,-9)

m cos ((7, sin 0) — cos G, 
(1 —cos GJ cos 0

(1)

(2)

theoretical inverse distance field strength at one kilometre in mV/m for the given azimuth 
and elevation;
multiplying constant in raV/ra which determines the pattern size (see paragraph 2.5 below 
for derivation of KL);

number of elements in the directional array; 
denotes the /th element in the array;

ratio of the theoretical field strength due to the ith clement in the array relative to the 
theoretical field strength due to the reference element;
vertical elevation angle, in degrees, measured from the horizontal plane;

ratio of vertical to horizontal plane field strength radiated by the ith element at elevation 
angle 0 ;

C,: electrical height of the ith element, in degrees;

S, : electrical spacing of the ith element from the reference point in degrees;
9 ,:  orientation o f the /th Clement from the reference element (with respect to True North), in

degrees;

9 : azimuth with respect to True North, in degrees;
9 , :  electrical phase angle of field strength due to the /th element (with respect to the reference

element), in degrees.
Equations ( 1) and (2 ) assume that:

— the current distribution in the elements is sinusoidal,
— there are no losses in the elements or in the ground,
— the antenna elements are base-fed, and
— the distance to the computation point is large in relation to the size of the array.

2. Determination of rahies and constants

2.1 Determination of the multiplying constant K for an array

The multiplying constant K  for the loss-free case may be computed by integrating the power flow over the 
hemisphere, deriving an r.m.s. field strength and comparing the result with the case where the power is radiated 
uniformly in all directions over the hemisphere.
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where:

where:

22

where:

Thus:

K : no-loss multiplying constant (mV/ia at I km);
£ ,: reference level for uniform radiation ovtT a hemisphere, equal to 2*4.95 mV/m at 1 km for

1 kW;
P : antenna input power (kW);
t k: root mean square radiation pattern over the hemisphere which may be obtained by integrating

r(0) at each elevation angle over the hemisphere. The Integration can be made using the 
trapezoidal method of approximation, as follows:

r r  1
* k  *  | j ^  W * A ) ] 3 COS (3)

A : interval, in degrees, between equally-spaced sampling points at different elevation angles 0 ;
m : an integer from 1 to N, which gives the elevation angle 0 in degrees when multiplied by A, ».e.

0 — mA;

S : one less than the number of intervals

e(0 ):  root mean square radiation pattern given by equation (1) with K  equal to 1 at the specified
elevation angle 0 (the value of 0 is 0 in the first term of equation (3) and m A in the second 
term); e(0) is computed using equation (4). ' ,

* 0) *  [ t u t  F j m F j m  cot cos 6 )p  (4)

i:  denotes the ith element;
j : denotes the j  th element;
n : number of elements in the array;

: difference in phase angles of the field strengths from the ith and yth elements in the array;
5V: angular spacing between the ith and jth  dements in the array;
J0 (S# cos 0): the Bessel function of the first kind and zero order of the apparent spacing between the ith

and ./th elements. In equation (4), St is in radians. However when special tables of Bessel
functions giving the argument in degrees are used, the values of should then be in 
degrees.

Relationship between field strength and antenna current

The field strength resulting from a current flowing in a vertical antenna dement is:

r V[«M(CBn»)-eo«C) ...
£   * 105 "v^  ®

E : field strength in mV/m;
R( : resistivity of free space (Rt •» !20n ohms);
I : curreni at the current maximum, in amperes 1;
C : dectrical height of the element, in degrees;
r : distance from the antenna, in metres;
6  : vertical elevation angle, in degrees.

/  »  the current st the maximum o f the sinusoidal distribution I f  the electrical height o f the dement b  k»* than 90*. the 
base current w ill be less than /.
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At one kilometre and in the horizontal plane (3 — C“):

12£>x/(i-ccd G) x ID5
mV/m (6)

2s(l(XX>) 

hence:

£ « 60/(1 - cot C) raV/ra (?)

2 J  Determination of no-loss current af current maximum

For a tower of uniform cross-section or for a similar type of directions! array dement, the no-loss current 
at the current maximum is:

KFt
‘i *» TFT.---- 7T7 (8)60(1 -  cos CJ

where:

I t : current at current maximum in amperes in the /th dement;

K : no-loss multiplying constant computed as shewn in paragraph 2.1 above.

The base current is given by I, sin Gf.

2.4 Array power loss

Power losses in a directional antenna system are of various types, including ground tosses, antenna 
coupling losses, etc. The loss resistance for the array may be assumed to be inserted at the current maximum to 
allow for all losses. The power loss is:

where:

PL: total power loss, in kW;

R f: assumed loss resistance, in ohms (one ohm, unless otherwise indicated) for the /th tower

lt : current at current maximum (or base current if the element is less than 90 degrees in electrical
height) for the /th tower.

2.5 Determination of a corrected multiplying constant

To allow for power loss in the antenna system, the multiplying constant K can be modified, as follows:

(10)

where:

/CL : multiplying constant after correction for the assumed loss resistance;

K : no-loss multiplying constant computed in paragraph 2.1 above;

P: array input power (kW);

Pl ' total power loss (kW).

1 The loss resistance shall in no way exceed a value sach that the value of KL (tec paragraph 2-3) differs by more tct3
percent from that calculated for a resistance of one ohm.
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Tht radiation £, for direction a’ antennas is determined as follows:

£ , -  K l r(S ) b iV /b  at 1 km

2,5 r J9r_i. value o f radiation tc be notified fo r directional antennas

2.7 Determination o f  expanded pattern values

The expanded pattern is determined as follows:

Eu, (9.6) - 105 p ^ .  9)3’ + C! j (11)
where:

EEXp{q, 6 ) :  expanded pattern radiation a: a particular azimuth, 9 , and a particular elevation angle 0 ;

£ 7-(9 , 0 ) : theoretical pattern radiation at a particular azimuth, 9 , and a particular elevation angle 8 ;

Q : quadrature factor, computed as:

0 - &  1(9)
where:

a  »  the Q on the horizontal plane, and is normally the greatest of the following three quantities:

10.0 ; lO ^ F  or 0 . 0 2 5 f

f  (8 ) is computed as follows:

If  the electrical height of the shortest tower is less than or equal to 180 degrees, then:

f  (8 ) -  / ( 0 ) for the shortest tower.

I f  the electrical height of the shortest tower is greater than 180 degrees, then:

(L/mr + 0-0625)7 
1.030776

where / ( 8 ) for the shortest tower is used.

Note: In comparing the electrical heights of the antenna towers to determine the shortest tower, the total apparent height (as 
determined by current distribution) is used for top-loaded and sectionaiiaed towers.

2-8 Determination of augmented (modified expanded) pattern values

The purpose of the augmented (modified expanded) pattern is to put one or more “patches* on an 
expanded pattern. Each “patch" is referred to as an “augmentation". The augmentation may be positive (resulting 
in more radiation than that of the expanded pattern) or negative (resulting in less radiation than that of the 
expanded pattern). In no case shall the augmentation be >0 negative that the augmented (modified expanded) 
pattern radiation is below the theoretical radiation pattern.

Spans of augmentation may overlap. That is, an augmentation may itself be augmented by a subsequent 
augmentation. To ensure that the calculations are properly made, the augmentations are handled in increasing 
order of centra! azimuth of augmentation, starting at True North. I f  several augmentations have the same central 
azimuth, then they are considered in order of decreasing span (i.e. the one with the largest span is handled first). 
I f  more than one augmentation has the same central azimuth and the same span, then they are considered in 
ascending order of their effect.
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where

where

i

ŝroefo. 8) •

£ * o0 (tp, 6 ) :  augmented (modified expanded) pattern radiation at a particular azimuth, and a
particular elevation angle, 8 ;

Eex,  (tp, 0 ) :  expanded pattern radiation at a particular azimuth, <p, and a particular elevation angle, 0 ;

j ( 0): same parameter as described for the expanded pattern (see paragraph 2.7);

a : number of augmentations:

A ,: difference between the azimuth at which the radiation is desired <p, and the central azimuth
of augmentation of the /th augmentation. It will be noted that A, must be less than or equal 
to one-half of a , ;

a ,: total span of the /th augmentation:

A, : is the value of the augmentation given by the expression

A, “ [£*oc(9b 6)]2 — [f/wjfVh ®)32 (13)

f • ItI 8 ) ] j + f*{0) %At cos1 (180 A,/a,) >

q>,; central azimuth o f the ith  augm entation:

£ * 0fl(<p,, 0 ) :  augmented (modified expanded) horizontal plane radiation at the central azimuth of the ith 
augm entation, after applying the /th  augm entation, but before applying subsequent 
augm entations:

E/ht (<p,, 0 ): an interim value o f radiation in the horizontal plane at the central azimuth of the ith 
augm entation. The interim value is the radiation obtained from applying previous augmen­
tations (if any) to the expanded pattern, but before applying the /'th augmentation.

When At is negative, there b  negative augmentation; when A, is positive, there is positive augmentation. A, must n o t  be so 
negative that EU0D(p. ®) f * ’** below £7\>. 6) o f any azimuth, tp. or elevation tngie, 8.

<
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ANNEX 2

fqoatkm s for the ealcalatioa of tfce aormalized vertical ntdiatie&i 
froai top-loaded aad typical sectloaalized aateaeas

Basically, the equation is-

m - I s£0
where:

f , : radiation at a desired elevation angle, 8 ;

£ 0 : radiation in the horizontal plane.

Specific equations for top-loaded and typical sectionalized antennas are given below.

These equations use one or more of four variables A, B, C and D, which are 
defined after each equation.

1. Top-loaded antenna (Type 1 antennas)

co* B cos (.4 ein 6 ) -  sin 6  bc 5  tin {A be 6 ) -  cos (A +  B)
> ~  cos ©[cos £  -  cos (a  +  S jj

where:

A : electrical height of the antenna tcwcr;

B difference between the apparent electrical height (based on current distribution) and the actual 
height (A);

8  : the elevation angle with respect to the horizontal plane.

Note: When t h  zero (i.t, when there is no top-loading), the equation reduces to that of a simple vertical antenna.

2. Sectionalized tower (Type 2 antennas)

[cos B cos (A sin 8 ) -  cos (A -f £)] sin (C +  D -  A) +  sic £[co* D cos (C sin 9)

— sin 8  sin D sin (C sin 8 ) — cos (C +  D — A) cos (A tin 8 )]
f(*y-----— ------------------------------------- -— -

v cos 8([cos B -  cos (A + JJ)3 sin (C +  0  — A) +  tin J5[cos D -  cos (C +  D -  A)])

where:

A : actual height of the lower section;

B : difference between the apparent electrical height (based on current distribution) of the lower section 
and the actual height of the lower section (A );

C : actual total height of the antenna;

D : difference between the apparent electrical height (based on current distribution) of the total tower and 
the actual height of the total tower (C);

© : vertical angle with respect to the horizontal plane.

? Administrations proposing to use other types of antenna should furnish details of their characteristics
tog.rth-- a radiation pattern.
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/ CHAPTER 2 - PROPAGATION "/

2 .2  Skywave propagation

The calculation of skywave field strength shall be conducted in accordance with the provisions which
follow.

2 . 2 . 1  List of symbols

d : short great-circle path distance (km)

Ec: characteristic field strength, mV/m at 1 km for 1 kW

/ ( 0 ) : radiation as a fraction of the value 0 * 0  (when 0 — 0, / ( 0 )  *  1)

/ :  frequency (kHz)

F: unadjusted annual median skywave field strength, in dB(pV/m)

Fc : field strength read from Fig. 2.6 or Table 2 .I l l  for a characteristic field strength of 100 m V/m

F(50) : skywave field strength, 50% of the time, in dB(pV/m)

P : station power (kW)

6 : elevation angle from the horizontal (degrees)

2 . 2 . 2  General procedure

Radiation in the horizontal plane of an omnidirectional antenna fed with 1 kW (characteristic field 
strength, E( ) is known either from design data or, if the actual design data are not available, from Fig. 2 . 3 -

Elevation angle 0 is given by

0 =  arc tan (a00752 cot degrees (1)

0° <  0 <  90°

Alternatively, Fig. 2.4  o r  T a b le  2.1 may be u sed .

It is assumed that the Earth is a smooth sphere with an effective radius of 6,367.6 km and that reflections 
occur from an ionospheric height of 96.5 km.

The radiation /(0 )  expressed as a fraction of the value at 0 *  0 at a pertinent elevation angle 0 can be 
determined from Fig. 2.5 o r  T a b le  2.I I .

The product Ecf(Q)]/P  is thus determined for an omnidirectional antenna. For a directional antenna, 
Ecfi®)]/? can be determined from the antenna radiation pattern. £ f /(0 )y 'T  is the field strength at 1 km at the 
appropriate elevation angle and azimuth.
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The unadjusted annual median skywave f ie ld  strength F is given by:

F  =  F, +  20 log * ‘fl^  dBtgV/m) (2)

where Fc is the direct reading from the field strength curve in Fig. 2 .6  o r  T ab le  2 . I I I .

Note: Values of Fc in Fig. 2 .6  and T able  2 .Ill are normalized to 100 mV/m at 1 km corresponding to an effective monopole 
radiated power (e.m.r.p.) o f -9 .5  dB(kW).

For distances greater than 4250 km, it should be noted that Fc can be expressed by:

- r ^ i o o o  - 355 <3>

2 . 2 . 3  Skywave field strength, 50°/o of the time 

This is given by:

F (50) -  F  dB(pV/m ) (4)

2 . 2 . 4  Nocturnal variation of skywave field strength

Hourly median skywave field strengths vary during the night and at sunrise and sunset. Figure 2 .7  shows the 
average variation referred to the value at 2 hours after sunset at the path midpoint. This variation applies to field 
strengths occurring for 50% o f  th e  n ig h t s .

2 . 2 . 5  Sunrise and sunset time

To facilitate the determination of the local time of sunrise and sunset, Fig. 2.8 gives the times fo r various 
geographical latitudes and for each month of the year. The time is the local meridian time at the point concerned 
and should be converted to the appropriate standard time.
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A: Short vertica l antenna

FIGURE 2 .3 a  -  Effective monopole radiated power (e.m.r.p ) and field strength at a distance of J km as a function of elevation angle 
for different heights of vertical antennas assuming a transmitter power of I kW
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TABLE 2 .1  -  Elevation angle vs distance

Distance

(km)

Elevation angle 

(degrees)

50 75.3

100 62.2

150 51.6

200 43.3

250 36 9

300 31.9

350 27.9

400 24.7

450 22.0

500 19.8

550 18.0

600 16.3

650 14.9

700 13.7

750 12.6

800 11.7

850 10.8

900 10.0

950 9.3

1000 8.6

1050 8.0

1100 7.4

1150 6.9

1200 6.4

1250 5.9

. 1300 5.4

1350 5.0

1400 4.6

1450 4.3

1500 3.9

1550 3.5

1600 3.2

1650 2.9

1700 2.6

1750 2.3

1800 2.0

1850 1.7

1900 1.5

1950 1.2

2000 1.0

2050 0.7

2100 0.5

2150 0.2

2200 0.0

2250 0.0

2300 0.0

2350 0.0

2400 0.0
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FIGURE 2 .4  -  Elevation angle vs distance
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TABLE 2 . I I  -  /(0 )  values Jot simple vertical antennas

Elevation angle
/(6 )

(degrees)
O .IU 0.13; o. is; o.n; 0.19; 0.21 ;

0 1.000 1.000 1.000 1.000 1.000 1.000
J 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0.984 0.983 0.983 0.982 0 981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.97|
13 0.972 0.972 0.971 0.969 0.968 0.96"
14 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.9?"
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0 931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.865 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803’ 0.795 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.746 0.742 0.735 0.725 0.717

42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.596 0.585
52 0.600 0.594 0.587 0.578 0,568 0.557
54 0.572 0.566 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0 483 0.472
60 0.485 0 479 0.472 0.463 0.454 0.443
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TABLE 2 . I I  (continued)

Elevation angle 
(degrees)

y<6>

0.23 A 0.25 A 0.27 A 0.29 A 0.311 A 0.35 A

0 1.000 1.000 1.000 1.000 1.000 1.000
I 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.996 0.996 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0.969
11 0.975 0.973 0.972 0.970 0.968 0.563
12 0.970 0.968 0.966 0.964 0.962 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
15 0.953 0.951 0.948 0.945 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.394
20 0.919 0.914 0 909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.852 0.843 0.833 0.811
28 0.846 0 .8 3 8 0.830 0.820 0.809 0.795
30 0.825 0.816 0.807 0.797 0.784 0.758
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.515 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 0.423 0.381
58 0.460 ' 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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TABLE 2.11 (end)

Elevation angle 
(degrees)

f m

0.40 A 0.45/1 0.50/1 0.528 X 0.55 X 0.625 ;.

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.995
3 0.997 0.996 0.995 0.994 0.993 0.989
4 0.994 0.992 0.990 0.969 0.988 0.981
5 0.991 0.988 0.985 0.983 0.981 0.970
6 0.986 0.983 0.979 0.975 0.972 0.957
7 0.982 0.977 0.9*' i 0.967 0.962 0.941
8 0.976 0.970 0.962 0.957 0.951 0.924
9 0.970 0.963 0.953 0.945 0.938 0.904

10 0.963 0.954 0.942 0.933 0.924 0.882
11 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.938 0.923 0.903 0.889 0.875 0.807
14 0.929 0.912 0.889 0.872 0.857 0.773
15 0.918 0.899 0.873 0.855 0.837 0.748
16 0.908 0.886 0.857 0.836 0.815 Q.n) l
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0 804 0.776 0.749 0.617
20 0.660 0.828 0 785 0.755 0.726 0.582
22 0.833 0.796 0.746 0.710 0.677 0.510
24 0.805 0.763 0.705 0.665 0.625 0.436
26 0.776 0.728 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.368 0.085
36 0.617 0.545 0.450 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.275 -0.031
40 0.552 0.473 0.370' 0.298. 0.231 -  0.083
42 0.519 0.438 0.332 0.258 0.190 -0.129
44 0.488 0.405 0.296 0.221 0.152 -  0.170
46 0.457 0.372 0.262 0.187 0.117 -  0.205
48 0.427 0.341 0.230 0.155 0.085 -0.235
50 0.397 0.311 0.201 0.126 0.056 -  0.259
52 0.369 0.283 0.174 0.099 0.031 -0.278
54 0.341 0.257 0.149 0.076 0.009 -0.291
56 0.315 0.232 0.126 0.055 -0.010 — 0.35X1
58 0.289 0.20S 0.105 0.037 -  0.026 -0.304
60 0.265 0.186 0.087 0.021 -  0.039 -0.304
62 0.003 -0.049 -0.300
64 1 -  0.003 -0.056 -0.292
66 -0.011 -0.062 -0.281
68 -0.017 -0.064 -0.267
70 -0.022 -0.065 -0.250
72 -  0.025 -0.064 -0.231
74 -  0.026 -0.061 -0.210
76 -0.026 -0.056 -0.138
78 -0.024 -0.051 -  0.163
80 -0.022 -0.044 -0.138

Note -  When the negative sign ( - )  appears in the Table, it signifies only the existence o f a secondary lobe having the opposite phase 
from the main lobe in the vertical radiation pattern. In order to perform the calculation, ignore the negative ( - )  and use only the absolute 
va lue/(0) from the Table.
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TABLE 2 . I l l  -  Skywave fie ld  strength vs distance (0  to  JO 000 km)
fo r  a characteristic fie ld strength o f 100 m V/m

d
(km)

Fc (dB(/jV/m)) 

50%
Fc CwV/m) 

50%

0 -2 0 0 39.28 92.06

250 37.79 77.54

300 36.75 68.82

350 35.86 62.06

400 35.13 57.08

450 34.46 52.86

500 33.92 49.65
550 33.40 46.78

600 32.94 44.36
650 32.45 41.95

. 700 31.94 39.54

750 31.32 36.81

800 30.73 34.40

850 30.18 32.30

900 29.51 29.89

950 28.83 27.63

1000 28.14 25.54

1050 27.44 23.56

1100 26.79 21.84

1150 25.98 19.91

1200 25.25 18.30

1250 24.50 16.78

1300 23.71 15.32

1350 22.90 13.97

1400 22.08 12.71

1450 21.25 . 11.55

1500 20.42 10.50

1550 19.59 9.53

1600 18.66 8.57

1650 17.75 7.72

1700 16.87 6.98

1750 16.04 6.34

1800 15.28 5.80

1850 14.52 5.32

1900 13.78 4.89

1950 13.05 4.49

2000 12.34 4.14

2100 11.15 3.61

2200 10 05 3.18

2300 8.92 2.79

2400 8.13 2.55

2500 7.09 2.26

2600 6.16 2.03

2700 5.32 1.85

2800 4.58 1.69

2900 3.81 1.55
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TABLE 2 . I l l  fend)

d
(km)

Fc ( dB CuV/m)) 

50%
Fc (pV/m) 

50*70

3000 ’ 3.11 1.43
3100 2.45 1.33
3200 1.78 1.23
3300 1.18 1.15
3400 0.57 1.07
3500 0.02 1.00
3600 -0.53 0.94
3700 -1.08 0.88
3800 -1 .59 0.83
3900 -2.08 0.79
4000 -2.52 0.75
4100 -3.01 0.71
4200 -3.46 0.67
4300 -3 .90 0.64
4400 -4.33 0.61
4500 -4.74 0.58
4600 -5.15 0.55
4700 -5.54 0.53
4800 -5.93 0.51
4900 -6 .30 0.48
5000 -6.67 0.46
5100 -7.02 0.45
5200 -7.37 0.43
5300 -7.71 0.41
5400 -8.04 0.40
5500 -8.37 0.38
5600 -8.68 0.37
5700 -8.99 0.36
5800 -9.29 0.34
5900 -9.59 0.33
6000 -9.88 0.32
6200 -  10.43 0.30
6400 -  10.97 0.28
6600 -  11.48 0.27
6800 -  11.97 0.25
7000 -  12.44 0.24

7200 -12.90 0.23
7400 -13.33 0.22
7600 -13.75 0.21
7800 -  14.15 0.20
8000 -  14.54 0.19
8200 -  14.92 0.18
8400 -  15.28 0.17

8600 -15.63 0.17

8800 -15.97 0.16
9000 -  16.29 0.15
9200 -  16.61 0.15
9400 -  16.91 0.14
9600 -  17.21 0.14
9800 -  17.50 0.13

10000 -  17.77 0.13
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FIGURE 2 .7  -  Field strength variation during the night

02 03 04 05 06 07 08 09 15 16 17 18 19 20 21 22

Local time at reflection point (hours)

FIGURE 2 .8  -  Times of sunrise and sunset for various months and geographical latitudes
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CHAPTER 6 - TECHNICAL CRITERIA FOR INTERSERVICE SHARING

In accordance with Article 8 of the Radio Regulations, the fixed and 
* mobile services become permitted services at a time to be established by the

Conference. The intention is to facilitate the preparation of the broadcasting
Plan without restrictions from other services. Thus in drawing up the Plan, the

f broadcasting service will have prior choice of frequency and does not have to
protect the other services. The sharing criteria developed in this chapter are 
designed to apply to the permitted services in order to protect broadcasting 
services in the Plan and give protection to these permitted services. According 
to the specific cases the protection ratio value is given for co-channel 
interference (CO) or for off-channel interference (OC).
6.1 Protection of the broadcasting service

The broadcasting service in Region 2 may be subject to interservice 
interference from services sharing the sub-band 1 625 - 1 705 kHz such as the 
fixed, mobile and radiolocation services.

Protection in accordance with the criteria in section 6.1.1 is to be 
given within the national boundary and/or sub-national zone for priority 
channels and within the service contours for non-priority channels.

A value of 26 dB has been indicated in section 3.8.1 for co-channel 
protection ratio between broadcasting emissions, hence allowing a given quality 
of service, and the same quality criteria have been applied to derive the 
figures given for interfering services other than broadcasting.
6.1.1 Protection ratio criteria

As noted in the CCIR Report to the Conference, "Compatibility problems 
and sharing criteria between the broadcasting service and the other services are 
not fully investigated . . . " . Some additional information has been developed 
since that document was prepared. However, it is recognized that further
information will be necessary before administrations are in a position to agree
on the values to be used in establishing protection criteria for use in sharing 
of the extended band. As a result, administrations are encouraged to study this 
subject further during the intersessional period. In addition, it would be 
desirable for the CCIR to assist in the final preparation of a document to be 
submitted to the second session. (See Recommendation C0M4/B.)
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The latest available information from the CCIR is presented in 
Table 6.1.

New results of measurements carried out by a Region 2 administration, 
indicate that, at least for J3E and FIB interference cases, new radio-frequency 
protection ratio values can be proposed, namely: 28 dB for J3E off-channel ?
interference (about 1.4 kHz assigned frequency spacing and zero carrier 
frequency spacing) and 45 dB for FIB off-channel (1 kHz) interference. The
radio-frequency protection ratio curves (median values) appearing in i
Figures 6.1 and 6.2 can be used to determine the required protection for various 
carrier spacings.
6.2 Protection of the permitted services

The protection ratio values to protect the permitted services when 
implementing the Plan are also given in Table 6.1.

To protect reception of the fixed service, values are indicated for 
just usable (JU), marginally commercial (MC) and good commercial (GC) quality; 
for telegraph communication they should be specified for a character error 
ratio Pg of lO"^, 10‘3 and 10"^, but since the protection ratios do not 
significantly vary for values of Pg up to 10"6, a single value is suggested by 
the CCIR.
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TABLE 6.1

Steady-state protection ratios (dB)*

^^Ijtterfering signal A3E (BC) A3E (fixed) A2A/A2B FIB J2B J3E H2A/H2B Class of 
emission

Wanted signal
CO OC CO OC CO OC CO OC CO OC CO OC CO OC Interfering

condition̂ -/
A3E (BC) 26 26 31 47 43 38 37

2)A3E (fixed)
JU
MC
GC

-7
5
26

* Ratio of 
terras of

wanted-to-lnterferlng signals whose powers are expressed In 
p*e.p. (PX) (see Recommendation 240-3 (MOD I)).

A2A/A2B PE<10-6 5

FIB PE<10”6 -3

J2B PE<10'“6 5

J3E
JU
MC
CC

-19
-7
16

1) CO (co-channel Interference) and OC (off-channel Interference) are the 
cases when the frequency separation between the assigned frequency of th 
wanted signal and that of the Interfering signal Is about zero and abou 
1.4 kHz respectively.

H2A/H2B PE<10"6 -1
2) Administrations are urged to discontinue, in the fixed service, the

use of dotih 1 e-si HehpnH raHintplonhr>no ( place A T P ̂ t - o m  o
Class of 
emission

Quality
of
service

(see RR 2700).
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Wanted 
Unwanted.......
Low pass filter 
at receiver output
Grade Of quality

Carrier frequency separation
(unwanted to wanted)

FIGURE 6.1

Median value of the radio frequency wanted (A3E) to unwanted (J3E)
signal ratio as a function of the carrier frequency separation

A3E ( Broadcasting )

J3E (Radiotelephony )

10 kHz
4  (CCIR Recommendation 562-1)

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the peak envelope power of the unwanted 
signal.
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W anted  ............. A3E ( Broadcasting )
U n w a n te d .....................F IB  ( Narrow-band d irec tprinting telegraphy or 
Low pass filter selective digital calling )
at receiver output........  I 0 k H z
Grade Of quality ........4 (CCIR Recommendation 562-1)

Carrier frequency separation
(unwanted to wanted)

FIGURE 6.2

Median value of the radio frequency wanted (A3E) to unwanted (FIB)
signal ratio as a function of the carrier frequency separation

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the mean power of the unwanted signal.
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6.3 Principles used for the application of interregional sharing criteria
(see Recommendation C0M4/C)

6.3.1 Application of RR 346
In the application of the interregional sharing criteria, the basic 

principle is the equality of rights between the regions as provided in RR 346.
6.3.2 Application of the IFRB Technical Standards

The relevant IFRB Technical Standards govern interregional sharing.

j
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INTERNATIONAL TELECOMMUNICATION UNIONBC-R2(1) RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE  
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1986
Document 75-E
23 April 1986
Original: English

COMMITTEE 5

FIRST REPORT FROM THE CHAIRMAN OF WORKING GROUP 5-A

TO COMMITTEE 5

1.1 Definitions

An allotment is an entry in the plan of a designated broadcasting 
channel for use by an administration for the broadcasting service in an 
allotment area under the conditions specified in the [Plan and/or Agreement]. 
Each allotment included in the Plan may be used for one or more assignments 
using the technical criteria specified in [A].

An allotment area is a specifically defined geographical area 
within a country to which one or more channels are allotted.

6.1 Basis for planning

The plan for the broadcasting service in Region 2 in the band 
1 605 - 1 705 kHz is based on the following:

a) the Plan for the broadcasting service will contain allotments and 
may contain assignments;

b) the Plan will not be based on requirements submitted by 
administrations;

c) an allotment plan shall be established without taking into
account the stations of other services;

d) an allotment area is determined on the basis of the standardized
distance(s) specified in Table [B];

e) where the separation distance between the allotment area of one
administration and those of a number of other administrations is 
less than the standardized distance(s), the minimum number of 
channels allotted to that area will depend on the number of 
administrations involved as indicated in Table [C];

f) where the separation distance between the allotment area of one
administration and those allotment areas of all other 
administrations is greater than the standardized distance(s), all 
ten channels are allotted to that area;

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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g) the Plan will be based on the use of standardized parameters. 
However, the possibility should be left open for the case where a 
group of countries decide subregionally to develop at the 
Conference part of the Plan, consistent with the Regional Plan, 
based on a transmitter power less than the standardized 
parameters;

h) an administration may make assignments on channels not allotted 
to it in a particular allotment area provided that it protects 
the allotments and assignments of other countries in accordance 
with Annex [1]. Such assignments shall not restrict standardized 
parameter use of allotments;

i) in cases where neighbouring countries have allotments on adjacent 
channels, procedures to be followed before bringing into use 
assignments from allotments in border areas are specified in 
Chapter [D];

j) administrations may bring into use assignments with parameters
different from the standardized parameters provided the 
conditions given in [E] are met;

k) for those administrations so wishing, they may convert at the
second session their allotments into assignments, using the 
specified planning criteria and these assignments will also 
appear in the Plan;

1) for the case mentioned in k) above, where neighbouring countries
have allotments in adjacent channels, the procedures mentioned in
i) must be followed.

D. JOHNSON 
Chairman of Working Group 5-A
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Continuation of studies on sharing criteria for 
services using the band 1 625 - 1 705 kHz in Region 2

RECOMMENDATION C0M4/B

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering
a) that the World Administrative Radio Conference (Geneva, 1979), in its 
Recommendation No. 504, invited the CCIR to carry out the necessary technical 
studies related to convening a conference for Region 2;
b) that the Administrative Council, in its Resolution No. 913 establishing 
the agenda for this Conference, invited the CCIR to prepare a report on the 
necessary technical bases;
c) that the CCIR, in response to those requests, has drawn up a report on
the technical bases, which includes a chapter on compatibility with other
services, and has recognized that the problem of criteria for sharing between
the broadcasting service and the other services had not yet been fully 
studied;
d) that more varied and more detailed data are required for a better
understanding of the subject and for confirmation of the values provisionally 
proposed in Chapter 6 of this report;

recommends that administrations
cooperate urgently and to the fullest extent possible with the CCIR by 

sending it contributions on the above-mentioned subject, taking account of the 
CCIR working schedule;

requests the CCIR
1. to continue its studies on sharing criteria for services using the band
1 625 - 1 705 kHz in Region 2;
2. to prepare a new report on this subject for the Second Session of the
Conference on the basis of those studies;
3. to carry out these studies as part of the normal work of the CCIR
Study Groups;

and requests the Second Session of the Conference
to reconsider the relevant parts of Chapter 6 of the Report of the 

First Session in the light of data provided by administrations and the CCIR's 
new report and, if necessary, to consider modifying the values proposed in that 
Chapter.
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RECOMMENDATION C0M4/C

Technical criteria for interregional sharing

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering
a) that according to the agenda contained in Administrative Council 
Resolution No. 913, this Conference proposed provisional technical criteria for 
inter-service sharing of the band 1 625 - 1 705 kHz between the broadcasting 
service and other services in Region 2;
b) that, in accordance with numbers 1001 and 1454 of the Radio 
Regulations, the IFRB develops Technical Standards and Rules of Procedure for 
internal use by the Board in the exercise of its functions, based inter alia 
upon the relevant provisions of the Radio Regulations and the Appendices 
thereto, the decisions of administrative radio conferences, as appropriate, and 
the Recommendations of the CCIR;

considering further
that compatibility problems and criteria for sharing between the 

broadcasting service and other services to which the band 1 605 - 1 705 kHz is 
allocated have not yet been fully studied, although a comprehensive study is 
being carried out in the CCIR;

noting
a) that, under number 56 of the Convention, the decisions of a regional
administrative conference must in all circumstances be in conformity with the 
provisions of the Radio Regulations and that such a conference may give 
instructions to the IFRB, provided that such instructions do not conflict with 
the interests of the two other Regions;
b) that the Regional Administrative Radio Conference for the Maritime
Mobile Service and Aeronautical Radionavigation Service in certain parts of the 
MF band in Region 1 (RARC MM-R1, Geneva, 1985) adopted technical criteria for 
the protection of the maritime mobile service in the bands 1 606.5 - 1 625 kHz 
and 1 635 - 1 800 kHz;

recommends
that the IFRB should take account of the guidelines set out in the

Annex to this Recommendation when adopting its Technical Standards for the
purpose; of calculating interregional interference.

Annex: 1
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Annex
(to Recommendation C0M4/C)

Calculation of field strengths in the case of 
interregional- interference

1) In calculating interregional interference, the field strengths shall be
determined by taking the arithmetic mean of the signal strengths, expressed in 
dB(uV/m) for a specified e.m.r.p., calculated both by the method described in 
Annex 1 to CCIR Recommendation 435-3 and by the method proposed by the Region 2 
administrations. The value thus calculated shall be applied when it is midnight 
at the mid-point of the interregional path, provided that the entire path is in 
darkness. Signal strengths at other times are unlikely to exceed this value.
2) Protection in accordance with the criteria defined in Chapter 6 should
be given within [the national boundary and/or sub-national zone for priority 
channels and within the service contours for non-priority channels.]
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Calculation of the skywave field strength to evaluate 
interregional interference

RECOMMENDATION C0M4/D

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

noting
a) that the recording and examination process provided in Article 12 of 
the Radio Regulations is the only procedure making it possible to avoid harmful 
interference between stations operating in Region 2, on the one hand, and those 
operating in Regions 1 and 3, on the other hand, and that the IFRB will 
therefore adopt appropriate Technical Standards;
b) that, under No. 56 of the Convention, the decisions of a regional
administrative conference must in all circumstances be in conformity with the 
provisions of the Radio Regulations and that such a conference may give 
instructions to the IFRB provided that they do not conflict with the interests 
of other Regions;

considering
that, under Nos. 1001 and 1454 of the Radio Regulations, the IFRB 

develops, for the performance of its functions, Technical Standards and Rules of 
Procedure based in particular on the relevant provisions of the Radio 
Regulations and the Appendices thereto and, as appropriate, on the decisions of 
administrative conferences of the Union and the Recommendations of the CCIR;

recognizing
a) that the method set out in the Annex was proposed for use in the
planning of the 1 605 - 1 705 kHz band because it offered greater precision than 
the method used for the 525 - 1 605 kHz band in Region 2, and that the latter 
was chosen only because it simplified the planning process;
b) that simplicity is not a major factor in the calculation of field
strength over interregional paths for individual assignments;

BLUE PAGES



recommends

that the IFRB should take account of the method of calculating the 
skywave field strength described in the Annex to this Recommendation when 
adopting its Technical Standards relating to the examination of frequency 
assignment notices for broadcasting stations of Region 2 operating in the band 
1 605 - 1 705 kHz from the standpoint of the probability of harmful interference 
to stations in Regions 1 and 3, and vice versa. The signal strengths thus 
calculated will be increased by 2.5 dB to take into account the different 
reference hours in Region 2 and Regions 1 and 3.

Annex: 1
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Annex
(to Recommendation C0M4/D)

Calculation of the skywave field strength to evaluate interregional interference

1. List of symbols (see also Chapter 2)

aT: geographical latitude of the transmitting terminal (degrees) 

aR: geographical latitude of the receiving terminal (degrees) 

b^: geographical longitude of the transmitting terminal (degrees) 

bR: geographical longitude of the receiving terminal (degrees)

(j)̂: geomagnetic latitude of the transmitting terminal (degrees) 

cj)R: geomagnetic latitude of the receiving terminal (degrees)

(p: average geomagnetic latitude of a path under study (degrees)

Note - North and east are considered positive, south and west negative.

2. General procedure

The general procedure for calculation of skywave field strength to evaluate
interregional interference is similar to that described in Chapter 2 with 
the following exception.

The unadjuated akyvave f i e l d  a t r eng th  F l e  g iven by:

E, f  ( » )  n F  dBCuV/n) ( 1 )

100---
Fc l e  given by:

Fc -  ( 95 - 20  log d) - ( 6  28 +4.95 te n 2 + ) ( d / 1 0 0 0 ) 1 / 2  dB (uV/m) (2)

F l t u r e  1 and Table I ahov F f o r  se lected  l a t i t u d e s .  I f  [41 Is  grea ter  than 
60 degre es ,  equat ion (2) I s  eva lua ted  f o r  | 4 I ■ 60 degrees.  I f  d is  less than 
200 k a ,  equat ion  (2) l a  eva l uat ed  fo r  d -200 km. However, the actua l  g r e a t -  
c l r c l e  d is tance  is  to be used i n  determin ing e l e v a t i o n  angle .  See section 4 
f o r  c a l c u l a t i o n  of g r e a t - c i r c l e  d is ta nce  and convers ion from geographical 
l a t i t u d e  to geomagnetic l a t i t u d e .

Note:  Values of F a re  normal ized to 100 mV/m at  1 km corresponding to 
an e f f e c t i v e  monopole rad fa te d  power ( e . m . r . p . )  o f  - 9 . 5 4  dB(kV) .

3 .  Skyvave f i e l d  s t r e n g t h ,  50% o f  the time

Thi s  i s  given by:

F( 50 )  -  F dB(uV/m) (3)
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4 . Path parameters

Refer to section 1. The great-circle distance d (km) is given by:
d • 111.18 arc cos[sin sin *R 4 cos coa sR cos (4)
The geomagnetic latitude of the transmitting terminal, is given by:

- arc *in lain «T sin 78.5* + cos â  cos 78.5* cos (69*+bT)] (5)

can be determined in a similar manner. And,
t - V2 (*T+ *R> (6)

Alternatively, Figure 2 may be used.
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TABLE I

Page 1 of 8

Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE 0 degrees . 15 degrees 30 degrees 45 degrees 60 degrees
(km) dB(uV/m) uV/m dB(uV/m) uV/m' dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m

0-200 46.17 203.4574 46.01 199.7683 45.43 186.8867 43.96 157.6842 39.53 94.7147
250 43.90 156.66 80 43.72 153.4954 43.07 142.4722 41.42 117.8230 36.47 66.6392
300 42.02 126.1266 41.82 123.3314 41.11 113.6631 39.30 92.3093 33.88 49.4450
350 40.40 104.7304 40.19 102.2257 39.43 93.5977 37.47 74.7566 31.62 38.0894
400 38.98 88.9709 38.76 86.6 981 37.94 78.8988 35.85 62.0462 29.59 30.1752
450 37.72 76.9207 37.48 74.8381 36.61 67.7174 34.40 52.4825 27.76 24.4320
500 36.58 67.4351 36.33 65.5120 35.41 58.9589 33.08 45.0689 26.08 20.1307
550 35.53 59.7930 35.27 58.0059 34.31 51.9358 31.86 39.1832 24.52 16.8266
600 34.57 53.5183 34.29 51.8487 33.29 46.1953 30.74 34.4183 23.07 14.2352
650 33.68 48.2840 33.39 46.7172 32.35 41.4276 29.69 30.4974 21.70 12.1669
700 32.84 43.8589 32.54 42.3829 31.46 37.4139 28.70 27.2260 20.42 10.4915
750 32.06 40.0746 31.75 38.6794 30.63 33.9955 27.77 24.4640 19.20 9.1169
800 31.32 36.8059 31.00 35.4833 29.84 31.0547 26.89 22.1079 18.04 7.9764
850 30.62 33.9579 30.29 32.7007 29.10 28.5022 26.06 20.0797 16.93 7.0208
900 29.95 31.4572 29.62 30.2595 28.39 26.2696 25.26 18.3198 15.87 6.2133
950 29.32 29.2464 28.98 28.1030 27.71 24.3030 24.50 16.7818 14.85 5.5255
1000 28.72 27.2798 28.36 26.1861 27.07 22.5601 23.77 15.4291 13.87 4.9356
1050 28.14 25.5207 27.77 24.4729 26.45 21.0066 23.07 14.2325 12.92 4.4265
1100 27.58 23.9394 27.21 22.9339 25.85 19.6150 22.39 13.1684 12.01 3.9845
1150 27.05 22.5115 26.67 21.5451 25.28 18.3625 21.74 12.2177 11.12 3.5988
1200 26.53 21.2165 26.14 20.2866 . 24.73 17.2306 21.11 11.3645 10.27 3.2607
1250 26.04 20.0378 25.64 19.1418 24.19 16.2036 20.50 10.5958 9.43 2.9628
1300 25.56 18.9609 25.15 18.0967 23.68 15.2685 19.91 9.9007 8.63 2.6995
1350 25.09 17.9741 24.68 17.1396 23.18 14.4142 19.34 9.2699 7.84 2.4657

Continued . . .
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TABLE I

Page 2 of 8

Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1400 1 24.64 17.0669 1 24.22 16.2603 I 22.69 13.6313 I 18.79 8.6958 | 7.07 2.2574
1450 1 24.21 16.2306 I 23.78 15.4503 I 22.22 12.9119 1 18.25 8.1716 I 6.32 2.0713
1500 I 23.78 15.4577 1 23.35 14.7021 | 21.76 12.2490 I 17.72 7.6916 I 5.60 1.9045
1550 I 23.37 14.7416 I 22.93 14.0094 I 21.32 11.6367 I 17.21 7.2512 I 4.88 1.7544
1600 I 22.97 14.0766 I 22.52 13.3665 I 20.88 11.0698 1 16.71 6.8459 1 4.19 1.6192
1650 1 22.58 13.4577 I 22.12 12.7687 1 20.46 10.5438 I 16.22 6.4722 | 3.50 1.4970
1700 1 22.20 12.8806 I 21.74 12.2115 1 20.05 10.0547 1 15.74 6.1268 I 2.84 1.3862
1750 1 21.83 12.3415 I 21.36 11.6913 I 19.64 9.5991 I 15.28 5.8071 I 2.18 1.2857
1800 1 21.46 11.8369 1 20.99 11.2046 | 19.25 9.1739 1 14.82 5.5104 I 1.54 1.1942
1850 I 21.11 11.3638 1 20.63 10.7487 1 18.87 8.7763 1 14.38 5.2347 1 0.91 1.1107
1900 1 20.76 10.9196 I 20.27 10.3208 I 18.49 8.4041 I 13.94 4.9780 I 0.29 1.0345
1950 I 20.43 10.5018 1 19.93 9.9186 I 18.12 8.0549 1 13.51 4.7386 I -0.31 0.9648
2000 1 20.09 10.1084 I 19.59 9.5401 I 17.76 7.7270 I 13.09 4.5151 1 -0.91 0.9008
2050 I 19.77 9.7373 I 19.26 9.1832 | 17.41 7.4185 I 12.68 4.3060 1 -1.49 0.8421
2100 1 19.45 9.3869 1 18.94 8.8465 1 17.06 7.1280 I 12.28 4.1102 | -2.07 0.7880
2150 I 19.14 9.0555 1 18.62 8.5282 I 16.72 6.8540 I 11.88 3.9265 1 -2.64 0.7382
2200 I 18.83 8.7419 1 18.30 8.2271 1 16.38 6.5953 | 11.49 3.7541 1 -3.19 0.6923
2250 | 18.53 8.4446 1 18.00 7.9419 I 16.06 6.3508 1 11.11 3.5919 I -3.74 0.6499
2300 I 18.24 8.1626 I 17.70 7.6714 I 15.73 6.1194 | 10.73 3.4393 I -4.28 0.6106
2350 I 17.95 7.8947 I 17.40 7.4147 I 15.42 5.9002 | 10.36 3.2955 I -4.82 0.5743
2400 I 17.66 7.6400 I 17.11 7.1708 I 15.11 5.6923 I 9.99 3.1599 1 -5.34 0.5405
2450 | 17.38 7.3977 I 16.83 6.9388 | 14.80 5.4949 1 9.63 3.0318 I -5.86 0.5092
2500 1 17.11 7.1669 1 16.54 6.7179 1 14.50 5.3075 1 9.28 2.9107 I -6.37 0.4801
2550 I 16.84 6.9468 I 16.27 6.5075 I 14.20 5.1292 | 8.93 2.7962 I -6.88 0.4530

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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Skywave field strength versus distance (200 to 10.000 km)
for a characteristic field strength of 100 mV/ro

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m '

30 degrees 
dB(uV/m) uV/m

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

2600 16.57 6.7369 16.00 6.3068 13.91 4.9594 8.59 2.6877 -7.38 0.4278
2650 16.31 6.5364 15.73 6.1152 13.62 4.7978 8.25 2.5849 -7.87 0.4042
2700 16.05 6.3448 15.46 5.9323 13.34 4.6436 7.91 2.4873 -8.35 0.3823
2750 15.79 6.1616 15.20 5.7574 13.06 4.4966 7.59 2.3948 -8.83 0.3617
2800 15.54 5.9862 14.95 5.5901 12.78 4.3562 7.26 2.3068 -9.31 0.3425
2850 15.30 5.8183 14.70 5.4299 12.51 4.2220 6.94 2.2231 -9.77 0.3246
2900 15.05 5.6573 14.45 5.2765 12.24 4.0937 6.62 2.1435 -10.24 0.3077
2950 14.81 5.5029 14.20 5.1295 11.98 3.9709 6.31 2.0677 -10.69 0.2919
3000 14.57 5.3547 13.96 4.9884 11.72 3.8534 6.00 1.9955 -11.15 0.2771
3050 14.34. 5.2125 13.72 4.8530 11.46 3.7408 5.70 1.9267 -11.59 0.2632
3100 14.11 5.0758 13.48 4.7230 11.20 3.6328 5.39 1.8610 -12.04 0.2501
3150 13.88 4.9444 13.25 4.5981 10.95 3.5293 5.10 1.7982 -12.47 0.2379
3200 13.66 4.8180 13.02 4.4779 10.71 3.4299 4.80 1.7383 -12.91 0.2263
3250 13.44 4.6963 12.79 4.3624 10.46 3.3345 4.51 1.6810 -13.34 0.2154
3300 13.22 4.5792 12.57 4.2512 10.22 3.2428 4.22 1.6262 -13.76 0.2051
3350 13.00 4.4663 12.35 4.1441 9.98 3.1546 3.94 1.5738 -14.18 0.1954
3400 12.78 4.3575 12.13 4.0409 9.74 3.0698 3.66 1.5236 -14.60 0.1863
3450 12.57 4.2526 11.91 3.9414 9.51 2.9883 3.38 1.4755 -15.01 0.1776
3500 12.36 4.1514 11.70 3.8455 9.28 2.9097 3.10 1.4294 -15.42 0.1695
3550 12.16 4.0537 11.49 3.7529 9.05 2.8341 2.83 1.3852 -15.82 0.1618
3600 11.95 3.9593 11.28 3.6636 8.82 2.7611 2.56 1.3428 -16.22 0.1545
3650 11.75 3.8682 11.07 3.5773 8.60 2.6909 2.29 1.3021 -16.62 0.1476
3700 11.55 3.7801 • 10.87 3.4940 8.38 2.6231 2.03 1.2631 -17.01 0.1410
3750 11.35 3.6949 10.66 3.4134 8.16 2.5577 1.77 1.2255 -17.40 0.1348
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ANCE
(km)
3800
3850
3900
3950
4000
4050
4100
4150
4200
4250
4300
4350
4400
4450
4500
4550
46 00
4650
4700
4750
4800
4850
4900
4950

TABLE I

Page 4 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

0 degrees 
dB(uV/m) uV/m

11.16 3.6125
10.96 3.5328
10.77 3.4556
10.58 3.3808
10.39 3.3084
10.21 3.2383
10.02 3.1702
9.84 3.1043
9.66 3.0403
9.48 2.9782
9.30 2.9179
9.13 2.8594
8.95 2.8026
8.78 2.7474
8.61 2.6937
8.44 2.6416
8.27 2.5909
8.10 2.5415
7.94 2.4936
7.77 2.4469
7.61 2.4014
7.45 2.3572
7.29 2.3141
7.13 2.2721

15 degrees 
dB(uV/m) uV/m

10.46 3.3356
10.26 3.2602
10.07 3.1873
9.87 3.1168
9.68 3.0485
9.49 2.9823
9.30 2.9182
9.12 2.8560
8.93 2.7958
8.75 2.7373
8.56 2.6806
8.38 2.6255
8.21 2.5721
8.03 2.5202
7.85 2.4698
7.68 2.4208
7.51 2.3732
7.34 2.3269
7.17 2.2819
7.00 2.2381
6.83 2.1955
6.67 2.1541
6.50 2.1137
6.34 2.0744

30 degrees 
dB(uV/m) uV/m

7.94 2.4945
7.72 2.4335
7.51 2.3746
7.30 2.3177
7.09 2.2627
6.89 2.2094
6.68 2.1580
6.48 2.1081
6.28 2.0599
6.08 2.0132
5.88 1.9679
5.68 1.9240
5.49 1.8815
5.30 1.8403
5.11 1.8003
4.92 1.7615
4.73 1.7239
4.54 1.6873
4.36 1.6518
4.18 1.6174
3.99 1.5 839
3.81 1.5513
3.64 1.5197
3.46 1.4890

45 degrees 
dB(uV/m) . uV/m

1.51 1.1894
1.25 1.1547
0.99 1.1214
0.74 1.0892
0.49 1.0583
0.24 1.0286
0.00 0.9999
-0.24 0.9722
-0.49 0.9456
-0.73 0.9199
-0.96 0.8951
-1.20 0.8711
-1.43 0.8480
-1.66 0.8257
-1.89 0.8041
-2.12 0.7833
-2.35 0.7632
-2.57 0.7437
-2.79 0.7249
-3.02 0.7066
-3.24 0.6890
-3.45 0.6719
-3.67 0.6554
-3.88 0.6394

60 degrees 
dB(uV/m) uV/m
-17.79 0.1289
-18.18 0.1234
-18.56 0.1181
-18.93 0.1131
-19.31 0.1083
-19.68 0.1038
-20.05 0.0995
-20.41 0.0954
-20.78 0.0915
-21.13 0.0878
-21.49 0.0842
-21.85 0.0808
-22.20 0.0776
-22.55 0.0746
-22.89 0.0717
-23.24 0.0689
-23.58 0.0662
-23.92 0.0637
-24.26 0.0613
-24.59 0.0589
-24.93 0.0567
-25.26 0.0546
-25.58 0.0526
-25.91 0.0506

Continued .
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Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

5000 1 6.97 2.2313 1 6.18 2.0362 1 3.28 1.4591 1 -4.10 0.6239 1 -26.23 0.0488
5050 1 6.81 2.1914 1 6.02 1.9989 1 3.11 1.4300 1 -4.31 0.6089 1 -26.56 0.0470
5100 1 6.66 2.1526 1 5.86 1.9626 1 2.93 1.4017 1 -4.52 0.5943 1 -26.88 0.0453
5150 1 6.51 2.1147 1 5.70 1.9272 1 2.76 1.3741 1 -4.73 0.5802 I -27.19 0.0437
5200 I 6.35 2.0778 I 5.54 1.8927 1 2.59 1.3473 1 -4.94 0.5665 1 -27.51 0.0421
5250 1 6.20 2.0418 1 5.39 1.8591 1 2.42 1.3212 | -5.14 0.5532 I -27.83 0.0406
53 00 1 6.05 2.0067 1 5.23 1.8263 1 2.25 1.2958 1 -5.35 0.5404 I -28.14 0.0392
5350 1 5.90 1.9724 1 5.08 1.7943 1 2.08 1.2711 1 -5.55 0.5279 1 -28.45 0.0378
5400 1 5.75 1.9389 1 4.93 1.7631 1 1.92 1.2470 I -5.75 0.5157 1 -28.76 0.0365
5450 1 5.60 1.9063 1 4.77 1.7326 1 1.75 1.2235 1 -5.95 0.5040 1 -29.06 0.0352
5500 1 5.46 1.8744 I 4.62 1.7029 1 1.59 1.2006 1 -6.15 0.4925 1 -29.37 0.0340
5550 1 5.31 1.8433 1 4.47 1.6739 1 1.42 1.1783 1 -6.35 0.4814 1 -29.67 0.0328
5600 1 5.17 1.8129 1 4.33 1.6456 1 1.26 1.1565 1 -6.55 0.4706 I -29.97 0.0317
5650 1 5.02 1.7832 1 4.18 1.6180 1 1.10 1.1353 1 -6.74 0.4602 1 -30.27 0.0306
5700 1 4.88 1.7542 1 4.03 1.5909 1 0.94 1.1146 I -6.94 0.4500 1 -30.57 0.0296
5750 1 4.74 1.7259 1 3.89 1.5646 1 0.78 1.0944 1 -7.13 0.4401 1 -30.87 0.0286
5800 1 4.60 1.6 982 I 3.74 1.5388 I 0.63 1.0747 1 -7.32 0.4304 1 -31.16 0.0277
5850 1 4.46 1.6711 1 3.60 1.5136 1 0.47 1.0555 1 -7.51 0.4211 I -31.46 0.0267
5900 1 4.32 1.6446 1 3.46 1.4890 1 0.31 1.0367 1 -7.70 0.4120 I -31.75 0.0259
5950 1 4.18 1.6187 1 3.32 1.4649 1 0.16 1.0184 | -7.89 0.4031 1 -32.04 0.0250
6000 1 4.05 1.5934 I 3.18 1.4414 1 0.00 1.0005 1 -8.08 0.3945 1 -32.33 0.0242
6050 I 3.91 1.5686 1 3.04 1.4184 I -0.15 0.9831 1 -8.27 0.3861 I -32.62 0.0234
6100 I 3.78 1.5444 | 2.90 1.3959 1 -0.30 0.9660 1 -8.45 0.3780 1 -32.90 . 0.0226
6150 1 3.64 1.5207 1 2.76 1.3739 1 -0.45 0.9494 I -8.63 0.3700 I -33.19 0.0219

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

6200 | 3.51 1.4975 1 2.62 1.3524 1 -0.60 0.9331 I -8.82 0.3623 I -33.47 0.0212
6250 I 3.37 1.4748 | 2.49 1.3314 I -0.75 0.9172 | -9.00 0.3548 1 -33.75 0.0205
6300 1 3.24 1.4525 1 2.35 1.3108 I -0.90 0.9017 1 -9.18 0.3475 1 -34.03 0.0199
6350 1 3.11 1.4308 I 2.22 1.2 906 | -1.05 0.8865 I -9.36 0.3403 | -34.31 0.0193
6400 1 2.98 1.4095 1 2.08 1.2709 1 -1.19 0.8717 I -9.54 0.3334 1 -34.59 0.0186
6450 I 2.85 1.3 886 1 1.95 1.2515 1 -1.34 0.8571 I -9.72 0.3266 I -34.86 0.0181
6500 I 2.72 1.3682 | 1.82 1.2326 I -1.48 0.8429 I -9.90 0.3200 I -35.14 0.0175
6550 I 2.59 1.3481 I 1.69 1.2141 I -1.63 0.8291 I -10.07 0.3135 1 -35.41 0.0170
6600 I 2.47 1.3285 I 1.55 1.1960 1 -1.77 0.8155 1 -10.25 0.3073 1 -35.68 0.0164
6650 1 2.34 1.3093 I 1.42 1.1782 | -1.91 0.8022 I -10.42 0.3012 | -35.95 0.0159
6700 1 2.21 1.2905 1 1.29 1.1608 I -2.06 0.7892 | -10.60 0.2952 I -36.22 0.0154
6750 I 2.09 1.2720 I 1.17 1.1437 1 -2.20 0.7765 I -10.77 0.2894 1 -36.49 0.0150
6800 1 1.97 1.2539 1 1.04 1.1270 I -2.34 0.7641 1 -10.94 0.2837 1 -36.76 0.0145
6850 I 1.84 1.2362 | 0.91 1.1106 | -2.48 0.7519 I -11.11 0.2782 | -37.02 0.0141
6900 I 1.72 1.2188 | 0.78 1.0946 1 -2.62 0.7400 | -11.28 0.2728 1 -37.29 0.0137
6950 I 1.60 1.2017 1 0.66 1.0788 | -2.75 0.7 2 83 1 -11.45 0.2675 1 -37.55 0.0133
7000 I 1.47 1.1850 I 0.53 1.0634 I -2.89 0.7169 1 -11.62 0.2624 | -37.82 0.0129
7050 1 1.35 1.1686 I 0.41 1.0483 | -3.03 0.7 057 1 -11.79 0.2573 1 -38.08 0.0125
7100 I 1.23 1.1525 1 0.29 1.0334 | -3.16 0.6947 I -11.96 0.2524 1 -38.34 0.0121
7150 I 1.11 1.1367 1 0.16 1.0189 I -3.30 0.6840 I -12.12 0.2477 I -38.60 0.0118
7200 | 0.99 1.1212 I 0.04 1.0046 I -3.43 0.6735 1 -12.29 0.2430 | -38.85 0.0114
7250 I 0.88 1.1060 | -0.08 0.9906 | -3.57 0.6632 I -12.45 0.2384 I -39.11 0.0111
7300 I 0.76 1.0911 1 -0.20 0.9769 1 -3.70 0.6531 | -12.62 0.2340 I -39.37 0.0108
7350 1 0.64 1.0765 1 -0.32 0.9634 I -3.83 0.6432 | -12.78 0.22% | -39.62 0.0104

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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TABLE I

Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE
DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

7400 1 0.52 1.0621 I -0.44 0.9502 I -3.97 0.6335 1 -12.94 0.2254 I -39.87 0.0101
7450 1 0.41 1.0480 I -0.56 0.9372 1 -4.10 0.6240 1 -13.10 0.2212 1 -40.13 0.0099
7500 1 0.29 1.0341 I -0.68 0.9245 1 -4.23 0.6147 I -13.26 0.2172 1 -40.38 0.0096
7550 1 0.18 1.0205 1 -0.80 0.9120 1 -4.36 0.6055 1 -13.42 0.2132 I -40.63 0.0093
7600 1 0.06 1.0072 1 -0.92 0.8997 1 -4.49 0.5966 | -13.58 0.2093 1 -40.88 0.0090
7650 1 -0.05 0.9941 I -1.03 0.8877 I -4.62 0.5878 I -13.74 0.2055 1 -41.12 0.0088
7700 1 -0.16 0.9812 I -1.15 0.8759 1 -4.74 0.5792 I -13.90 0.2018 1 -41.37 0.0085
7750 1 -0.28 019685 1 -1.27 0.8643 1 -4.87 0.5707 I -14.06 0.1982 1 -41.62 0.0083
7800 1 -0.39 0.9561 1 -1.38 0.8529 1 -5.00 0.5625 1 -14.21 0.1947 1 -41.86 0.0081
7850 I -0.50 0.9439 1 -1.50 0.8417 1 -5.12 0.5543 | -14.37 0.1912 1 -42.11 0.0078
7900 1 -0.61 0.9319 I -1.61 0.8307 | -5.25 0.5464 1 -14.53 0.1878 I -42.35 0.0076
7950 1 -0.72 0.9201 | -1.73 0.8198 I -5.38 0.5385 1 -14.68 0.1845 1 -42.59 0.0074
8000 1 -0.83 0.9085 1 -1.84 0.8092 I -5.50 0.5309 1 -14.83 0.1813 1 -42.84 0.0072
8050 1 -0.94 0.8971 1 -1.95 0.7988 1 -5.62 0.5233 1 -14.99 0.1781 I -43.08 0.0070
8100 1 -1.05 0.8859 1 -2.06 0.7885 1 -5.75 0.5159 1 -15.14 0.1750 1 -43.32 0.0068
8150 1 -1.16 0.8749 1 -2.18 0.7785 1 -5.87 0.5087 I -15.29 0.1720 I -43.55 0.0066
82 00 1 -1.27 0.8641 | -2.29 0.7686 1 -5.99 0.5016 I -15.44 0.1690 I -43.79 0.0065
8250 1 -1.38 0.8535 1 -2.40 0.7588 | -6.12 0.4946 I -15.59 0.1661 | -44.03 0.0063
83 00 1 -1.48 0.8430 1 -2.51 0.7493 1 -6.24 0.4877 1 -15.74 0.1632 I -44.27 0.0061
8350 I -1.59 0.8327 1 -2.62 0.7399 1 -6.36 0.4810 1 -15.89 0.1604 | -44.50 0.0060
8400 1 -1.70 0.8226 I -2.73 0.7306 1 -6.48 0.4743 I -16.04 0.1577 1 -44.74 0.0058
8450 I -1.80 0.8127 1 -2.83 0.7215 ! -6.60 0.4678 I -16.19 0.1550 1 -44.97 0.0056
8500 1 -1.91 0.8029 1 -2.94 0.7126 I -6.72 0.4615 1 -16.34 0.1524 1 -45.20 0.0055
8550 1 -2.01 0.7933 | -3.05 0.7038 I -6.84 0.4552 | -16.49 0.1499 1 -45.43 0.0053

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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Skywave field strength versus distance (200 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

D IS T-
TANCE 0 degrees 15 degrees 30 degrees

(km) dB(uV/m ) uV/m dB(uV/m ) uV/m dB(uV/m ) uV/m dB(uV/m ) uV/m dB(uV/m) uV/m

8600 -2.12 0.7838 -3.16 0.6952 -6.95 0.4490 -16.63 0.1474 -45.66 0.0052
8650 -2.22 0.7745 -3.26 0.6867 -7.07 0.4430 -16.78 0.1449 -45.89 0.0051
8700 -2.32 0.7653 -3.37 0.6783 -7.19 0.4370 -16.92 0.1425 -46.12 0.0049
8750 -2.43 0.7563 -3.48 0.6701 -7.31 0.4312 -17.07 0.1401 -46.35 0.0048
8800 -2.53 0.7474 -3.58 0.6620 -7.42 0.4254 -17.21 0.1378 -46.58 0.0047
8850 -2.63 0.7387 -3.69 0.6540 -7.54 0.4198 -17.36 0.1356 -46.81 0.0046
8900 -2.73 0.7301 -3.79 0.6462 -7.65 0.4142 -17.50 0.1334 -47.03 0.0044
8950 -2.83 0.7216 -3.90 0.6385 -7.77 0.4088 -17.64 0.1312 -47.26 0.0043
9000 -2.93 0.7133 -4.00 0.6309 -7.88 0.4034 -17.78 0.1291 -47.48 0.0042
9050 -3.03 0.7051 -4.10 0.6235 -8.00 0.3982 -17.93 0.1270 -47.71 0.0041
9100 -3.13 0.6970 -4.21 0.6161 -8.11 0.3930 -18.07 0.1249 -47.93 0.0040
9150 -3.23 0.6891 -4.31 0.6089 -8.23 0.3879 -18.21 0.1229 -48.15 0.0039
9200 -3.33 0.6813 -4.41 0.6018 -8.34 0.3829 -18.35 0.1210 -48.38 0.0038
9250 -3.43 0.6736 -4.51 0.5948 -8.45 0.3780 -18.49 0.1190 -48.60 0.0037
93 00 -3.53 0.6660 -4.61 0.5879 -8.56 0.3731 -18.63 0.1171 -48.82 0.0036
9350 -3.63 0.6585 -4.72 0.5811 -8.67 0.3684 -18.76 0.1153 -49.04 0.0035
9400 -3.73 0.6511 -4.82 0.5744 -8.79 0.3637 -18.90 0.1135 -49.26 0.0034
9450 -3.82 0.6439 -4.92 0.5678 -8.90 0.3591 -19.04 0.1117 -49.47 0.0034
9500 -3.92 0.6368 -5.02 0.5613 -9.01 0.3546 -19.18 0.1099 -49.69 0.0033
9550 -4.02 0.6297 -5.12 0.5549 -9.12 0.3501 -19.31 0.1082 -49.91 0.0032
9600 -4.11 0.6228 -5.21 0.5486 -9.23 0.3457 -19.45 0.1065 -50.12 0.0031
9650 -4.21 0.6160 -5.31 0.5424 -9.33 0.3414 -19.59 0.1049 -50.34 0.0030
9700 -4.30 0.6092 -5.41 0.5363 -9.44 0.3372 -19.72 0.1033 -50.55 0.0030
9750 -4.40 0.6026 -5.51 0.5303 -9.55 0.3330 -19.86 0.1017 -50.77 0.0029
9800 -4.49 0.5961 -5.61 0.5244 -9.66 0.3289 -19.99 0.1001 -50.98 0.0028
9850 -4.59 0.5896 -5.70 0.5186 -9.77 0.3248 -20.12 0.0986 -51.19 0.0028
9900 -4.68 0.5833 -5.80 0.5128 -9.87 0.3209 -20.26 0.0971 -51.41 0.0027
9950 -4.78 0.5770 -5.90 0.5072 -9.98 0.3169 -20.39 0.0956 -51.62 0.0026
10000 -4.87 0.5709 -5.99 0.5016 -10.09 0.3131 -20.52 0.0942 -51.83 0.0026

45 degrees 60 degrees
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INTERNATIONAL TELECOMMUNICATION UNIONBG-R2U) RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE Document 77-E
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2 23 April 1986

Original; English
FIRST SESSION GENEVA, APRIL/MAY 1986

COMMITTEE 4

THIRD REPORT OF WORKING GROUP 4-B 
TO COMMITTEE 4

Working Group 4-B has adopted the texts presented in Annexes 1 and 2
Concerning the standardized power for daytime in Noise Zone 2, two 

administrations thought that a higher power could be necessary, and one 
administration was in favour of 1 kW.

Concerning the maximum station power, three administrations were in 
favour of 5 kW and five administrations were in favour of 10 kW.

T.M. BEILER 
Chairman of Working Group 4-B

Annexes: 2

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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ANNEX 1

1.1.15 Sky-wave field strength. 50% of the time
The sky-wave field strength during the reference hour which is

exceeded for 50% of the nights of the year. The reference hour is the period of
one hour beginning one and a half hours after sunset and ending two and a half 
hours after sunset at the midpoint of the short great-circle path.
1.1.16 Characteristic field strength (Ec)

The field strength, at a reference distance of 1 km in a horizontal 
direction, of the ground-wave signal propagated along perfectly conducting 
ground for 1 kW station power, taking into account losses in a real antenna.
Note 1 - The gain (G) of the transmitting antenna relative to an ideal short
vertical antenna is given in dB by the toilowing equation:

G = 20 log J c  (1)
300

where:
Ec: units of mV/m.

Note 2 - The effective monopole radiated power (e.m.r.p.) is given in dB (kW) by the 
following equation:

where:
e.m.r.p. = 10 log Pt + G (2)

Pt: station power (kW).

1.2 Symbols
Hz: hertz
kHz: kilohertz
W: watt
kW: kilowatt
mV/m: millivolt/metre
yV/m: microvolt/metre
dB: decibel
dB(pV/m): decibels with respect to 1 pV/m 
dfi(kW): decibels with respect to 1 kW
mS/m: millisiemens/metre
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3.5 Standardized transmitter parameters

The allotment plan shall be based on a standard according to Table E J 
below, and a standard omnidirectional antenna with 90° electrical antenna height.

Table of standard powers

Noise zone 1 Noise zone 2

Daytime 1 kW E 5 kW J
Night-time 1 kW 1 kW

3.5 a) Station power

In no case the power shall be greater than E 5 kW/10 kW J .

3.8 a) Co-channel standardized distance

The standardized distance shall be 330 km. However, administrations in areas
involving sea-paths shall consider greater distances*.

* Ground-wave propagation over sea-paths would involve distances of 450 km to protect
a nominal usable field strength of 3.3 mV/m and 360 km to protect a nominal field
strength of 6 mV/m.

r  3.9 J Application of protection criteria

f  3.9.1 J Protection to allotments

The signal strengths to be protected are the appropriate values of nominal 
usable field strength as shown in paragraph 3.6. The area to be protected is the border 
of an allotment area.

The maximum permitted interfering field strength within the area is the value 
of the nominal usable field strength divided by the appropriate protection ratio.

In the case of night-time co-channel interference, the interfering signal is 
considered to be the greater of the groundwave or skywave signal. In all other cases,
only groundwave interference is considered.

The effect of each interfering signal should be evaluated separately, and the 
presence of interference from other stations in excess of this permissible level should 
not reduce the necessity to limit interference which would result from proposed 
modifications or assignments.

E 3.9.1 J Protection to non-allotments

Assignments on non-alloted channels are not specifically provided protection 
from assignments using allotments. The amount of interference from the latter is 
limited by restricting them to standard parameters or the equivalent as defined 
in C  J • However, assignments on non-alloted channels are protected from subsequent 
non-allotments. The protected contour encompasses the area where the groundwave 
field strength is equal to or greater than the appropriate value of Enom found in 
paragraph E 3.6 J.
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The maximum permitted interfering field strength within the area is the value 
of the nominal usable field strength divided by the appropriate protection ratio.

In the case of night-time co-channel interference, the interfering signal is 
considered to be the greater of the groundwave or skywave signal. In all other cases, 
only groundwave interference is considered.

The effect of each interfering signal should be evaluated separately and the 
presence of interference from other stations in excess of this permissible level should 
not reduce the necessity to limit interference which would result from proposed 
modifications or assignments.

Where the protected contour would extend beyond the boundary of the country 
in which the station is located, the maximum permissible interfering groundwave field 
strength at the boundary is the calculated field strength of the protected assignment 
along the boundary divided by the protection ratio.

/T 3.9.3 _7 Skywave interference calculations

The field strength of skywave interfering signals shall be calculated on 
the basis of 50% of the time, either at the boundary of the allotment or at the site 
of a non-allotment.
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ANNEX 2 

RECOMMENDATION [C0M4/1]

Relationship between physical and electrical antenna height

The Regional Administrative Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First Session, 
Geneva, 1986),

considering

that information relating to the relationship between physical antenna 
height and electrical antenna height would be useful to every administration 
when establishing assignments in the 1 605 - 1 705 kHz band;

recommends administrations in Region 2

within the limits of their possibilities, to carry out measurements to 
define this relationship and submit the relevant data to the concerned CCIR 
Study Group taking into account the CCIR Working schedule;

requests the CCIR

a) to prepare, on the basis of the contributions submitted a Report to the
Second Session of the Conference;

b) to carry out these studies within the normal framework of the
CCIR Study Groups' activity.
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THE BROADCASTING SERVICE IN THE
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FIRST SESSION GENEVA, APRIL/MAY 1986

Document 78-E
23 April 1986
Original: English

COMMITTEE 6

Source: Document 63

FOURTH SERIES OF TEXTS FROM COMMITTEE 4 

TO THE EDITORIAL COMMITTEE

The text of Document 63 has been adopted by Committee 4 and is 
submitted to the Editorial Committee.

The delegate of Cuba reserved his position concerning the nominal 
usable field strength daytime in Noise Zone 1.

M.L. PIZARRO 
Chairman of Committee 4

F o r reasons o f eco nom y, this do cu m ent is p rin ted  in a lim ited  num ber o f copies. Partic ipants  are the re fo re  k in d ly  asked to  bring
th e ir  copies to  the  m eeting since no others can be m ade availab le .
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THE BROADCASTING SERVICE IN THE
BAND 1 605-1 705 kHz IN REGION 2
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Document 79-E
23 April 1986
Original : English

COMMITTEE 4

FINAL REPORT OF WORKING GROUP 4-B

Working Group 4-B presents the following information on adjacent 
channel and protection outside national boundaries, which might be useful for 
Committee 5.

1. Comments on adjacent channel assignments

The following table shows the groundwave distance (in km) in which the 
Enom value is obtained.

It was considered Enom = 0.5 mV/m for Noise Zone 1 and Enom = 1.25 mV/m 
for Noise Zone 2, a protection ratio of 0 dB and a standard omnidirectional 
antenna with 90° height.

Ground
conductivity

(mS/m)
Noise Zone 1 (1 kW)

Noise Zone 2

1 kW 5 kW

Poor (2) 24 15 23

Fair (5) 36 20 35

Good (10) 53 35 52

Very good (30) 100 65 98

Sea (5000) 310 160 280

Furthermore, the following criteria were considered adequate to be 
adopted in the cases of adjacent channel assignments.

F o r reasons o f eco nom y, th is do cu m ent is p rin ted  in a lim ited  num ber o f copies. Partic ipants  are there fo re  k in d ly  asked to  bring
th e ir  copies to  the  m eeting since no others can be m ade available.
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No station has the right to be protected beyond the boundary of the 
country in which the station is established, except when otherwise specified in 
a bilateral or multilateral arrangement.

No broadcasting station shall be assigned a nominal frequency with a 
separation of 10 kHz from that of a station in another country if the 2500 uV/m 
contours overlap.

No broadcasting station shall be assigned a nominal frequency with a 
separation of 20 kHz from that of a station in another country if the
10.000 uV/m contours overlap.

No broadcasting station shall be assigned a nominal frequency with a 
separation of 30 kHz from that of a station in another country if the
25.000 uV/m contours overlap.

In addition to the conditions described in 4.10.4.2, when the protected 
contour would extend beyond the boundary of the country in which the station is 
located, its assignment shall be protected in accordance with 4.10.2 and 
4.10.3.

For protection purposes, the boundary of a country shall be deemed to 
encompass only its land area, including islands.

2. Protection outside national boundaries

T.M. BEILER 
Chairman of Working Group 4-B
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Document 80-E
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Original: English

PLENARY MEETING

MINUTES 

OF THE 

FOURTH PLENARY MEETING

Thursday, 24 April 1986, at 1530 hrs

Chairman: Mr. F. Savio C. PINHEIRO (Brazil)

Subjects discussed:

1. Approval of the minutes of the second Plenary Meeting 

Draft structure of the Report to the Second Session.2 .

3. Third Series of texts submitted by the Editorial 
Committee for first reading (Series B.3)

4. Fourth Series of texts submitted by the Editorial 
Committee for first reading (Series B.4)

5. First Series of texts submitted by the Editorial 
Committee for second reading (Series R.l)

Documents

49

54

74

76

72

6. Venue of the Second Session of the Conference

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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1. Approval of the minutes of the second Plenary Meeting (Document 49)

The minutes of the second Plenary Meeting were approved as amended (see 
Corrigendum 1 to Document 49).

2. Draft structure of the Report to the Second Session (Document 54)

2.1 The Chairman of Committee 6 explained that the basis for the structure
proposed was the text adopted at Buenos Aires with some changes to take specific
points into account. The text had been divided but it was acknowledged that 
there might be some changes in the order within chapters in the light of 
discussion.

2.2 The delegate of the United Kingdom noted that Chapter 5 was placed in
square brackets and wondered whether they, or the chapter, could be deleted. The
Chairman of Committee 4 explained that the chapter was no longer necessary and 
could be deleted; the following chapters would be renumbered accordingly.

2.3 The Chairman suggested that the Working Group of the Plenary should 
prepare a draft introduction and a draft Resolution to convey the report of the 
First Session to the Second Session of the Conference.

It was so agreed.

Document 54, as amended, was approved.

3. Third Series of texts submitted by the Editorial Committee to the 
Plenary Meeting for first reading (Series B.3) (Document 74)

3.1 In response to a request for clarification from the delegate of
Paraguay, the Chairman of the Editorial Committee stated that the square
brackets around the title were a purely editorial matter.

Chapter 2, section 2.2

It was agreed to retain Figure 2.3 for information and that the IFRB 
would make available the curve it used to calculate compatibility.

Figure 2.6

3.2 The delegate of Cuba withdrew his reservation concerning the skywave 
propagation curve for distances less than 200 km.

Table 2.Ill

3.3 The Chairman of the Editorial Committee drew attention to an error in
the Spanish version where the heading should read "(de 0 a 10,000 km)".

Chapter 6 - Technical Criteria for inter-service sharing

Introductory paragraph

3.4 The Chairman of Committee 4 explained that the square brackets around 
the paragraph were necessary pending the results of Committee 5's work.

Following a discussion in which the delegates of Canada, Mexico,
Brazil, France, Cuba and the representative of the IFRB drew attention to a 
number of issues inherent in the paragraph, it was agreed to retain the square 
brackets pending consultations with all administrations and the results of 
Committee 5's deliberations.
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The Third Series of texts (B.3) submitted by the Editorial Committee 
was approved, as amended, on first reading.

4. Fourth Series of texts submitted by the Editorial Committee for first 
reading (Series B.4) (Document 76)

Recommendation C0M4/B

Approved.

Recommendations C0M4/C and C0M4/D

4.1 The representative of the IFRB requested clarification on the inter­
relationship between the two Recommendations which appeared to overlap.

4.2 The Chairman of Committee 4 said that both were necessary; the annex to 
C0M4/C related to calculation of field strengths while that to C0M4/D was 
concerned with skywave field strength.

The representative of the IFRB suggested that the two annexes be merged 
into a single annex. Together with the Chairman of Committee 4 a representative 
of the IFRB would draft an appropriate new text retaining the substance.

It was so agreed.

The Fourth Series of texts (B.4) submitted by the Editorial Committee 
was approved on that understanding.

5. First Series of texts submitted by the Editorial Committee to the
Plenary Meeting for second reading (Series R.l) (Document 72)

Chapter 1

Approved.

5.1 The delegate of France withdrew his objection to the deletion of the
definition of "synchronized network" which the Plenary had decided at its 
previous meeting.

Chapter 2

Approved.

5.2 The Chairman of the Editorial Committee thanked the United States
Delegation for providing the originals for Figures 2.1 and 2.2; improved figures 
would be produced shortly.

Chapter 3, Chapter 4, Annex 1 and Annex 2

Approved.

The First Series of texts (R.l) submitted by the Editorial Committee 
was approved, on second reading, subject to minor drafting amendments indicated 
by the Chairman of the Editorial Committee (paragraph 2.1.3.2).
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6.1 The delegate of Costa Rica proposed that the possibility of holding the 
Second Session in Region 2, in order to facilitate participation by members of 
the Region, should be studied.

6.2 The delegate of Cuba, supported by the delegate of Colombia, requested 
the Secretary-General to convey that proposal to the Administrative Council.

6.3 The Secretary-General said that the Council, in deciding on the agenda, 
date and place for the Second Session, would need to consult the members of the 
Region but, clearly, could only take action if a Member Administration issued an 
invitation to the Second Session.

The Secretariat would be ready to prepare the financial implications of 
holding a conference in Region 2.

6.4 The delegate of Barbados reminded the meeting that a Caribbean 
administration might be a likely candidate for hosting the Second Session.

At the request of the Chairman, the Working Group of the Plenary agreed 
to prepare a Recommendation urging administrations in Region 2 to consider the 
possibility of holding the Second Session of the Conference in that Region.

The meeting rose at 1705 hours.

6. Venue of the Second Session of the Conference

The Secretary-General: 

R.E. BUTLER

The Chairman:

F. Savio C. PINHEIRO
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Corrigendum 1 to 
Document 81-E 
7 May 1986 
Original : SpanishFIRST SESSION GENEVA, APRIL/MAY 1986

COMMITTEE 4

SUMMARY RECORD

OF THE

SIXTH AND LAST MEETING OF COMMITTEE 4

Paragraph 2.4

Replace by the following :

The delegate of Colombia, supported by the delegates of Brazil
and Ecuador, proposed that, since the noise zones had been defined, 
coordination distances should be determined for each noise zone. Therefore, 
she proposed, for noise zone 2, a standardized co-channel distance of 120 km, 
which corresponded to standardized parameters for that zone, but the 
delegate of the United States said that different distances for respective 
noise zones would complicate allotment procedures.

After further discussion, it was agreed to amend the sub-paragraph

"3.8 a) Co-channel standardized distance
The standard distance shall be 330 km for noise zone 1 and 
120 km for noise zone 2. However, administrations in areas 
involving sea paths may consider greater distances. For 
information, groundwave propagation over sea paths would 
involve distances of 450 km to protect a nominal usable field 
strength of 3.3 mV/m and 360 km to protect a nominal field 
strength of 6 mV/m.11

as follows

F o r reasons o f eco nom y, this do cu m ent is prin ted  in a lim ited  num ber o f copies. Partic ipants  are the re fo re  k in d ly  asked to  bring
the ir copies to  the  m eeting since no others can be m ade available.
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(TECHNICAL CRITERIA)

Thursday, 24 April 1986, at 0915 hrs

Chairman: Mr. M.L. PIZARRO (Chile)

Subjects discussed:

1. Summary record of the second meeting of Committee 4

2. Third report of Working Group 4-B

3. Final report of Working Group 4-B

4. Completion of the work of the Committee

Document 81-E
29 April 1986
Original: English

COMMITTEE 4

Documents

53

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.
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1. Summary record of the second meeting of Committee 4 (Document 53)

The summary record of the second meeting was approved.

2. Third report of Working Group 4-B (Document 77)

2.1 The Chairman of Working Group 4-B introduced Document 77.

Following a brief discussion involving the Chairman and the delegates 
of Canada, Brazil, the United Kingdom, the United States, Cuba and Mexico, it 
was decided that the text, when approved by Committee 4, would be submitted 
through the Editorial Committee to the Plenary, on the understanding that 
Committee 5 would be duly informed of all matters having a bearing on the 
latter's task; wherever it was felt necessary, items could appear in square 
brackets for the time being.

ANNEX 1

1.2 Symbols

It was agreed to add the symbol a for conductivity.

3.5 Standardized transmitter parameters

It was agreed to amend the title to "Standardized station parameters".

It was also agreed that in the table of standard powers the figure for 
both noise zones would be shown as 1 kW for daytime and night-time alike but 
would appear within square brackets in respect of daytime in the noise zone 2 
column, to take account of reservations expressed by the delegates of the 
United Kingdom and France.

3.5 a) Station power

2.2 The delegates of Brazil and Cuba thought that 5 kW should be the
maximum power whereas the delegates of Canada, the United Kingdom and 
the United States felt that a maximum of 10 kW should be permitted.

Following brief informal consultations it was agreed to insert a new 
first sentence based on a proposal by the delegate of Mexico, further amended by 
the delegate of Brazil, as follows:

"Powers greater than the standardized power may be utilized provided 
that interference caused to other countries by allotted and non­
allotted channels does not exceed that produced by a station using 
standardized parameters.".

The existing text would become the second sentence, the term"[5 kW/10 kW]" being 
replaced by "[10 kW]".

3.8 a) Co-channel standardized distance

2.3 The delegate of Cuba, supported by the delegate of France, proposed
that the text of the note should form part of the sub-paragraph itself.
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2.4 The delegates of Colombia, Brazil and Ecuador proposed that a separate
distance of 120 km be indicated for noise zone 2, but the delegate of the
United States said that different distances for respective noise zones would 
complicate allotment procedures.

After further discussion, it was agreed to amend the sub-paragraph as
follows:

"3.8 a) The standardized distance shall be 330 km. However, administrations in 
areas involving sea-paths may consider greater distances. By way of information, 
ground-wave propagation over sea paths .........  strength of 6 mV/m.".

2.5 The delegate of Cuba said he wished to enter a reservation with respect
to that wording.

3.9.1 Protection to non-allotments

It was agreed to place the title of 3.9.1. in square brackets for 
editorial reasons.

Document 77 was approved, as amended.

3. Final report of Working Group 4-B (Document 79)

3.1 The Chairman of Working Group 4-B, introducing Document 79, said that
the Working Group's final report would be forwarded to Committee 5.

1. Comments on adjacent channel assignments

It was agreed to insert the word "first" before "adjacent" in the
title.

Minor editorial changes noted by the delegates of France and Brazil 
were also agreed.

2. Protection outside national boundaries

3.2 The Chairman said that the paragraphs under that heading should be 
numbered consecutively from 2.1.

3.3 The Chairman of Working Group 4-B, referring to paragraph 2.5, said
that the reference to 4.10.4.2 would become 2.2 under the new numbering; the
references 4.10.2 and 4.10.3, however, would have to be placed within square 
brackets for the time being.

Document 79, as amended, was approved.

4. Completion of the work of the Committee

4.1 The Chairman announced that the Committee had now completed its work.
He expressed his warmest thanks to all delegations for their cooperation and 
great efforts, particularly the Chairmen of the Working Groups whose 
contribution had been so valuable.
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4.2 The delegates of the United States, Canada and Brazil expressed sincere
appreciation for the work of the Chairman.

4.3 The Chairman then declared the work of the Committee completed.

The meeting rose at 1215 hours.

The Secretary: The Chairman:

J. FONTEYNE M.L. PIZARRO
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FIRST SESSION GENEVA, APRIL/MAY 1986

COMMITTEE 5

SUMMARY RECORD 

OF THE

SEVENTH MEETING OF COMMITTEE 5 

(PLANNING CRITERIA)

Thursday, 24 April 1986, at 1400 hrs

Chairman: Mr. M. FERNANDEZ-QUIROZ (Mexico)

Subjects discussed:

1. Legal aspects of a number of questions relating 
to Document 57

2. First report from the Chairman of Working Group 5-A

Document

75

l?
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1.1 The Chairman recalled that some uncertainty had emerged in
Working Group 5-B's discussions as to the interpretation to be given to RR 480 
and the precise legal standing of the procedures envisaged in the proposed 
draft Final Acts of the second session of the Conference (Document 57). At the 
Committee's request, he had asked the Secretary-General to advise them on the 
legal aspects of the matter.

1.2 The Secretary-General said that he had been posed two questions by the
Chairman of Committee 5. Firstly, could the present Conference adopt provisions
and instructions to the IFRB that were not part of a regional agreement or not 
intended to be included in the Radio Regulations i.e. with the appropriate 
process. Secondly, could the Conference adopt a plan and provisions applicable 
to all countries of the Region without giving the countries not present at the 
Conference the opportunity to communicate their requirements and without those 
provisions being included in the Radio Regulations.

In order to provide some guidance on the matter, and speaking as the 
person responsible for the legal advice given to the organs of the Union, 
including the present Conference, but without going into the details, he made 
the general legal comments contained in the statement appearing at Annex- 1, 
which had resulted from a close examination of the matter with the Legal 
Adviser.

From that statement, it was apparent that the answer to the two 
questions was no. However, from a procedural point of view there was always the 
Administrative Council and the second session of the Conference, which was 
scheduled for late 1988. There were indications that a conference of a regional 
character previously foreseen for Region 3 in early 1988 would be postponed.
If it were appropriate, a chain of events could be envisaged leading from the 
forthcoming session of the Administrative Council in order to have the question 
put on the agenda in a practical way for the second session and at the same time 
on the agenda for the WARC for the Geostationary Orbit (ORB-2) in mid-1988, by 
which time, if there had been a revision in the programme, the second session 
would have already taken place and identified the particular provisions that 
would be appropriate for modification of RR 480. At the same time, perhaps, it 
would have identified the detailed provisions of the technical characteristics 
to be used in the use of the band for inclusion in some form of Appendix. Those, 
however, were matters of mechanics and could be looked at. Clearly, from the 
legal point of view the application of a decision for all Members, parties or 
non-parties to an agreement, would have to find its way through appropriate 
provisions in the Radio Regulations.

1.3 The representative of the IFRB (Mr. Berrada), speaking in explanation
of the Board's position with regard to implementation of the two options, 
recalled the suggestion made in Working Group 5-B that procedures should be 
envisaged to reword RR 480 on the lines of RR 584, in other words that the use 
of the band in question should be established and operated in accordance with an 
agreement and associated plan. He drew the Committee's attention to the fact 
that the Region 1 plan covered by RR 584 had been based on the submission of 
requirements by administrations (the IFRB being authorized to prepare and submit 
the requirements of administrations not attending the relevant conference). That 
fact encouraged countries that had not attended the conference to accede to the 
plan, since such accession was a prerequisite for any alteration or addition to 
their assignments under the plan.
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1. Legal aspects of a number of questions relating to Document 57
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The proposed Region 2 plan was different in that it was not to be based 
on requirements submitted by administrations but on objective criteria 
applicable to all countries of the Region whether or not they had attended the 
Conference. It had been suggested that those criteria should be embodied in a 
limited number of provisions to cover the planning steps not dealt with by the 
Conference. In the event that the Conference decided to adopt an allotment plan 
with such associated provisions and submitted them through the
Administrative Council to a WARC for inclusion in the Radio Regulations in order 
to make them mandatory for all countries of the Region, the IFRB would consider 
itself entitled, even before the final formalities were completed by the 
relevant WARC, to apply the plan and provisions to all the countries of the 
Region.

With regard to the suggestion that the procedures for more detailed 
coordination of the allotment plan should be set out in a regional agreement, he 
pointed out that such an agreement, as with the Region 1 agreement, could be 
applied by IFRB only to the countries of the Region that had acceded to the 
agreement.

1.4 The Secretary-General noted that accession to an agreement by all the
countries of a region was frequently a lengthy procedure and an agreement could 
not be legally binding on the members of a Region until all had acceded to it. 
While there was certainly a need for a regional agreement in the present 
instance, there was also a case for considering the preparation of provisions 
intended to complement that agreement for submission to a WARC for inclusion in 
the Radio Regulations in some form of Appendix, in order to bind all members of 
the Region to basic provisions which could be supplemented by the procedures 
detailed in any separate agreement.

1.5 The delegate of the United States of America said that in the light of 
the legal advice given and the other comments made, he considered that the 
correct procedure to make sure of the legal standing of the Conference's 
decisions would be to prepare a regional agreement. In addition, the Conference 
should make provision for the relevant change to RR 480, and for action to have 
the terms and provisions of the agreement embodied in the Radio Regulations, by 
requesting the Administrative Council to have the matter placed on the agenda of 
a forthcoming WARC. The present session of the Conference should further 
recommend to the Administrative Council that the agenda of the second session 
should be amended to allow the Conference to deal not only with broadcasting but 
also with non-broadcasting issues concerned with the 1 605 - 1 705 kHz band in 
order to facilitate steps to deal with the matter at a WARC, since all parties 
to the use of the band would have been covered.

1.6 The Secretary-General said that, in the light of that approach, thought
would need to be given to which forthcoming WARC the relevant requests should be 
submitted. He noted that it would be advantageous to have any revision of the 
Radio Regulations approved by a WARC held before the next Plenipotentiary 
Conference. That would accelerate ratification or approval of the relevant 
provisions since, under No. 174 of the Convention, accession to the new 
Convention to be developed by the Plenipotentiary Conference would necessarily 
entail approval of the Radio Regulations as revised at that date. The last 
suitable WARC before the Plenipotentiary was the ORB-2 Conference.

1.7 The representative of the IFRB (Mr. Brooks), noting that under the
present conference schedule the ORB-2 Conference preceded the second session of 
the present Conference, said that the proposal to amend RR 480 could be carried 
out by a WARC that preceded the second session. However, insertion into the 
Radio Regulations of the provisions associated with the regional agreement would 
have to be dealt with by a WARC following the second session.
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1.8 The Secretary-General said that the ORB-2 Conference was a particularly
suitable WARC to deal with any revision of the Radio Regulations proposed by the
present Conference since the Administrative Council would be considering the 
ORB-2 agenda at its next session and it would be relatively easy to include on 
that agenda any additional items proposed by the present Conference. There was a 
possibility that by exchanging dates with the proposed Region 3 conference for 
early 1988 the second session of the Conference could be brought forward to a 
date in 1988 before ORB-2 and that action might well be suggested to the 
Administrative Council.

1.9 The representative of the IFRB (Mr. Berrada) noted that a sufficient
time lag would have to be left between the second session of the Conference and
ORB-2 in order to allow communication of the decisions of the former to all 
administrations for consideration.

1.10 The Chairman of the Drafting Group said that his Group's forthcoming 
work in drafting the relevant Recommendations to be sent to the Administrative 
Council would take into account all the advice given and points raised in 
discussion.

2. First report from the Chairman of Working Group 5-A (Document 75)

2.1 The Chairman of Working Group 5-A said that the first part of 
Document 75 proposed texts for the definition of the two important concepts of 
"allotment" and "allotment area". The second part set out the proposed basis for 
planning, which contained 12 specific provisions. The capital letters enclosed 
in square brackets throughout the text referred to texts and tables that were 
currently being developed by the Working Group for submission in a further 
report.

Definitions

2.2 In reply to the delegate of Chile, who questioned the appropriateness
of the term defined being used for explanatory purposes in the body of the 
definition, the Chairman proposed that the matter be referred to the Chairman of 
Working Group 5-A and further discussion of the definitions deferred to a later 
meeting of Committee 5.

It was so agreed.

Basis for planning

The introductory phrase and subsections (a) to (f) were approved 
subject to the replacement of the word "interesadas" by "involucrados" in the 
Spanish text only of subsection (e) and subject to the insertion of the word 
"appropriate" before "standardized" in subsection (f), with removal of the "(s)" 
after "distance".

The meeting rose at 1525 hours.

The Secretary: The Chairman:
M. GIROUX M. FERNANDEZ-QUIROZ

Annex: 1
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ANNEX 1

Legal aspects of a number of questions 
related to Document 57

(Statement by the Secretary-General)

1. First of all, it is recalled that this session of the Conference is, 
according to its agenda contained in AC Resolution No. 913, mandated "to 
establish", inter alia, "guidelines for the agreement” (see sub-paragraph 2.1.7 
of the agenda). According to S 2.5 of the agenda, "the second session of the 
Conference" is referred to as "relating to the establishment of an agreement and 
an associated plan" . As this is a RARC of Region 2, it has to be thus concluded 
that the result of this Conference, according to its mandate as presently 
reflected in AC Resolution No. 913, is expected to be a regional agreement and 
an associated plan on the subject.

2. Document 57 gives the impression that the work of this Conference - to 
be accomplished at its second session - should be only a plan with associated 
provisions adopted by this Conference, but both not being embodied in a regional 
agreement. Such a result would be a novelty and in contradiction with the 
legislative practice followed up to now by the Union in RARCs and would 
furthermore have no legally binding force.

3. In similar cases treated before in the Union by RARCs, regional 
agreements were indeed adopted containing the necessary provisions and an 
associated plan or plans, including, in particular, provisions related to 
approval/ratification, accession and denunciation procedures. The latter 
provisions are of utmost importance with regard to the legally binding force of 
any instrument adopted upon any Member of the Union. Any such Member has to 
become a Party to any such instrument, before the latter is applicable to it, 
becoming a Party being materialized by way of either "approval", "ratification" 
or "accession" as specified in the agreement, more generally speaking: by an 
expression of consent to be bound thereby. Without this consent, the agreement 
is not legally binding upon a Member and cannot be applied to it.

4. Such an expression of consent to be bound is not foreseen at all in
Document 57 which, in its "Preamble", does not even contain the usual standard
clause "subject to the approval of the competent authorities of their respective 
countries" (cf., for example, the Preamble to the "Regional Agreement Relating 
to the Use of the Band 87.5 - 108 MHz for FM Sound Broadcasting (Region 1 and 
Part of Region 3)", Geneva, 1984). In this context, it is, in passing, also 
noted that, in the Union's legislating practice through conferences, delegations 
are usually not empowered to bind, by their simple signature of any instrument 
adopted, their respective administrations, without the latter's subsequent 
approval (cf. Nos. 172 and 582 of the Convention).

5. If, for whatever reason, the present session of this Conference comes
to the conclusion that the adoption of a regional agreement would not be 
possible, appropriate or desirable, there appears to be only one other course of 
action, from the legal point of view, to make the result of this Conference 
applicable to all Members of the Union in Region 2. This course of action would 
consist in a resolution to be addressed to the AC - in relation with
i 2.5 of the agenda - inviting the latter to put the incorporation of the 
provisions and the associated plan adopted by the second session of this 
Conference into the Radio Regulations (RR) themselves on the agenda of a 
forthcoming World Administrative Radio Conference (WARC), which would then be 
competent to act accordingly with the effects described in the provisions of 
Article 42 of the Convention.
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6. Apart from the adoption of a regional agreement and the course of
action just outlined in the preceding paragraph, .there is no other, third 
legally sound way to make the provisions and the associated Plan applicable to 
the Members of the Union in Region 2.

7. In the latter context, reference has indeed to be made to No. 480 of
the RR, the text of which is quoted in the "Preamble" of Document 57 and does 
therefore not need to be repeated.

8. To consider that the wording of No. 480 of the RR would imply any
direct or indirect "delegation" of authority by a WARC, i.e. the WARC 1979, 
which indeed incorporated this provision in the RR and also adopted its 
Recommendation No. 504 on the subject (but not quoted in Document 57), to the 
present RARC to amend by partially revising the RR themselves, would be legally 
erroneous and in contradiction with the pertinent provisions of Article 7 of the 
Convention (the Nairobi Convention currently in force having not modified in any 
way these provisions as to their contents as compared with the previous 
Malaga-Torremolinos Convention).

9. Nos. 52 and 53 of the Convention stipulate very clearly that only
"the agenda of a World Administrative Conference may include: a) the partial 
revision of the Administrative Regulations mentioned in No. 643". This means, in 
the present context, that only a WARC could partially revise the RR by 
incorporating therein the provisions and associated "Plan" (see No. 480 of
the RR) adopted by this RARC. Nowhere in the Convention has any such authority, 
which rests with a competent WARC (see § 7 above), been entrusted to a RARC.
No. 56 of the Convention stipulates what a RARC may deal with; therein, no 
mention is made that a RARC may, even upon delegation by a WARC, partially 
revise the RR. Furthermore, in the case of any RARC - like, by the way, in the 
case of any WARC - the third sentence of No. 51 of the Convention applies, 
according to which "the decisions of such conferences must in all circumstances 
be in conformity with the provisions of the Convention".

10. If ever WARC 1979 had had the intention of giving such an authority to
the present RARC by way of "delegation" (see § 8 above) - for which there is
no evidence available, as far as known - through adopting the text of No. 480 of 
the RR, such a decision itself would have been taken by that Conference not in 
conformity with the pertinent provisions of Nos. 52 and 53 of the Convention and 
would thus be in contradiction with the provision of No. 51 quoted in § 11 
above. If the present RARC itself would try to revise and amend the RR 
themselves, it would act ultra vires and violate the same provisions of the 
Convention.
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1. Summary record of the first meeting of Committee 3 (Document 37)

The summary record of the first meeting was approved.

1.1 The Chairman informed the Committee that the Note he had been asked to
transmit to the Chairmen of Committees 4 and 5 had been distributed as Conference 
Document 43; and at the same time he had sent a Note to the Chairman of the IFRB, the 
Director of the CCIR and the Secretary-General asking them to provide similar 
information. Upon receipt of the replies later that week or early the following week 
the Committee would then prepare a report to the Administrative Council on the
budgetary consequences of decisions taken by the Conference.

2. Attendance at regional administrative conferences of Members not 
belonging to the region concerned (Document 18(Rev.l) + Corr.l)

2.1 At the Chairman1s invitation, the Secretary of the Committee introduced
the above document in which the erroneous method of calculating the price for a set
of conference documents had been reviewed and corrected, resulting in a figure of
300 Swiss francs per set.

2.2 The Chairman thanked the Secretary for clarifying the situation and said 
that he now understood that henceforth administrations outside the region which 
requested copies of documents, without attending the Conference at all, would also 
be charged that price.

2.3 The Secretary pointed out that it would be for the Administrative Council 
to discuss the matter but in principle that was the case.

The Committee took note of Document 18 as revised and corrected.

Position of the Conference accounts as at 18 April 1986
(Document 31)

3.1 The Secretary said that very little expenditure had occurred to date and
estimated expenditure up to the end of the Conference could not yet be established 
very precisely. It appeared, however, that so far there were unused credits of about 
5%.

In reply to the delegate of the United Kingdom who asked whether any provision 
had been made for evening or Saturday morning meetings, he said that it was hoped that 
three teams of interpreters would suffice, but additional interpreters would have to 
be recruited if there were numerous extra meetings. That latter situation was not
covered by the'figures given in the document.

The Committee took note of the position of the accounts reflected in
Document 51.

The meeting rose at 0920 hours.
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The Secretary: The Chairman:

R. PRELAZ E.D, DuCHARME
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Position of RARC BC—R2 accounts at 28 April 1986

Items £
Budget 
ipproved 
by AC

Budget Expenditure at 28. 4.1986
adj us ted 
at 1.04 

1) actual
estimated

or
committed

total

Subhead I - Preparatory work 
20.611 IFRB preparatory work 200

Swiss fra 

200

ncs (thou 

27

sands) - 

173 200

Subhead II - Staff expenditure
20.621 Sec. staff salaries 365 371 0 365 365
20.622 Com. serv. staff salaries 336 338 57 265 322
20.623 Travel (recruitment) 14 14 5 6 11
20.624 Insurance 46 46 0 32 32

. 761 769 62 668 730
Subhead IV - Premises and equipment 
20.641 Premises, furniture, 35 35 0 42 42

machines
20.642 Document production 20 20 0 12 12
20.643 Office supplies and 

overheads 20 20 4 12 16
20.644 PTT 15 15 0 15 15
20.645 Technical installations 5 5 0 3 3
20.646 Sundry and unforeseen 10 10 1 7 8

105 105 5 91 96

Subhead V - Other expenses
20.651 Interest 37 37 0 15 15

Subhead VI - Final Acts
20.661 Report to the 2nd Session 20 20 0 10 10

Total, Section 20.6 1123 1131 94 957 1051

Unused credits
i 80

1) Budget, including additional credits to take account of changes in the 
United Nations common system.
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ANNEX

CCIR Intersessional activity

Recommendations 4/A and 4/B respectively contained in Document 93 and 
Document 76 request the CCIR to carry out specific studies during the 
intersessional period.

According to the above-mentioned documents, these studies will be 
carried out as a. part of the normal CCIR Study Group(s) activities.

The results of these studies will be contained in a report (CCIR report 
to the second session of the Conference) which will be submitted as a Conference 
document.

The cost for the dissemination of the report as a Conference document 
(translation, typing, printing and postage) is estimated to be
10,000 Swiss francs chargeable to the Conference budget.
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1.1 The Chairman invited the Committee to complete its consideration of
Document 75, from 6.1 g) onwards.

1.2 The representative of the IFRB (Mr. Berrada) said that, since

1. First report from the Chairman of Working Group 5-A (continued)
(Document 75)

Committee 4 had adopted two noise zones for which powers had been considered 
there was an urgent need to define standardized distance and consider the 
conditions of its application. In addition, Working Group 5-A should perhaps 
consider adopting a phrase to replace the words "border area" in 6.1 i).

1.3 The Chairman said that at a meeting with the Chairman of the Conference 
it had been proposed that documents adopted in Committee 4 would be taken as a 
reference and that any amendments found necessary as the work progressed could 
be considered in a later Plenary Meeting. In the meantime, he suggested that 
Working Group 5-A should prepare a draft definition.

1.4 The Chairman of Working Group 5-A, in response to an observation by the 
delegate of the United States of America, suggested that the definition should 
be approached on the basis of the Enom value.

It was agreed that the Chairman of Working Group 5-A, the delegate of 
the United States and the representative of the IFRB would begin work on the 
basis of a draft definition to be prepared by Working Group 5-A that afternoon.

1.5 The Chairman expressed the Committee's thanks to the Chairman of 
Working Group 5-A, who was relinquishing his task because of ill-health, and 
thanked Mr. Zeitoun (Canada) for taking over the post.

2. Oral report by the Chairman of Working Group 5-B

2.1 The Chairman of Working Group 5-B said that the Drafting Group was 
currently preparing a document for consideration. It was hoped to report to 
Committee 5 after the Working Group's next meeting. Committee 5 had already been 
informed of the consensus approach established in the Working Group along the 
lines outlined by the United States Delegation.

The Committee took note of the oral report.

3. Oral report by the Chairman of the ad hoc Group on the 
Resolution/Recommendation foreseen in DT/11 (Documents DT/22, DT/23)

3.1 The Chairman of the ad hoc Group introduced the draft Resolution and 
draft Recommendation.

Draft Resolution [C0M5/1T (Document DT/22)

considerings a) and b)

It was agreed, following proposals made by the delegate of the 
United States and the representative of the IFRB, to replace "by RR 481 in 
Article 8" and "by RR 480 in the Articles" in a) and b) respectively by "RR 481 
and the Table of Frequency Allocations in Article 8", to delete the square 
brackets and to replace the text within them by "a date to be decided upon by 
the second session".



- 3 -
BC-R2(l)/86-E

3.2 The Chairman of the ad hoc Group, in response to an observation by the 
delegate of the United Kingdom, said that the fact that the Plan for the 
broadcasting service might contain assignments did not mean that all countries 
would have their assignments by the end of the second session; considering c) , 
therefore, should be retained.

It was so agreed.

considering d)

The words "in the Plan" to be added after the word "allotments". 

considering e), considering f) and resolves 1 

The square brackets to be deleted. 

resolves 2

The word "broadcasting" to be inserted before "Plan". 

resolves 3

It was agreed to retain the square brackets and delete the word 
"estimated".

3.3 The delegate of Canada felt that the square brackets should be around 
the paragraph number only and should not enclose the word "paragraph" itself, 
lest the impression were given that some question remained about the paragraph's 
substance.

3.4 The delegate of Brazil felt it important to retain the reference to
§ 2 of Document DT/11 because of the provision contained in its second sentence; 
perhaps a reference to that provision could be ensured by means of suitable 
indication in the report to the second session.

Following a brief discussion, it was agreed to draw the matter to the 
attention of the Working Group of the Plenary with a view to inserting an 
appropriate reference.

resolves 4

At the end, add "including the dates referred to in resolves 3".

urges administrations 1

Insert the words "as far as they could" after "to take all necessary 
measures".

requests the IFRB

It was agreed to add a sentence requested by the representative of 
the IFRB and re-arrange the paragraph as follows:

"requests the IFRB 1

to send Recommendation C0M5/1 to administrations of Region 2 not 
present at the first session of the Conference and to request them to apply the 
procedure contained in this Resolution".

considering c)
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"requests the IFRB 2

to provide administrations with all the necessary assistance in the 
implementation of the provisions of this Resolution."

The draft Resolution was approved, as amended.

Draft Recommendation [C0M5/1]

considering^ a) and b)

The text within square brackets to be amended in line with 
draft Resolution [C0M5/1] just approved.

recommends a)

Following a brief discussion involving the delegates of Brazil, 
the United Kingdom, Canada and Paraguay, it was agreed that the words "shall 
refrain from using" would be replaced by "should no longer assign frequencies 
in"; in the Spanish text the words "se abstengan, con efecto inmediato, de 
utilizar" would be,replaced by "deberian abstenerse en adelante de asignar 
frecuencias en".

recommends b)

It was agreed that, in the English text, the word "shall" would be 
replaced by "should" and in the Spanish text the word "tomen" would be replaced 
by "deberian tomar".

Recommendation C0M5/1 was approved, as amended.

The meeting rose at 1040 hours.

The Secretary: The Chairman:
M. GIROUX M. FERNANDEZ-QUIROZ
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NOTE FROM COMMITTEE 4 TO COMMITTEE 5

Committee 4 presents the following information on adjacent channel and 
protection outside national boundaries, which might be useful for Committee 5.

1. Comments on adjacent channel assignments

The following table shows the distance (in km) at which the 
groundwave field strength is equal to the nominal field strength.

It was considered Enom = 0.5 mV/m for Noise Zone 1 and Enom =1.25 mV/m 
for Noise Zone 2, a protection ratio of 0 dB and a standard omnidirectional 
antenna with 90° electrical.height.

Ground
conductivity

(mS/m)
Noise Zone 1 (1 kW)

Noise Zone 2

1 kW 5 kW

Poor (2) 24 15 23

Fair (5) 36 20 35

Good (10) 53 35 52

Very good (30) 100 65 98

Sea (5000) 310 160 280

For reasons o f econom y, this docum ent is prin ted  in a lim ited  num ber o f copies. Partic ipants are therefo re  k in d ly  asked to  bring
the ir copies to  the  m eeting since no others can be m ade available.
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2.1 No station has the right to be protected beyond the boundary of the
country in which the station is established, except when otherwise specified in 
a bilateral or multilateral arrangement.

2.2 No broadcasting station shall be assigned a nominal frequency with a
separation of 10 kHz from that of a station in another country if the 2500 uV/m 
contours overlap.

2.3 No broadcasting station shall be assigned a nominal frequency with a
separation of 20 kHz from that of a station in another country if the
10.000 uV/m contours overlap.

2.4 No broadcasting station shall be assigned a nominal frequency with a
separation of 30 kHz from that of a station in another country if the
25.000 uV/m contours overlap.

2.5 In addition to the conditions described in §§ 2.2 to 2.4 of this
document when the protected contour would extend beyond the boundary of the
country in which the station is located, its assignment shall be protected in 
accordance with § 3.9 of the Report to the second session.

2.6 For protection purposes, the boundary of a country shall be deemed to
encompass only its land area, including islands.

2. Protection outside national boundaries

M.L. PIZARRO 
Chairman of Committee 4
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COMMITTEE 6

Source: Documents 52, 77

FIFTH AND LAST SERIES OF TEXTS SUBMITTED 
BY COMMITTEE 4 TO THE EDITORIAL COMMITTEE

Committee 4 has adopted the texts in annex and submits them to the 
Editorial Committee.

Committee 4 could not reach a consensus on the standardized power for
Noise zone 2 daytime (section 3.5) and on the maximum station power
(section 3.5a).

The values in square brackets reflect the views expressed by the
majority.

The first section from the Fourth Series of texts from Committee 4 to 
Committee 6 (Application of protection criteria) will be deleted since it is
contained in section 3.9 of the annex.

M.L. PIZARRO 
Chairman of Committee 4

Annex: 1
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ANNEX

[CHAPTER 1: DEFINITIONS AND SYMBOLS]

1.1.2a Protected contour

Continuous line that delimits the service area which is protected from 
objectionable interference.

1.1.3a Nominal usable field strength (Enom)

Agreed minimum value of the field strength required to provide 
satisfactory reception, under specified conditions, in the presence of 
atmospheric noise, man-made noise and interference from other transmitters. The 
value of nominal usable field strength has been employed as the reference for 
planning.

1.1.15 Skywave field strength, 50% of the time

The skywave field strength during the reference hour which is exceeded
for 50% of the nights of the year. The reference hour is the period of one hour
beginning one and a half hours after sunset and ending two and a half hours 
after sunset at the midpoint of the short great-circle path.

1.1.16 Characteristic field strength (Ec)

The field strength, at a reference distance of 1 km in a horizontal
direction, of the groundwave signal propagated along perfectly conducting ground
for 1 kW station power, taking into account losses in a real antenna.

Note 1 - The gain (G) of the transmitting antenna relative to an ideal short
vertical antenna is given in dB by the following equation:

G = 20 log (1)
300

where Ec is expressed in mV/m.

Note 2 - The effective monopole radiated power (e.m.r.p.) is given in dB (kW) by 
the following equation:

e.m.r.p. = 10 log Pt + G (2)

where Pt is the station power (kW).
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1.2 Symbols

Hz: hertz
kHz kilohertz
W: watt
kW: kilowatt
mV/m millivolt/metre
yV/m microvolt/metre
dB decibel
dB(yV/M): decibels with respect to 1 yV/m
dB(kW): decibels with respect to 1 kW
mS/m: millisiemens/metre
o : ground conductivity

3.5

[CHAPTER 3; 

Standardized station parameters

The allotment plan shall be based on a standard power according to the 
table below, and a standard omnidirectional antenna with 90° electrical antenna 
height.

Table of standard powers

Noise zone 1 Noise zone 2

Daytime 1 kW [1 kW]

Night-time 1 kW 1 kW

3.5a Station power

Higher powers than the standard power may be used on condition that the 
interference caused to other countries by allotted and non-allotted channels
does not exceed the interference produced by a station using the standardized
parameters.

In no case shall the power be greater than [10 kW].

3.8a Co-channel standardized distance

The standard distance shall be 330 km for noise zone 1 and 120 km for 
noise zone 2. However, administrations in areas involving sea paths may consider 
greater distances. For information, groundwave propagation over sea paths would 
involve distances of 450 km to protect a nominal usable field strength of
3.3 mV/m and 360 km to protect a nominal field strength of 6 mV/m.
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3.9.1 Protection of allotments -̂

The signal strengths to be protected are the appropriate values of 
nominal usable field strength shown in section 3.6. The area to be protected is 
the border of an allotment area.

The maximum permitted interfering field strength within the area is the
value of the nominal usable field strength divided by the appropriate protection
ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the groundwave or skywave signal. In all 
other cases, only groundwave interference is considered.

The effect of each interfering signal should be evaluated separately, 
and the presence of interference from other stations in excess of this
permissible level should not reduce the necessity to limit the interference
which would result from proposed modifications or assignments.

3.9.2 Protection of non-allotments

Assignments on non-allotted channels are not specifically protected 
from assignments using allotments. The amount of interference from the latter is 
limited by restricting them to standard parameters or the equivalent as defined 
in sections 3.5 and 3.5a. However, assignments on non-allotted channels are 
protected from subsequent non-allotments. The protected contour encompasses the 
area in which the groundwave field strength is equal to or greater than the
appropriate value of Enom according to section 3.6.

The maximum permitted interfering field strength within the area is the
value of the nominal usable field strength divided by the appropriate protection
ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the groundwave or skywave signal. In all 
other cases, only groundwave interference is considered.

3.9 Application of protection criteria

1 Committee 6 might change these titles in view of the terminology adopted by 
Committee 5.
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The effect of each interfering signal should be evaluated separately 
and the presence of interference from other stations in excess of this 
permissible level should not reduce the necessity to limit the interference 
which would result from proposed modifications or assignments.

Where the protected contour would extend beyond the boundary of the 
country in which the station is located, the maximum permissible interfering 
groundwave field strength at the boundary is the calculated field strength of 
the protected station along the boundary divided by the protection ratio.

3.9.3 Skywave interference calculations

The field strength of skywave interfering signals shall be calculated 
on the basis of 50% of the time, either at the boundary of the allotment area or 
at the site of a non-allotment.
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RECOMMENDATION [C0M4/1]

Relationship Between Physical and Electrical Antenna Height

The Regional Administrative Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First Session, 
Geneva, 1986),

considering

that information relating to the relationship between physical antenna 
height and electrical antenna height would be useful to all administrations when 
establishing assignments in the 1 605 - 1 705 kHz band;

recommends administrations in Region 2

within the limits of their possibilities, to carry out measurements to 
define this relationship and submit the relevant data to the CCIR Study Group 
concerned taking into account the CCIR work schedule;

requests the CCIR

a) to prepare, on the basis of the contributions submitted, a report to
the second session of the Conference;

b) to carry out these studies as part of the normal work of the CCIR Study
Groups.
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CHAPTER 5 - TECHNICAL CRITERIA FOR INTERSERVICE SHARING

In accordance with Article 8 of the Radio Regulations, the fixed and 
mobile services become permitted services at a time to be established by the 
Conference. The intention is to facilitate the preparation of the broadcasting 
Plan without restrictions from other services. Thus in drawing up the Plan, the 
broadcasting service will have prior choice of frequency and does not have to 
protect the other services. The sharing criteria developed in this chapter are 
designed to apply to the permitted services in order to protect broadcasting 
services in the Plan and give protection to these permitted services. According 
to the specific cases the protection ratio value is given for co-channel 
interference (CO) or for off-channel interference (OC). __

5.1 Protection of the broadcasting service

The broadcasting service in Region 2 may be subject to interservice 
interference from services sharing the sub-band 1 625 - 1 705 kHz such as the 
fixed, mobile and radiolocation services.

Protection in accordance with the criteria in section 5.1.1 is to be 
given within the national boundary and/or sub-national zone for priority 
channels and within the service contours for non-priority channels.

A value of 26 dB has been indicated in section 3.8.1 for co-channel 
protection ratio between broadcasting emissions, hence allowing a given quality 
of service, and the same quality criteria have been applied to derive the 
figures given for interfering services other than broadcasting.

5.1.1 Protection ratio criteria

As noted in the CCIR Report to the Conference, "Compatibility problems 
and sharing criteria between the broadcasting service and the other services are 
not fully investigated . . . " . Some additional information has been developed 
since that document was prepared. However, it is recognized that further
information will be necessary before administrations are in a position to agree
on the values to be used in establishing protection criteria for use in sharing 
of the extended band. As a result, administrations are encouraged to study this 
subject further during the intersessional period. In addition, it would be 
desirable for the CCIR to assist in the final preparation of a document to be 
submitted to the second session. (See Recommendation C0M4/B.)
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The latest available information from the CCIR is presented in 
Table 5.1.

New results of measurements carried out by a Region 2 administration, 
indicate that, at least for J3E and FIB interference cases, new radio-frequency 
protection ratio values can be proposed, namely: 28 dB for J3E off-channel 
interference (about 1.4 kHz assigned frequency spacing and zero carrier 
frequency spacing) and 45 dB for FIB off-channel (1 kHz) interference. The 
radio-frequency protection ratio curves (median values) appearing in 
Figures 5.1 and 5.2 can be used to determine the required protection for various 
carrier spacings.

5.2 Protection of the permitted services

The protection ratio values to protect the permitted services when 
implementing the Plan are also given in Table 5.1.

To protect reception of the fixed service, values for speech 
communications are indicated for just usable (JU), marginally commercial (MC) 
and good commercial (GC) quality; for telegraph communication they should be 
specified for a character error ratio Pg of 10"2, 10‘3 and 10"^, but since the 
protection ratios do not significantly vary for values of Pg up to 10'^, a 
single value is suggested by the CCIR.

PINK PAGES



TABLE 5.1

Steady-Btate protection ratios (dB)*

^Interfering signal

Wanted signal

A3E (BC)

CO OC

A3E (fixed)

CO OC

A2A/A2B

CO OC

FIB

CO OC

J2B

CO OC

J3E

CO OC

H2A/H2B

CO OC

Class of 
emission

Interfering
condition*^

A3E (BC) 26 26 31 47 43 38 37

A3E (fixed)2)

A2A/A2B

FIB

J2B

J3E

H2A/H2B

Class of 
emission

JU
MC
GC

PE<10-6

PE<10-6

PE<10-6

JU
MC
GC

PE<10- 6

Quality
of
service

-7
5

26

-3

■19
-7
14

-1

* Ratio of wanted-to-interferIng signals whose powers are expressed in 
terras of p.e.p* (PX) (see Recommendation 240-3 (MOO I)).

1) CO (co-channel interference) and OC (off-channel interference) are the 
cases when the frequency separation between the assigned frequency of the 
wanted signal and that of the interfering signal is about zero and about 
1.4 kHz respectively.

2) Administrations are urged to discontinue, in the fixed service, the 
use of double-sideband radiotelephone (class A3E) transmissions 
(see RR 2700).
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W anted ..............A3E (Broadcasting)
U n w a n te d ..................... J3E (Radiotelephony)
Low pass filter i n  L»14
at receiver output........  ' ̂  Knzi
Grade O f  quality ........4 (CCIR Recommendation 562-1)

Carrier frequency separation
(unwanted to wanted)

FIGURE 5.1

Median value of the radio frequency wanted (A3E) to unwanted (J3E)
signal ratio as a function of the carrier frequency separation

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the peak envelope power of the unwanted 
signal.
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Wanted............. ..............A3E (Broadcasting)
U nw an ted ...................... F IB  (Narrow-band direct

printing telegraphy or 
Low pass filter digital selective calling)
at receiver output.........  I 0 kHz
Grade Of quality ........4 (CCIR Recommendation 562-1)

Carrier frequency separation
(unwanted to wanted)

FIGURE 5.2

Median value of the radio frequency wanted (A3E) to unwanted (FIB)
signal ratio as a function of the carrier frequency separation

Note 1 - The signal ratio is defined as the ratio of the peak envelope 
power of the wanted signal to the mean power of the unwanted signal.
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5.3 Principles used for the application of interregional sharing criteria
(see Recommendation C0M4/C)

5.3.1 Application of RR 346

In the application of the interregional sharing criteria, the basic 
principle is the equality of rights between the regions as provided in RR 346.

5.3.2 Application of the IFRB Technical Standards

The relevant IFRB Technical Standards govern interregional sharing.
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Continuation of Studies on Sharing Criteria for 
Services Using the Band 1 625 - 1 705 kHz in Region 2

RECOMMENDATION C0M4/B

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering

a) that the World Administrative Radio Conference (Geneva, 1979), in its
Recommendation No. 504, invited the CCIR to carry out the necessary technical 
studies related to convening a conference for Region 2;

b) that the Administrative Council, in its Resolution No. 913 establishing
the agenda for this Conference, invited the CCIR to prepare a report on the 
necessary technical bases;

c) that the CCIR, in response to those requests, has drawn up a report on
the technical bases, which includes a chapter on compatibility with other
services, and has recognized that the problem of criteria for sharing between
the broadcasting service and the other services had not yet been fully studied;

d) that more varied and more detailed data are required for a better
understanding of the subject and for confirmation of the values provisionally 
proposed in Chapter 5 of this report;

recommends that administrations

cooperate urgently and to the fullest extent possible with the CCIR by 
sending it contributions on the above-mentioned subject, taking account of the 
CCIR working schedule;

requests the CCIR

1. to continue its studies on sharing criteria for services using the band
1 625 - 1 705 kHz in Region 2;

2. to prepare a new report on this subject for the Second Session of the
Conference on the basis of those studies;

3. to carry out these studies as part of the normal work of the CCIR
Study Groups;

and requests the Second Session of the Conference

to reconsider the relevant parts of Chapter 5 of the Report of the 
First Session in the light of data provided by administrations and the CCIR's 
new report and, if necessary, to consider modifying the values proposed in that 
Chapter.
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RECOMMENDATION COM4/C

Technical Criteria for Interregional Sharing

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2, (First 
Session, Geneva, 1986),

considering

a) that according to the agenda contained in Administrative Council 
Resolution No. 913, this Conference proposed provisional technical criteria for 
inter-service sharing of the band 1 625 - 1 705 kHz between the broadcasting 
service and other services in Region 2;

b) that, in accordance with numbers 1001 and 1454 of the Radio
Regulations, the IFRB develops Technical Standards and Rules of Procedure for 
internal use by the Board in the exercise of its functions, based inter alia
upon the relevant provisions of the Radio Regulations and the Appendices
thereto, the decisions of administrative radio conferences, as appropriate, and 
the Recommendations of the CCIR;

considering further

that compatibility problems and criteria for sharing between the 
broadcasting service and other services to which the band 1 605 - 1 705 kHz is
allocated have not yet been fully studied, although a comprehensive study is
being carried out in the CCIR;

noting

a) that the recording and examination process provided in Article 12 of
the Radio Regulations is the only procedure making it possible to avoid harmful 
interference between stations operating in Region 2, on the one hand, and those
operating in Regions 1 and 3, on the other hand, and that the IFRB will
therefore adopt appropriate Technical Standards;

b) that, under number 56 of the Convention, the decisions of a regional 
administrative conference must in all circumstances be in conformity with the 
provisions of the Radio Regulations and that such a conference may give 
instructions to the IFRB, provided that such instructions do not conflict with 
the interests of the two other Regions;

c) that the Regional Administrative Radio Conference for the Maritime 
Mobile Service and Aeronautical Radionavigation Service in certain parts of the 
MF band in Region 1 (RARC MM-R1, Geneva, 1985) adopted technical criteria for 
the protection of the maritime mobile service in the bands 1 606.5 - 1 625 kHz 
and 1 635 - 1 800 kHz;
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a) that the method set out in the Annex to this Recommendation was
proposed for use in the planning of the 1 605 - 1 705 kHz band because it
offered greater precision than the method used for the 525 - 1 605 kHz band in 
Region 2, and that the latter was chosen only because it simplified the planning 
process;

b) that simplicity is not a major factor in the calculation of field 
strength over interregional paths for individual assignments;

recommends

1. that the IFRB should take account of the method of calculating the
skywave field strength described in the Annex to this Recommendation when
adopting its Technical Standards relating to the examination of frequency
assignment notices for broadcasting stations of Region 2 operating in the band
1 605 - 1 705 kHz from the standpoint of the probability of harmful interference 
to stations in Regions 1 and 3, and vice versa. The signal strengths thus 
calculated will be increased by 2.5 dB to take into account the different 
reference hours in Region 2 and Regions 1 and 3;

2. that, in calculating interregional interference, the field strengths 
shall be determined by taking the arithmetic mean of the signal strengths, 
expressed in dB(uV/m) for a specified e.m.r.p., calculated both by the method 
described in Annex 1 to CCIR Recommendation 435-3 and by the method referred to 
in recommends 1 above. The value thus calculated shall be applied when it is 
midnight at the mid-point of the interregional path, provided that the entire 
path is in darkness. Signal strengths at other times are unlikely to exceed this 
value;

3. that, protection in accordance with the criteria defined in Chapter 5 
should be given within [the national boundary and/or sub-national zone for 
priority channels and within the service contours for non-priority channels.]*

recognizing

Annex: 1

*Note by the Editorial Committee - The text in square brackets will be aligned 
in due course with the terminology adopted by Committee 5.
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Annex

1. List of symbols (see also Chapter 2)

arj,: geographical latitude of the transmitting terminal (degrees) 

a^: geographical latitude of the receiving terminal (degrees)

geographical longitude of the transmitting terminal (degrees) 

b^: geographical longitude of the receiving terminal (degrees) 

geomagnetic latitude of the transmitting terminal (degrees)

geomagnetic latitude of the receiving terminal (degrees)

<p: average geomagnetic latitude of a path under study (degrees)

Note - North and east are considered positive, south and west negative.

2. General procedure

The general procedure for calculation of skywave field strength to evaluate
interregional interference is similar to that described in Chapter 2 with 
the following exception.

The unadjusted skywave field strength F is given by:

Ec f (0) T 7  dB(uV/m) (1)
F = Fc + 20 log __________

100

F is given by:
2 1/2Fc = (95-20 log d) - (6.28 + 4.95 tan (J)) (d/1000) dB(uV/m) (2)

Figure 1 and Table I show F£ for selected latitudes. If | (f> j is greater than
60 degrees, equation (2) is evaluated for | <f>| = 60 degrees. If d is less than 200 km,
equation (2) is evaluated for d = 200 km. However, the actual great-circle distance is
to be used in determining elevation angle. See section 4 for calculation of great-circle
distance and conversion from geographical latitude to geomagnetic latitude.

Note - Values of Fc are normalized to 100 mV/m at 1 km corresponding to an 
effective monopole radiated power (e.m.r.p.) of -9.54 dB(kW).

3. Skywave field strength, 50% of the time

(to Recommendation C0M4/C)

Calculation of the skyvave field strength to evaluate interregional interference

This is given by:
F (50) = F dB(uV/m) (3)
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Path parameters

Refer to section 1. The great-circle distance d (km) is given by;

d = 111.18 arc cos / sin a sin a + cos a^ cos a cos (b -b_) 71 R  1 R  R  I —
The geomagnetic latitude of the transmitting terminal, (j)̂, is given by:

c/>T = arc sin / sin aT sin 78.5° + cos a^ cos 78.5° cos (69°+bT)_7

(}) can be determined in a similar manner. And,R
cp =  1 / 2 (<f>T  +  <()R )

Alternatively, Figure 2 may be used.
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TABLE I

Page 1 of 8

Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN 'GEOMAGNETIC LATITUDE

DIST-
TANCE 0 degrees . 15 degrees 30 degrees 45 degrees 60 degrees
(km) dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m

0-200 46.17 203.4574 46.01 199.7683 45.43 186.8867 43.96 157.6 842 39.53 94.7147
250 43.90 156.6680 43.72 153.4954 43.07 142.4722 41.42 117.8230 36.47 66.6392
300 42.02 126.1266 41.82 123.3314 41.11 113.6631 39.30 92.3093 33.88 49.4450
350 40.40 104.7304 40.19 102.2257 39.43 93.5977 37.47 74.7566 31.62 38.0894
400 38.98 88.9709 38.76 86 . 6 981 37.94 78.8988 35.85 62.0462 29.59 30.1752
450 37.72 76.9207 37.48 74.8381 36.61 67.7174 34.40 52.4825 27.76 24.4320
500 36.58 67.4351 36.33 65.5120 35.41 58.9589 33.08 45.0689 26.08 20.1307
550 35.53 59.7930 35.27 58.0059 34.31 51.9358 31.86 39.1832 24.52 16.8266
600 34.57 53.5183 34.29 51.8487 33.29 46.1953 30.74 34.4183 23.07 14.2352
650 33.68 48.2840 33.39 46.7172 32.35 41.4276 29.69 30.4974 21.70 12.1669
700 32.84 43.8589 32.54 42.3829 31.46 37.4139 28.70 27.2260 20.42 10.4915
750 32.06 40.0746 31.75 38.6794 30.63 33.9955 27.77 24.4640 19.20 9.1169
800 31.32 36.8059 31.00 35.4833 29.84 31.0547 26.89 22.1079 18.04 7.9764
850 30.62 33.9579 30.29 32.7007 29.10 28.5022 26.06 20.0797 16.93 7.0208
900 29.95 31.4572 29.62 30.2595 28.39 26.2696 25.26 18.3198 15.87 6.2133
950 29.32 29.2464 28.98 28.1030 27.71 24.3030 24.50 16.7818 14.85 5.5255

1000 28.72 27.2798 28.36 26.1861 27.07 22.5601 23.77 15.4291 13.87 4.9356
1050 28.14 25.5207 27.77 24.4729 26.45 21.0066 23.07 14.2325 12.92 4.4265
1100 27.58 23.9394 27.21 22.9339 25.85 19.6150 22.39 13.1684 12.01 3.9845
1150 27.05 22.5115 26.67 21.5451 25.28 18.3625 21.74 12.2177 11.12 3.5988
1200 26.53 21.2165 26.14 20.2866 . 24.73 17.2306 21.11 11.3645 10.27 3.2607
1250 26.04 20.0378 25.64 19.1418 24.19 16.2036 20.50 10.5958 9.43 2.9628
1300 25.56 18.9609 25.15 18.0967 23.68 15.2685 19.91 9.9007 8.63 2.6995
1350 25.09 17.9741 24.68 17.1396 23.18 14.4142 19.34 9.2699 7.84 2.4657

Continued . . .
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Skywave field strength versus distance (0 to 10,000 1cm) .
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1400 I 24.64 17.0669 1 24.22 16.2603 I 22.69 13.6313 I 18.79 8.6958 | 7.07 2.2574
1450 1 24.21 16.2306 1 23.78 15.4503 I 22.22 12.9119 1 18.25 8.1716 I 6.32 2.0713
1500 I 23.78 15.4577 1 23.35 14.7021 | 21.76 12.2490 I 17.72 7.6916 I 5.60 1.9045
1550 I 23.37 14.7416 1 22.93 14.0094 I 21.32 11.6367 I 17.21 7.2512 I 4.88 1.7544
1600 1 22.97 14.0766 1 22.52 13.3665 1 20.88 11.0698 1 16.71 6.8459 1 4.19 1.6192
1650 1 22.58 13.4577 1 22.12 12.7687 1 20.46 10.5438 I 16.22 6.4722 I 3.50 1.4970
1700 1 22.20 12.8806 1 21.74 12.2115 1 20.05 10.0547 1 15.74 6.1268 I 2.84 1.3862
1750 I 21.83 12.3415 1 21.36 11.6913 I 19.64 9.5991 I 15.28 5.8071 I 2.18 1.2857
1800 I 21.46 11.8369 1 20.99 11.2046 I 19.25 9.1739 1 14.82 5.5104 I 1.54 1.1942
1850 1 21.11 11.3638 1 20.63 10.7487 I 18.87 8.7763 1 14.38 5.2347 I 0.91 1.1107
1900 I 20.76 10.9196 1 20.27 10.3208 I 18.49 8.4041 I 13.94 4.9780 I 0.29 1.0345
1950 I 20.43 10.5018 1 19.93 9.9186 I 18.12 8.0549 1 13.51 4.7386 1 -0.31 0.9648
2000 I 20.09 10.1084 1 19.59 9.5401 I 17.76 7.7270 I 13.09 4.5151 1 -0.91 0.9008
2050 I 19.77 9.7373 i 19.26 9.1832 | 17.41 7.4185 1 12.68 4.3060 1 -1.49 0.8421
2100 I 19.45 9.3869 1 18.94 8.8465 1 17.06 7.1280 I 12.28 4.1102 | -2.07 0.7880
2150 I 19.14 9.0555 1 18.62 8.5282 | 16.72 6.8540 I 11.88 3.9265 1 -2.64 0.7382
2200 I 18.83 8.7419 1 18.30 8.2271 I 16.38 6.5953 | 11.49 3.7541 | -3.19 0.6923
2250 | 18.53 8.4446 1 18.00 7.9419 1 16.06 6.3508 | 11.11 3.5919 I -3.74 0.6499
2300 I 18.24 8.1626 I 17.70 7.6714 I 15.73 6.1194 | 10.73 3.4393 I -4.28 0.6106
2350 I 17.95 7.8947 1 17.40 7.4147 1 15.42 5.9002 | 10.36 3.2955 1 -4.82 0.5743
2400 I 17.66 7.6400 1 17.11 7.1708 I 15.11 5.6923 I 9.99 3.1599 1 -5.34 0.5405
2450 I 17.38 7.3977 1 16.83 6.9388 | 14.80 5.4949 1 9.63 3.0318 I -5.86 0.5092
2500 | 17.11 7.1669 1 16.54 6.7179 1 14.50 5.3075 I 9.28 2.9107 I -6.37 0.4801
2550 I 16.84 6.9468 1 16.27 6.5075 1 14.20 5.1292 | 8.93 2.7962 | -6.88 0.4530

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued
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Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN 'GEOMAGNETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

1
2600 1 16.57

i
6.7369 1 16.00

i
6.3068 I 13.91

i
4.9594 1 8.59 2.6877 1 -7.38 0.4278

2650 1 16.31 6.5364 I 15.73 6.1152 I 13.62 4.7978 1 8.25 2.5849 1 -7.87 0.4042
27 00 1 16.05 6.3448 1 15.46 5.9323 1 13.34 4.6436 1 7.91 2.4873 1 -8.35 0.3823
2750 1 15.79 6.1616 I 15.20 5.7574 1 13.06 4.4966 1 7.59 2.3948 1 -8.83 0.3617
2800 1 15.54 5.9862 1 14.95 5.5901 I 12.78 4.3562 1 7.26 2.3068 1 -9.31 0.3425
2850 1 15.30 5.8183 1 14.70 5.4299 1 12.51 4.2220 1 6.94 2.2231 1 -9.77 0.3246
2900 1 15.05 5.6573 1 14.45 5.2765 1 12.24 4.0937 I 6.62 2.1435 1 -10.24 0.3077
2950 1 14.81 5.5029 1 14.20 5.1295 1 11.98 3.9709 1 6.31 2.0677 1 -10.69 0.2919
3000 1 14.57 5.3 547 1 13.96 4.9884 1 11.72 3.8534 1 6.00 1.9955 1 -11.15 0.2771
3050 I 14.34. 5.2125 1 13.72 4.8530 1 11.46 3.7408 I 5.70 1.9267 1 -11.59 0.2632
3100 1 14.11 5.0758 I 13.48 4.7230 1 11.20 3.6328 I 5.39 1.8610 1 -12.04 0.2501
3150 1 13.88 4.9444 I 13.25 4.5981 1 10.95 3.52 93 1 5.10 1.7982 I -12.47 0.2379
3200 1 13.66 4.8180 1 13.02 4.4779 1 10.71 3.4299 1 4.80 1.7383 1 -12.91 0.2263
3250 1 13.44 4.6963 1 12.79 4.3624 I 10.46 3.3345 I 4.51 1.6810 1 -13.34 0.2154
3300 1 13.22 4.5792 1 12.57 4.2512 1 10.22 3.2428 1 4.22 1.6262 1 -13.76 0.2051
3350 1 13.00 4.4663 1 12.35 4.1441 I 9.98 3.1546 1 3.94 1.5738 1 -14.18 0.1954
3400 1 12.78 4.3575 1 12.13 4.0409 1 9.74 3.0698 1 3.66 1.5236 1 -14.60 0.1863
3450 1 12.57 4.2526 1 11.91 3.9414 1 9.51 2.9883 1 3.38 1.4755 1 -15.01 0.1776
3500 1 12.36 4.1514 I 11.70 3.8455 1 9.28 2.9097 1 3.10 1.4294 1 -15.42 0.1695
3550 1 12.16 4.0537 1 11.49 3.7529 1 9.05 2.8341 I 2.83 1.3852 1 -15.82 0.1618
3600 I 11.95 3 . 9 5 93 1 11.28 3.6636 1 8.82 2.7611 I 2.56 1.3428 1 -16.22 0.1545
3650 1 11.75 3 . 86 82 I 11.07 3.5773 1 8.60 2.6909 1 2.29 1.3021 1 -16.62 0.1476
3700 1 11.55 3.7801 I 1 10.87 3.4940 1 8.38 2.6231 1 2.03 1.2631 1 -17.01 0.1410
3750 I 11.35 3.6949 1 10.66 3.4134 I 8.16 2.5577 I 1.77 1.2255 1 -17.40 0.1348

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued . .
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Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

3800 I 11.16 3.6125 I 10.46 3.3356 I 7.94 2.4945 1 1.51 1.1894 I -17.79 0.1289
3850 1 10.96 3.5328 I 10.26 3.2602 | 7.72 2.4335 1 1.25 1.1547 1 -18.18 0.1234
3900 I 10.77 3.4556 I 10.07 3.1873 1 7.51 2.3746 I 0.99 1.1214 I -18.56 0.1181
3950 1 10.58 3.3808 1 9.87 3.1168 I 7.30 2.3177 I 0.74 1.0892 | -18.93 0.1131
4000 I 10.39 3.3084 i 9.68 3.0485 1 7.09 2.2627 I 0.49 1.0583 1 -19.31 0.1083
4050 1 10.21 3.23 83 I 9.49 2.9823 1 6.89 2.2094 I 0.24 1.0286 | -19.68 0.1038
4100 I 10.02 3.1702 | 9.30 2.9182 | 6.68 2.1580 I 0.00 0.9999 1 -20.05 0.0995
4150 I 9.84 3.1043 I 9.12 2.8560 I 6.48 2.1081 | -0.24 0.9722 | -20.41 0.0954
4200 | 9.66 3.0403 I 8.93 2.7958 | 6.28 2.0599 1 -0.49 0.9456 I -20.78 0.0915
4250 I 9.48 2.9782 | 8.75 2.7373 1 6.08 2.0132 I -0.73 0.9199 1 -21.13 0.0878
4300 I 9.30 2.9179 1 8.56 2.6806 | 5.88 1.9679 1 -0.96 0.8951 1 -21.49 0.0842
4350 I 9.13 2.8594 I 8.38 2.6255 I 5.68 1.9240 | -1.20 0.8711 I -21.85 0.0808
4400 i 8.95 2.8026 1 8.21 2.5721 | 5.49 1.8815 1 -1.43 0.8480 I -22.20 0.0776
4450 I 8.78 2.7474 1 8.03 2.5202 | 5.30 1.8403 I -1.66 0.8257 1 -22.55 0.0746
4500 I 8.61 2.6937 I 7.85 2.4698 | 5.11 1.8003 | -1.89 0.8041 1 -22.89 0.0717
4550 I 8.44 2.6416 I 7.68 2.4208 | 4.92 1.7615 I -2.12 0.7833 I -23.24 0.0689
4600 I 8.27 2.5909 I 7.51 2.3732 | 4.73 1.7239 1 -2.35 0.7632 | -23.58 0.0662
4650 1 8.10 2.5415 I 7.34 2.3269 I 4.54 1.6873 I -2.57 0.7437 I -23.92 0.0637
4700 I 7.94 2.4936 I 7.17 2.2819 1 4.36 1.6518 | -2.79 0.7249 1 -24.26 0.0613
4750 1 7.77 2.4469 1 7.00 2.2381 I 4.18 1.6174 I -3.02 0.7066 I -24.59 0.0589
4800 1 7.61 2.4014 I 6.83 2.1955 1 3.99 1.5 839 I -3.24 0.6890 I -24.93 0.0567
4850 I 7.45 2.3572 | 6.67 2.1541 I 3.81 1.5513 I -3.45 0.6719 1 -25.26 0.0546
4900 1 7.29 2.3141 I 6.50 2.1137 I 3.64 1.5197 I -3.67 0.6554 1 -25.58 0.0526
4950 | 7.13 2.2721 | 6.34 2.0744 | 3.46 1.4890 I -3.88 0.6394 1 -25.91 0.0506

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m

Continued .
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Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/m

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

5000 1 6.97 2.2313 1 6.18 2.0362 1 3.28 1.4591 1 -4.10 0.6239 1 -26.23 0.0488
5050 1 6.81 2.1914 1 6.02 1.9989 1 3.11 1.4300 1 -4.31 0.6089 1 -26.56 0.0470
5100 1 6.66 2.1526 1 5.86 1.9626 I 2.93 1.4017 1 -4.52 0.5943 1 -26.88 0.0453
5150 1 6.51 2.1147 1 5.70 1.9272 1 2.76 1.3741 1 -4.73 0.5802 | -27.19 0.0437
5200 1 6.35 2.0778 1 5.54 1.8927 1 2.59 1.3473 1 -4.94 0.5665 1 -27.51 0.0421
5250 1 6.20 2.0418 1 5.39 1.8591 1 2.42 1.3212 I -5.14 0.5532 I -27.83 0.0406
5300 1 6.05 2.0067 1 5.23 1.8263 1 2.25 1.2958 1 -5.35 0.5404 | -28.14 0.0392
5350 1 5.90 1.9724 1 5.08 1.7943 1 2.08 1.2711 1 -5.55 0.5279 1 -28.45 0.0378
5400 1 5.75 1.9389 1 4.93 1.7631 1 1.92 1.2470 1 -5.75 0.5157 1 -28.76 0.0365
5450 I 5.60 1.9063 1 4.77 1.7326 1 1.75 1.2235 1 -5.95 0.5040 1 -29.06 0.0352
5500 I 5.46 1.8744 I 4.62 1.7029 1 1.59 1.2006 1 -6.15 0.4925 1 -29.37 0.0340
5550 1 5.31 1.8433 1 4.47 1.6739 1 1.42 1.1783 1 -6.35 0.4814 1 -29.67 0.0328
5600 1 5.17 1.8129 1 4.33 1.6456 1 1.26 1.1565 1 -6.55 0.4706 1 -29.97 0.0317
5650 1 5.02 1.7832 1 4.18 1.6180 1 1.10 1.1353 1 -6.74 0.4602 1 -30.27 0.0306
5700 I 4.88 1.7542 1 4.03 1.5909 1 0.94 1.1146 I -6.94 0.4500 1 -30.57 0.0296
5750 1 4.74 1.7259 1 3.89 1.5646 I 0.78 1.0944 1 -7.13 0.4401 1 -30.87 0.0286
5800 1 4.60 1.6982 I 3.74 1.5388 I 0.63 1.0747 1 -7.32 0.4304 1 -31.16 0.0277
5850 1 4.46 1.6711 1 3.60 1.5136 1 0.47 1.0555 1 -7.51 0.4211 I -31.46 0.0267
5900 1 4.32 1.6446 1 3.46 1.4890 1 0.31 1.0367 1 -7.70 0.4120 I -31.75 0.0259
5950 1 4.18 1.6187 I 3.32 1.4649 1 0.16 1.0184 I -7.89 0.4031 1 -32.04 0.0250
6000 1 4.05 1.5934 I 3.18 1.4414 1 0.00 1.0005 1 -8.08 0.3945 1 -32.33 0.0242
6050 I 3.91 1.5686 I 3.04 1.4184 I -0.15 0.9831 1 -8.27 0.3861 1 -32.62 0.0234
6100 1 3.78 1.5444 | 2.90 1.3959 1 -0.30 0.9660 1 -8.45 0.3780 1 -32.90 . 0.0226
6150 1 3.64 1.5207 I 2.76 1.3739 1 -0.45 0.9494 I -8.63 0.3700 I -33.19 0.0219

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

1 DIST-
1 TANCE 0 degrees 15 degrees 30 degrees 45 degrees 60 degrees
1 (km) dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m dB(uV/m) uV/m

I 6200 3.51 1.4975 2.62 1.3524 -0.60 0.9331 -8.82 0.3623 -33.47 0.0212
1 6250 3.37 1.4748 2.49 1.3314 -0.75 0.9172 -9.00 0.3548 -33.75 0.0205
1 6300 3.24 1.4525 2.35 1.3108 -0.90 0.9017 -9.18 0.3475 -34.03 0.0199
1 6350 3.11 1.4308 2.22 1.2 906 -1.05 0.8865 -9.36 0.3403 -34.31 0.0193
1 6400 2.98 1.4095 2.08 1.2709 -1.19 0.8717 -9.54 0.3334 -34.59 0.0186
1 6450 2.85 1.3886 1.95 1.2515 -1.34 0.8571 -9.72 0.3266 -34.86 0.0181
1 6500 2.72 1.3682 1.82 1.2326 -1.48 0.8429 -9.90 0.3200 -35.14 0.0175
1 6550 2.59 1.3481 1.69 1.2141 -1.63 0.8291 -10.07 0.3135 -35.41 0.0170
1 6600 2.47 1.3285 1.55 1.1960 -1.77 0.8155 -10.25 0.3073 -35.68 0.0164
1 6650 2.34 1.3093 1.42 1.1782 -1.91 0.8022 -10.42 0.3012 -35.95 0.0159
1 6700 2.21 1.2905 1.29 1.1608 -2.06 0.7892 -10.60 0.2952 -36.22 0.0154
1 6750 2.09 1.2720 1.17 1.1437 -2.20 0.7765 -10.77 0.2894 -36.49 0.0150
1 6800 1.97 1.2539 1.04 1.1270 -2.34 0.7641 -10.94 0.2837 -36.76 0.0145
1 6850 1.84 1.2362 0.91 1.1106 -2.48 0.7519 -11.11 0.2782 -37.02 0.0141
1 6900 1.72 1.2188 0.78 1.0946 -2.62 0.7400 -11.28 0.2728 -37.29 0.0137
1 6950 1.60 1.2017 0.66 1.0788 -2.75 0.7283 -11.45 0.2675 -37.55 0.0133
1 7000 1.47 1.1850 0.53 1.0634 -2.89 0.7169 -11.62 0.2624 -37.82 0.0129
1 7050 1.35 1.1686 0.41 1.0483 -3.03 0.7057 -11.79 0.2573 -38.08 0.0125
1 7100 1.23 1.1525 0.29 1.0334 -3.16 0.6947 -11.96 0.2524 -38.34 0.0121
1 7150 1.11 1.1367 0.16 1.0189 -3.30 0.6840 -12.12 0.2477 -38.60 0.0118
1 7200 0.99 1.1212 0.04 1.0046 -3.43 0.6735 -12.29 0.2430 -38.85 0.0114
1 7250 0.88 1.1060 -0.08 0.9906 -3.57 0.6632 -12.45 0.2384 -39.11 0.0111
1 7300 0.76 1.0911 -0.20 0.9769 -3.70 0.6531 -12.62 0.2340 -39.37 0.0108
I 7350 0.64 1.0765 -0.32 0.9634 -3.83 0.6432 -12.78 0.22% -39.62 0.0104

Continued . . .
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TABLE I

Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 100 mV/m

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

DIST-
TANCE
(km)

0 degrees 
dB(uV/m) uV/ra

15 degrees 
dB(uV/m) uV/m

30 degrees 
dB(uV/m) uV/m

7400 1 0.52 1.0621 I -0.44 0.9502 I -3.97 0.6335 1 -12.94 0.2254 I -39.87 0.0101
7450 1 0.41 1.0480 I -0.56 0.9372 I -4.10 0.6240 1 -13.10 0.2212 I -40.13 0.0099
7500 1 0.29 1.0341 1 -0.68 0.9245 1 -4.23 0.6147 1 -13.26 0.2172 1 -40.38 0.00%
7550 1 0.18 1.0205 1 -0.80 0.9120 1 -4.36 0.6055 1 -13.42 0.2132 1 -40.63 0.0093
7600 1 0.06 1.0072 1 -0.92 0.8997 1 -4.49 0.5 966 | -13.58 0.2 0 93 1 -40.88 0.0090
7650 1 -0.05 0.9941 I -1.03 0.8877 I -4.62 0.5878 1 -13.74 0.2055 1 -41.12 0.0088
7700 1 -0.16 0.9812 I -1.15 0.8759 1 -4.74 0.5792 I -13.90 0.2018 1 -41.37 0.0085
7750 1 -0.28 019685 1 -1.27 0.8643 1 -4.87 0.5707 1 -14.06 0.1982 1 -41.62 0.0083
7800 1 -0.39 0.9561 1 -1.38 0.8529 1 -5.00 0.5625 1 -14.21 0.1947 1 -41.86 0.0081
7850 1 -0.50 0.9439 1 -1.50 0.8417 1 -5.12 0.5543 I -14.37 0.1912 1 -42.11 0.0078
7900 I -0.61 0.9319 I -1.61 0.8307 I -5.25 0.5464 1 -14.53 0.1878 1 -42.35 0.0076
7950 1 -0.72 0.9201 | -1.73 0.8198 I -5.38 0.5385 1 -14.68 0.1845 1 -42.59 0.0074
8000 1 -0.83 0.9085 1 -1.84 0.8092 I -5.50 0.5309 1 -14.83 0.1813 I -42.84 0.0072
8050 1 -0.94 0.8971 1 -1.95 0.7988 1 -5.62 0.5233 1 -14.99 0.1781 1 -43.08 0.0070
8100 1 -1.05 0.8859 1 -2.06 0.7885 1 -5.75 0.5159 1 -15.14 0.1750 1 -43.32 0.0068
8150 1 -1.16 0.8749 1 -2.18 0.7785 1 -5.87 0.5087 I -15.29 0.1720 I -43.55 0.0066
8200 I -1.27 0.8641 | -2.29 0.7686 1 -5.99 0.5016 1 -15.44 0.1690 I -43.79 0.0065
8250 1 -1.38 0.8535 1 -2.40 0.7588 I -6.12 0.4946 I -15.59 0.1661 I -44.03 0.0063
83 00 1 -1.48 0.8430 1 -2.51 0.7493 I -6.24 0.4877 1 -15.74 0.1632 1 -44.27 0.0061
8350 1 -1.59 0.8327 1 -2.62 0.7399 1 -6.36 0.4810 1 -15.89 0.1604 I -44.50 0.0060
8400 1 -1.70 0.8226 I -2.73 0.7306 1 -6.48 0.4743 I -16.04 0.1577 1 -44.74 0.0058
8450 1 -1.80 0.8127 1 -2.83 0.7215 I -6.60 0.4678 1 -16.19 0.1550 1 -44.97 0.0056
8500 I -1.91 0.8029 1 -2.94 0.7126 | -6.72 0.4615 1 -16.34 0.1524 I -45.20 0.0055
8550 1 -2.01 0.7933 | -3.05 0.7038 I -6.84 0.4552 | -16.49 0.1499 1 -45.43 0.0053

45 degrees 
dB(uV/m) uV/m

60 degrees 
dB(uV/m) uV/m
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TABLE I

Skywave field strength versus distance (0 to 10,000 km)
for a characteristic field strength of 1Q0 roV/m

Page 8 of 8

FIELD STRENGTH FOR INDICATED MEAN GEOMAGNETIC LATITUDE

1 DIST- 1
| TANCE 0 degrees 15 degrees 1 30 degrees 45 degrees 60 degrees I
1 (km) dB(uV/m) uV/m dB(uV/m) uV/m I dB(uV/m) 

1
uV/m dB(uV/m) uV/m dB(uV/m) uV/m I

I 8600 -2.12 0.7838 -3.16 0.6952 i -6.95 0.4490 -16.63 0.1474 -45.66 0.0052 |
1 8650 -2.22 0.7745 -3.26 0.6867 1 -7.07 0.4430 -16.78 0.1449 -45.89 0.0051 I
1 8700 -2.32 0.7653 -3.37 0.6783 1 -7.19 0.4370 -16.92 0.1425 -46.12 0.0049 1
1 8750 -2.43 0.7563 -3.48 0.6701 1 -7.31 0.4312 -17.07 0.1401 -46.35 0.0048 I
1 8800 -2.53 0.7474 -3.58 0.6620 1 -7.42 0.4254 -17.21 0.1378 -46.58 0.0047 1
1 8850 -2.63 0.7387 -3.69 0.6540 I -7.54 0.4198 -17.36 0.1356 -46.81 0.0046 I
1 8900 -2.73 0.7301 -3.79 0.6462 1 -7.65 0.4142 -17.50 0.1334 -47.03 0.0044 I
1 8950 -2.83 0.7216 -3.90 0.6385 1 -7.77 0.4088 -17.64 0.1312 -47.26 0.0043 I
1 9000 -2.93 0.7133 -4.00 0.6309 1 -7.88 0.4034 -17.78 0.1291 -47.48 0.0042 |
1 9050 -3.03 0.7051 -4.10 0.6235 I -8.00 0.3982 -17.93 0.1270 -47.71 0.0041 |
1 9100 -3.13 0.6970 -4.21 0.6161 1 -8.11 0.3930 -18.07 0.1249 -47.93 0.0040 |
1 9150 -3.23 0.6891 -4.31 0.6089 1 -8.23 0.3879 -18.21 0.1229 -48.15 0.0039 I
1 9200 -3.33 0.6813 -4.41 0.6018 1 -8.34 0.3829 -18.35 0.1210 -48.38 0.0038 I
1 9250 -3.43 0.6736 -4.51 0.5948 1 -8.45 0.3780 -18.49 0.1190 -48.60 0.0037 1
1 9300 -3.53 0.6660 -4.61 0.5879 1 -8.56 0.3731 -18.63 0.1171 -48.82 0.0036 |
1 9350 -3.63 0.6585 -4.72 0.5811 1 -8.67 0.3684 -18.76 0.1153 -49.04 0.0035 1
1 9400 -3.73 0.6511 -4.82 0.5744 1 -8.79 0.3637 -18.90 0.1135 -49.26 0.0034 1
1 9450 -3.82 0.6439 -4.92 0.5678 1 -8.90 0.3591 -19.04 0.1117 -49.47 0.0034 I
1 9500 -3.92 0.6368 -5.02 0.5613 1 -9.01 0.3546 -19.18 0.1099 -49.69 0.0033 |
1 9550 -4.02 0.6297 -5.12 0.5549 1 -9.12 0.3501 -19.31 0.1082 -49.91 0.0032 |
1 96 00 -4.11 0.6228 -5.21 0.5486 1 -9.23 0.3457 -19.45 0.1065 -50.12 0.0031 I
1 9650 -4.21 0.6160 -5.31 0.5424 1 -9.33 0.3414 -19.59 0.1049 -50.34 0.0030 1
I 9700 -4.30 0.6092 -5.41 0.5363 1 -9.44 0.3372 -19.72 0.1033 -50.55 0.0030 I
1 9750 -4.40 0.6026 -5.51 0.5303 1 -9.55 0.3330 -19.86 0.1017 -50.77 0.0029 I
I 9800 -4.49 0.5961 -5.61 0.5244 1 -9.66 0.3289 -19.99 0.1001 -50.98 0.0028 I
1 9850 -4.59 0.5896 -5.70 0.5186 1 -9.77 0.3248 -20.12 0.0986 -51.19 0.0028 |
1 9900 -4.68 0.5833 -5.80 0.5128 1 -9.87 0.3209 -20.26 0.0971 -51.41 0.0027 I
1 9950 -4.78 0.5770 -5.90 0.5072 1 -9.98 0.3169 -20.39 0.0956 -51.62 0.0026 |
I 10000 -4.87 0.5709 -5.99 0.5016 1 -10.09 0.3131 -20.52 0.0942 -51.83 0.0026 I
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Pro. Mem.

Text left pending in Document 72, page R.l/1 until the results of the 
work of Committee 5 are known.

1.1.2 Objectionable interference

Interference caused by a signal exceeding the maximum permissible field 
strength within the [protected contour], in accordance with the values derived 
from [ ].
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Document 91-E
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COMMITTEE 3

NOTE FROM COMMITTEE 4 TO COMMITTEE 3

Committee 4 having completed its work, it has not planned any further 
activities with any effect on the budget of the Union.

M.L. PIZARRO 
Chairman of Committee 4

For reasons o f econom y, this docum ent is prin ted  in a lim ited  num ber o f copies. Partic ipants are therefo re  k in d ly  asked to  bring
the ir copies to  the m eeting since no others can be m ade available.
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COMMITTEE 2

SECOND REPORT OF THE WORKING GROUP 
OF COMMITTEE 2 
(CREDENTIALS)

The Working Group of Committee 2 met on 25 April 1986. It examined the 
credentials of the following delegations :

(In French alphabetical order)

United States of America 
France
Trinidad and Tobago

The credentials of these delegations were all found to be in order.

S.E. MONTANARO CANZANO 
Chairman of Working Group C2-A

/
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INTERNATIONAL TELECOMMUNICATION UNIONBC-R2(1) RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE
BAND 1 605 -1705  kHz IN REGION 2 Document 93-E

FIRST SESSION GENEVA. APRIL/MAY 1986 25 April 1986

B. 5 PLENARY MEETING

I .j 5th SERIES OF TEXTS SUBMITTED BY THE
EDITORIAL COMMITTEE TO THE PLENARY MEETING

The following texts are submitted to the Plenary Meeting for first
reading:

Source Document Title

Chapter 1 - Sections 1.1.14 
to 1.1.17, 1.2 

Chapter 3 - Sections 3.6 
and 3.7 

Chapter 6 - Section 6.1 
Recommendation C0M4/A 
Recommendation C0M5/A 
Resolution C0M5/1

COM.4 77

63

COM.5 75
COM.4 77
COM.5 DT/23
COM. 5 DT/22

P. PERRICHON 
Chairman of Committee 6

Annex: 8 pages

Note by the Chairman of Committee 4 - The delegate of Cuba reserved his position 
concerning the nominal usable field strength daytime in Noise Zone 1 
(section 3.6).

*

j

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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1.1.14 Skywave field strength, 50% of the time

The skywaye field strength during the reference hour which is exceeded
for 50% of the nights of the year. The reference hour is the period of one hour
beginning one and a half hours after sunset and ending two and a half hours 
after sunset at the midpoint of the short great-circle path.

1.1.15 Characteristic, field strength (Ec)

The field strength, at a reference distance of 1 km in a horizontal 
direction, of the groundwave propagated along perfectly conducting ground for 
1 kW station power, taking into account losses in a real antenna.

Note 1 - The gain (G) of the transmitting antenna relative to an ideal short
vertical antenna is given in dB by the equation:

G - 20 log t1)
300

where:

Ec is expressed in mV/m.

Note 2 The effective monopole radiated power (e.m.r.p.) is given in dB (kW) by 
the following equation:

e.m.r.p. = 10 log Pt + G (2)

where:

Pt: station power (kW).

1.1.16 Allotment

Entry in the Plan of a designated broadcasting channel for use by an 
administration for the broadcasting service in an allotment area under the 
conditions specified in the [Plan and/or Agreement]. Each allotment included in 
the Plan may be used for one or more assignments using the technical criteria 
specified in [A] .

1.1.17 Allotment area

Specifically defined geographical area within a country to which one or 
more channels are allotted.

1.2 Symbols and units

[CHAPTER 1]

Hz: hertz
kHz: kilohertz
W: watt
kW: kilowatt
mV/m: millivolt/metre
/xV/m: microvolt/metre
dB: decibel
dB(/xV/m) : decibels with respect to 1 yV/m 
dB(kW): decibels with respect to 1 kW
mS/m: millisiemens/metre
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/ CHAPTER 3 /

3.6 Nominal usable field strength

Table of nominal usable field strength

Noise zone 1 Noise zone 2

Daytime 0.5 mV/m 1.25 mV/m

Night-time 3.3 mV/m 6 mV/m

3.7 Definition of noise zones

Noise zone 1

Comprises the whole of Region 2 with the exception of noise zone 2.

Noise zone 2

Comprises the area within the line defined by the coordinates 20° S-45° W, the meridian 45e W to the 
coordinates 16° N-45® W, the parallel 16° N to the coordinates 16° N-68® W, the meridian 68° W to the coordi­
nates 20° N-68® W, the parallel 20° N to the coordinates 20c N-75c W, the meridian 75° W to the coordinates 
16® N-75® W, the parallel 16® N to the coordinates 16® N-80® W, the meridian 80® W to the northeast coast of 
Panama, the frontier between Panama and Colombia, the southeast coast of Panama and the meridian 82° W to 
the parallel 20° S, and the parallel 20® S, with the exception of Chile and Paraguay, until the frontier between 
Paraguay and Brazil until 45® W. Bolivia is entirely included in noise zone 2 as are the archipelago of San Andres 
y Providencia and the islands belonging to Colombia and the Colon archipelago or the Galapagos Islands 
(Ecuador).

Note I. — Grenada is included in noise zone 1 night-time and noise zone j. daytime. 

Note 2. -  See the maps o f noise zones on the fo llow ing page.
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NOISE ZONES
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The Plan for the broadcasting service in Region 2 in the 
band 1 605 - 1 705 kHz is based on the following principles:

a) the Plan for the broadcasting service shall contain allotments 
and may contain assignments;

b) the Plan shall not be based on requirements submitted by 
administrations;

c) the Allotment Plan shall be established without taking into 
account the stations of other services;

d) an allotment area is determined on the basis of the standardized 
distance(s) specified in Table [B];

e) where the separation distance between an allotment area of one 
administration and those of a number of other administrations is 
less than the standardized distance(s), the minimum number of 
channels allotted to that area will depend on the number of 
administrations involved as indicated in Table [C];

f) where the separation distance between an allotment area of one 
administration and those of all other administrations is greater 
than the appropriate standardized distance, all ten channels are 
allotted to that area;

g) the Plan will be based on the use of standardized parameters.
However, the possibility should be left open for a group of 
countries to decide subregionally to develop, at the Conference, 
part of the Plan, consistent with the Regional Plan, based on a 
transmitter power less than the standardized parameter;

h) an administration may make assignments on channels not allotted
to it in a given allotment area provided that it protects the 
allotments and assignments of other countries in accordance with 
Annex [ ]. Such assignments shall not restrict use of allotments
which complies with standardized parameters;

i) where neighbouring countries have allotments on adjacent 
channels, the procedures to be followed before bringing into use 
assignments from allotments in border areas are specified in 
[Chapter D];

j) administrations may bring into use assignments with parameters
different from the standardized parameters provided the 
conditions given in [E] are met; %

k) administrations so wishing may convert their allotments into
assignments at the Second Session using the specified planning
criteria; these assignments will also appear in the Plan; *

1) for the case mentioned in k) above, where neighbouring countries
have allotments in adjacent channels, the procedures referred to 
in i) must be followed.

CHAPTER 6 - PLANNING
6.1 Basis for planning

BLUE PAGES



B. 5/5

RECOMMENDATION COM4/A 
Relationship Between Physical and Electrical Antenna Height

The Regional Administrative Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First Session, 
Geneva, 1986),

considering
that information relating to the relationship between physical antenna 

height and electrical antenna height would be useful to all administrations when 
establishing assignments in the 1 605 - 1 705 kHz band;

recommends administrations in Region 2
within the limits of their possibilities, to carry out measurements to 

define this relationship and submit the relevant data to the CCIR Study Group 
concerned taking into account the CCIR work schedule;

requests the CCIR
a) to prepare, on the basis of the contributions submitted, a report to
the second session of the Conference;
b) to carry out these studies as part of the normal work of the CCIR Study
Groups.
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Use of the Band 1 605 - 1 705 kHz in Region 2 
by the Non-Broadcasting Services and the Development 
and Implementation of the Region 2 Broadcasting Plan

RECOMMENDATION COM5/A

The Regional Administrative Radio Conference to Establish.a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva 1986),

considering

a) that under No. 481, and the Table,of Frequency Allocations in Article 8 
of the Radio Regulations and until a date to be decided by the second session, 
the band 1 605 - 1 705 kHz is allocated to the fixed, mobile and aeronautical 
radionavigation services on a primary basis and to the radiolocation service; on 
a secondary basis.

b) that under No. 481, and the Table of Frequency Allocations in Article 8 
of the Radio Regulations and from a date to be decided by the second session, 
the band 1 605 - 1 625 kHz is allocated exclusively to the broadcasting service, 
and the band 1 625 - 1 705 kHz is allocated to.the broadcasting service on a 
primary basis, to the fixed and mobile services on a permitted basis, and to the 
radiolocation service on a secondary basis

c) that the operation of non-broadcasting services in this band by the
Region 2 administrations might hinder the implementation of the Plan for the
broadcasting service in the band 1 605 - 1 705 kHz;

recommends

a) that the Region 2 administrations shall henceforth refrain from
assigning frequencies in the band 1 625 - 1 705 kHz to their stations in the 
non-broadcasting service when this might inhibit the implementation of the 
Plan;

b) that, when using frequencies in the band 1 605 - 1 705 kHz for stations
\n the non-broadcasting services, administrations shall take all necessary steps 
uo ensure that the full implementation of the Plan adopted by the Conference is 
not compromised.
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Updating of the Master International Frequency Register with 
Regard to Assignments to Stations of the Fixed, Mobile, 
Aeronautical Radionavigation and Radiolocation Services 

in the Frequency Band 1 605 - 1 705 kHz in Region 2

RESOLUTION COM5/1

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva 1986),

considering
a) that under No. 481 and the Table of Frequency Allocations in Article 8 
of the Radio Regulations and until a date to be decided by the second session, 
the band 1 605 - 1 705 kHz is allocated to the fixed, mobile and aeronautical 
radionavigation services on a primary basis and to the radiolocation service on 
a secondary basis;
b) that under No. 481 and the Table of Frequency Allocations in Article 8 
of the Radio Regulations and from a date to be decided by the second session, 
the band 1 605 - 1 625 kHz is allocated exclusively to the broadcasting service, 
and the band 1 625 - 1 705 kHz is allocated to the broadcasting service on a 
primary basis, to the fixed and mobile services on a permitted basis, and to the 
radiolocation service on a secondary basis;
c) that the planning of the band shall be based upon allotment and that 
the exact location and characteristics of broadcasting stations are not known;
d) that it is impractical to assess compatibility between the allotments 
in the Plan and assignments to the other services to which the band is also 
allocated;
e) that, in view of the difficulties involved in evaluating compatibility 
between allotments in the Plan and assignments to other services, the Conference 
established a Plan without taking into account existing stations of the non­
broadcasting .services;
f) Recommendation C0M5/A;

■J
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resolves

1. that, within 90 days of the end of the first session of this 
Conference, the IFRB shall send to each administration of Region 2 the list of 
assignments to its stations of the fixed, mobile, aeronautical radionavigation 
and radiolocation services recorded in the Master Register in the bands 
concerned, requesting them to review these assignments with'a view to cancelling 
those which are no longer in use;
2. that administrations shall, within a period of 90 days following the
receipt of the list referred to in paragraph 1 above, return the copy of the 
list indicating the assignments to be deleted from the Master Register as well 
as such modifications to other assignments as will assist in implementing the 
Broadcasting Plan;
3. that administrations wishing to maintain in operation non-broadcasting
stations in application of [paragraph*] shall indicate the estimated date on 
which the station in question will cease operation.
4. that the IFRB shall submit a report to the second session of the
Conference on all deletions (including the deletion date referred to in
paragraph 3 above) of and modifications to assignments to non-broadcasting 
stations in the band 1 605 - 1 705 kHz recorded in the Master Register on behalf 
of Region 2 administrations.

urges administrations
1. having assignments in the fixed, mobile, aeronautical radionavigation
and/or radiolocation services which are potentially incompatible with the Plan 
to take all necessary steps to eliminate the potential incompatibility in view 
of the fact that, in general, the non-broadcasting services have more 
flexibility to modify their characteristics, including the frequency;
2. to take all possible action with a view to achieving the objectives of
this Resolution;

requests the IFRB
1. to send Recommendation C0M5/A to Region 2 administrations not present
at the first session of the Conference and to request them to apply the 
procedures included in it;
2. to provide all administrations with all the necessary assistance in the
implementation of the provisions of this Resolution.

* Note by Committee 5 - The reference to the part of the report which will 
contain the text currently set out in section 2 of Document DT/11 (see also 
Document 70) must be added at a later stage.
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25 April 1986 
Original: English

COMMITTEE 6 

Source: Documents DT/25 and DT/26

FIRST SERIES OF TEXTS FROM THE WORKING GROUP 

OF THE PLENARY TO THE EDITORIAL COMMITTEE

RARC TO ESTABLISH A PLAN FOR 
THE BROADCASTING SERVICE IN THE  
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

FIRST SESSION GENEVA, APRIL/MAY 1 9 8 6

INTERNATIONAL TELECOMMUNICATION UNION

The texts set out in Documents DT/25 and DT/26 have been modified and 
adopted by the Working Group of the Plenary and are submitted to the Editorial 
Committee.

E.D. DuCHARME 
Chairman of the Working Group 

of the Plenary

F o r reasons o f eco nom y, this docum ent is p rin ted  in a lim ited  num ber o f copies. P artic ipants  are th ere fo re  k in d ly  asked to  bring
the ir copies to  the  m eeting since no others can be m ade available.
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Document 95-E
26 April 1986
Original: English

COMMITTEE 5

REPORT OF THE WORKING GROUP 5-B

The Group held five meetings and the results of its deliberations are 
attached as:

a draft Regional Agreement for the use of the 
band 1 605 - 1 705 kHz in Region 2;
a Recommendation relating to the incorporation into the 
Radio Regulations of the allotment plan and the associated 
provisions for the broadcasting service in the 
band 1 605 - 1 705 kHz in Region 2.

The delegate of Cuba reserved the right to raise the issue, at 
Committee 5 or Plenary level, of the competence of the Conference to deal with 
matters other than the broadcasting service in the band 1 605 - 1 705 kHz.

With this report, the Group has concluded the work entrusted to it by 
.Committee 5. I wish to take this opportunity to specially thank Mr. J. David, 
the Chairman of Sub-Working Group 5-B-Drafting and those who participated with 
him in the drafting work.

J. LUSSIO 
Chairman of Working Group 5-B

Attachments

For reasons o f economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.



- 2 -
BC-R2(l)/95-E

In considering the guidelines for the Agreement, it was concluded these 
could best be represented by a possible draft Regional Agreement which would be 
included in the report.

REGIONAL AGREEMENT FOR THE USE OF THE 
BAND 1 605 - 1 705 kHz IN REGION 2

PREAMBLE

Noting No. 480 of the Radio Regulations, which provides:
"In Region 2, the use of the band 1 605 - 1 705 kHz by stations of the
broadcasting service shall be subject to a plan to be established by a
regional administrative radio conference . ..";
fully respecting the sovereign right of each country to regulate within 

its territory the use of the frequency band 1 605 - 1 705 kHz, and to reach 
special arrangements regarding such service with such countries as it may 
consider appropriate, without prejudice to other administrations.;

seeking to facilitate mutual understanding and cooperation among the 
Members of Region 2 in achieving a satisfactory broadcasting service in the 
medium-frequency band 1 605 - 1 705 kHz;

recognizing that all countries have equal rights, and that, in the 
application of the Plan and its Provisions, the needs of each country, in 
particular those of developing countries, shall be fulfilled as far as possible, 
and

acknowledging that the protection of each other's broadcasting service 
is a major objective for all countries, in order to bring about better 
coordination and the use of more efficient facilities;

the delegates of the Members of the International Telecomunication 
Union meeting in [Geneva] at a regional administrative conference convened under 
the provisions of the International Telecommunication Convention (Nairobi 1982), 
have adopted, subject to approval by the competent authorities of their 
respective countries, the following provisions relating to the broadcasting 
service in Region 2 for the frequency band between 1 605 and 1 705 kHz.
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ARTICLE 1

Definitions

For the purposes of the Agreement, the following terms shall have the 
meanings defined below.

Union: The International Telecommunication Union.
Secretary-General: The Secretary-General of the Union.
IFRB: The International Frequency Registration Board.
CCIR: The International Radio Consultative Committee.
Convention: The International Telecommunication Convention.
Radio Regulations: The Radio Regulations supplementing the provisions 
of the Convention.

Region 2: The geographical area defined in No. 394 of the Radio 
Regulations, Geneva, 1979.
Master Register: The Master International Frequency Register.
Provisions: The Provisions adopted herein that are associated with the 
Plan.

Agreement: This Agreement and its Annexes.
Plan: The Allotment Plan in [Annex ] and the associated provisions^-.
Administration: Any governmental department or service responsible for 
discharging the obligations undertaken in the Convention and the RR.
Contracting Member: Any member of the Union which has approved the 
Agreement or acceded to it.
Affected Administration: An administration within whose territory 
the signal of a proposed assignment of another administration 
exceeds that prescribed in [ ] .

An allotment is an entry in the plan of a designated broadcasting 
channel for use by an administration for the broadcasting service in an 
allotment area under the conditions specified in the Agreement. Each allotment 
included in the Plan may be used for one or more assignments using the technical 
criteria specified in [A].

An allotment area is a specifically defined geographical area within a 
country to which one or more channels are allotted.

1 The allotments may be converted into assignments and this will appear as 
Part B of the Plan.
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ARTICLE 2

Frequency Band

The provisions of the Agreement shall apply to the frequency 
band 1 605 - 1 705 kHz as allocated to Region 2 under Article 8 of the Radio 
Regulations.

ARTICLE 3

Execution of the Agreement

3.1 The Contracting Members shall adopt for their stations in Region 2 in
the frequency band which is the subject of the Agreement the technical 
characteristics and standards which are in conformity with the Agreement.
3.2 The Contracting Members shall not bring into use frequency assignments,
except under the conditions set out in Article 4 of the Agreement.
3.3 The Contracting Members undertake to study and, in common agreement and
to the extent possible, to put into practice the measures necessary to avoid or 
to reduce any harmful or objectionable interference that might result from the 
application of the Agreement.

[3.3 The Contracting Members undertake, to the extent possible, to avoid or
to reduce any harmful or objectionable interference.

ARTICLE 4

Implementation of the Plan and Notification of Frequency Assignments
in the Broadcasting Service

4.1 Assignments corresponding to an allotted channel*
4.1.1. An administration may at any time, without the need for coordination, 
make assignments corresponding to any of its allotments, at one or more 
locations within the respective allotment area, provided that:
4.1.1.1 - its characteristics are within the standardized parameters given

in Annex [A];
4.1.1.2 - where necessary, the coordination required for protection of

adjacent channels has been successfully concluded (Annex [B]); 
and

* Depending on separation distances used in preparing the allotment plan, there 
may be a need for coordination procedures involved in bringing into use of an 
assignment corresponding to an allotment.
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4.1.1.3 - the criteria of [ ] are met in cases where its characteristics
exceed the values of the standardized parameters.

4.2 Assignments corresponding to channels not allotted to the area
4.2.1 ... An administration may at any time, without the need for coordination, 
make an assignment on a channel not allotted to it provided its characteristics 
satisfy the criteria set forth in Annex [A] with respect to:
4.2.1.1 - the use of the channel or channels by the administration(s) to

which it is allotted in the Plan; and
4.2.1.2 - any broadcasting station of another administration of Region 2

previously recorded in the Master Register with a favourable 
finding.

4.2.2 An administration may make an assignment on a channel not allotted to
it or with the characteristics which do not satisfy the conditions set forth in
4.2.1.1 and 4.2.1.2 provided such use has been successfully coordinated with the 
affected administration(s).
4.3\ When an administration proposes to bring into use an assignment in
conformity with the Agreement, it shall notify it to the IFRB in accordance with 
the provisions of Article 12 of the Radio Regulations. Any such assignment 
recorded in the Master Register as a result of application of the provisions of 
Article 12 of the Radio Regulations shall bear a special symbol under the 
Remarks Column and a date in Column 2a or in Column 2b.
4.4 Whenever the IFRB receives an assignment notice which is not in
conformity with the Agreement, it shall return the notice to the notifying 
administration.
4.5 If the notifying administration resubmits the notice with or without
modification and insists on its reconsideration and if the Board's finding 
remains unfavourable, the notice is returned to the notifying administration.

ARTICLE 5

Special Arrangements

In order to supplement the procedures provided for under these 
Provisions, or to facilitate the coordination foreseen by Article 4, 
administrations may conclude or continue special arrangements in conformity with 
the applicable provisions of the Convention and the Radio Regulations.

ARTICLE 6
Part A : consists of the allotments in the Region-wide allotment plan.
Part' B: consists of the assignments to be developed at the Second Session by 

administrations seeking to convert their allotments to assignments.
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ARTICLE 7

Scope of Application of the Agreement

7.1 The Agreement is binding upon the Contracting Members in their mutual 
relations, but not in their relations with non-contracting countries.
7.2 Should a Contracting Member make reservations on the application of any 
provision of the Agreement, the other Contracting Members shall be free to 
disregard that provision in their relations with the Member that has made the 
reservations.

ARTICLE 8

Approval of the Agreement

The signatory Members shall notify the Secretary-General of their 
approval of this Agreement as soon as possible by depositing an instrument of 
approval; the Secretary-General shall immediately inform the other Members of 
the Union.

ARTICLE 9

Accession to the Agreement

9.1 Any Member of the Union in Region 2 which has not signed the Agreement 
may at any time deposit an instrument of accession with the Secretary-General, 
who shall immediately inform the other Members of the Union. Accession shall 
apply to the Plan as it stands at the time of accession and shall be made 
without reservations.
9.2 Accession to the Agreement shall become effective on the date on which 
the instrument of accession is received by the Secretary-General.

ARTICLE 10

Denunciation of the Agreement

10.1 Any Contracting Member may denounce the Agreement at any time by a 
notification sent to the Secretary-General, who shall inform the other Members 
of the Union.
10.2 Denunciation shall become effective one year after the date on which:
the Secretary-General receives the notification of denunciation.
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ARTICLE 11

Entry into Force of the Agreement

The Agreement shall enter into force on [ ] at 0800 hours UTC.

ARTICLE 12

Duration of the Agreement

The Agreement shall remain in force until revised by a competent 
administrative radio conference.
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RECOMMENDATION COM5/B

Relating to the Incorporation into the Radio Regulations of the Allotment 
Plan and the Associated Provisions for the Broadcasting Service 

in the Band 1 605 - 1 705 kHz in Region 2

The Regional Administrative Radio Conference to Establish a Plan for
the Broadcasting Service in the 'Band 1 605 - 1 705 kHz in Region 2 (First
Session, Geneva, 1986),

considering
a) that, on the basis of RR480 of the Radio Regulations, the Conference
was empowered to establish a plan for all the Region;
b) that the Conference decided to prepare such a plan on the basis of
objective criteria equally applied to all the countries of the Region;
c) that the plan will be an allotment plan limited to a channelling
arrangement, the delimitation of the allotment areas and standardized 
parameters;
d) that the standardized parameters adopted for the establishment of the
plan should not lead to any inter-regional difficulties between the services to 
which the band is allocated;
e) Recommendation No. PLEN/... relating to the agenda of the Second
Session of this Conference;

recommends the Administrative Council place on the agenda of an 
appropriate World Administrative Radio Conference, preferably the Second Session 
of the WARC-ORB in 1988;
1.1 the consideration of consequential changes to RR480 and RR481 of
Article 8 of the Radio Regulations in this frequency band in Region 2;
1.2 the consideration of the question of incorporation into the Radio
Regulations in the appropriate form the Allotment Plan and the associated 
provisions to be prepared for the Broadcasting Service in the band 1 605 - 
1 705 kHz in Region 2.
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COMMITTEE 5

NOTE FROM THE CHAIRMAN OF WORKING GROUP 5-A

3.9 Application of protection criteria from assignments on non-allotted
channels

3.9.1 Protection of allotments

The signal strengths to be protected are the appropriate values of 
nominal usable field strength shown in section 3.6. [The area to be protected is 
the border of an allotment area.]

The maximum permitted interfering field strength within the area is the 
value of the nominal usable field strength divided by the appropriate protection 
ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the groundwave or skywave signal. In all 
other cases, only groundwave interference is considered.

The effect of each interfering signal should be evaluated separately, 
and the presence of interference from other stations in excess of this 
permissible level should not reduce the necessity to limit the interference 
which would result from proposed modifications or assignments.

3.9.2 Protection of assignments on non-allotted channels

Assignments on non-allotted channels are protected from subsequent 
assignments on non-allotted channels. The protected contour encompasses the area 
in which the groundwave field strength is equal to or greater than the 
appropriate value of Enom according to section 3.6.

The maximum permitted interfering field strength within the area is the 
value of the nominal usable field strength divided by the appropriate protection 
ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the groundwave or skywave signal. In all 
other cases, only groundwave interference is considered.

The effect of each interfering signal should be evaluated separately 
and the presence of interference from other stations in excess of this 
permissible level should not reduce the necessity to limit the interference 
which would result from proposed modifications or assignments.

Where the protected contour would extend beyond the boundary of the 
country in which the station is located, the maximum permissible interfering 
groundwave field strength at the boundary is the calculated field strength of 
the protected station along the boundary divided by the protection ratio.

For reasons o f econom y, this docum ent is p rin ted  in a lim ited  num ber o f copies. P artic ipants are therefo re  k in d ly  asked to  bring
their c o p i e s  t o  t h e  m e e t i n g  since n o  o t h e r s  c a n  b e  m a d e  available.
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7.4.1 Protecting allotments from assignments on allotted channels

Assignments on co-channel allotments are considered to be compatible 
one with the other when they are brought into use in accordance with 7.3.

7.4.2 Protecting allotments from assignments on non-allotted channels 

The criteria set out in 3.9.1 apply in this case.

7.4.3 Protecting assignments on unallotted channels from assignments on 
allotted channels

Assignments on unallotted channels receive protection from assignments 
on allotted channels only to the extent that the latter must operate within the 
criteria set out in 7.3.

7.4.4 Protecting assignments on unallotted channels from other assignments on 
unallotted channels

The criteria set out in 3.9.2 apply in this case.

7.4 Protection considerations

R. ZEITOUN 
Chairman of Working Group 5-A
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Document 96-E 
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COMMITTEE 5

NOTE FROM CHAIRMAN OF WORKING GROUP 5-A

NEW 7.3.3.— Assignments on non-allotted channels may use higher
radiated power than that produced by a standardized parameter station, 
provided that the field strength within a neighbouring country not having a 
co-channel or an adjacent channel allotted to it does not exceed the field 
strength produced by a standardized parameter station situated at the most 
critical point at the border of the originating country.

R. ZEITOUN 
Chairman of Working Group 5A
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COMMITTEE 5

SECOND REPORT FROM THE CHAIRMAN OF WORKING GROUP 5-A 
TO COMMITTEE 5

7.2 Planning method
The following is a general description of the steps to be taken in

developing the Plan based on the planning method that has been adopted.
7.2.1 Step 1 consists of using the appropriate co-channel standardized
distance and identifying within each country the areas to which a minimum number 
of channels will be allotted. A possible method to be used is as follows.
7.2.1.1 Taking a geographical map covered with a sufficiently small grid and 
using a template having a circle with a radius equal to the appropriate 
standardized distance, determine for any point of the grid the number of 
countries within this circle; write the number on the map.
7.2.1.2 Move to another point on the grid and repeat § 7.2.1.1.
7.2.1.3 Having processed all the points on the grid, draw the boundaries around 
all the numbers with the same value. (See Figures [1] and [2].)
7.2.1.4 Taking into account the borders between countries, describe each
area using these borders and/or geographical coordinates from the boundaries 
defined in § 7.2.1.3.

7.2.1.5 Identify each area with a unique code based on the geographical area
symbols contained in Table [ ] of the Preface to the IFL.

7.2.2 Step 2 consists of identifying the minimum number of channels to be
allotted to each of the areas identified in Step 1.

1. To each of the areas identified in Step 1 is associated a number 
corresponding to the number of countries within a distance [X].

2. Using Table [1] determine the minimum number of channels to be 
allotted to each area.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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TABLE [1]
Minimum number of allotted channels

Total number of 
administrations

Minimum number of 
allotted channels

Remaining
channels

1 10 0
2 5 0
3 3 1
4 2 2
5 2 0

6-10 1 4-0

7.2.3 Step 3 consists of allotting in each case the channels that constitute
the minimum number of channels taking account of the need to minimize adjacent 
channel interference.

At this stage the minimum number of allotments to neighbouring
allotment areas shall be made with a view to minimizing adjacent channel
problems as much as possible, particularly in the case of allotment areas with 
only one or two channels.

7.2.4 Step 4 consists of allotting the remaining channels.
The remaining channels may be used during the Second•Session to

increase the number of allotments to neighbouring countries, on the basis of 
conditions to be adopted at that Session.
7.2.5 Step 5 consists of neighbouring countries carrying out bilateral or
multilateral negotiations if they so desire.

The Second Session should adopt any rule that may be needed during the 
Second Session for these negotiations concerning:

alternative arrangements of the channels and areas allotted to 
them;
the determination of the limits of allotment areas on the basis 
of tolerances to be defined;

7.2.6 At this stage for those administrations so wishing, they may use the 
allotments resulting from steps 3 and 4 above and specify the locations and 
parameters of assignments which are to be included in the Plan that will appear 
in the Regional Agreement. These assignments will be examined using the criteria 
of [ ] to ensure that the allotments of other administrations are not 
affected.



- 3 -
BC-R2(l)/96-E

a s  an illustration of the method, the following example is given

FIGURE
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FIGURE [  2 ]

Number of countries within a distance /jf J
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7.3.1 Standardized parameters
The allotment plan shall be based on the following standard parameters 

for day and night and for noise zones 1 and 2.
Station power: 1 kW
Antenna: omnidirectional with 90° electrical height

7.3.2 Co-channel standardized distance
The standardized distance shall be:

for noise zone 1 land path: 330 km;
for noise zone 2 land path: 120 km;
for noise zone 1 sea path: [ ];
for noise zone 2 sea path: [ ];
for mixed path: (to be developed if required).

7.3.3 Use of different parameters

7.3.3.1 Higher radiated power than that produced by the standardized parameters 
in paragraph 7.3.1 may be used by an administration provided that the field 
strength produced by a standard parameters station situated at the most critical
point of the border of the original allotment area is not exceeded:

in any co-channel allotment area of another administration, at 
the appropriate standardized distance from the border of the 
originating administration's allotment area;
at any point in the allotment area of another administration to 
which an adjacent channel is allotted.

7.3.3.2 In recognition of the special problems caused by the low ground 
conductivity of the Caribbean islands situated in noise zone 2, the concept 
described in paragraph 7.3.3.1 is extended as follows.

a) A reference situation is established in which a station with 
standardized parameters is located at the limit of the allotment 
area of such an island. The resulting field strength to the 
allotment areas of other administrations is calculated assuming 
an all-sea path.

b) Before an island administration may bring into use an assignment 
with higher radiated power than that associated with a 
standardized station, the resulting field strength to the 
allotment areas of other administrations is calculated taking 
into account the actual ground traversed over the island, the 
path otherwise being sea.

c) Such field strengths referred to in b) must not exceed those in
a) .

This special provision applies only to the daytime situation.
7 . 3 . 3 . 3  In no case shall the station power be greater than 10 kW.

7.3 Planning criteria
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For an efficient use of the band to be planned, the first adjacent 1
channel interference should be evaluated at the stage of assigning frequencies
to stations; in some cases, this will require coordination among the 
administrations concerned. In order to limit the need for such coordination, the 
following steps should be taken.
7.3.4.1 The guidelines for the procedure to be followed before bringing into
use assignments from allotments in border areas should contain the following.

a) An administration proposing to assign a frequency to a station 
shall coordinate this assignment with any other administration if 
the field strength produced by the proposed assignment in the 
neighbouring adjacent allotment area of that administration 
exceeds the nominal field strength.

b) In order to easily identify the administrations with which the 
above coordination is required, the following distances shall be 
used:

ground path in noise zone 1: 53 km 
sea path in noise zone 1: 310 km 
ground path in noise zone 2: 35 km 
sea path in noise zone 2: 160 km

Beyond the above appropriate distance, coordination is not required.
7.3.4.2 The procedures to be applied for such coordination should be adopted at 
the Second Session. The following may be considered in developing such 
procedures:

a) provisions to resolve cases where despite the cooperative effort 
in the search for a solution, coordination is not reached;

b) the need to address the question of overlapping the appropriate 
contours for nominal frequency separation of 10 kHz, 20 kHz and 
30 kHz;

c) the concept that, for protection purposes, the boundary of a 
country should be deemed to encompass only its land area, 
including islands.

7.3.4 Border area considerations for first adjacent channels

R. ZEITOUN 
Chairman of Working Group 5-A
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Document 97-E
28 April 1986
Original: English

COMMITTEE 6

Source: Documents DT/21(Rev.)> DL/14, DL/15

SECOND AND LAST SERIES OF TEXTS FROM THE WORKING GROUP 

OF THE PLENARY TO THE EDITORIAL COMMITTEE

The texts set out in Documents DT/21(Rev.l), DL/14 and DL/15 have been 
modified and adopted by the Working Group of the Plenary and are submitted to 
the Editorial Committee.

E.D. DuCHARME 
Chairman of the Working Group 

of the Plenary
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Document 98-E
29 April 1986
Original: English

COMMITTEE 2

SUMMARY RECORD 

OF THE

SECOND AND LAST MEETING OF COMMITTEE 2 

(CREDENTIALS)

Monday, 28 April 1986, at 1115 hrs

Chairman; Mr. S.E. MONTANARO (Republic of Paraguay)

Subjects discussed:

1. Summary record of the first meeting

2. First and second reports of Working Group 2-A

3. Third (oral) report by the Chairman of 
Working Group 2-A

4. Draft report to the Plenary Meeting

Documents 

38 

55, 92

DT/31
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1. Summary record of the first meeting (Document 38)

The summary record of the first meeting (Document 38) was approved.

2. First and second reports of Working Group 2-A (Documents 55, 92)

The first and second reports of Working Group 2-A were approved.

3. Third (oral) report by the Chairman of Working Group 2-A

3.1 The Chairman, speaking as Chairman of Working Group 2-A, said that the 
Group had met to examine the credentials deposited by the Delegation of the 
Republic of Suriname and had found them to be in order.

4. Draft report to the Plenary Meeting (Document DT/31)

4.1 The Chairman, introducing the Committee's draft report to the
Plenary Meeting (Document DT/31), said that as a result of Working Group 2-A's 
third report, the Republic of Suriname should be added to the countries whose 
credentials had been found to be in order (Annex, List 1) and deleted from those 
which had not deposited credentials (Annex, List 4).

Document DT/31, as orally revised, was approved.

The meeting rose at 1140 hours.

The Secretary; The Chairman:

R. MACHERET S.E. MONTANARO
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Corrigendum 1 to 
Document 99-E 
30 April 1986 
Original: French

AMENDMENTS TO THE 
REPORT OF COMMITTEE 2 TO THE PLENARY MEETING

Following the oral report by the Chairman of Committee 2 to the sixth Plenary 
Meeting the following changes should be made in the annex to Document 99:

Section 2

Insert Peru

Section 4

Delete Peru

S.E. MONTANARO CANZANO 
Chairman of Committee 2
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FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

REPORT OF COMMITTEE 2 TO THE PLENARY MEETING 
(CREDENTIALS)

1. Terms of reference of the Committee

The terms of reference of the Committee are set out in Document 25.

2. Meetings

The Committee met twice, on 15 and 28 April 1986.

At its first meeting, it set up a Working Group consisting of the 
Chairman and Vice-Chairman of the Committee and one delegate from Canada to 
verify delegations' credentials in accordance with Article 67 of the 
International Telecommunication Convention, Nairobi (1982).

3. Conclusions

The conclusions reached by the Committee are reproduced in the Annex 
attached hereto and submitted to the Plenary Meeting for approval.

4. Final remark

The Committee recommends that the Plenary Meeting authorize the 
Chairman and the other members of the Working Group to verify the credentials
received after the date of the present Report and to submit their conclusions to
the Plenary Meeting on the matter.

S.E. MONTANARO CANZANO 

Chairman of Committee 2

Annex : 1
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ANNEX

1. Credentials found to be in order, deposited by the delegations of countries
having the right to vote

(In French alphabetical order)

Canada
Chile
Cuba
United States of America
France
Mexico
Paraguay (Republic of)
United Kingdom of Great Britain and Northern Ireland 
Suriname (Republic of)
Trinidad and Tobago

Conclusion : The delegations of these countries are entitled to vote.

2. Provisional credentials found to be in order, deposited by the delegations of
countries having the right to vote (see No. 383 of the Convention)

Colombia (Republic of)
Uruguay (Eastern Republic of)

Conclusion : The delegations of these countries are entitled to vote.

3. Credentials found to be in order, deposited by the delegations of countries
which do not have the right to vote (see Document 10)

Argentine Republic
Brazil (Federative Republic of)
Costa Rica
Ecuador
Guyana
Honduras (Republic of)

Conclusion : The delegations of these countries are not entitled to vote.

4. Delegations attending the Conference which have not deposited credentials

* Barbados 
Peru

Conclusion : The delegations of these countries are not entitled to vote.

* Appears in the list of countries which have 
lost their right to vote (see Document 10)
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French 
Spanish

LIST OF DOCUMENTS 
(51 to 100)

No. Origin Title Destination

51 SG Position of the Conference accounts 
at 18 April 1986 C.3

52 WG/4B First Report of Working Group 4-B 
to Committee 4 C.4

53 C.4 Summary record of the second meeting 
of Committee 4 C.4

54 Conference
Chairman

Draft Structure of the Report of 
the First Session of the Conference PL

55 WG/2A First Report by Working Group C2-A 
to Committee 2 C.2

56 C.6 B.l PL

57 USA Proposed Draft of Final Acts of the 
Second Session WG/5B

58 C.4 Second series of texts from Committee 4 
to the Editorial Committee C.6

59 C.5 Summary record of the fifth meeting 
of Committee 5 C.5

60
+Corr.l

B Proposals C.4

61 C.6 B. 2 PL

62 C.4 Summary record of the third meeting 
of Committee 4- C.4

63 GT/4B Second Report of Working Group 4-B 
to Committee 4 C.4

64 C.4 Summary record of the fourth meeting 
of Committee 4 C.4

65 C.5 Summary record of the sixth meeting 
of Committee 5 C.5

66 PL Minutes of the third Plenary Meeting PL

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
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No. Origin Title Destination

67 WG/4C Final report of Working Group 4-C to 
Committee 4 C.4 -

68 C.4 Committe 4 (Chapter 2 - Propagation) C.4

69 C.4 Recoramandation No. [Com4/4] C.4

70 C.5 Note from the Chairman of Committee 5 
to the Chairman of the Working Group 
of the Plenary WG/PL

71 C.4 Summary record of the fifth meeting 
of Committee 4 C.4

72 C.6 R.l PL

73 C.4 Third series of texts from Committee 4 
to the Editorial Committee C.6

74 C.6 B.3 PL

75 WG/5A First report from the Chairman of 
Working Group 5-A to Committee 5 C.5

76 C.6 B.4 PL

77 WG/4B Third report of Working Group 4-B to 
Committee 4 C.4

78 C.4 Fourth series of texts from Committee 4 
to the Editorial Committee C.6

79 WG/4B Final Report of Working Group 4-B C.4

80 PL Minutes of the fourth Plenary Meeting PL

81 C.4 Summary record of the sixth and 
last meeting of Committee 4 C.4

82 C.5 Summary record of the seventh meeting 
of Committee 5 C.5

83 C.3 Summary record of the second meeting 
of Committee 3 C.3
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No. Origin Title Destination

84 SG Position of the Conference accounts 
at 28 April 1986 C.3

85 SG CCIR Intersessional Activity C.3
86 C.5 Summary record of the eighth meeting 

of Committee 5 C.5
87 C.4 Note from Committee 4 to Committee 5 C.5
88 C.4 Fifth and last series of texts 

submitted by Committee 4 to 
the Editorial Committee C.6

89 C.5 First series of texts from Committee 5 
to the Editorial Committee C.6

90 C.6 R.2 PL
91 C.4 Note from Committee 4 to Committee 3 C.3
92 WG/2A Second report of the Working Group of 

Committee 2 (Credentials) C.2
93 C.6 B.5 PL
94 WG/PL First series of texts from the Working 

Group of the Plenary to the Editorial 
Committee C.6

95 WG/5B Report of the Working Group 5-B C.5
96

+Add.1,2
WG/5A Second report from the Chairman of 

Working Group 5-A to Committee 5 C.5
97 WG/PL Second and last series of texts from 

the Working Group of the Plenary to 
the Editorial Committee C.6

98 C.2 Summary record of the second and 
last meeting of Committee 2 C.2

99 C.2 Report of Committee 2 to the Plenary 
Meeting (Credentials) PL

100 SG List of documents (51 to 100)
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Document 101-E
20 May 1986
Original: English

PLENARY MEETING

MINUTES 

OF THE 
FIFTH PLENARY MEETING

Tuesday, 29 April 1986, at 1000 hrs 
Chairman: Mr. F. Savio C. PINHEIRO (Brazil)

Subjects discussed:
1. Minutes of the third Plenary Meeting
2. Report by the Chairman of Committee 2
3. Second series of texts submitted by the Editorial

Committee for second reading (Series R.2)
4. Third series of texts submitted by the Editorial 

Committee for second reading (Series R.3)
5. Fifth series of texts submitted by the Editorial 

Committee for first reading (Series B.5)
6. Sixth series of texts submitted by the Editorial 

Committee for first reading (Series B.6)
7. Report from Committee 5 ad hoc 2
8. Seventh series of texts submitted by the Editorial 

Committee for first reading (Series B.7)
9. Eighth series of texts submitted by the Editorial

Committee for first reading (Series B.8)

Documents
66
99

90

103

93

102

DT/34

104 

107
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1. Minutes of the third Plenary Meeting (Document 66)
The minutes of the third Plenary Meeting were approved as amended (see the

Corrigendum to Document 66).
2. Report by the Chairman of Committee 2 (Document 99)

The Plenary took note of the report of Committee 2 (Document 99) and endorsed 
the procedure set out in its paragraph 4.
3. Second series of texts submitted by the Editorial Committee for second

reading (Series R.2) (Document 90)
Chapter 5 - Technical criteria for interservice sharing
Introductory paragraph

Approved, subject to deletion of the second and third sentences, removal of 
the square brackets and alignment of the Spanish text of the final phrase of the 
penultimate sentence with the English, which read "and as well give protection to 
these permitted services".
Section 5.1: Protection of the broadcasting service

Approved with amendment of the second paragraph to read:
"Protection in accordance with the criteria in section 5.1.1 is to be given 

within the national boundary and/or allotment area for allotted channels and within 
the service contours for assignments on non-allotted channels."

and removal of the square brackets.

3.1 In reply to a question from the representative of the IFRB (Mr. Brooks), the
delegate of the United States of America confirmed that the purpose of the changes
made was to align the text with the terminology adopted in Committee 5 and was in no
way intended to imply the provision of protection outside national boundaries.

Chapter 5, as amended, and Recommendation C0M4/B were approved on second
reading.
Recommendation C0M4/C
3.2 The Chairman pointed out that that Recommendation was in fact being submitted 
for first reading.

It was agreed to make the following amendments:

recommends 2: correct in the English version the term MdB(uV/m)" to
read "(dB(yVm)", delete the underlining in the fifth line;

recommends 3: deleted as incompatible with the Radio Regulations.

Recommendation•COM4/C was approved, as amended, on first and second readings.
t
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Section 1.1.2 to be deleted, on the understanding that the words "or objectionable" 
would be removed from paragraph 3.3 of Chapter 7 thus obviating the 
need for a definition.

4. Third series of texts submitted by the Editorial Committee for second 
reading (Series R.3) (Document 103)

Chapter 2 - Section 2.2
4.1 The Chairman said that the IFRB had now produced a curve reproduced in 
Figure 2.3a of characteristic field strength as a function of antenna height, which 
meant that the square brackets could be removed from the second sentence of 2.2.2.

The text and figure were accordingly being submitted for first reading.
4.2 The delegate of Canada proposed that the two subparagraphs should be more
closely linked, as follows:
2.2.2 "... If the actual design data are not available, Figure 2.3 can be used as 
useful information on the matter. However, Figure 2.3a shows the characteristic 
field strength ...".

It was so agreed.
Section 2.2 of Chapter 2 was approved, as amended, on first and second reading.

5. Fifth series of texts submitted by the Editorial Committee for first
reading (Series B.5) (Document 93)

5.1 The Chairman of the Editorial Committee drew attention to editorial corrections
relating to sections 1.2, 3.6 and Resolution C0M5/1 and said that the table and 
paragraph numbers in square brackets would be revised for the second reading.
Section 1.16

It was agreed to delete the square brackets and the words "and/or Agreement". 
Section 3.6

5.2 The delegate of Cuba said that his Delegation maintained its reservation
concerning the nominal usable field strength daytime in Noise Zone 1, (section 3.6) 
which posed a serious problem for the countries of small land area in Region 2 and 
took little account of the actual state of affairs in that Region.

5.3 The delegate of Costa Rica said he shared those concerns and would also
reserve his Delegation’s position on the matter.
Section 3.7

It was agreed to delete Note 1.
Recommendation C0M5/A

The word "shall" to be replaced by "should" in recommends a) and b) and 
"when this" by "which".
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The following amendments were agreed:
considering e): replace "the Conference established" by "the Conference 
will establish";

resolves 3 in the Spanish text replace "prevista" by "aproximada";
requests the IFRB 1. delete " ... and to request them to apply it."

The fifth series of texts (B.5) submitted by the Editorial Committee was 
approved, as amended, on first reading.

6. Sixth series of texts submitted by the Editorial Committee for
first reading (Series B.6) (Document 102)

Introduction

Approved with the following amendments:

first indent: replace "shall be" by "was";

- second indent and new third indent: reworded as follows on a suggestion
by the representative of the IFRB:

"- the Allotment Plan for the broadcasting service shall contain
one or more allotments for all countries of Region 2 for possible 
inclusion in the Radio Regulations by a competent WARC;

- the Plan to be annexed to the Regional Agreement shall contain
allotments and may contain assignments;";

last indent: deleted and replaced by the following:

"- and adopted the Resolutions and Recommendations annexed to the
present Report.";

final paragraph: the square brackets were deleted.

Chapter 1

It was agreed to delete the definition in 1.1.2a.
Chapter 3

It was agreed to delete all sections (3.5, 3.5a, 3.8a, 3.9.1, 3.9.2, 3.9.3) 
since Committee 5 would be submitting its findings on the same parameters to the 
Plenary later in connection with analysis of the planning method.

Resolution C0M5/1

C
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It was agreed:
to delete the second sentence in recommends to the Administrative 
Council, point 1.5, on the understanding that it would appear 
elsewhere in the body of the report;
to amend paragraph 2 of the same section by:
"to consider a duration of three to four weeks for the Second Session of 
the Conference in 1988.";
and to review the figure in square brackets in paragraph 3.

6.1 The Secretary-General said that it was necessary to consider further the
question of the date to be selected for the Second Session of the Conference in view
of the various restricting factors pertaining to it.
Recommendation PLEN/B

6.2 The Secretary-General, referring to an observation by the delegate of the
United States, said that the additional cost of hosting the Second Session would
obviously vary according to the location; in response to a specific request from one 
administration in the Caribbean area, a rough estimate of 1.4-1.5 million Swiss francs 
had been indicated in respect of expenditure over and above the costs relating to
the physical facilities which must be made available.

The sixth series of texts (B.6) (comprising parts of Chapters 1 and 3, 
Resolution PLEN/1 and Recommendations PLEN/A and B) submitted by the Editorial 
Committee was approved, as amended, on first reading.
7. Report from Committee 5 ad hoc 2 (Document DT/34)
7.1 The Chairman of Committee 5 ad hoc 2, introducing Document DT/34, thanked
the IFRB for the assistance given in preparing the report on draft Chapter 9. He
pointed out that the text of 9.1.1b) remained within square brackets because, although 
the task would require considerable funds and additional work by the Board, it was 
felt that, even if Committee 5 ad hoc 1 decided on a fixed separation distance for sea 
and mixed paths, the work should be done nevertheless to cover any contingencies 
prior to the Second Session. The budget report shortly to be made available would take 
such work into account. In 9.2, the information was to be supplied by Committee 5 
ad hoc 1, not Committee 4; perhaps that section should describe also the studies 
which would be carried out by the CCIR.

It was agreed that a text would be sent to the Editorial Committee, that the 
square brackets around 9.1.1b) would be retained and the remaining square brackets be 
deleted from the report.

On that understanding, Document DT/34 was approved.

Recommendation PLEN/A
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8. Seventh series of texts submitted by the Editorial Committee for
first reading (Series B.7) (Document 104)

Chapter 7

It was agreed to insert the words "of the Administrative Council" after 
"Resolution No. 913".

It was agreed that, in the definition of Allotment, the square brackets and 
the words "and/or Agreement" would be deleted, and that Committee 5 would provide 
the Editorial Committee with the appropriate references so that the square brackets 
elsewhere in Article 1, could also be deleted.

It was also agreed that in the definition "Affected Administrations", the 
word "Agreement" is replaced by "REPORT" and square brackets deleted.

Footnote 1 on the bottom of the page is suppressed.
Article 3

It was agreed to delete the words "or objectionable" from 3.3.
Article 4

It was agreed to delete the asterisk and footnote in respect of 4.1 and, 
following an observation by the Chairman of Committee 5, to retain the square brackets 
appearing elsewhere in Article 4, until the appropriate reference is made by the 
Editorial Committee.
Recommendation C0M5/B
8.1 The delegate of Cuba said that his Delegation had difficulty in accepting 
the substance of Recommendation C0M5/B at the current stage of the Conference. The 
purpose might be to oblige all the countries of the Region to comply with the 
Agreement; there were alternative methods, however, not necessarily involving the 
Radio Regulations, which would ensure that Members of the Union complied with it.
One method could simply be to draw up an equitable Plan which would secure that aim 
whilst recognizing the interests of all administrations. It seemed to him that to 
have recourse to the Radio Regulations, which were already quite complex, would 
complicate matters exceedingly, especially if that method were adopted in respect of 
other services and regions. In his view, the Regional Agreement should remain 
precisely that. The IFRB had to be relied upon, of course, for assistance and 
implementation, but to embody an Agreement in the Radio Regulations was to invite 
serious problems. He wondered, moreover, how the Union would play its part under a 
Plan based on standardized requirements rather than on the needs of administrations - 
especially in view of the scant attendance at the current Session. The problem was 
serious, and it seemed rather hasty to adopt a Recommendation of that sort.
8.2 The representative of the IFRB, referring to considering d), said that 
checks had revealed only two cases of possible incompatibility between regions;
the subject could perhaps be considered in further detail during the Second Session.

»'
The seventh series of texts (B.7) submitted by the Editorial Committee 

was approved, as amended, on first reading.
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9. Eighth series of texts submitted by the Editorial Committee
for first reading (Series B.8) (Document 107)

Section 6.2
It was agreed to replace the second sentence of section 6.2.1 by "A method 

which may be used is as follows".
Section 6.3
9.1 The Chairman of Working Group 5 ad hoc 1, referring to the conclusions
reached by his Group with respect to the standardized sea path distance as now set out 
in section 6.3.2, said that the Group had been unable to agree on a single distance 
and had decided to put forward two distances for both noise zones, on the understanding 
that one distance would be selected by the Second Session on the basis of a planning 
exercise carried out by the IFRB during the intersessional period for the Caribbean 
area.

With regard to mixed paths, no specific distance had been decided upon, but 
a criterion had been established for defining that distance on the basis of a 
percentage of the ground portion of the path.
9.2 The delegate of Canada said that his Delegation had devised a method of
calculating the mixed path distance by means of curves which might be simpler and 
more accurate than the criterion suggested after the rather inconclusive discussion 
in the ad hoc Group. The delegates of Colombia, Chile, France and Mexico said they 
supported the Canadian solution in principle. The representative of the IFRB said 
that, at first sight, the method proposed by Canada would not in fact be simpler,
since it could not be applied manually, but would require an iterative approach in
each case to determine the exact percentages.
9.3 The Chairman suggested that a small ad hoc Group, presided over by the
delegate of Canada and composed of the delegates of Brazil, France, Guyana, Honduras
and the United States, should study the question and submit the results directly to 
the Editorial Committee.

It was so agreed.
The following amendments were agreed;

in 6.3.2, add the final sentence to the text of the fourth indent, 
changing the reference to 2.1 instead of 6.2.1;
in 6.3.4, replace "Frontier" in the English title by "Border";
add a new section 6.3.5 to read as follows:

"Considerations for the use of non-broadcasting stations
The Second Session should consider the adoption of a procedure to be applied 

by administrations wishing to implement their allotments with respect to non-broadcasting 
stations of the other contracting Members. Such procedures will provide for the 

i continued operation of designated non-broadcasting stations provided it does not have
an adverse effect upon the implementation of the Plan (see Recommendation C0M5/A 
and Resolution C0M5/1)."
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The eighth series of texts (B.8) submitted by the Editorial Committee 
was approved, as amended, on first reading.
9.4 The representative of the IFRB said that, in view of the decision taken on
the sea path distance in section 6.3.2, a new paragraph should be inserted in 
section 8.1.1, reading as follows:

Mc) prepare planning exercises for two standardized distances (in accordance 
with section 6.3.2 for the Caribbean area);"

It was so agreed.

9.5 The Secretary-General drew the attention of the meeting to Document 106,
setting out the arrangements for the final days of the Conference. The time limits 
for the deposit of declarations and additional declarations would be announced
by the Steering Committee the following morning.

The meeting rose at 1810 hours.

The Secretary-General The Chairman
R.E. BUTLER F. Savio C. PINHEIRO

»
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INTRODUCTION

When allocating the band 1 605 - 1 705 kHz to the broadcasting service 
in Region 2, the World Administrative Radio Conference Geneva, 1979 (WARC-79), 
stated in its Recommendation 504 that the use of the band by the new service was 
subject to a broadcasting plan to be established by a regional administrative 
radio conference and recommended that such a conference be convened for 
Region 2.

The Plenipotentiary Conference (Nairobi, 1982) decided in its 
Resolution 1 that the Conference for Region 2 would be held in two sessions.

Pursuant to that Resolution, the Administrative Council, at its 
39th session in 1984, after consulting the Region 2 members, adopted 
Resolution 913 establishing the agenda, date and duration of the First Session 
of the Conference.

Consequently, the First Session of the Regional Administrative Radio 
Conference to Establish a Plan for the Broadcasting Service in the 
Band 1 605 - 1 705 kHz in Region 2 was held in Geneva from 14 April to 
[2 May] 1986.

Under its terms of reference, the First Session decided inter alia as
follows:

this Report shall be adopted for submission to the 
Second Session;
the Plan for the broadcasting service shall contain allotments 
and may contain assignments;
the Plan shall not be based on requirements submitted by 
administrations;
the Plan shall be based on the use of standardized parameters;
all Resolutions and Recommendations annexed to the present 
Report shall be adopted.
Apart from the technical criteria specific to the broadcasting 

service (such as propagation, technical standards, etc.), the First Session, 
under item 2.2 of its agenda, considered the problems of compatibility with the 
other services in the same band [and provisionally defined sharing criteria].
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[CHAPTER 1]
1.1.2a Protected contour

Continuous line that delimits the service area which is protected from 
objectionable interference.
1.1.3a Nominal usable field strength (Enom)

"Agreed minimum value of the field strength required to provide 
satisfactory reception, under specified conditions, in the presence of ’ ^
atmospheric noise, man-made noise and interference from other transmitters’; The 
value of nominal usable field strength has been employed as the reference for 
planning. -
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[CHAPTER 3]

The Allotment Plan shall be based on a standard power according, to the 
table below, and a standard omnidirectional antenna with 90° electrical antenna 
height.

Table of standard powers

3.5 Standardized station parameters

Daytime
Noise zone 1

Noise zone 2 
(see section 3.7)

1 kW [1 kW]
Night-time 1 kW 1 kW

3.5a Station power : "
Higher than standard powers may be used on condition that the 

interference caused to other countries by allotted and non-allotted channels
does not exceed the interference produced by a station using the standardized
parameters.

In no case shall the power be greater than [10 kW].
3.8a Co-channel standardized distance .

The standard distance shall be 330 km for noise zone 1 and 120 km for 
noise zone 2. However, administrations in areas involving sea paths may consider 
adopting greater distances. It should be noted for information that groundwave 
propagation over sea! paths would require distances of 450 km to protect a 
nominal usable* field strength of 3.3 mV/m and .360 km to protect a nominal field 
strength of 6 mV/m.
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3.9.1 Protection of allotmentst̂-1
The signal strengths to be protected are the appropriate values of 

nominal usable field strength shown in section 3.6. [The area to be protected is 
the border of an allotment area]. [*Protection shall be provided throughout the 
allotment area].

The maximum permissible interfering field strength within this area is 
the value of the nominal usable field strength divided by the appropriate 
protection ratio.

In the case of night-time co-channel interference, the greater of the 
groundwave or skywave signal is considered to be the interfering signal. In all 
other cases, only groundwave interference is taken into account.

[The effect of each interfering transmitter shall be evaluated 
separately, and the presence of interference from other stations in excess of 
the permissible level shall not affect the need to limit the interference which 
would result from proposed modifications or new assignments.] *[the effect of 
each interfering transmitter shall be evaluated separately, and interference 
from other transmitters shall not be taken into account in determining the 
maximum signal strength permitted from each transmitter.]
3.9.2 Protection of non-allotments

Assignments on non-allotted channels are not specifically protected 
from assignments based on allotments. The amount of interference from the latter 
is limited by reducing them to standard parameters or the equivalent as defined 
in sections 3.5 and 3.5a. However, assignments on non-allotted channels are 
protected from subsequent assignments on non-allotted channels. The protected 
contour thus encompasses the area in which the groundwave field strength is 
equal to or greater than the appropriate value of Enom given in section 3.6.

The maximum permissible interfering field strength within this area is 
the value of the nominal usable field strength divided by the appropriate 
protection ratio.

In the case of night-time co-channel interference, the greater of the 
groundwave or skywave signal is considered to be the interfering signal.
In all other cases, only groundwave interference is taken into account.

3.9 Application of protection criteria

1 Committee 5 might change these titles in view of the terminology adopted.
* Alternative version proposed by Committee 6.
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[The effect of each interfering transmitter shall be evaluated 
separately and the presence of interference from other stations in excess of 
the permissible level shall not affect the need to limit the interference which 
would result from proposed modifications or new assignments]. *[The effect of 
each interfering transmitter shall be evaluated separately, and interference 
from other transmitters shall not be taken into account in determining the 
maximum signal strength permitted from each transmitter].

Where the protected contour would extend beyond the frontier of the 
country in which the station is located, the maximum permissible interfering 
groundwave field strength at the frontier is the field strength of the protected 
station along the frontier divided by the protection ratio.
3.9.3 Skywave interference calculations

The field strength of skywave interfering signals shall be calculated 
on the basis of 50% of the time, either at the boundary of the allotment area or 
at the site of a non-allotment, as the case may be.

4

* Alternative version proposed'by Committee 6.
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Report of the First Session

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2,
(First Session, Geneva, 1986),

considering
the terms of reference assigned to it by Resolution 9l3 of the 

Administrative Council;
resolves

to approve the Report of this session of the Conference; 
instructs

1. the Chairman of this session of the Conference to transmit under his
signature the Report of the First Session to the Second Session of the 
Conference;
2. the Secretary-General to transmit this Report to all Members of the
Union.

RESOLUTION PLEN/1

I
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RECOMMENDATION PLEN/A

Draft Agenda and Duration of the Second Session of the Conference

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2,
(First Session, Geneva, 1986),

considering
a) Resolution 1 of the Plenipotentiary Conference, Nairobi, 1982, relating 
to Future Conferences of the Union;
b) Recommendation 504 of the 1979 WARC, relating to the Preparation of a 
Broadcasting Plan in the Band 1 605 - 1 705 kHz in Region 2;
c) that, in accordance with RR 480 of the Radio Regulations, the use of 
the band 1 605 - 1 705 kHz by stations of the broadcasting service shall be 
subject to a plan to be established by a regional administrative radio 
conference;

d) that the effective implementation of the Plan in the Region will be
facilitated by the incorporation of the Regional Agreement in the Radio 1 
Regulations; <

e) that the Table of Frequency Allocations provides for other services^ in ■=
the frequency band 1 625 - 1 705 kHz;
f) that the agenda for the First Session contained in Resolution No. 913
of the Administrative Council, 1984, provides for the First Session to establish 
a draft agenda for the Second Session of the Conference, relating to the 
establishment of an agreement and an associated plan, to be submitted to the 1 
Administrative Council;
g) the Report of the First Session;
h) that the Second Session will need to consider the report of the IFRB on 
the work carried out during the intersessional period based on the decision of 
the First Session;
i) that the Second Session will need to consider technical information 
made available by the CCIR as a result of studies carried out;
j) that administrations will submit proposals to the Second Session;
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that the frequency band 1 605 - 1 705 kHz is shared with other
services;

recommends to the Administrative Council
1. the following draft agenda for the Second Session on the basis of the 
Report of the First Session and taking account of considerings h, i and j :
1.1 to draw up an agreement which includes regulatory procedures, 
appropriate technical standards, an associated frequency allotment plan and 
possibly assignments derived therefrom for the use of the band 1 605 - 1 705 kHz 
by the broadcasting service in Region 2;
1.2 to establish regulatory procedures governing the use of the 
band 1 625 - 1 705 kHz by other services in Region 2;
1.3 to establish a date (or dates) in accordance with RR 481, and a 
schedule for the introduction of the broadcasting service in the band
1 605 - 1 705 kHz;
1.4 to review and revise the relevant Resolutions and Recommendations;
1.5 to adopt a procedure to be applied by administrations wishing to
implement their allotments in relation to non-broadcasting stations of the other 
contracting members. This procedure shall permit the continued operation of 
designated non-broadcasting stations provided it does not have an adverse effect 
upon the implementation of the Plan.
2. to consider the time four weeks allotted for the Second Session of the 
Conference in 1988 with a view to its reduction.
3. to select a date at least [4] months before WARC ORB-2 when deciding on
the date of the Second Session of this Conference.

recognizing
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Concerning the Venue for the Second Session

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva, 1986),

considering
a) Resolution 3 of the Plenipotentiary Conference (Nairobi, 1982) 
concerning invitations to hold conferences or meetings away from Geneva;
b) that there are considerable advantages in holding the Second Session in
the Region;
c) the importance of ensuring the active participation of all the 
countries of the Region:

recommends to the administrations
that an administration in the Region should extend an invitation to 

hold the Second Session in its country;
requests the Secretary-General
to distribute this Recommendation to the administrations in Region 2 as 

soon as possible with a view to obtaining their replies before the 41st session 
of the Administrative Council.

RECOMMENDATION PLEN/B

4

BLUE PAGES



FIRST SESSION GENEVA, APRIL/MAY 1986

R.3 PLENARY MEETING

3rd SERIES OF TEXTS SUBMITTED BY THE 
EDITORIAL COMMITTEE TO THE PLENARY MEETING

The following texts are submitted to the Plenary Meeting for second

Document Title
B.3/74 Chapter 2 - section 2.2

INTERNATIONAL TELECOMMUNICATION UNION
Document 103-E
28 April 1986

P. PERRICHON 
Chairman of Committee 6

Annex: 15 pages

Note by the Chairman of the Conference
At its fourth meeting, the Plenary of the Conference requested the IFRB 

to produce the curve of characteristic field strength as a function of antenna
height, as currently used by the IFRB in the framework of the Rio de Janeiro
Agreement, 1981.

This curve is given in Figure 2.3a) (page R.2/4).
It is proposed that an introductory sentence should be added at the end

of the first paragraph 2.2.2.
It is therefore proposed that actual Figure 2.3a) should be renumbered

2.3b).

reading: 
Source 
COM. 6

BC-R21 RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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HARTER 2 - PkUi'A-j.

2 .2  Skywave propagation

The calculation o f skywave field  strength shall be conducted in accordance with the provisions which
follow.

2 . 2 . 1  List o f symbols

d : short great-circle path distance (km)

Ec: characteristic field strength, mV/m at 1 km for 1 kW

/ ( 0 ) :  radiation as a fraction of the value 8 =  0 (when 8 =  0 , /(8 )  =  1)

/ :  frequency (kHz)

F : unadjusted annual median skywave field strength, in dB(pV/m)

Fc: field strength read from Fig. 2.6 or Table 2 . I l l  for a characteristic field strength of 100 mV/m

£(50) : skywave field strength, 50% of the time, in dB(pV/m)

P : station power (kW)

8 : elevation angle from the horizontal (degrees)

2 . 2 . 2  General procedure

Radiation in the horizontal plane of an omnidirectional antenna fed with 1 kW (characteristic field 
strength, £ ,)  is known either from design data or, if the actual design data are not available, from Fig. 2 . 3 .

based on a 1 ohm resistance loss, as currently used by the IFRB in the framework 
of the Rio de Janeiro Agreement, 1981. This figure shall be used for 
compatibility calculations.

Elevation angle 8 is given by

Alternatively, Fig. 2.4  o r  T a b le  2 .1  may be u sed .

It is assumed that the Earth is a smooth sphere with an effective radius of 6,367.6 km and that reflections 
occur from an ionospheric height of 96.5 km.

The radiation / (8 )  expressed as a fraction of the value at 8 =  0 at a pertinent elevation angle 8 can be
determined from Fig. 2 .5  o r  T a b le  2 . I I .

The product £ f/(0 )j/P  is thus determined for an omnidirectional antenna. For a directional antenna.
£f/(0)y'P  can be determined from the antenna radiation pattern. £ f/(6)y'P  is the field strength at 1 km at the
appropriate elevation angle and azimuth.

* Note by the Editorial Committee - This text requires two readings.

Figure 2.3a) shows the characteristic field strength of an antenna *

degrees (1)
0° < 8 < 90°
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The unadjusted annual median skywave field strength F is given by:

(2)

where F( is the direct reading from the field strength curve in Fig. 2.6 or Table 2.III.

Note: Values o f F( in F ig .2 .6  and T a b le  2 .II1  are normalized to 100 m V /m  at 1 km corresponding to an effective monopole 
radiated power (e.m.r.p.) o f  -9 .5  dB(kW).

For distances greater than 4250 km, it should be noted that Fc can be expressed by:

2 . 2 . 4  Nocturnal variation o f skywave field  strength

Hourly median skywave field strengths vary during the night and at sunrise and sunset. Figure 2.7 shows the 
average variation referred to the value at 2 hours after sunset at the path midpoint. This variation applies to field 
strengths occurring for 50% o f  th e  n ig h t s .

2 . 2 . 5  Sunrise and sunset time

To facilitate the determination of the local time of sunrise and sunset, Fig. ?.8 gives the times for various 
geographical latitudes and for each month of the year. The time is the local meridian time at the point concerned 
and should be converted to the appropriate standard time.

F = ----------------------3 5 5
c 3 +  d/1000

dB(pV/m) (3)

2 . 2 . 3  Skywave field  strength, 50°/o o f the time

This is given by:

F(50) =  F  dB(pV/m) (4)
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Antenna height in A

A: Radius of ground system
Full lines: Real antenna correctly  designed
Dashed line: Ideal antenna on a perfectly  cohducting ground

FIG U RE 2 .3  -  Characteristic field  strengths fo r  simple vertical antennas, 
icsing 120-radial ground systems
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Antenna height in \

FIGURE 2.3a

C h a ra c te r is t ic  f i e l d  s t re n g th  o f  an an tenna, based on a 1 ohm re s is ta n c e  lo s s

Note by the Editorial Committee - This text requires two readings.
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F I G U R E  2  . 3 b  -  Effective monopole radiated power (e.m.r.p.) and field strength at a distance o f I km as a function of elevation angle,
for different heights of vertical antennas assuming a transmitter power of I kli'
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TABLE 2 . 1  -  Elevation angle vs distance

Distance

(km)

Elevation angle 

(degrees)

50 75.3

100 62.2

150 51.6

200 43.3

250 36.9

300 31.9

350 27.9

400 24.7

450 22.0

500 19.8

550 18.0

600 16.3

650 14.9

700 13.7

750 12.6

800 11.7

850 10.8

900 10.0

950 9.3

1000 8.6

1050 8.0

1100 7.4

1150 6.9

1200 6.4

1250 5.9

. 1300 5.4

1350 5.0

1400 ^ 4.6

1450 4.3

1500 3.9

1550 3.5

1600 3.2

1650 2.9

• 1700 2.6

1750 2.3

1800 2.0

1850 1.7

1900 1.5

1950 1.2

2000 1.0

2050 0.7

2100 0.5

2150 0.2

2200 0.0

2250 0.0

2300 0.0

2350 0.0

2400 0.0
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FIGURE 2 .4  -  Elevation angle vs distance

PINK PAGES



R
od

ie
tio

n 
ex

pr
es

se
d 

as
 

8 
fr

ac
tio

n 
of

 
its

 
va

lu
e 

at 
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 SO

0%l--- ----— — i ..    >-...      -A----     J--- ---   — 1-- —'Q,0 10 20 50 4.0 50 60 70 80 SO 100 110 120 130 140 150 IfeO ITO 180 IK) 200 20 220 2S0 240 230

A ntenna height (degrees)

F IG U RE 2 . 5  -  Vertical plane radiation of simple vertical antennas as a function of 
electrical tower height for various values of elevation angle (6)

R. 3/8
PINK PAGES



R. 3/9

TABLE 2. II- f  (0) values f o r  sim ple vertical antennas

Elevation angle
/ ( 6 )

(degiee^)
O .IU 0.13 >1 0.15 A 0.17 A 0.19 A 0.21 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.9*97 0.997 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984

10 0.984 0.983 0.983 0.982 0.981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.969 0.968 0.967
14 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.922
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.83a 0.824 0.818 0.811
34 0 819 0.814 0.809 0.803 ‘ 0.795 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751 0.742
40 0.753 0.748 0.742 0.735 0.725 0.717
42 0.730 0.724 0.718 0.710 0.702 0.692
44 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.596 0.585
52 0.600 0.594 0.587 0.578 0.568 0.557
54 0.572 0.566 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0.483 0.472
60 0.485 0 479 0.472 0.463 0.454 0.443
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TABLE 2. II (continued)

Elevation angle 
(degrees)

/<a>

0.23 A 0.25 A 0.27 A 0.29 A 0.311 A 0.35 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 0.996 0.9% 0.996 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
7 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 0.982 0.981 0.980 0.978 0.975

10 0.979 0.978 0.977 0.975 0.973 0.969
11 0.975 0.973 0.972 0.970 0.968 0.963
12 0.970 0.968 0.966 0.964 0.962 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
15 0.953 0.951 0.948 0.945 0.941 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.394
20 0.919 0.914 0 909 0.904 0.898 0.833
22 0.902 0.897 0.891 0.885 0.877 0.861
24 0.885 .0.879 0.872 0.865 0.856 0.837
26 0.366 0.859 0.852 0.843 0.833 0.811
28 0.846 0 .8 3 8 0.830 0.820 0.809 0.795
30 0.825 0.816 0.807 0.797 0.784 0.758
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.515 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 0.423 0.381
53 0 460 ‘ 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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TABLE 2 .  I I  (end)

Elevation angle 
(degrees)

f m

0.40/1 0.45 A 0.50 A 0.528 A 0.55 A 0.625 A

0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.995
3 0.997 0.996 0.995 0.994 0.993 0.969
4 0.994 0.992 0.990 0.969 0.968 0.981
5 0.991 0.988 0.985 0.983 0.98) 0.970
6 0.986 0.983 0.979 0.975 0.972 0.957
7 0.982 0.977 0.9''1 0.967 0.962 0.941
8 0.976 0.970 0.962 0.957 0.951 0.924
9 0.970 0.963 0.953 0.945 0.938 0.904

10 0.963 0.954 0.942 0.933 0.924 0.862
11 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.938 0.923 0.903 0.8S9 0.875 0.807
14 0.929 0.912 0.889 0.872 0.857 0.773
15 0.918 0.899 0.873 0.855 0.837 0.748
16 0.908 0.886 0.857 0.836 0.815 0.717
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0.804 0.776 0.749 0.617
20 0.660 0.828 0 785 0.755 0.726 0.582
22 ' 0.833 0.796 0.746 0.710 0.677 0.510
24 0.805 0.763 0.705 0.665 0.625 0.436
26 0.776 0.726 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.368 0.085
36 0.617 0.545 0.450 0.383 0.32! 0.025
38 0.584 0.504 0.409 0.340 0.275 -0 .031
40 0.552 0.473 0 .370 ' 0.298. 0.231 -0 .0 8 3
42 0.519 0.438 0.332 0.258 0.190 -0 .1 2 9
44 0.488 0.4O5 0.296 0.221 0.152 -  0.170
46 0.457 0.372 0.262 0.187 0.117 -  0.201
48 0.427 0.341 0.230 0.155 0.085 -0 .2 3 5
50 0.397 0.31! 0.201 0.126 0.056 -  0.259
52 0.369 0.263 0.174 0.049 0.031 -0 .2 7 8
54 0.341 0.257 0.149 0.076 0.099 -  0.291
56 0.315 0.232 0.126 0.055 -0 .0 1 0 — 0.300
58 0.289 0.208 0.105 0.037 -  0.026 -0 .3 0 4
60 0.265 0.186 0.087 0.021 -0 .0 3 9 -0 .3 0 4
62 0.003 -0 .0 4 9 — 0.300
64 -  0.003 -0 .0 5 6 -  0.292
66 -  0.011 -  0.062 -0 .281
68 -0 .0 1 7 -  0.06-4 -0 .2 6 7
70 -0 .0 2 2 -0 .0 6 5 -  0.250
72 -  0.025 -  0.064 -0 .231
74 -0 .0 2 6 -0 .061 -0 .2 1 0
76 -  0.02t> -  0.056 -0 .1 3 8
78 -  0.024 -0 .051 -  0.163
80 -0 .0 2 2 -0 .0 4 4 -0 .1 3 8i_ _ _ _

N ote  When the negative sign (—) appears in the Table, it signifies only the existence o f a secondary lobe having the opposite phase 
f-"rn the main lobe in the vertical radiation pattern. In order to perform the calculation, ignore the negative (--) and use onlv the absolute 
value / (0 )  from the Table.
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TABLE 2. Ill - Sky*'ave f ie ld  strength vs distance (0 to 7 0 0 0 0  km )
fo r  a characteristic f ie ld  strength o f  100 tn I'/m

d

(k m )

Fc (dB(pV/m )) 

50%
Fc (jiV /m ) 

50%

0 - 2 0 0 39.28 92.06
250 37.79 77.54
300 36.75 68.82
350 35.86 62.06
400 35.13 57.08
450 34.46 52.86
500 33.92 4 9 . 6 5

550 33.40 46.78
600 32.94 4 4 . 3 6

650 32.45 41.95
. 700 31.94 39.54

750 31.32 36.81

800 30.73 34.40

850 30.18 32.30

900 29.51 29.89
950 28.83 27.63

1000 28.14 25.54

1050 27.44 23.56

1100 26.79 21.84

1150 25.98 19.91

1200 25.25 18.30

1250 24.50 16.78
1300 23.71 15.32

1350 22.90 13.97

1400 22.08 12.71

1450 21.25 . 11.55

1500 20.42 10.50

1550 19.59 9.53

1600 18.66 8.57

1650 17.75 7.72

1700 16.87 6.98

1750 16.04 6.34

1800 15.28 5.80

1850 14.52 5.32

1900 13.78 4.89

1950 13.05 4.49

2000 12.34 4.14

2100 11.15 3.61

2200 10 05 3.18

2300 8.92 2.79

2400 8.13 2.55

2500 7.09 2.26

2600 6.16 2.03

2700 5.32 1.85

2800 4.58 1.69

2900 3.81 1.55
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TABLE 2. Ill (end)

d

(km)

^ (d B ^ V /m ) )

50%

Fc (dV /m ) 

50%

3000 3.11 1.43
3100 2.45 1.33
3200 1.78 1.23

3300 1.18 1.15
3400 0.57 1.07

3500 0.02 1.00

3600 -0 .5 3 0.94

3700 -1 .0 8 0.88
3800 -1 .5 9 0.83
39430 -2 .0 8 0.79

404 X) -2 .5 2 0.75

4100 -3 .0 1 0.71

4200 -3 .4 6 0.67

4300 -3 .9 0 0.64

4400 -4 .3 3 0.61

4500 -4 .7 4 0.58

4600 -5 .1 5 0.55

4700 -5 .5 4 0.53

4800 -5 .9 3 0.51

4900 -6 .3 0 0.48

5000 -6 .6 7 0.46

5100 -7 .0 2 0.45

5200 -7 .3 7 0.43

5300 -7 .7 1 0.41

5400 -8 .0 4 0.40

5500 -8 .3 7 0.38

5600 -8 .6 8 0.37

5700 -8 .9 9 0.36

5800 -9 .2 9 0.34

5900 -9 .5 9 0.33

6000 -9 .8 8 0.32

6200 -1 0 .4 3 0.30

6400 -  10.97 0.28

6600 -  11.48 0.27

6800 -  11.97 0.25

7000 -  12.44 0.24

7200 -  12.90 0.23

7400 -1 3 .3 3 0.22

7600 -13 .75 0.21

7800 -14 .1 5 0.20

8000 -  14.54 0.19

8200 -  14.92 0.18

8400 -  15.28 0.17

8600 -  15.63 0.17 _

8800 -1 5 .9 7 0.16

9000 -  16.29 0.15

9200 -16.61 0.15

9400 -16.91 0.14

9600 -  17.21 0.14

9800 -  17.50 0.13

10030 ' -1 7 .7 7 0.13
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FIGURE 2 .7  -  Field strength variation during the night 
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FIGURE 2 .8  - Times o f  sunrise and sunset fo r  various m onths and geographical latitudes
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INTERNATIONAL TELECOMMUNICATION UNIONBC-R2I1) RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE Document 104-E
BAND 1605 -1705  kHz IN REGION 2 28 April 1986

FIRST SESSION GENEVA, APRIL/MAY 1986

B.7 PLENARY MEETING

7th SERIES OF TEXTS SUBMITTED BY THE 
EDITORIAL COMMITTEE TO THE PLENARY MEETING

The following texts are submitted to the Plenary Meeting for first
reading:

Source Document Title

COM.5 95 Chapter 7 - Guidelines for
the Agreement

Recommendation C0M5/B

P. PERRICHON 
Chairman of Committee 6

Annex: 7 pages

For reasons o f econ om y, this docum ent is printed in a lim ited number of copies. Participants are therefore kindly asked to  bring
their copies to  the m eeting since no others can be made available.
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CHAPTER 7 - GUIDELINES FOR THE AGREEMENT

In compliance with item 2.1.7 of the agenda in Resolution No. 913 
relating to the establishment of guidelines for the agreement, a draft agreement 
was prepared by the first session of the Conference to assist the second 
session, as follows:

DRAFT REGIONAL AGREEMENT FOR THE USE BY THE BROADCASTING SERVICE 
OF THE BAND 1 605 - 1 705 kHz IN REGION 2

PREAMBLE

Noting No. 480 of the Radio Regulations, which provides:

"In Region 2, the use of the band 1 605 - 1 705 kHz by stations of the
broadcasting service shall be subject to a plan to be established by a
regional administrative radio conference ...";

fully respecting the sovereign right of each country to regulate within 
its territory the use of the frequency band 1 605 - 1 705 kHz by the 
broadcasting service, and to reach special arrangements regarding this service 
with such countries as it may consider appropriate, without prejudice to other 
administrations;

Seeking to facilitate mutual understanding and cooperation among the 
Members of Region 2 in achieving a satisfactory broadcasting service in the 
MF band 1 605 - 1 705 kHz;

recognizing that all countries have equal rights, and that, in the 
application of the Plan and its provisions, the needs of each country, and in 
particular those of developing countries, shall be met as far as possible, and

acknowledging that mutual protection of their broadcasting service is a 
major objective for all countries, in order to ensure better coordination and 
the use of more efficient facilities;

the delegates of the Members of the International Telecomunication 
Union assembled in [ ] at a regional administrative conference convened
pursuant to the International Telecommunication Convention (Nairobi 1982), have 
adopted, subject to approval by the competent authorities of their respective 
countries, the following provisions relating to the broadcasting service in 
Region 2 for the frequency band between 1 605 and 1 705 kHz.
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ARTICLE 1

Definitions

For the purposes of the Agreement, the following terms shall have the 
meanings defined below.

Union: The International Telecommunication Union.

Secretary-General: The Secretary-General of the Union.

IFRB: The International Frequency Registration Board.

CCIR: The International Radio Consultative Committee.

Convention: The International Telecommunication Convention.

Radio Regulations: The Radio Regulations supplementing the provisions 
of the Convention.

Region 2: The geographical area defined in No. 394 of the Radio 
Regulations, Geneva, 1979.

Master Register: The Master International Frequency Register.

Provisions: The provisions adopted herein that are associated with the 
Plan.

Agreement: This Instrument and its Annexes.

Plan: The Allotment Plan in [Annex ] and the associated provisions^-.

Administration: Any governmental department or service responsible for 
discharging the obligations undertaken in the Convention and the Radio 
Regulations.

Contracting Member: Any member of the Union which has approved the 
Agreement or acceded to it.

Affected Administration: An administration within whose territory 
the signal of a proposed assignment of another administration 
exceeds the value prescribed in [section 3.6 of this Agreement].

Allotment: Entry in the Plan of a designated broadcasting channel for 
use by an administration for the broadcasting service in an allotment area under 
the conditions specified in the [Plan and/or Agreement]. Each allotment included 
in the Plan may be used for one or more assignments using the technical 
criteria specified in [A].

Allotment area: Specifically defined geographical area within a country 
to which one or more channels are allotted.

1 The allotments may be converted into assignments and this will appear as 
Part B of the Plan.
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ARTICLE 2

Frequency Band

The provisions of the Agreement shall apply to the broadcasting 
service in the frequency band 1 605 - 1 705 kHz as allocated to Region 2 under 
Article 8 of the Radio Regulations.

ARTICLE 3

Execution of the Agreement

3.1 The Contracting Members shall adopt for their stations in Region 2 in
the frequency band which is the subject of the Agreement the technical 
characteristics and standards which are in conformity with the Agreement.

3.2 The Contracting Members shall not bring into use frequency assignments
to broadcasting stations except under the conditions set out in Article 4 of the 
Agreement.

3.3 The Contracting Members undertake, to the extent possible, to avoid or
to reduce any harmful or objectionable interference.

ARTICLE 4

Implementation of the Plan and Notification of Frequency Assignments
in the Broadcasting Service

4.1 Assignments corresponding to an allotted channel*

4.1.1. An administration may at any time, without the need for coordination,
make assignments corresponding to any of its allotments, at one or more
locations within the respective allotment area, provided that:

the characteristics of the assignments are within the 
standardized parameters given in [Annex A/section 3.5 of this 
Agreement];

where necessary, the coordination required for the protection of 
adjacent channels has been successfully concluded [Annex B/ 
Chapter 3 of this Agreement]; and

the criteria of [ ] are met in cases where the characteristics
of the assignments exceed the values of the standardized
parameters.

* According to the separation distances used in.preparing the Allotment Plan, 
there may be a need for coordination when bringing into use an assignment 
corresponding to an allotment.

4.1.1.1

4.1.1.2

4.1.1.3
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4.2 Assignments corresponding to channels not allotted to the area

4.2.1 An administration may at any time, without the need for coordination,
make an assignment on a channel not allotted to it provided that the 
characteristics of the assignment satisfy the criteria set out in [Annex A] with 
respect to:

4.‘2.1.1 - the use of the channel or channels by the administration^) to
which it is allotted in the Plan; and

4..'.2.1.2 - any broadcasting station of another Region 2 administration
previously recorded in the Master Register with a favourable 
finding.

4..'2..2 An administration may make an assignment on a channel not allotted to 
it or with characteristics which do not satisfy the conditions set out in 
sections 4.2.1.1 and 4.2.1.2 provided that such use has been successfully 
coordinated with the affected administration(s).

4..3 When an administration proposes to bring into use an assignment in 
conformity with the Agreement, it shall notify it to the IFRB in accordance with 
Article 12 of the Radio Regulations. Any such assignment recorded in the Master 
Register as a result of the application of Article 12 of the Radio Regulations 
shall bear a special symbol under the Remarks Column and a date in Column 2a or 
in Column 2b.

4.4 When the IFRB receives an assignment notice which is not in conformity 
with the Agreement, it shall return the notice to the notifying administration.

4.5 If the notifying administration resubmits the notice with or without 
modification and insists that it be reconsidered, and if the Board's finding 
remains unfavourable, the notice shall be returned to the notifying 
administration.

ARTICLE 5

Special Arrangements

In order to supplement the procedures laid down in these Provisions, or 
to facilitate the coordination provided for in Article 4, administrations may 
conclude or continue special arrangements in conformity with the applicable 
provisions of the Convention and the Radio Regulations.

ARTICLE 6

Plan

Part A : consists of the allotments in the Region-wide Allotment Plan.

Part B: consists of the assignments to be developed at the Second Session by 
administrations seeking to convert their allotments to assignments.
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ARTICLE 7

Scope of Application of the Agreement

7.1 The Agreement is binding upon the Contracting Members in their mutual 
relations, but: riot in their relations with non-contracting countries.

7.2 Should a Contracting Member formulate reservations on the application 
of any provision of the Agreement, the other Contracting Members shall be free 
to disregard that provision in their relations with the Member that has made the 
reservations.

ARTICLE 8

Approval of the Agreement

The signatory Members shall notify the Secretary-General of their 
approval of this Agreement as soon as possible by depositing an instrument of 
approval; the Secretary-General shall immediately inform the other Members of 
the Union.

ARTICLE 9

Accession to the Agreement

9.1 Any Member of the Union in Region 2 which has not signed the Agreement
may accede to it at any time by depositing an instrument of accession with the 
Secretary-General, who shall immediately inform the other Members of the Union. 
Accession shall apply to the Plan as it stands at the time of accession and 
shall be made without reservation.

9.2 Accession to the Agreement shall become effective on the date on which 
the instrument of accession is received by the Secretary-General.

ARTICLE 10

Denunciation of the Agreement

10.1 Any Contracting Member may denounce the Agreement at any time by a 
notification sent to the Secretary-General, who shall inform the other Members 
of the Union.

10.2 Denunciation shall become effective one year after the date on which 
the Secretary-General receives the notification of denunciation.
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ARTICLE 11

Entry into Force of the Agreement 

The Agreement shall enter into force on [ ] at
UTC.

ARTICLE 12

Duration of the Agreement

The Agreement shall remain in force until revised by a 
administrative radio conference.

[ ] hours

competent
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RECOMMENDATION COM5/B

Incorporation in the Radio Regulations of the Allotment 
Plan and the Associated Provisions for the Broadcasting Service 

in the Band 1 605 - 1 705 kHz in Region 2

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva, 1986),

considering

a) that, on the basis of No. 480 of the Radio Regulations, the Second
Session of this Conference has been empowered to establish a plan for the entire 
Region;

b) that the Conference decided to prepare the plan on the basis of
objective criteria equally applied to all the countries of the Region;

c) that the plan will be an allotment plan limited to a channelling
arrangement, delimitation of the allotment areas and standardized parameters;

d) that the standardized parameters adopted for the establishment of the
plan should not lead to any inter-Regional difficulties between the services to 
which the band is allocated;

e) Recommendation PLEN/A relating to the agenda of the Second Session of
this Conference;

recommends the Administrative Council

to place on the agenda of the Second Session of the WARC-ORB in 1988:

1.1 the consideration of consequential changes to Nos. 480 and 481 of 
Article 8 of the Radio Regulations in this frequency band in Region 2;

1.2 the consideration of the question of incorporation in the Radio 
Regulations, in the appropriate form, of the Allotment Plan and the associated 
provisions to be prepared for the broadcasting service in the band 1 605 -
1 705 kHz in Region 2.

i

i
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INTERNATIONAL TELECOMMUNICATION UNION

Document 105-E
28 April 1986
Original: English

Source: Documents 95 + Add.l + Add.2, 96 COMMITTEE 6

NOTE BY THE CHAIRMAN OF COMMITTEE 5 
TO COMMITTEE 6

BC-R2(1)
FIRST SESSION GENEVA, APRIL/MAY 1 9 8 6

RARC TO ESTABLISH A PLAN FOR
THE BROADCASTING SERVICE IN THE
BAND 1 6 0 5 -1 7 0 5  kHz IN REGION 2

The texts set out in Documents 95 + Add.l + Add.2, 96 have been 
modified and adopted by Committee 5, and are submitted to the Editorial 
Committee.

M. FERNANDEZ-QUIROZ 
Chairman of Committee 5

For reasons o f  e co n o m y , th is d o cu m en t is printed  in a lim ited  nu m ber o f c o p ies. P articip ants are th ere fo re  k in d ly  asked  to  bring
their co p ie s  to  th e  m eetin g  since no o th ers  can b e  m ad e availab le.



INTERNATIONAL TELECOMMUNICATION UNION Document 106-EBC R2(1)
FIRST SESSION GENEVA, APRIL/MAY 1986

THE BROADCASTING SERVICE IN THE nritHrml •BAND 1605-1705 kHz IN REGION 2 ---g - * English
RARC TO ESTABLISH A  PLAN FOR 29 April 1986

Note by the Secretary-General 

FOR INFORMATION 

FINAL DAYS OF THE CONFERENCE

1. Report

The copies of the Report will be distributed by means of one copy per 
delegate, distributed in the document distribution boxes before the closing 
ceremony.

Note - Delegates who leave the Conference before the closing ceremony are 
requested to fill in a form available at the Document Distribution Service to 
enable the Secretariat to dispatch their copies after the Conference.

2. Declarations concerning the Report

When the last text to be included in the Report of the Conference has 
been approved in second reading by the Plenary Meeting, a time limit will be set 
for the deposit of declarations concerning the Report.

The declarations are to be handed in to the Executive Secretary of the 
Conference (office J.165) for presentation in one consolidated Conference 
document.

A Plenary Meeting will be scheduled to take note only of the 
declarations and without debate. A second deadline will be fixed for the deposit 
of additional declarations having regard to the first set of declarations.

A subsequent Plenary Meeting will take note of the additional 
declarations without debate.

The declarations and additional declarations relating to the Report will 
be annexed to the Minutes of the Plenary Meetings at which they were taken note 
of and, subject to a decision by the Conference, will be circulated to Member 
Administrations (as in the case of the First Session of a previous Conference).

R.E. BUTLER 
Secretary-General

For reasons o f  e co n o m y , th is d o cu m en t is prin ted  in a lim ited  num ber o f  co p ies. Participants are th erefore  k in d ly  asked  to  bring
their c o p ie s  to  th e  m eeting  sin ce  n o  o th ers can be m ade availab le.
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[CHAPTER 6]

6.2 Planning method

The following text is a. general description of the steps to be taken in 
developing the Plan based on the planning method that has been adopted.

6.2.1 Step 1 consists in using the appropriate co-channel standardized
distance and identifying within each country the areas to which a minimum number 
of channels will be allotted. The following method may be used.

6.2.1.1 Taking a geographical map covered with a sufficiently small grid and
using a template having a circle with a radius equal to the appropriate 
standardized distance, determine for any point of the grid the number of 
countries within this circle; write the number on the map.

6.2.1.2 Hove to another point on the grid and repeat 6.2.1.1.

6.2.1.3 Having processed all the points on the grid, draw the boundaries around
all the numbers with the same value (see Figures 6.1 and 6.2).

6.2.1.4 Taking into account the frontiers between countries, describe each area
using these borders and/or geographical coordinates from the boundaries defined 
in 6.2.1.3.

6.2.1.5 Identify each area with a single code based on the geographical area 
symbols contained in Table B1 of the Preface to the International Frequency 
List.

6.2.2 Step 2 consists in identifying the minimum number of channels,to be
allotted to each of the areas identified in Step 1.

1. Each of the areas identified in Step 1 is associated with a 
number corresponding to the number of countries within a 
distance [X] (see section 6.3.2).

2. Using Table 6.1, determine the minimum number of channels to be 
allotted to each area.
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TABLE 6.1 

Minimum number of allotted channels

Total number of 
administrations

Minimum number of 
allotted channels

Remaining
channels

1 10 0
2 5 0
3 3 1
4 2 2
5 2 0

6-10 1 4-0

6.2.3 Step 3 consists in allotting in each case the channels constituting
the minimum number of channels, taking account of the need to minimize adjacent 
channel interference.

At this stage the minimum number of allotments to neighbouring 
allotment areas shall be made with a view to reducing adjacent channel problems 
as much as possible, particularly in the case of allotment areas with only one 
or two channels.

6.2.4 Step 4 consists in allotting the remaining channels.

The remaining channels may be used during the second session to 
increase the number of allotments to neighbouring countries, on the basis of 
the conditions to be adopted at that session.

6.2.5 Step 5 consists in bilateral or multilateral negotiations carried out
between neighbouring countries if they so desire.

The second session should adopt any rule that might be needed for these 
negotiations during that session concerning:

alternative arrangements of the channels and areas allotted to 
these countries;

the determination of the boundaries of allotment areas on the 
basis of tolerances to be defined;

6.2.6 At this stage, administrations so wishing may use the allotments 
resulting from steps 3 and 4 and specify the locations and parameters of 
assignments which are to be included in the Plan appearing in the Regional 
Agreement. These assignments will be examined using the criteria of sections 6.3 
and 6.4 to ensure that the allotments of other administrations are not 
affected.

f
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The following example illustrates the method:

FIGURE 6.1 
Number of countries within the template

BLUE PAGES



B. 8/4

FIGURE 6.2
Number of countries within a distant /~v J
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6.3.1 Standardized parameters

The Allotment Plan shall be based on the following standard parameters
for day and night and for noise zones 1 and 2.

Station power: 1 kW

Antenna: omnidirectional with 90° electrical height

6.3.2 Co-channel standardized distance

The standardized distance shall be:

for noise zone 1 land path: 330 km, based on skywave protection
for the night-time Enom of 3.3. mV/m;

for noise zone 2 land path: 120 km, based on groundwave
protection for the daytime Enom of 1.25 mV/m;

sea path in noise zones 1 and 2: 450/600 km;*,**

mixed paths - if the ground portion is less than 10%: 
same distance as for sea path.

6.3 Planning criteria • '

In all other cases, calculations shall be made in accordance with 
section 6.2.1

* One of these two distances shall be selected by the second session on the
basis of a planning exercise for the Caribbean area to be carried out during
the intersessional period.

** When deciding on the distance to be used for the establishment of the Plan,
consideration should be given to the need to avoid adjacent channel
interference in allotment areas to which only one channel is allotted, and 
to minimize it elsewhere (see section 6.3.4).

6.3.3 Use of different parameters

6.3.3.1 An administration may use a higher radiated power than that produced by 
the standardized parameters in paragraph 6.3.1 provided that the field strength 
produced by a standardized parameter station situated at the most critical point 
on the boundary of the original allotment area is not exceeded:

in any co-channel allotment area of another administration, at 
the appropriate standardized distance from the boundary of the 
originating administration's allotment area;

at any point in the allotment area of another administration to 
which a first adjacent channel is allotted.

♦
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6.3.3t2 Assignments on non-allotted channels may use a higher radiated power 
than that produced by a standardized parameter station, provided that 
the field strength within a neighbouring country without a co-channel or 
adjacent channel allotment does not exceed the field strength produced by a 
standardized parameter station situated at the most critical point on the 
boundary of the originating country.

6.3.3.3 In recognition of the special problems caused by the low ground 
conductivity of the Caribbean islands situated in noise zone 2, the concept 
described in paragraph 6.3.3 .1 is extended as follows:

a) A reference situation is established in which a station with 
standardized parameters is located at the boundary of the 
allotment area of such an island. The resulting field strength to 
the allotment areas of other administrations is calculated 
assuming an all-sea path.

b) Before an island administration may bring into use an assignment 
with a higher radiated power than that associated with a 
standardized station, the resulting field strength to the 
allotment areas of other administrations is calculated taking 
into account the actual ground traversed over the island, the 
path otherwise being a sea path.

c) The field strengths referred to in b) must not exceed those in
a) .

This special provision applies only to the daytime situation.

6.3.3.4 In no case shall the station power be greater than 10 kW.
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To ensure efficient use of the band to be planned, the first adjacent 
channel interference should be evaluated at the stage of assigning frequencies 
to stations; in some cases, this will require coordination among the 
administrations concerned. In order to limit the number of such cases, the 
following steps should be taken.

6.3.4.1 The procedure to be followed before bringing into use assignments from 
allotments in frontier areas should contain the following guidelines:

a) An administration proposing to assign a frequency to a station 
shall coordinate this assignment with another administration if 
the field strength produced by the proposed assignment in the 
neighbouring adjacent channel allotment area of that
other administration exceeds the nominal field strength.

b) For ease of identification of the administrations with which the
above coordination is required, the following distances shall be 
used:

ground path in noise zone 1: 53 km 

sea path in noise zone 1: 310 km 

ground path in noise zone 2: 35 km 

sea path in noise zone 2: 160 km

Beyond the above appropriate distance, neither coordination nor the 
calculation of the nominal usable field strength contour is required.

6.3.4.2 The procedures to be applied for such coordination should be adopted at 
the second session, taking account of:

a) provisions to resolve cases where, despite the joint efforts to
find a solution, coordination is not achieved;

b) the need to address the question of the overlapping of the
appropriate contours for a nominal frequency separation of 
10 kHz, 20 kHz and 30 kHz;

c) the principle that, for protection purposes, the frontier of a
country should be deemed to encompass only its land area, 
including islands.

6.3.4 Frontier area considerations for first adjacent channels

✓
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COMMITTEE 3

Note by the Secretary-General

NOTE BY THE IFRB RELATING TO IFRB INTERSESSIONAL WORK FOR BC-R2

At the request of the IFRB, I transmit herewith for the information of 
the Conference a Note by the IFRB relating to IFRB intersessional work for 
BC-R2.

The matter of unused credits for preparatory work foreseen initially in 
1985 and 1986, and now to be transferred to 1987 and 1988 is for consideration 
by the Administrative Council.

R.E. Butler 
Seeretary-General

Annex: 1
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BC-R2(1)/108-E

I.F.R.B. Date: 29 April 1986

IFRB INTERSESSIONAL WORK FOR BC-R2

1. The tasks to be carried by the IFRB during the intersessional period 
are identified in the Reports of Committee 5 Ad Hoc 1 and Committee 5 Ad Hoc 2 
(Documents DT/35 and DT/34 respectively).

2. The Board has considered the financial implications of the material and 
manpower resources which it will need to carry out the intersessional work 
entrusted to it by the Conference. As a result, it has concluded that the 
balance of budget provisions which already exist for the preparatory work of the 
IFRB would be sufficient to carry out the intersessional work provided that the 
unused credits for IFRB preparatory work are made available for intersessional 
activities in 1986, 1987 and 1988.

V.V. Kozlov 
Chairman
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; CHAPTER 6]

6.4 Protection considerations

6.4.1 Protection of allotments from assignments on allotted channels

Assignments on co-channel allotments are considered to be compatible 
with each other when they are brought into use in accordance with 6.3.

6.4.2 Protection of allotments from assignments on non-allotted channels

The signal strengths to be protected are the appropriate values of
nominal usable field strength shown in section 3.6. The area to be protected is 
limited by:

the boundary of an allotment area;

the contour corresponding to the Enom of an assignment on an 
allotted channel when the contour is within the country but 
extends beyond the allotment area.

The maximum permitted interfering field strength within the area to be 
protected is the value of the nominal usable field strength divided by the 
appropriate protection ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the groundwave or skywave signal. In all 
other cases, only groundwave interference is considered.

[The effect of each interfering signal shall be evaluated separately, 
and the presence of interference from other stations in excess of the 
permissible level shall not affect the need to limit the interference which 
would result from proposed modifications or new assignments.] *[The effect of 
each interfering transmitter shall be evaluated separately, and interference 
from other transmitters shall not be taken into account in determining the 
maximum signal strength permitted from each transmitter.]

6.4.3 Protection of assignments on non-allotted channels from assignments on
allotted channels

Assignments on non-allotted channels do not receive protection from 
assignments on allotted channels.

* Alternative version proposed by Committee 6.
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6.4.4 Protection of assignments on non-allotted channels from other
assignments on non-allotted channels

Assignments on non-allotted channels are protected from subsequent 
assignments on non-allotted channels. The protected contour encompasses the area 
in which the groundwave field strength is equal to or greater than the 
appropriate value of Enom given in section 3.6.

The field strength of skywave interfering signals shall be calculated 
at the site of an assignment using a non-allotted channel.

The maximum permitted interfering field strength within the area is the
value of the nominal usable field strength divided by the appropriate protection
ratio.

In the case of night-time co-channel interference, the interfering 
signal considered is the greater of the skywave or groundwave signal. In all 
other cases, only groundwave interference is considered.

[The effect of each interfering signal shall be evaluated separately, 
and the presence of interference from other stations in excess of the 
permissible level shall not affect the need to limit the interference which 
would result from proposed modifications or new assignments.] *[The effect of 
each interfering transmitter shall be evaluated separately, and interference 
from other transmitters shall not be taken into account in determining the 
maximum signal strength permitted from each transmitter.]

Where the protected contour extends beyond the frontier of the country 
in which the station is located, the maximum permissible interfering groundwave
field strength at the frontier is the field strength of the protected station 
calculated along the frontier divided by the protection ratio.

* Alternative version proposed by Committee 6.
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1. Report of Working Group 5-B

Second report of Working Group 5-A 

Intersessional work

2 .
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96 + Adds.l and 2

48, 59, 65

5. Completion of the Committee's work
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1.1 The Chairman of Working Group 5-B said that Document 95 was the product 
of five meetings held by the Working Group. It contained a draft Regional 
Agreement for the use of the band 1 605 - 1 705 kHz in Region 2 and a 
Recommendation relating to the incorporation into the Radio Regulations of the 
allotment plan and the associated provisions for the broadcasting service in the 
band 1 605 - 1 705 kHz in Region 2. It also reproduced a reservation made by the 
delegate of Cuba. He drew attention to a number of typographical errors in the 
draft Regional Agreement which included the omission of brackets in the 
Preamble, Articles 3 and 11 (Spanish only) and of the sub-title (Plan) of 
Article 6 (all languages).

1.2 The Chairman said that many administrations had been extremely open-
minded during the negotiations and he congratulated them for helping to produce 
a balanced and polished text.

1.3 The delegate of Brazil recalled that Working Group 5-B had concluded it
would be best to incorporate the draft Agreement into the Conference's report as
an annex. He therefore proposed that the report of Working Group 5-B be revised 
to reflect that structure.

1.4 The delegate of the United Kingdom endorsed that proposal.

1.5 The delegate of the United States said he had understood the Working
Group's conclusions differently: in view of the importance of the Regional 
Agreement, it should be included in Chapter 8 of the report.

1.6 The representative of the IFRB said that the proposal to annex the
Agreement to the report had been advanced merely to prevent the numbering of 
articles of the Agreement being confused with that of chapters of the report 
itself.

1.7 The Chairman suggested that the Committee consider the draft Agreement
itself and leave in abeyance the question of where it was to be incorporated.

It was so agreed.

Title

1.8 The Chairman of the Conference proposed, with a view to facilitating
still further the adoption by consensus of the draft Regional Agreement, that 
the title should read:

"REGIONAL AGREEMENT FOR THE USE OF THE BROADCASTING 
SERVICE IN THE BAND 1 605 - 1 705 kHz IN REGION 2"

1.9 The delegates of Cuba and the United States fully endorsed the
amendment, which was duly approved.

1.10 The delegate of Cuba said that since the amendment made the draft
Agreement acceptable he would withdraw his reservation.

PREAMBLE

It was agreed to insert the words "broadcasting service in the" in the 
third paragraph, in line with the title.

1. Report of Working Group 5-B (Document 95)
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The definition of Agreement to read "This instrument and its Annexes".

ARTICLE 2

On the suggestion of the Chairman of the Conference, it was agreed to 
make the same amendment as to the title.

ARTICLE 3

It was agreed to insert the words "for these broadcasting stations" 
after "frequency assignments" in 3.2 and to delete the first alternative version 
of 3.3.

ARTICLE 5

In the Spanish version the words "concluir o reconducir" to be replaced 
by "subscribir o continuar".

With the above amendments, the draft Regional Agreement as a whole was
approved.

RECOMMENDATION C0M5/B

1.11 The delegate of Cuba said that it was premature to draft such a 
Recommendation at the first session of the Conference. The Allotment Plan would 
be drawn up at the second session which was therefore the appropriate time to 
formulate a Recommendation relating to its incorporation into the Radio 
Regulations.

1.12 The delegates of the United States, France and Canada, and the 
representative of the IFRB explained that time had to be allowed for the 
Administrative Council to ensure that the Recommendation could be considered for 
inclusion on the agenda of a WARC. By the time the agenda was discussed, all 
members in Region 2 would have received the report of the first session and the 
work of the second session would undoubtedly be facilitated by the fact that the 
Recommendation had already been drafted. The Working Group of the Plenary had 
approved that very morning the draft agenda for the second session and was 
urging the Administrative Council to select a date for it four months prior to 
the WARC-ORB in 1988. The text of Recommendation C0M5/B might therefore be made 
even more specific if so desired.

1.13 The delegate of Cuba reserved the right to make further comments on the 
Recommendation later.

considering a)

1.14 At the proposal of the representative of the IFRB and the delegate of 
the United States, it was agreed that the text should read:

"... Radio Regulations, the second session of this 
Conference has been empowered to establish ..."

considering e)

1.15 The Chairman drew attention to the fact that the number of the 
Recommendation would have to be inserted.

ARTICLE 1
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1.16 The delegate of the United States said that, in the light of the 
Recommendation drafted in the Working Group of the Plenary the words "an 
appropriate World Administrative Radio Conference, preferably" could be 
deleted.

The draft Recommendation C0M5/B was approved, as amended.

Position of the draft Regional Agreement in the report to the second session

1.17 The delegate of Canada, supported by the delegate of Chile, proposed 
that the Agreement be an annex to Chapter VIII.

1.18 The delegate of Colombia proposed that it should form a chapter, not an
annex.

1.19 The delegate of the United States suggested that it should be an
integral part of Chapter VIII which, otherwise, consisted of only one sentence.

1.20 Following a brief interval for informal consultation, the delegate of
Mexico proposed a wording amended slightly by the delegate of the United States 
to read as follows:

"In compliance with the terms of reference contained in 
item 2.1.7 of Resolution No. 913 relating, inter alia, to 
the establishment of the guidelines for the Agreement, 
the draft Agreement was prepared by the first session of 
the Conference to assist the second session; that draft 
follows."

It was agreed that the draft Agreement should be incorporated in the 
report as Chapter VIII, introduced by the above wording.

2. Second report from the Chairman of Working Group 5-A
(Document 96 + Adds.l and 2)

2.1 The Chairman of Working Group 5-A introduced Document 96 + Adds.1
and 2.

Section 7.2

On his proposal, it was agreed that the appropriate figures would be 
inserted later in the spaces currently within square brackets in 7.2.1.3,
7.2.1.5 and the two sub-sections, including the distance [X], of 7.2.2; at the 
end of sub-section 1 of the latter, the words "see section 7.3.2" were to be 
added. It was also agreed to delete the square brackets in 7.2.6, to insert the 
words "sections 7.3 and 7.4" and to delete the square brackets around Table 1 
and Figures 1 and 2.

Section 7.3

With regard to 7.3.2, it was decided to request the Editorial Committee 
to add, in the case of the standardized distances of 330 km and 120 km for the 
land paths for noise zones 1 and 2 respectively, a note relating to the 
calculation bases agreed upon in Committee 4. With regard to the other three 
standardized distances, it was decided, on a suggestion by the Chairman, that a 
Working Group 5 ad hoc 1 should be set up to consider the values. That Group 
would be presided over by Mr. M.L. Pizarro Aragones (Chile) and would consist of

recommends the Administrative Council
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the delegates of Brazil, Canada, Colombia, Cuba, France, the United Kingdom and 
the United States, and would report directly to the Plenary Meeting.

2.2 The representative of the IFRB said that, since the definition of sea
path distances might be of importance to small countries not represented at the 
Conference and having only one allotment, the Board would like to participate in 
the Working Group.

With respect to section 7.3.3, it was agreed, in the last line of
7.3.3.1 to replace "an adjacent channel" by "a first adjacent channel" and to 
insert the text of Addendum 1 to Document 96 as a new 7.3.3.2, renumbering the 
following sub-sections accordingly with a minor editorial correction to the 
English text.

With regard to 7.3.4, it was agreed that, in 7.3.4.1 a), the term 
"adjacent allotment area" would be amended to read "adjacent channel allotment 
area"; in the last sentence of 7.3.4.1 b), the words "coordination is not 
required" would be replaced by "neither coordination nor the calculation of the 
nominal usable field strength contour is required"; and in 7.3.4.2 b) the word 
"overlapping" would be replaced by "the overlap of".

Subject to those considerations, the second report from the Chairman of 
Working Group 5-A was approved.

Addendum 2 to Document 96

2.2 The Chairman of Working Group 5-A suggested that the sentence in square 
brackets in the first paragraph of section 3.9.1 should read as follows:

"The area to be protected is:

the border of an allotment area,

the contour corresponding to the Enom of an assignment on an 
allotted channel."

2.3 The delegate of Brazil said that the suggested second indent would be
clearer with the addition of the words "when the contour is inside the country 
but extends beyond the allotted area".

In response to a comment by the representative of the IFRB, it was 
proposed that the words "to be protected" should be inserted after "area" in the 
first line of the second paragraph of section 3.9.1.

The above amendments were adopted.

2.4 The Chairman invited the Committee to consider section 7.4, pointing
out that the wording of the section in square brackets would depend on the 
outcome of the deliberations of Working Group 5 ad hoc 1.

2.5 The representative of the IFRB observed, in connection with
section 7.4.3, that there were no cases where an allotted channel was not 
authorized to cause interference to an unallotted channel.

After some discussion, it was agreed that section 7.4.3 should read 
"Assignments on unallotted channels do not receive protection from assignments 
on allotted channels".
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2.6 The delegate of Cuba said that that wording might unduly restrict the 
use of unallotted channels, thus causing difficulties for countries with only a 
few allotments. He reserved the right to return to that subject in Plenary.

2.7 The Chairman of Committee 4 said that his Committee had had difficulty 
in placing section 3.9 in Chapter 3 of the report and suggested that 
sections 3.9.1 and 3.9.2 should be reproduced in full in section 7.4. The 
delegate of Brazil supported that suggestion, but pointed out that section 3.9.3 
on skywave calculation interference would then remain outstanding.

After some discussion, it was agreed that section 3.9.3 should be added 
at the end of the first paragraph of ,section 3.9.2, followed by another sentence 
reading "The field strength of skywave interfering signals shall be calculated 
at the site of a transmitter using an assignment on a non-allotted channel".

2.8 The Chairman noted that the Committee had concluded consideration of
Document 96 + Adds.1 and 2.

3. Intersessional work

3.1 The Chairman of Working Group 5-A said his Group's conclusion had been
that much depended on the outcome of the deliberations of
Working Group 5 ad hoc 1. If the sea path distances were agreed upon, the
intersessional work would be much simpler, but if they were not, additional 
computer software would have to be produced. Perhaps a small Working Group could 
be set up to discuss the matter and to report directly to the Plenary Meeting.

3.2 The Chairman suggested the establishment of Working Group 5 ad hoc 2,
presided over by a delegate of Canada and composed of delegates of Brazil, 
Paraguay, the United Kingdom and the United States.

It was so decided.

4. Summary records of the fourth, fifth, and sixth meetings 
(Documents 48, 59, 65)

The above-mentioned summary records were provisionally approved, on the
understanding that delegates wishing to have corrections incorporated in the
documents should hand them in directly to the Secretariat.

5. Completion of the Committee's work

After the customary exchange of courtesies, the Chairman declared that 
Committee 5 had completed its work.

The meeting rose at 1925 hours.

The Secretary: 

M. GIROUX

The Chairman:

M. FERNANDEZ-QUIROZ
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1. Summary record of the second meeting of Committee 3 
(Document 83)

The summary record of the second meeting was approved.

2. Position of the Conference accounts at 28 April 1986 
(Document 84)

2.1 The Chairman informed the Committee that the anticipated saving of
80,000 Swiss francs was considerably in excess of the previously estimated 
figure.

2.2 In reply to the delegate of the United Kingdom, the Secretary of the 
Committee explained that an early end to the Conference would have no more than 
a marginal effect upon expenditure, and that the Report to the second session 
would certainly be less voluminous than anticipated, which had led to a 
reduction of the estimate for subhead VI.

The Committee approved the estimated Conference expenses as presented 
in Document 84. The table annexed to that document would accordingly be 
reproduced as Annex 2 to the Committee's Report to the Plenary.

3. Draft Report of the Budget Control Committee to the Plenary Meeting
(Document DT/24)

3.1 The Secretary explained that the draft Report covered a number of 
aspects stipulated by the Convention. He emphasized that section 6, relating to 
additional expenditure, would have to be completed in the light of the 
Committee's discussion on that aspect in the context of agenda item 4.

3.2 The delegate of the United Kingdom pointed out that the reference, at
the end of paragraph 4, to "No. 548 of the Convention" was inaccurate and should 
be corrected to refer to No. 617.

3.3 The Chairman suggested that he and the Secretary should together
complete the Report to the Plenary, on the basis of information examined and 
approved by the Committee.

It was so agreed.

4. Additional expenditure to be foreseen for implementation of the
decisions of the Conference (Documents 85, 91, DT/34, 108)

Document 85

4.1 The Secretary pointed out that the estimated 10,000 Swiss francs would
in fact be chargeable to the budget of the second session.

4.2 The Chairman took note of that comment.

It was agreed that the content of Document 85 would be reflected in the
Report to the Plenary.
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Document DT/34

The Chairman took note of Document DT/34 as a source of information on 
material to be incorporated into Chapter 9 of the Final Report.

Document 108

4.3 The representative of the IFRB pointed out that the note by the IFRB 
had been prepared and transmitted prior to the discussions at the previous day’s 
Plenary which were reflected in paragraph 6.3.2 of Document 113 and which 
implied changes in the type of work required of the Board during the 
intersessional period. It had not as yet been possible to arrive at a full 
definition of the tasks involved and, while it was hoped that they could be 
accomplished within the limits of the available resources, he could not say 
whether that would in fact be feasible. He would be making a statement to the 
Plenary in the context of the discussion on Document 113.

4.4 The Chairman suggested that Document 108 should be reflected in
section 6 of the Committee's Report, which should take due account of the 
statement just made by the representative of the IFRB.

It was so agreed.

The meeting rose at 0935 hours.

Document 91

The Committee took note of Document 91.

The Secretary: 

R. PRELAZ

The Chairman: 

E.D. DuCHARME
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[CHAPTER 6]

6.3.5 Considerations for the use of non-broadcasting stations

The second session should consider the adoption of a procedure to be 
applied by administrations wishing to implement their allotments with respect to 
non-broadcasting stations of the other contracting Members. Such procedures will 
provide for the continued operation of designated non-broadcasting stations 
provided it does not have an adverse effect upon the implementation of the Plan 
(see Recommendation C0M5/A and Resolution C0M5/1).
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CHAPTER 8

Preparatory work for the second session of the Conference

8.1 IFRB Intersessional work

8.1.1 Planning method

a) establish a map of the Region identifying, within each country,
areas to which the minimum number of channels will be allotted 
(i.e. steps 6.2.1.1, 6.2.1.2, 6.2.1.3) in accordance with the 
guidelines and decisions of the Conference and as shown in 
Figures 6.1 and 6.2. This task shall be completed by '
{September 1986] and the results communicated to all Region 2 
administrations;

[b) develop the necessary microcomputer software for the analysis of
a limited number of actual groundwave situations using the Atlas 
of Ground Conductivities. This task could be restricted to deal 
with only part of the Region, at any one time;]

c) prepare planning exercises for two standardized distances (in 
accordance with section 6.3.2 for the Caribbean area);

d) make available the microcomputer software for the calculation of
skywave field strengths by administrations;

e) make available the microcomputer software for the calculation of
groundwave field strengths on the basis of [distances and ground 
conductivities being a manual input].

8.1.2 Updating of the Master Register

(See Resolution C0M5/1.)

8.2 Technical studies by the CCIR

a) preparation of a report relating to the relationship between 
physical and electrical antenna height (see 
Recommendation C0M4/A);

b) continuation of studies on sharing criteria for services using 
the band 1 625 - 1 705 kHz in Region 2 and preparation of a new 
report on this subject (see Recommendation C0M4/B).
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INTRODUCTION

When allocating the band 1 605 - 1 705 kHz to the broadcasting service 
in Region 2, the World Administrative Radio Conference Geneva, 1979 (WARC-79), 
stated in its Recommendation 504 that the use of the band by the new service was 
subject to a broadcasting plan to be established by a regional administrative 
radio conference and recommended that such a conference be convened for 
Region 2.

The Plenipotentiary Conference (Nairobi, 1982) decided in its 
Resolution 1 that the Conference for Region 2 would be held in two sessions.

Pursuant to that Resolution, the Administrative Council, at its 
39th session in 1984, after consulting the Region 2 members, adopted 
Resolution 913 establishing the agenda, date and duration of the First Session 
of the Conference.

Consequently, the First Session of the Regional Administrative Radio 
Conference to Establish a Plan for the Broadcasting Service in the 
Band 1 605 - 1 705 kHz in Region 2 was held in Geneva from 14 April to 
[2 May] 1986.

Under its terms of reference, the First Session decided, inter alia, as
follows:

this Report has been adopted for submission to the 
Second Session;

the Allotment Plan for the broadcasting service shall contain one 
or more allotments for each country of Region 2 for possible 
inclusion in the Radio Regulations by a competent WARC;

the Plan to be annexed to the Regional Agreement shall contain 
allotments and may contain assignments;

the Plan shall not be based on requirements submitted by 
administrations;

the Plan shall be based on the use of standardized parameters;

and adopted all Resolutions and Recommendations annexed to the 
present Report.

Apart from the technical criteria specific to the broadcasting 
service (such as propagation, technical standards, etc.), the First Session, 
under item 2.2 of its agenda, considered the problems of compatibility with the 
other services in the same band [and provisionally defined sharing criteria].
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[CHAPTER 1]

1.1.2 Nominal usable field strength (Enom)

Agreed minimum value of the field strength required to provide 
satisfactory reception, under specified conditions, in the presence of 
atmospheric noise, man-made noise and interference from other transmitters. The 
value of nominal usable field strength has been employed as the reference for 
planning.
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1.1.14 Skywave field strength, 50% of the time

The skywave field strength during the reference hour which is exceeded
for 50% of the nights of the year. The reference hour is the period of one hour
beginning one and a half hours after sunset and ending two and a half hours 
after sunset at the midpoint of the short great-circle path.

1.1.15 Characteristic field strength (Ec)

The field strength, at a reference distance of 1 km in a horizontal 
direction, of the groundwave propagated along perfectly conducting ground for 
1 kW station power, taking into account losses in a real antenna;

Note 1 - The gain (G) of the transmitting antenna relative to an ideal short
vertical antenna is given in dB by the equation:

G = 20 log (.1)
300

[CHAPTER 1]

where:

Ec is expressed in mV/m.

Note 2 - The effective monopole radiated power (e.m.r.p.) is given in dB (kW) by 
the following equation:

e.m.r.p. = 10 log Pt + G (2)
where:

Pt: station power (kW).

1.1.16 Allotment

Entry in the Plan of a designated broadcasting channel for use by an 
administration for the broadcasting service in an allotment area under the 
conditions specified in the Plan. Each allotment included in the Plan may be 
used for one or more assignments using the technical criteria specified in 
section 6.3.

1.1.17 Allotment area

Specifically defined geographical area within a country to which one or 
more channels are allotted.

1.2 Symbols and units

Hz: hertz
kHz: kilohertz
W: watt
kW: kilowatt
mV/m: millivolt/metre
liV/m: microvolt/metre
dB: decibel
dB(pV/m) : decibels with respect
dB(kW): decibels with respect
mS/m: millisiemens/metre
a : ground conductivity
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/ CHAPTER 3 /

Table of nominal usable field strength

3.6 Nominal usable field strength (Enf)m)

Noise zone 1 Noise zone 2

Daytime 0.5 mV/m 1.25 mV/m

Night-time 3.3 mV/m 6 mV/m

3.7 Definition of noise zones

Noise zone J

Comprises the whole of Region 2 with the exception of noise zone 2.

Noise zone 2

Comprises the area within the line defined by the coordinates 20° S-45c W, the meridian 45c W to the 
coordinates 16° N-45c W, the parallel 16° N to the coordinates 16° N-68® W, the meridian 68° W to the coordi­
nates 20° N-68° W, the parallel 20° N to the coordinates 20c N-75® W, the meridian 75° W to the coordinates 
16® N-75® W, the parallel 16® N to the coordinates 16® N-80® W, the meridian 80e W to the northeast coast of 
Panama, the frontier between Panama and Colombia, the southeast coast of Panama and the meridian 82° W to 
the parallel 20® S, and the parallel 20® S, with the exception of Chile and Paraguay, until the frontier between 
Paraguay and Brazil until 45® W. Bolivia is entirely included in noise zone 2 as are the archipelago of San Andres 
y Providencia and the islands belonging to Colombia and the Colon archipelago or the Galapagos Islands
(Ecuador).

Note i -  See the maps of noise zones on the following page.
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NOISE ZONES
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The Plan for the broadcasting service in Region 2 in the 
band 1 605 - 1 705 kHz is based on the following principles:

a) the Plan for the broadcasting service shall contain allotments
and may contain assignments;

b) the Plan shall not be based on requirements submitted by
administrations;

c) the Allotment Plan shall be established without taking into
account the stations of other services;

d) an allotment area is determined on the basis of the standardized 
distance(s) specified in [section 6.3.2].

e) where the separation distance between an allotment area of one
administration and those of a number of other administrations is
less than the standardized distance(s), the minimum number of 
channels allotted to that area will depend on the number of 
administrations involved as indicated in Table [6.1 of 
section 6.2.2];

f) where the separation distance between an allotment area of one
administration and those of all other administrations is greater 
than the appropriate standardized distance, all ten channels are 
allotted to that area;

g) the Plan will be based on the use of standardized parameters.
However, the possibility should be left open for a group of 
countries to decide subregionally to develop, at the Conference, 
part of the Plan, consistent with the Regional Plan, based on a 
transmitter power less than the standardized parameter;

h) an administration may make assignments on channels not allotted 
to it in a given allotment area provided that it protects the 
allotments and assignments of other countries in accordance with 
[section 6.4]. Such assignments shall not restrict the use of 
allotments which complies with standardized parameters;

i) where neighbouring countries have allotments on adjacent 
channels, the procedures to be followed before bringing into use 
assignments from allotments in border areas are specified in
[section 6.3.4];

j) administrations may bring into use assignments with parameters'
different from the standardized parameters provided the 
conditions given in [section 6.3.3] are met;

k) administrations so wishing may convert their allotments into ^
assignments at'the Second Session using the specified planning- 
criteria; these assignments will also appear in the Plan;

1) for the case mentioned in k) above, where neighbouring countries
have allotments in adjacent channels, the procedures referred to 
in i) must be followed.

CHAPTER 6 - PLANNING

6.1 Basis for planning
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The following text is a general description of the steps to be taken in 
developing the Plan based on the planning method that has been adopted.

6.2.1 Step 1 consists in using the appropriate co-channel standardized
distance and identifying within each country the areas to which a minimum number 
of channels will be allotted. A method which may be used is as follows:

6.2.1.1 Taking a geographical map covered with a sufficiently small grid and 
using a template having a circle with a radius equal to the appropriate 
standardized distance, determine for any point of the grid the number of 
countries within this circle; write the number on the map.

6.2.1.2 Move to another point on the grid and repeat 6.2.1.1.

6.2.1.3 Having processed all the points on the grid, draw the boundaries around 
all the numbers with the same value (see Figures 6.1 and 6.2).

6.2.1.4 Taking into account the frontiers between countries, describe each area 
using these frontiers and/or geographical coordinates from the boundaries 
defined in 6.2.1.3.

6.2.1.5 Identify each area with a single code based on the geographical area 
symbols contained in Table B1 of the Preface to the International Frequency 
List.

6.2.2 Step 2 consists in identifying the minimum number of channels to be
allotted to each of the areas identified in Step 1.

1. Each of the areas identified in Step 1 is associated with a 
number corresponding to the number of countries within a 
distance X (the values of X are given in section 6.3.2).

2. Using Table 6.1, determine the minimum number of channels to be 
allotted to each area.

6.2 Planning method
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TABLE 6.1 

Minimum number of allotted channels

Total number of 
administrations

Minimum number of 
allotted channels

Remaining
channels

1 10 0
2 5 0
3 3 1
4 2 2
5 2 0

6-10 1 4-0

6.2.3 Step 3 consists in allotting in each case the channels constituting
the minimum number of channels, taking account of the need to minimize adjacent 
channel interference.

At this stage the minimum number of allotments to neighbouring 
allotment areas shall be made with a view to reducing adjacent channel problems 
as much as possible, particularly in the case of allotment areas with only one 
or two channels.

6.2.4 Step 4 consists in allotting the remaining channels.

The remaining channels may be used during the Second Session to 
increase the number of allotments to neighbouring countries, on the basis of 
the conditions to be adopted at that session.

6.2.5 Step 5 consists in bilateral or multilateral negotiations carried out
between neighbouring countries if they so desire.

The Second Session should adopt any rule that might be needed for these 
negotiations during that session concerning:

alternative arrangements of the channels and areas allotted to 
these countries;

the determination of the boundaries of allotment areas on the 
basis of tolerances to be defined;

6.2.6 At this stage, administrations so wishing may use the allotments 
resulting from steps 3 and 4 and specify the locations and parameters of 
assignments which are to be included in the Plan appearing in the Regional 
Agreement. These assignments will be examined using the criteria of sections 6.3 
and 6.4 to ensure that the allotments of other administrations are not 
affected.
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The following example illustrates the method:

FIGURE 6.1
Number of countries within the template
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FIGURE 6.2
Number of countries within a x
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6.3.1 Standardized parameters

The Allotment Plan shall be based on the following standard parameters 
for day and night and for noise zones 1 and 2.

Station power: 1 kW

Antenna: omnidirectional with 90° electrical height

6.3.2 Co-channel standardized distance

The standardized distance, X, shall be:

for noise zone 1 land path: 330 km, based on skywave protection
for the night-time Enom of 3.3. mV/m;

for noise zone 2 land path: 120 km, based on groundwave
protection for the daytime Enom of 1.25 mV/m;

sea path in noise zones 1 and 2: 450/600 km;*,**

for mixed paths, the standardized distance means the distance 
calculated in accordance with section 2.1 in order to meet the 
Enom oE 1-25 mV/m in the two noise zones.

* One of these two distances shall be selected by the second session on the
basis of a planning exercise for the Caribbean area to be carried out during
the intersessional period.

** When deciding on the distance to be used for the establishment of the Plan,
consideration should be given to the need to avoid adjacent channel
interference in allotment areas to which only one channel is allotted, and 
to minimize it elsewhere (see section 6.3.4).

6.3.3 Use of different parameters

6.3.3.1 An administration may use a higher radiated power than that produced by 
the standardized parameters in section 6.3.1 provided that the field strength 
produced by a standardized parameter station situated at the most critical point 
on the boundary of the original allotment area is not exceeded:

in any co-channel allotment area of another administration, at 
the appropriate standardized distance from the boundary of the 
originating administration's allotment area;

at any point in the allotment area of another administration to 
which a first adjacent channel is allotted.

6.3 Planning criteria
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6.3.3.2 Assignments on non-allotted channels may use a higher radiated power 
than that produced by a standardized parameter station, provided that the field 
strength within a neighbouring country without a co-channel or adjacent channel 
allotment does not exceed the field strength produced by a standardized 
parameter station situated at the most critical point on the boundary of the 
originating country.

6.3.3.3 In recognition of the special problems caused by the low ground 
conductivity of the Caribbean islands situated in noise zone 2, the concept 
described in section 6.3.3.1 is extended as follows:

a) A reference situation is established in which a station with 
standardized parameters is located at the boundary of the 
allotment area of such an island. The resulting field strength to 
the allotment areas of other administrations is calculated 
assuming an all-sea path.

b) Before an island administration may bring into use an assignment 
with a higher radiated power than that associated with a 
standardized station, the resulting field strength to the 
allotment areas of other administrations is calculated taking 
into account the actual ground traversed over the island, the 
path otherwise being a sea path.

c) The field strengths referred to in b) must not exceed those in
a) .

This special provision applies only to the daytime situation.

6.3.3.4 In no case shall the station power be greater than 10 kW.
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To ensure efficient use of the band to be planned, the first adjacent 
channel interference should be evaluated at the stage of assigning frequencies 
to stations; in some cases, this will require coordination among the 
administrations concerned. In order to limit the number of such cases, the 
following steps should be taken.

6.3.4.1 The procedure to be followed before bringing into use assignments from 
allotments in frontier areas should contain the following guidelines:

a) An administration proposing to assign a frequency to a station 
shall coordinate this assignment with another administration if 
the field strength produced by the proposed assignment in the 
neighbouring adjacent channel allotment area of that
other administration exceeds the nominal field strength.

b) For ease of identification of the administrations with which the
above coordination is required, the following distances shall be 
used:

ground path in noise zone 1: 53 km 

sea path in noise zone 1: 310 km 

ground path in noise zone 2: 35 km 

sea path in noise zone 2: 160 km

Beyond the above appropriate distance, neither coordination nor the 
calculation of the nominal usable field strength contour is required.

6.3.4.2 The procedures to be applied for such coordination should be adopted at 
the Second Session, taking account of:

a) provisions to resolve cases where, despite the joint efforts to
find a solution, coordination is not achieved;

b) the need to address the question of the overlapping of the 
appropriate contours for a nominal frequency separation of 
10 kHz, 20 kHz and 30 kHz;

6.3.4 Frontier area considerations for first adjacent channels

c) the principle that, for protection purposes, the frontier of a 
country should be deemed to encompass only its land area, 
including islands.
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CHAPTER 7 - GUIDELINES FOR THE AGREEMENT*

In compliance with item 2.1.7 of the agenda in Administrative Council 
Resolution 913 relating to the establishment of guidelines for the agreement, a 
draft agreement was prepared by the First Session of the Conference to assist 
the Second Session, as follows:

DRAFT REGIONAL AGREEMENT FOR THE USE BY THE BROADCASTING SERVICE 
OF THE BAND 1 6 0 5 - 1  705 kHz IN REGION 2

PREAMBLE

Noting No. 480 of the Radio Regulations, which provides:

"In Region 2, the use of the band 1 605 - 1 705 kHz by stations of the 
broadcasting service shall be subject to a plan to be established by a regional 
administrative radio conference ...";

fully respecting the sovereign right of each country to regulate within 
its territory the use of the frequency band 1 605 - 1 705 kHz by the 
broadcasting service, and to reach special arrangements regarding this service 
with such countries as it may consider appropriate, without prejudice to other 
administrations;

seeking to facilitate mutual understanding and cooperation among the 
Members of Region 2 in achieving a satisfactory broadcasting service in the MF 
band 1 605 - 1 705 kHz;

recognizing that all countries have equal rights, and that, in the 
application of the Plan and its provisions, the needs of each country, and in 
particular those of developing countries, shall be met as far as possible, and

acknowledging that mutual protection of their broadcasting service is a 
major objective of all countries, in order to ensure better coordination and the 
use of more efficient facilities;

the delegates of the Members of the International Telecomunication 
Union assembled in [ ] at a regional administrative conference convened
pursuant to the International Telecommunication Convention (Nairobi 1982), have 
adopted, subject to approval by the competent authorities of their respective 
countries, the following provisions relating to the broadcasting service in 
Region 2 for the frequency band between 1 605 and 1 705 kHz.

* Note by the First Session of the Conference - Some passages which appear in 
square brackets concern references and additions to be incorporated in the 
final text of the Agreement when it is adopted.
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ARTICLE 1

Definitions

For the purposes of the Agreement, the following terms shall have the 
meanings defined below.

Union: The International Telecommunication Union.

Secretary-General: The Secretary-General of the Union.

IFRB: The International Frequency Registration Board.

CCIR: The International Radio Consultative Committee.

Convention: The International Telecommunication Convention.

Radio Regulations: The Radio Regulations supplementing the provisions 
of the Convention.

Region 2: The geographical area defined in No. 394 of the Radio 
Regulations, Geneva, 1979.

Master Register: The Master International Frequency Register.

Provisions: The provisions adopted herein that are associated with the 
Plan.

Agreement: This Instrument and its Annexes.

Plan: The Allotment Plan in [Annex ] and the associated provisions^.

Administration: Any governmental department or service responsible for 
discharging the obligations undertaken in the Convention and the Radio 
Regulations.

Contracting Member: Any member of the Union which has approved the 
Agreement or acceded to it.

Affected Administration: An administration within whose territory 
the signal of a proposed assignment of another administration 
exceeds the value prescribed in section 3.6 of this Report.

Allotment: Entry in the Plan of a designated broadcasting channel for 
use by an administration for the broadcasting service in an allotment area under 
the conditions specified in the Plan. Each allotment included in the Plan may be 
used for one or more assignments using the technical criteria specified in 
section 6.3.

Allotment area: Specifically defined geographical area within a country 
to which one or more channels are allotted.

1 The allotments may be converted into assignments which will appear as 
Part B of the Plan.
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ARTICLE 2

Frequency Band

The provisions of the Agreement shall apply to the broadcasting 
service in the frequency band 1 605 - 1 705 kHz as allocated to Region 2 under 
Article 8 of the Radio Regulations.

ARTICLE 3

Execution of the Agreement

3.1 The Contracting Members shall adopt for their stations in Region 2 in
the frequency band which is the subject of the Agreement the technical 
characteristics and standards which are in conformity with the Agreement.

3.2 The Contracting Members shall not bring into use frequency assignments
to broadcasting stations except under the conditions set out in Article 4 of the 
Agreement.

3.3 The Contracting Members undertake, to the extent possible, to avoid or
to reduce any harmful interference.

ARTICLE 4

Implementation of the Plan and Notification of Frequency Assignments
in the Broadcasting Service

4.1 Assignments corresponding to an allotted channel

4.1.1. An administration may at any time, without the need for coordination,
make assignments corresponding to any of its allotments, at one or more 
locations within the respective allotment area, provided that:

4.1.1.1 - the characteristics of the assignments are within the
standardized parameters given in [Annex A/section 3.5 of this 
Report];

4.1.1.2 - where necessary, the coordination required for the protection of
adjacent channels has been successfully concluded [Annex B/
Chapter 3 of this Report]; and

4.1.1.3 the criteria of [ ] are met in cases where the characteristics
of the assignments exceed the values of the standardized 
parameters.
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4.2 Assignments corresponding to channels not allotted to the area

4.2.1 An administration may at any time, without the need for coordination, 
make an assignment on a channel not allotted to it provided that the 
characteristics of the assignment satisfy the criteria set out in [Annex A] with 
respect to:

4.2.1.1 - the use of the channel or channels by the administration(s) to
which it is allotted in the Plan; and

4.2.1.2 - any broadcasting station of another Region 2 administration
previously recorded in the Master Register with a favourable 
finding.

4.2.2 An administration may make an assignment on a channel not allotted to 
it or with characteristics which do not satisfy the conditions set out in 
sections 4.2.1.1 and 4.2.1.2 provided that such use has been successfully 
coordinated with the affected administration(s).

4.3 When an administration proposes to bring into use an assignment in 
conformity with the Agreement, it shall notify it to the IFRB in accordance with 
Article 12 of the Radio Regulations. Any such assignment recorded in the Master 
Register as a result of the application of Article 12 of the Radio Regulations 
shall bear a special symbol under the Remarks Column and a date in Column 2a or 
in Column 2b.

4.4 When the IFRB receives an assignment notice which is not in conformity 
with the Agreement, it shall return the notice to the notifying administration.

4.5 If the notifying administration resubmits the notice with or without 
modification and insists that it be reconsidered, and if the Board’s finding 
remains unfavourable, the notice shall be returned to the notifying 
administration.

ARTICLE 5

Special Arrangements

In order to supplement the procedures laid down in these Provisions, or 
to facilitate the coordination provided for in Article 4, administrations may 
conclude or continue special arrangements in conformity with the applicable 
provisions of the Convention and the Radio Regulations.

ARTICLE 6

Plan

Part A : consists of the allotments in the Region-wide Allotment Plan.

Part B : consists of the assignments to be developed at the Second Session by 
administrations seeking to convert their allotments to assignments.
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ARTICLE 7

Scope of Application of the Agreement

7.1 The Agreement is binding upon the Contracting Members in their mutual 
relations, but not in their relations with non-contracting countries.

7.2 Should a Contracting Member formulate reservations on the application 
of any provision of the Agreement, the other Contracting Members shall be free 
to disregard that provision in their relations with the Member that has made the 
reservations.

ARTICLE 8

Approval of the Agreement

The signatory Members shall notify the Secretary-General of their 
approval of this Agreement as soon as possible by depositing an instrument of 
approval; the Secretary-General shall immediately inform the other Members of 
the Union.

ARTICLE 9

Accession to the Agreement

9.1 Any Member of the Union in Region 2 which has not signed the Agreement
may accede to it at any time by depositing an instrument of accession with the 
Secretary-General, who shall immediately inform the other Members of the Union. 
Accession shall apply to the Plan as it stands at the time of accession and 
shall be made without reservation.

9.2 Accession to the Agreement shall become effective on the date on which 
the instrument of accession is received by the Secretary-General.

ARTICLE 10

Denunciation of the Agreement

10.1 Any Contracting Member may denounce the Agreement at any time by a 
notification sent to the Secretary-General, who shall inform the other Members 
of the Union.

10.2 Denunciation shall become effective one year after the date on which
the Secretary-General receives the notification of denunciation.
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ARTICLE 11 

Entry into Force of the Agreement 

The Agreement shall enter into force on [ ] at

ARTICLE 12 

Duration of the Agreement

R. 4/19

The Agreement shall remain in force until revised by a 
administrative radio conference.

[ ] hours

competent
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RESOLUTION PLEN/1

Report of the First Session

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2,
(First Session, Geneva, 1986),

considering

the terms of reference assigned to it by Resolution 913 of the 
Administrative Council;

resolves

to approve the Report of this session of the Conference; 

instructs

1. the Chairman of this session of the Conference to transmit under his
signature the Report of the First Session to the Second Session of the 
Conference;

2. the Secretary-General to transmit this Report to all Members of the
Union.
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Updating of the Master International Frequency Register with 
Regard to Assignments to Stations of the Fixed, Mobile, 
Aeronautical Radionavigation and Radiolocation Services 

in the Frequency Band 1 605 - 1 705 kHz in Region 2

RESOLUTION COM5/1

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva 1986),

considering

a) that under No. 481 and the Table of Frequency Allocations in Article 8
of the Radio Regulations and until a date to be decided by the second session, 
the band 1 605 - 1 705 kHz is allocated to the fixed, mobile and aeronautical 
radionavigation services on a primary basis and to the radiolocation service on 
a secondary basis;

b) that under No. 481 and the Table of Frequency Allocations in Article 8
of the Radio Regulations and from a date to be decided by the second session, 
the band 1 605 - 1 625 kHz is allocated exclusively to the broadcasting service, 
and the band 1 625 - 1 705 kHz is allocated to the broadcasting service on a 
primary basis, to the fixed and mobile services on a permitted basis, and to the 
radiolocation service on a secondary basis;

c) that the planning of the band shall be based upon allotment and that
the exact location and characteristics of broadcasting stations are not known;

d) that it will be impractical to assess compatibility between the
allotments in the Plan and assignments to the other services to which the band 
is also allocated;

e) that, in view of the difficulties involved in evaluating compatibility 
between allotments in the Plan and assignments to other services, the Conference 
will establish a Plan without taking into account existing stations of the non­
broadcasting services;

f) Recommendation C0M5/A;

PINK PAGES



resolves

1. that, within 90 days of the end of the first session of this 
Conference, the IFRB shall send to each administration of Region 2 the list of 
assignments to its stations of the fixed, mobile, aeronautical radionavigation 
and radiolocation services recorded in the Master Register in the bands 
concerned, requesting them to review these assignments with a view to cancelling 
those which are no longer in use;

2. that administrations shall, within a period of 90 days following the
receipt of the list referred to in paragraph 1 above, return the copy of the 
list indicating the assignments to be deleted from the Master Register as well 
as such modifications to other assignments as will assist in implementing the 
Broadcasting Plan;

3. that administrations wishing to maintain in operation non-broadcasting
stations in application of [paragraph*] shall indicate the estimated date on 
which the station in question will cease operation.

4. that the IFRB shall submit a report to the second session of the
Conference on all deletions (including the deletion date referred to in
paragraph 3 above) of and modifications to assignments to non-broadcasting 
stations in the band 1 605 - 1 705 kHz recorded in the Master Register on behalf 
of Region 2 administrations.

urges administrations

1. having assignments in the fixed, mobile, aeronautical radionavigation 
and/or radiolocation services which are potentially incompatible with the Plan 
to take all necessary steps to eliminate the potential incompatibility in view 
of the fact that, in general, the non-broadcasting services have more 
flexibility to modify their characteristics, including the frequency;

2. to take all possible action with a view to achieving the objectives of
this Resolution;

requests the IFRB

1. to bring Recommendation C0M5/A to the attention of Region 2
administrations not present at the First Session of the Conference;

2. to provide all administrations with all the necessary assistance in the
implementation of the provisions of this Resolution.

* Note by Committee 5 - The reference to the part of the report which will 
contain the text currently set out in section 2 of Document DT/11 (see also 
Document 70) must be added at a later stage.
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RECOMMENDATION PLEN/A

Draft Agenda and Duration of the Second Session of the Conference

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2,
(First Session, Geneva, 1986),

considering

a) Resolution 1 of the Plenipotentiary Conference, Nairobi, 1982, relating 
to Future Conferences of the Union;

b) Recommendation 504 of the 1979 WARC, relating to the Preparation of a 
Broadcasting Plan in the Band 1 605 - 1 705 kHz in Region 2;

c) that, in accordance with No. 480 of the Radio Regulations, the use of 
the band 1 605 - 1 705 kHz by stations of the broadcasting service shall be 
subject to a plan to be established by a regional administrative radio 
conference;

d) that the effective implementation of the Plan in the Region will be
facilitated by the incorporation of the Regional Agreement in the Radio 
Regulations;

e) that the Table of Frequency Allocations provides for other services in
the frequency band 1 625 - 1 705 kHz;

f) that the agenda for the First Session contained in Resolution 913 of
the Administrative Council, 1984, provides for the First Session to establish a 
draft agenda for the Second Session of the Conference, relating to the 
establishment of an agreement and an associated plan, to be submitted to the 
Administrative Council;

$
g) the Report of the First Session;

h) that the Second Session will need to consider the report of the IFRB on 
the work carried out during the intersessional period based on the decision of 
the First Session;

i) that the Second Session will need to consider technical information
made available by the CCIR as a result of studies carried out;

j) that administrations will submit proposals to the Second Session;

>
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that the frequency band 1 605 - 1 705 kHz is shared with other

recommends to the Administrative Council

1. the following draft agenda for the Second Session on the basis of the
Report of the First Session and taking account of considerings h, i and j:

1.1 to draw up an agreement which includes regulatory procedures,
appropriate technical standards, an associated frequency allotment plan and 
possibly assignments derived therefrom for the use of the band 1 605 - 1 705 kHz 
by the broadcasting service in Region 2;

1.2 to establish regulatory procedures governing the use of the
band 1 625 - 1 705 kHz by other services in Region 2;

1.3 to establish a date (or dates) in accordance with No. 481 of the Radio
Regulations, and a schedule for the introduction of the broadcasting service in 
the band 1 605 - 1 705 kHz;

1.4 to review and revise the relevant Resolutions and Recommendations;

1.5 to adopt a procedure to be applied by administrations wishing to
implement their allotments in relation to non-broadcasting stations of the other 
contracting members;

2. to consider a duration of three to four weeks for the Second Session of
the Conference in 1988.

3. to select a date at least [6] months before WARC ORB-2 when deciding on
the date of the Second Session of this Conference.

recognizing

services;

t
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The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First . 
Session, Geneva, 1986),

considering

a) Resolution 3 of the Plenipotentiary Conference (Nairobi, 1982) 
concerning invitations to hold conferences or meetings away from Geneva;

b) that there are considerable advantages in holding the Second Session in
the Region;

c) the importance of ensuring the active participation of all the 
countries of the Region:

recommends to the administrations

that an administration in the Region should extend an invitation to 
hold the Second Session in its country;

requests the Secretary-General

to distribute this Recommendation to the administrations in Region 2 as 
soon as possible with a view to obtaining their replies before the 41st session 
of the Administrative Council.

RECOMMENDATION PLEN/B

Concerning the Venue for the Second Session
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RECOMMENDATION C0M4/A 

Relationship Between Physical and Electrical Antenna Height

The Regional Administrative Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First Session, 
Geneva, 1986),

considering

that information relating to the relationship between physical antenna 
height and electrical antenna height would be useful to all administrations when 
establishing assignments in the 1 605 - 1 705 kHz band;

recommends administrations in Region 2

within the limits of their possibilities, to carry out measurements to 
define this relationship and submit the relevant data to the CCIR Study Group 
concerned taking into account the CCIR work schedule;

requests the CCIR

a) to prepare, on the basis of the contributions submitted, a report to
the second session of the Conference;

b) to carry out these studies as part of the normal work of the CCIR Study
Groups.

J

I
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Use of the Band 1 605 - 1 705 kHz in Region 2 
by the Non-Broadcasting Services and the Development 
and Implementation of the Region 2 Broadcasting Plan

RECOMMENDATION COM5/A

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva 1986),

considering

a) that under No. 481 and the Table of Frequency Allocations in Article 8 
of the Radio Regulations and until a date to be decided by the second session, 
the band 1 605 - 1 705 kHz is allocated to the fixed, mobile and aeronautical 
radionavigation services on a primary basis and to the radiolocation service on 
a secondary basis;

b) that under No. 481 and the Table of Frequency Allocations in Article 8
of the Radio Regulations and from a date to be decided by the second session, 
the band 1 605 - 1 625 kHz is allocated exclusively to the broadcasting service, 
and the band 1 625 - 1 705 kHz is allocated to the broadcasting service on a 
primary basis, to the fixed and mobile services on a permitted basis, and to the 
radiolocation service on a secondary basis;

c) that the operation of non-broadcasting services in this band by the 
Region 2 administrations might hinder the implementation of the Plan for the 
broadcasting service in the band 1 605 - 1 705 kHz;

recommends

a) that the Region 2 administrations should henceforth refrain from 
assigning frequencies in the band 1 625 - 1 705 kHz to their stations in the 
non-broadcasting service, which might inhibit the implementation of the Plan;

b) that, when using frequencies in the band 1 605 - 1 705 kHz for stations 
in the non-broadcasting services, administrations should take all necessary 
steps to ensure that the full implementation of the Plan adopted by the 
Conference is not compromised.
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RECOMMENDATION COM5/B

Incorporation in the Radio Regulations of the Allotment 
Plan and the Associated Provisions for the Broadcasting Service 

in the Band 1 605 - 1 705 kHz in Region 2

The Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (First 
Session, Geneva, 1986),

considering

a) that, on the basis of No. 480 of the Radio Regulations, the Second
Session of this Conference has been empowered to establish a plan for the entire 
Region;

b) that the Conference decided to prepare the Plan on the basis of
objective criteria equally applied to all the countries of the Region;

c) that the Plan will be an allotment plan limited to a channelling
arrangement, delimitation of the allotment areas, and standardized parameters;

d) that the standardized parameters adopted for the establishment of the
Plan should not lead to any inter-Regional difficulties between the services to 
which the band is allocated;

e) Recommendation PLEN/A relating to the agenda of the Second Session of
this Conference;

recommends the Administrative Council

to place on the agenda of the Second Session of the WARC-ORB in 1988:

1.1 the consideration of consequential changes to Nos. 480 and 481 of 
Article 8 of the Radio Regulations in this frequency band in Region 2;

1.2 the consideration of the question of incorporation in the Radio 
Regulations, in the appropriate form, of the Allotment Plan and the associated 
provisions to be prepared for the broadcasting service in the band 1 605 -
1 705 kHz in Region 2.
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FIRST SESSION GENEVA. APRIL/MAY 1986  original: French

PLENARY MEETING

REPORT OF THE BUDGET CONTROL COMMITTEE 
TO THE PLENARY MEETING

The Budget Control Committee held three meetings during the Conference 
and examined the questions arising from its terms of reference.

Under Nos. 475 to 479 of the International Telecommunication Convention 
(Nairobi, 1982), the Committee's terms of reference are:

a) to determine the organization and the facilities available to 
delegates;

b) to examine and approve the accounts for expenditure incurred 
throughout the duration of the Conference;

1. Determination of the organization and facilities available to 
delegates

As there were no comments by delegations on the subject, Committee 3 
concluded that the organization and the facilities available to delegates were 
satisfactory.

2. Budget of the Conference

The Committee noted the budget of the Conference as approved by the 
40th session of the Administrative Council (1985) and as adjusted under 
Administrative Council Resolution No. 647 to allow for changes in the common 
system of salaries and allowances of the United Nations and the specialized 
agencies. This budget is contained in Annex 1 to this report.

3. Situation of conference expenditure

Under No. 478 of the Convention, the Budget Control Committee has to
submit a report to the Plenary Meeting showing, as accurately as possible, the
estimated total expenditure of the Conference.

Accordingly, Annex 2 contains a statement showing the budget of the 
Conference, together with a breakdown of credits among the budget subheads and 
items, as well as the actual expenditure incurred as at 28 April 1986. There is 
also an indication of the expenditure committed up to that date and an estimate 
of expenditure up to the date of closure of the Conference.

The statement shows that the total amount is estimated at 
1,051,000 Swiss francs, i.e., 80,000 Swiss francs less than the credit allocated 
by the Administrative Council and adjusted in accordance with its 
Resolution No. 647.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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4. Recognized private operating agencies and international organizations
not exempted

Under Article 16 of the Financial Regulations of the Union, the report 
of the Budget Control Committee to the Plenary Meeting must include a list of 
the recognized private operating agencies and international organizations which 
are required to contribute to the expenses of the Conference. To this shall be 
added a list of the international organizations which have been exempted from 
payment under No. 617 of the Convention.

This list is contained in Annex 4 hereto.

5. Sharing of conference expenditure

This Conference being a regional conference within the meaning of 
No. 50, Article 7 of the Nairobi Convention (1982), the expenditure arising from 
it must be borne by all the Members of Region 2 and the Members of other Regions 
taking part in the Conference according to the class of contribution they have 
chosen. Annex 3 hereto lists the members required to bear the costs of the 
Conference.

According to the statement of account in Annex 2 hereto, total 
expenditure is estimated at 1,051,000 Swiss francs. On the basis of the number 
of contributory units of the Members required to bear the cost of the
Conference (Annex 3), the amount of the contributory units may be estimated at
7,400 Swiss francs.

Under Article 28 of the Financial Regulations of the Union, interest is 
payable on regional conference accounts after a period of 60 days from the date 
of their dispatch. Since invoices can probably be sent to participants on 
30 June 1986, they should be settled not later than 31 August 1986. From 
1 September 1986 they will be subject to interest at 3% for the first 180 days 
and at 6% thereafter.

6. Additional expenditure to be envisaged for implementation of the
decisions of the Conference

The Plenipotentiary Conference, (Nairobi, 1982) decided, inter alia, 
that the Budget Control Committees of the various conferences should submit a 
report estimating the costs that may be entailed by the execution of the 
decisions adopted by such conferences.

Pursuant to this decision, the Budget Control Committee considered the 
notes by the Director of the CCIR and the Chairman of the IFRB concerning 
intersessional work.

a) CCIR intersessional activities (Document 85)

The Budget Control Committee noted that the specific studies to be 
undertaken by the CCIR would be carried out as a part of normal CCIR activities. 
Nevertheless, the cost of publishing the CCIR's report to the second session, 
estimated at 10,000 Swiss francs, would be chargeable to the budget for the 
second session.



- 3 -
BC-R2(1)/114-E

The Budget Control Committee also took note of the tasks to be carried 
out by the IFRB prior to the second session of the Conference (Document DT/34). 
It was informed that the IFRB had not been able to draw up a precise estimate of 
the related costs but that the required information would be transmitted to the 
forthcoming session of the Administrative Council. The initial conclusion 
reached by the IFRB was that the funds still available under the credits 
approved for preparatory work for the first session, i.e. 173,000 Swiss francs, 
would be sufficient to carry out the intersessional work. Any requirements in 
excess of that amount would be the subject of a request to the forthcoming 
session of the Council.

The Budget Control Committee therefore proposes that the 
Administrative Council authorize the transfer of this sum to the account for 
payments using credits granted for previous years, where it should remain 
available for use in 1986, 1987 and 1988.

In accordance with No. 479 of the Convention, this report will be 
transmitted to the Secretary-General, together with any comments by the 
Plenary Meeting, for referral to the Administrative Council at its next annual 
session.

The Plenary Meeting is requested to approve this report.

b) IFRB Intersessional work (Document 108)

E.D. DuCHARME 
Chairman of the Budget 

Control Committee

Annexes: 4
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ANNEX 1

Budget of the BC-R2 Conference

Items

1986 budget 1986 budget
(adjusted) 

- Swiss francs -

I - Preparatory work

20.611 IFRB preparatory work 200,000 200,000

II - Staff expenses

20.621

20.622

20.623
20.624

Salaries and related expenses of the 
Conference Secretariat staff 
Salaries and related expenses of the 
translation, typing and reproduction 
services staff 
Travel (recruitment)
Insurance

365.000

336.000
14.000
46.000

370,800

338,200
14.000
46.000

761,000 769,000

III - Travel expenses

20.631
20.632
20.633

Subsistence costs at Conference venue 
Travel to Conference venue and back 
Transport of material to Conference 
venue and back

- -

- -

IV - Premises and equipment

20.641
20.642
20.643
20.644
20.645
20.646

Premises, furniture, machines 
Document production 
Office supplies and overheads 
Postage, telephone calls, telegrams 
Technical installations 
Sundry and unforeseen

35.000
20.000 
20,000
15.000 
5,000
10.000

35.000
20.000 
20,000
15.000 
5,000
10.000

105,000 105,000

V - Other expenses

20.651 Interest credited to the ordinary 
budget 37,000 37,000

VI - Final Acts

20.661 Report to the Second Session 20,000 20,000

Total, Section 20.6 1,123,000 1,131,000
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Items a

Budget 
pproved 
by AC

Budget Expenditure at 28. 4.1986
adjusted 
at 1.04 

1) actual
estimated

or
committed

total

- Swiss francs (thousands) -

Subhead I - Preparatory work 
20.611 IFRB preparatory work 200 200 27 173 200

Subhead II - Staff expenditure
20.621 Sec. staff salaries 365 371 0 365 365
20.622 Com. serv. staff salaries 336 338 57 265 322
20.623 Travel (recruitment) 14 14 5 6 11
20.624 Insurance 46 46 0 32 32

. 761 769 62 668 730
Subhead IV - Premises and equipment 
20.641 Premises, furniture, 35 35 0 42 42

machines
20.642 Document production 20 20 0 12 12
20.643 Office supplies and 

overheads 20 20 4 12 16
20.644 PTT 15 15 0 15 15
20.645 Technical installations 5 5 0 3 3
20.646 Sundry and unforeseen 10 10 1 7 8

105 105 5 91 96

Subhead V - Other expenses
20.651 Interest 37 37 0 15 15

Subhead VI - Final Acts
20.661 Report to the 2nd Session 20 20 0 10 10

Total, Section 20.6 1123 1131 94 957 1051

Unused credits
J 80

1) Budget, including additional credits to take account of changes in the 
United Nations common system.



- 6 -
BC-R2(1)/114-E

ANNEX 3

Contributions by Members of the Union 
towards defraying the expenses of the regional Conference

Members of Region 2:

Contributory
units

1. Argentina (Republic of) ..........................  3
2. Bahamas (Commonwealth of the) ....    1/2
3. Barbados .........................................  1/4
4. Belize ...........................................  1/8
5. Bolivia (Republic of) ............................  .......1/4
6. Brazil (Federal Republic of) .....................  3
7. Canada ...........................................  18
8. Chile ........................................ . 1
9. Colombia (Republic of) .......................... . 1
10. Costa Rica    . ._______ 1/4
11. Cuba .................................    . 1/2
12. Denmark ............................. ............  5
13. Dominican Republic ...............................  1/2
14. El Salvador (Republic of) ........................  1/4
15. Ecuador .......................................... .... ..... 1/2
16. United States of America ........................     30
17. France ...........................................  30
18. Grenada ..........................................  1/8
19. Guatemala (Republic of) ..........................  1/4
20. Guyana ................      .__________ 1/4
21. Haiti (Republic of) ..............................  1/8
22. Honduras (Republic of) ...........................  1/4
23. Jamaica ..........................................   . 1/4
24. Mexico ...........................................  1
25. Nicaragua ........................................ .......... 1/2
26. Panama (Republic of) .............................  1/2
27. Paraguay (Republic of)............................  1/2
28. Netherlands (Kingdom of the) ......................  10
29. Peru ............................................   1/4
30. United Kingdom of Great Britain and
 Northern Ireland .................................. 30
31. Saint Vincent and the Grenadines .................. 1/8
32. Suriname (Republic of) ...........................  1/4
33. Trinidad and Tobago ..............................  1
34. Uruguay (Eastern Republic of) ....................  1/2
35. Venezuela (Republic of) ..............   2

142
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ANNEX A

Recognized private operating agencies and 
international Organizations taking part in the Conference

Number of contributory 
units

1. Recognized private operating agencies 

None

2. International organizations

2.1 United Nations

2. 2 Specialized agencies

International Civil Aviation 
Organization (ICAO)

2.3 Other organizations

International Amateur Radio 
Union (IARU)

*  Exempted from all contributions under Administrative Council 
Resolution No. 925.

4

%
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B.ll PLENARY MEETING

11th SERIES OF TEXTS SUBMITTED BY THE 
EDITORIAL COMMITTEE TO THE PLENARY MEETING

The following texts are submitted to the Plenary Meeting for first
reading:

Source Document Title

IFRB - Chapter 6 - section 6.3.2

P. PERRICHON 
Chairman of Committee 6

Annex: 1 page

For reasons of economy, this document is printed in a lim ited number of copies. Participants are therefore kindly asked to bring
their copies to the meeting since no others can be made available.
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for sea paths and mixed paths in noise zones 1 and 2, the IFRB 
will carry out planning exercises in the following manner:*,**

a) starting with a separation distance of 600 km, try to find
at least one channel per allotment area;

b) if this is not possible, repeat the above using a
separation distance of 550 km, and if necessary repeat 
again using a distance of 500 km;

c) if it is still not possible to provide at least one channel
per allotment area, the IFRB will use, as the standardized 
distances, the distances calculated in accordance with 
section 2.1 in order to meet the Enom of 1.25 mV/m;

as a separate planning exercise for both sea paths and mixed 
paths, the IFRB will use a standardized distance in noise 
zones 1 and 2 of 450 km.*,**

The exact distance will be decided by the second session based on the results 
of the intersessional planning exercises carried out by the IFRB.

[Same text as page R.4/11.]
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FIRST SESSION GENEVA, APRIL/MAY 1986

PLENARY MEETING

2.

3.

4.

5.

6.
7.

8.

MINUTES 

OF THE 

SIXTH PLENARY MEETING

Wednesday, 30 April 1986, at 1015 hrs

Chairman: Mr. F. Savio C. PINHEIRO (Brazil)

Approval of the minutes of the fourth
Plenary Meeting 80

Report by the Chairman of Committee 2 (Credentials)

Ninth series of texts submitted by the Editorial
Committee for first and second reading (Series B.9) 109

Tenth series of texts submitted by the Editorial
Committee for first and second reading (Series B.10) 112

Fourth series of texts submitted by the Editorial
Committee for second reading (Series R.4) 113

Approval of outstanding text 

Statement by the delegate of Brazil 

Dates for the Second Session

For reasons o f economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to  bring
their copies to the meeting since no others can be made available.

Subjects discussed: Documents
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1. Approval of the minutes of the fourth Plenary Meeting (Document 80)

The minutes of the fourth Plenary Meeting were approved.

2. Report by the Chairman of Committee 2 (Credentials)

2.1 The Chairman of Committee 2 said that the credentials submitted by Peru had
been examined and found to be in order and should therefore be listed under paragraph 2 
of the annex to Document 99 among the provisional credentials submitted by countries 
having the right to vote.

The Plenary Meeting took note of the report by the Chairman of Committee 2.

3. Ninth series of texts submitted by the Editorial Committee for first 
and second reading (Series B.9) (Document 109)

Section 6.4: Protection considerations

It was agreed to make the following amendments:

6.4.1: decision to be taken later;

6.4.2: final paragraph, delete the first sentence and asterisk and the 
square brackets around the second sentence;

6.4.4: third paragraph, delete "within the area";

fifth paragraph, delete the first sentence and asterisk and the 
square brackets around the second sentence;

final paragraph, replace "frontier" by "border" throughout.

The ninth series of texts (B.9) submitted by the Editorial Committee was 
approved, as amended, on first reading.

3.1 The Chairman invited the Plenary Meeting to proceed to a second reading of
the ninth series of texts (B.9).

The ninth series of texts (B.9) submitted by the Editorial Committee was 
approved on second reading.

4. Tenth series of texts submitted by the Editorial Committee for first and 
second reading (Series B.10) (Document 112)

Chapter 8: Preparatory work for the Second Session of the Conference

It was agreed to make the following amendments:

8.1.1 b): delete the square brackets.

8.1.1 c): delete the words "for two standardized distances" and "for the
Caribbean area".
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8.1.1 e): insert "both" before "being a normal input" and delete the
square brackets; replace "contribucion" by "introduccion" in the 
Spanish text.

* 8.2: add after "Recommendation C0M4/B": "These studies will be carried out
as part of the normal CCIR Study Group activities".

,« The tenth series of texts (B.10) submitted by the Editorial Committee was
approved, as amended, on first reading.

4.1 The Chairman invited the meeting to consider the tenth series of texts (B.10)
submitted by the Editorial Committee for second reading.

The tenth series of texts (B.10) submitted by the Editorial Committee was
approved on second reading.

5. Fourth series of texts submitted by the Editorial Committee for second
reading (Series R.4) (Document 113)

It was agreed to make the following amendments:

Introduction:

fourth paragraph, replace "2 May" by "1 May" and delete the 
square brackets;

fifth paragraph in the last line replace "la adopcion de" by 
"y adopto" in the Spanish text and "all" by "the" in the English 
text; delete "todas" in the Spanish and "toutes" in the French texts;

final paragraph: delete the square brackets.

Chapter 6: Planning

Subject to a decision to be taken later in the meeting on sub-sections 6.3.2 
and 6.3.4.1 b), the following amendments were agreed:

delete all the square brackets in 6.1 and replace "frontier" by "border" 
throughout 6.3.4.

Recommendation PLEN/A

It was agreed to replace "at least [6] months" by "some 5 months" in 
recommends to the Administrative Council 3.

Resolution C0M5/1 and Recommendations PLEN/B, C0M4/A, C0M5/A and C0M5/Bi

Approved, subject to editorial changes in the Spanish texts.

The fourth series of texts submitted by the Editorial Committee for second 
t reading (Series R.4) was approved, as amended, and subject to the above comments.

I
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6. Approval of outstanding texts on second reading

Section 6 . 3 . 2

6.1 The Chairman of the ad hoc Group set up by fifth Plenary to consider the
method proposed by Canada for defining the standardized distances for mixed paths said 
that his Group had concluded that the method offered both advantages and disadvantages 
and it had reluctantly agreed on the text now appearing in the fourth indent of 
section 6.3.2 in Document 113. However, since then, further consultations had been 
held with various delegations in an attempt to improve the provision.

6.2 The representative of the IFRB (Mr. Brooks) read out a proposed text of the
third and fourth indents of section 6.3.2 prepared on the basis of the aforesaid 
consultations. The Chairman said that the text could be submitted as a blue document 
that afternoon.

The meeting was suspended at 1210 hours and resumed at 1610 hours.

Eleventh series of texts submitted by the Editorial Committee to the 
Plenary Meeting for first and second reading (Series B.ll) (Document 115)

6.3 The Chairman invited the meeting to consider the text read out by the
representative of the IFRB before the suspension.

6.4 The delegate of Chile pointed out that the Plenary had already approved on
first reading the first three indents of section 6.3.2 as they appeared in Document 107 
on the basis of the text put forward by Committee 5 ad hoc 1, and that the question
of standardized distances for mixed paths, the only point on which a consensus 
had not been reached, had now been settled by the text appearing in Document 113.
He therefore proposed that Document 115 should not be considered at that late stage.
The delegate of Paraguay said that, although Paraguay, as a land-locked country, 
was not concerned by the problem of mixed path distances, he supported that proposal 
in the interests of reaching an early solution. The delegate of Cuba said he fully 
shared the concern expressed by the delegate of Chile and further proposed that the 
meeting should approve the text prepared by Committee 5 ad hoc 1 as it appeared in 
Document 107. It was quite unacceptable to make radical changes to the text at that 
late stage, particularly on the basis of a document submitted by the IFRB. The 
representative of the IFRB (Mr. Brooks) said he wished to make it quite clear that 
the text appearing in Document 115 was the result of consultations with a number 
of delegations.

6.5 The Chairman pointed out that when the text in question had been read out
before the suspension of the meeting no delegation had objected to its submission as 
a blue document. Moreover, the decisions on sea path distances had not been radically 
changed, but had merely been reworded to take account of the new proposal on mixed 
path distances, on which no final consensus had been reached at any stage of the 
proceedings. The delegate of Canada endorsed that clarification, adding that the text 
in Document 115 would have the effect of expanding the planning exercises to cover 
mixed path distances.
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6.6 The delegate of the United States of America drew attention to the substantial 
increase in interference that would result from the use of the 10% ground portion 
criterion proposed in Document 107 and observed that the approach used in Document 113 
was an improvement in that each administration would now be allotted at least one 
channel. Nevertheless, the IFRB did not consider the procedure involved to be 
satisfactory. The delegate of France agreed, adding that the text in Document 115 
represented a further improvement in that respect. The delegates of Guyana, Honduras, 
Mexico and Trinidad and Tobago said they were in favour of that text. The delegate
of the United Kingdom also supported that text and proposed that the footnote to the text 
appearing in Document 113 should be added, to make it clear that a planning exercise 
would be carried out for the Caribbean area.

6.7 The Chairman proposed, in the light of the discussion, that the text in 
Document 115 should be taken as a basis for the relevant parts of section 6.3.2, 
in which any amendments proposed could be inserted.

It was so agreed.

6.8 The delegate of Brazil, observing that part of the difficulty experienced by 
certain delegations might lie in the absence of a provision taking account of the 
effect on mixed path distances decided upon, proposed the addition of the following 
paragraph:

"In the case of both planning exercises, if the total path includes 
more than 120 km or 330 km of land in noise zones 2 and 1, respectively, 
the standardized distances will be limited to 120 km and 330 km in 
noise zones 2 and 1, respectively."

6.9 The delegate of Colombia supported that proposal.

6.10 The representatives of the IFRB (Mr. Berrada and Mr. Brooks), noting that 
the text as it stood could lead to some ambiguity in interpretation with regard to 
the overall standard distance for a mixed path, proposed the following amended wording 
for the Brazilian text:

"In the case of mixed paths, for both planning exercises, the standardized 
distances will be limited to the sea portion of the path plus the total portion 
of 120 km or 330 km of land path in noise zones 2 and 1 respectively".

6.11 Following a request for further clarification from the delegate of Cuba, 
it became clear from a discussion in which the delegates of France and Brazil, 
the representative of the IFRB (Mr. Brooks) and the Chairman took part, that the 
overall standardized distance for a mixed path would be variable, depending on the 
proportion of land and sea in the path, up to a maximum of 600 km (the standardized 
sea path distance), the actual distance being determined by the cut-off point when 
the land portion or portions of the mixed path had reached a cumulative maximum of 
120 km or 330 km in noise zones 2 and 1 respectively.

On that understanding, the Brazilian proposal as amended by the IFRB was 
approved for insertion as the third indent of section 6.3.2.

6.12 The delegate of the United Kingdom said that, since the text just approved
provided for a planning exercise covering the whole Region, he withdrew his proposal 
for a footnote specifically mentioning the Caribbean area.



- 6 -
BC-R2(1)/116-E

The eleventh series of texts (B.ll) submitted by the Editorial Committee 
was approved, as amended, on first and second reading.

Section 6.3.4.1 b) (Document 113)

6.13 In the light of the text that had been adopted for section 6.3.2, the 
delegate of Canada withdrew his proposed amendment to the text of section 6.3.4.1 b). 
The text was approved on first and second reading.

Section 6.4.1 (Document 109)

6.14 Similarly, the delegate of the United Kingdom, in the light of the text 
adopted for section 6.3.2, withdrew his objection to the removal of the square 
brackets; however, he reserved the right to return to the substance of the text 
concerned depending on the distances which were selected by the Second Session of 
the Conference. The square brackets are deleted and text approved on first and 
second reading.

Section 8.1.1 (Document 112)

6.15 The representative of the IFRB (Mr. Brooks) said that as a result of the 
decisions regarding planning exercises the square brackets on the second last line 
of section 8.1.1 a), together with the text therein, could be removed and replaced 
by "January 1987".

6.16 In reply to the delegate of the United States, who proposed that section 6.3.2 
should be included in the planning steps listed in 8.1.1 subparagraph a), the 
delegate of Canada observed that the action of including section 6.3.2 among
the reference steps was already covered in subparagraph c).

6.17 The delegate of the United States said he would not press his proposal on
the understanding that the final date for completion of the planning exercise 
described in section 6.3.2 would also be January 1987.

6.18 The Chairman declared that on second reading all the texts had thus been
approved and he thanked the Chairmen, Vice-Chairmen and members of all the Committees
for their invaluable contributions to the excellent results achieved.

6.19 The Secretary-General proposed that, as was customary once the present
session of the Conference had completed its work, the Plenary should entrust the 
Secretary-General with the task of carrying out the final numbering of the chapters, 
articles and paragraphs of the report to the Second Session, and correcting any 
errors of an editorial nature therein.

It was so agreed.
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7. Statement by the delegate of Brazil

7.1 The delegate of Brazil made the following statement:

"The Brazilian Administration, considering a) the agreed use of the 
band 1 605 - 1 705 kHz for non-broadcasting stations as established in paragraph 6.3,5 
in Chapter 6 of the report to the Second Session (BC-R2(2)); and b) the contents of 
No. 342 of the Radio Regulations, declares that it intends to continue using the 
the aeronautical radionavigation service in the band 1 625 - 1 705 kHz, in some 
regions of the country, in the channels to be allotted to Brazil in the planning, whilst 
however, taking the necessary precautions not to affect adversely other administrations 
which may in the future use stations operating in conformity with the Convention or 
according to the Plan to be established at the Second Session of this Conference".

The Plenary took note of that statement.

8. Dates for the Second Session of the Conference

8.1 The Secretary-General said that if the Administrative Council should decide
that WARC-0RB-2 could complete its work in five weeks and three days, with a 
reserve of one day, he would suggest that it be rescheduled to begin on 29 August 1988 
in order to assure best use of the Union's resources and prevent undue strain on 
Headquarters staff. Similarly, and subject to an Administrative Council decision on 
postponement of the Region 3 Conference, he would suggest that the Second Session
of the Region 2 Conference should take place from 29 February to 1 April 1988 if
held in Geneva. The problem of over-extension of ITU services was a serious one
and he would be urging the Administrative Council to seek ways and means of avoiding
the situation which had arisen in 1985, when some resources had been under-utilized
in the early part of the year and overburdened towards the end of the year.

The Plenary took note of those comments.

The meeting rose at 1810 hours.

The Secretary-General: The Chairman:
R.E. BUTLER F. Savio C. PINHEIRO
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PLENARY MEETING

STATEMENTS RELATING TO THE REPORT

The Delegations mentioned below submitted the following statements on 
their position with regard to the Report of the First Session of the 
Conference.

1

Original: Spanish
Republic of Honduras:

The Delegation of the Republic of Honduras to the Regional 
Administrative Radio Conference to Establish a Plan for the Broadcasting Service 
in the Band 1 605 - 1 705 kHz in Region 2 (First Session, Geneva, Switzerland, 
from 14 April to 2 May 1986) declares that it does not agree with the value of 
330 km adopted for the co-channel standardized distance for land paths in noise 
zone 1, since this value does not meet the requirements resulting from the 
physical limitations prevailing in the Central American region.

It also reserves for its Government the right to take such action as it 
may consider necessary to safeguard its national broadcasting service should 
other countries fail to comply with the provisions agreed during this First 
Session.

2

Original: Spanish

For the Republic of Costa Rica:

The Delegation of the Republic of Costa Rica to the First Session of 
the Regional Administrative Radio Conference to Establish a Plan for the 

> Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 (BC-R2(1)), held
in Geneva (Switzerland) from 14 April to 1 May 1986, reserves for its country 
the right to accept or not to accept any of the decisions of the First Session 

t which might affect its sovereign rights relating to the use of the band in
question.

For reasons of economy, this document is printed in a limited number of copies. Participants are therefore kindly asked to bring
their copies to th^ meeting since no others can be made available.
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3

Original: Spanish

For the Eastern Republic of Uruguay:

Taking into account:

a) the small number of countries (less than half the total number of
countries in Region 2) participating in the First Session of the 
Regional Administrative Radio Conference to Establish a Plan for 
the Broadcasting Service in the Band 1 605 - 1 705 kHz in 
Region 2 (BC-R2(1)) and the few delegations present when 
decisions were taken on the method to be used for planning that 
band;

b) the allotment planning method adopted by the First Session;

c) the fact that the allotment planning method gives small and
medium-size countries very little latitude to site their 
stations;

d) the coordination which the administrations of neighbouring
countries will have to carry out after the Second Session of the 
Conference in order to solve adjacent channel problems in 
frontier areas;

the Delegation of the Eastern Republic of Uruguay reserves for its Government 
the right to take any action that it may consider necessary to safeguard its 
interests, should the requirements of its broadcasting service in the 
band 1 605 - 1 705 kHz not be met under the planning method and associated 
provisions adopted by the Conference.

4

Original: Spanish

For the Argentine Republic:

The Delegation of the Argentine Republic reserves for its Government 
the right to take any action that it may consider necessary to ensure the proper 
operation of its stations in the fixed, mobile, aeronautical radionavigation and
radiolocation services operating in the band in question and recorded in the
International Frequency Register.

It also reserves for its Government the right to accept or not to 
accept any decisions taken by the Conference which might in any way limit the 
radio spectrum capacity technically available in its territory and jeopardize 
the planning and future installation of its broadcasting service stations in the
band 1 605 - 1 705 kHz.
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5

Original: Spanish

For Cuba:

The Delegation of the Republic of Cuba to the First Session of the 
ITU Regional Administrative Radio Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 declares, with 
regard to the report drawn up at the First Session:

1. That the aforesaid report contains no reference to the proposal 
made by the Cuban Delegation in the first Plenary Meeting of the Conference, to 
the effect that the new band 1 605 - 1 705 kHz should not be used for purposes 
of aggression against one country's sovereignty by another country, as is 
currently the case in the MF broadcasting band which is being used 
systematically by the United States Administration to operate anti-Cuban 
stations broadcasting in Spanish to Cuban territory with a view to promoting 
destabilization and increasing interference to established Cuban stations, thus 
infringing the International Telecommunication Convention and the
Radio Regulations.

If, having regard to the foregoing and to the aggressive 
broadcasting policy adopted by the present United States Administration, the new 
band is used to perpetrate further aggression against Cuba, the 
Cuban Administration reserves the right to take any action it may consider 
necessary to protect its interests in respect of its national broadcasting 
services, including a refusal to hold bilateral discussions with the United 
States on the band in question, as it was obliged to do with regard to the 
segment 535 - 1 605 kHz as a result of the daily broadcasts directed against
Cuban state sovereignty from anti-Cuban transmitters.

2. That the value of 0.5 mV/m adopted for nominal usable groundwave
field strength in noise zone 1 severely limits the possibilities of allotting
channels to countries in Central America, the Caribbean and the neighbouring or 
adjacent continental areas. This value, which was adopted at the Regional 
Conference for planning the band 535 - 1 605 kHz, has repeatedly been contested 
by the Cuban Administration on the grounds that it is neither practical nor 
appropriate for use in the above-mentioned regions.

3. That it is totally unacceptable for the services other than the
broadcasting service sharing the band 1 605 - 1 705 kHz in conformity with 
Article 8 of the Radio Regulations to be restricted or removed from the Table,
in view of the serious economic implications for both Cuba and the other
developing countries using those services. The Administration of Cuba holds the 
view that only a small number of administrations in the Region would wish to use 
the above-mentioned band exclusively for broadcasting services.
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4. That it would be inappropriate to incorporate the future 
allotment plan and associated provisions in the Radio Regulations on the 
strength of the First Session, in which only a minority of the countries 
belonging to the Region took part.

Furthermore, the Cuban Administration holds the view that an 
attempt is being made to find ways and means of compelling all the countries of 
the Region to observe the Regional Agreement, which is neither admissible or 
customary in ITU proceedings.

5. That it reserves the right to revert to all these matters during 
the Second Session of the Conference, with a view to finding just and equitable 
solutions for all the countries of Region 2.
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2. Declarations relating to the Report of the First Session 
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1. Report of the Budget Control Committee (Document 114)

1.1 The Chairman of the Budget Control Committee introduced Document 114. He drew
attention to the surplus of 80,000 Swiss francs over the budget mentioned in the 
third paragraph of section 3, and the estimated amount of 7,400 Swiss francs for the 
contributory unit, referred to in the second paragraph of section 5. The Budget 
Control Committee, at its previous meeting, had authorized him and the Committee 
Secretary to amend the text of the report if they saw fit; accordingly he proposed 
that* in the last sentence of the first paragraph of sub-section 6 b), the words 
’’resulting from a more precise evaluation of the required resources" should be 
inserted after the phrase "in excess of that amount". He felt that the additional 
expenditure referred to in section 6 was very reasonable and that the Administrative 
Council would welcome such a report.

The report was approved, as amended.

2. Declarations relating to the Report of the First Session of the Conference
(Document 117)

The meeting took note of the declarations contained in Document 117.

The meeting rose at 0925 hours.

The Secretary-General: The Chairman:
R.E. BUTLER F. Savio C. PINHEIRO
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PLENARY MEETING

ADDITIONAL DECLARATIONS CONCERNING THE REPORT

The Delegations indicated below have submitted the following additional 
declarations concerning those published in Document 117.

1

Original: English

For the United States of America:

The United States of America, noting its statement (No. Ill) in the 
final protocol to the International Telecommunication Convention, Nairobi, 1982, 
makes the following declaration concerning the first statement of Declaration 
Number 5 entered by the Republic of Cuba:

Cuba has improperly introduced the term "Aggression" in a technical 
forum of the International Telecommunication Union. Cuba is, in fact,
complaining of programming on an MF broadcasting station in the United States
which has been properly notified to, and registered by, the International 
Frequency Registration Board. The issue of programme content is not appropriate 
for consideration in either session of this Conference or in any forum of the 
ITU.

Concerning incompatibilities, the United States has been willing to 
discuss radio interference, but Cuba has not. In August, 1983, representatives 
of the United States and Cuba met in San Jose, Costa Rica, for talks concerning 
the band 535 - 1 605 kHz. The United States requested further talks to be held 
in Mexico City in October, 1983, with the objective of eliminating or
substantially reducing the level of interference to broadcasting. However, at
the last moment, the Cuban Government informed the United States that it did not 
intend to continue the talks. Cuba now acknowledges that it "refused to hold" 
those discussions and threatens not to cooperate with the United States with 
respect to the new band. The United States will continue to support the 
development of radio broadcasting and will seek to eliminate interference to 
broadcasting in any band.

Therefore, given the history of failed attempts to resolve interference 
problems with Cuba, as well as this new indication of Cuba’s continued refusal 
to attempt to resolve these matters, the United States reserves its rights with 
respect to existing interference and any future interference by Cuba with United 
States broadcasting.
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2

Original: Spanish

For Cuba:

The Delegation of the Republic of Cuba to the First Session of the 
Regional Administrative Radio Conference to Establish a Plan for the 
Broadcasting Service in the Band 1 605 - 1 705 kHz in Region 2 has duly noted 
the declarations concerning the Report contained in Document 117 of the 
Conference and further states:

That notwithstanding the various comments made by administrations on 
the Report, it considers that the Report generally fulfils the objectives 
established in the agenda of the First Session contained in Administrative 
Council Resolution No. 913.

The Cuban Administration will attend the Second Session of the 
Conference with a view to preparing, with all the countries of Region 2 and in 
climate of mutual respect and understanding, a Regional Agreement which meets 
the interests of the whole of Region 2.
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1. Additional declarations concerning the Report (Document 119)

The Plenary Meeting took note of the additional declarations concerning the 
Report (Document 119).

2. Adoption of the Report of the First Session 

The Report of the First Session was adopted.

3. Closure of the First Session of the Conference

3.1 The Secretary-General delivered the address reproduced in Annex 1.

3.2 The Chairman delivered the address reproduced in Annex 2.

3.3 The delegate of the United States paid tribute to the outstanding qualities 
of leadership evinced by the Chairman which had enabled the First Session of the 
Conference to proceed apace with its work. Indeed, the great technical and 
communications expertise already demonstrated by Mr. Pinheiro during visits to various 
Central and Latin American countries earlier in 1986 were undoubtedly the harbinger
of a brilliant career and he wished him well for the future.

3.4 The Chairman declared closed the First Session of the Conference.

The meeting rose at 1455 hours.

The Secretary-General: The Chairman:
R.E. BUTLER F. Savio C. PINHEIRO

Annexes: 2
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ANNEX 1

Closing address by the Secretary-General

Mr. Chairman,
Ladies and Gentlemen,

The Report of the First to the Second Session of the Conference which 
you have just adopted translates into tangible form the work you have carried 
out for the last three weeks. The Union’s experience has shown that even if 
there are a relatively small number of administrations participating in a 
Regional Conference of this character, it does not necessarily mean that the 
solutions for the problems involved are easy ones. We have been faced with 
reality again. We all know that broadcasting by the nature of its special 
characteristics as a service, is always a sensitive subject and within the 
international context presents many complexities not encountered with other 
services.

On this occasion you have pioneered a new approach to the planning of 
medium frequency broadcasting based on the allotment plan with associated 
procedures. It offers guarantees as well as simplification in the international 
planning and coordination procedures when the time arrives for the translation 
of an allotment into an operational assignment. Hence the importance of the 
intersessional work programme including the field exercises which you have 
initiated.

The conference has produced a technical basis for future preparations. 
Provision has also has been made for the adoption of appropriate requirements in 
the continued operation of designated non-broadcasting services sharing the same 
band in the Region.

The results which have been achieved are due not only to the leadership 
of the Conference, its Chairman, Vice-Chairmen and Chairmen of the Committees 
and Working Groups but also to the mutual understanding and cooperation between 
all participants.

Mr. Chairman, I wish to thank you most sincerely for your particular 
efforts, friendliness and skill performed in and outside the meetings. In doing 
so you were as discreet as usual, always acting as an unfailing model of 
conciliation and patience. At the outset the conference realized that it had 
appointed a very good Chairman. Now we all know that we had an excellent one.

tLadies and Gentlemen,
On behalf of my senior colleagues, myself and indeed all of the ITU 

personnel, I wish you well in the intersessional processes and preparations 
which will go on at the national as well as in the international cooperation 
context in the next two years. You can be assured that the permanent organs of 
the Union are always at your disposal and to help in any way that you may feel 
useful.

Thank you.
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ANNEX 2

Closing address by the Chairman of the Conference

Ladies and Gentlemen,

Any conference dealing with the broadcasting service presents 
difficulties by its very nature. We are all aware of its importance as a direct 
service to the people.

Our region, with its many islands and large number of countries of 
varying sizes, presents a particular challenge. Nevertheless, this First Session 
of the Conference is completing its work a day earlier than planned. It is 
important to note that we have not held any Plenary Meetings at night. The 
technical parameters, the planning method and the guidelines for the agreement 
contained in our report are simple, clear and precise, which will undoubtedly be 
a great help to the Second Session in 1988.

By finishing the Conference a day earlier than scheduled, we are making 
a saving In the ITU budget - a modest one, perhaps, but a saving none the less. 
Because the planning method we have adopted is a simple one, the cost of the 
intersessional work will be significantly reduced.
Ladies and Gentlemen,

I think we have achieved a great success in our common task and the 
reason is simple. The success of this First Session o*f the Conference is due to 
the spirit of cooperation you have all shown over nearly three weeks of 
laborious work.

I should not like to conclude the proceedings without expressing 
special gratitude to the Committee Chairmen - Mr. Montanaro (Paraguay) of 
Committee 2, Mr. DuCharme (Canada) of Committee 3 and the Working Group of the 
Plenary, Mr. Pizarro (Chile) of Committee 4, Mr. Fernlmdez (Mexico) of 
Committee 5 and Mr. Perrichon (France) of Committee 6.

I should also like to thank the Vice-Chairmen of the Conference and the 
Committees, Mr. Butler, the Secretary-General, Mr. Jipguep, the Deputy 
Secretary-General, the members of the Board, Mr. Harbi, the Technical Secretary, 
Mr. Schuster, the Secretary of the Plenary, Mr. Macheret, the Executive 
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IV. ORGANISATIONS INTERNATIONALES —  
INTERNATIONAL ORGANIZATIONS —  
ORGANIZACIONES INTERNACIONALES

IV. 1 NATIONS UNIES —  UNITED NATIONS IV. 4 AUTRES ORGANISATIONS —  OTHER
—  NACIONES UNIDAS ORGANIZATIONS —  OTRAS

ORGANIZACIONES

Union Internationale des radio-amateurs - 
International Amateur Radio Union - 

IV. 2 INSTITUTIONS SPECIALISEES —  Unidn Intemacional de Aficionados
SPECIALIZED AGENCIES —  de Radio (IARD)
INSTITUCIONES ESPECIALIZADAS

Organization de 1* aviation civile 
intemationale —  International 
Civil Aviation Organization —  
Organizacidn de Aviacidn Civil Intemacional (QAd-ICAO)

M. RODRIGO FERNANDEZ V.
Technical Officer, Ccrmunications
South American Office
Lima

M. BALDWIN Richard L. 
President
M. ALLAWAY John 
Secretary 
IARD Region 1
Birmingham, United Kingdom
M. DUNKERLEY Steven 
Member IARU Region 2 
Executive Conmittee 
Hamilton, Bermuda

IV. 3 ORGANISATIONS REGIONALES (ART. 32 
DE LA CONVENTION) —  REGIONAL 
ORGANIZATIONS (ART. 32 OF THE 
CONVENTION) —  ORGANIZACIONES 
REGIONALES (ART. 32 DEL OONVENIO)

»



V. SIEGE DE L'UNION —  HEADQUARTERS OF THE UNION —  SEDE DE LA UNION
V.l Secretariat general

M. R.E. Butler, Secretaire general
Assistantes: Mme P. Taillefer 

Mile E. Miles
M. J. Jipguep, Vice-Secretaire general
Assistante: Mme Ch. Pierrard
Mile M.-A. Delgado, Departement des conferences et services coramms
M. M. Bardoux, Departement du personnel
M. R. Preiaz, Departement des finances
M. A. Bmbedoklis, Departement de la cooperation technique
M. J. Francis, Departement des relations exterieures
M. L. Goelzer, Departement de l'ordinateur

V.2 IFRB
M. V.V. Kozlov, President 
Assistante: Mme M. Zinovieff 
M. W.H. Bellchambers, Vice-President 
Assistante: Mile M. Iglesias 
M. A. Berrada, Membre 
Assistante: Mme D. Phene 
M. G.C. Brooks, Membre 
Assistante: Mme J. Fox 
M. Y. Kurihara, Membre 
Assistante: Mme J. Simic
M. K. Olms, Chef, Departement de r’enregistrement et des 

operations
M. M. Sant, Secretaire technique du Comite 
Assistante: Mme T. Balfroid
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M. R.C. Kirby, Directeur
Assistante; Mme G. Benoit
M. R.L. Nickelson, Conseiller superieur 
M. G. Rossi, Conseiller 
M. K.A. Hughes, Conseiller

V.4 OCITT
M. Th. Inner, Directeur 
Assistante: Mme C. Vigneulle

VI. SECRETARIAT DE LA CONFERENCE —  SECRETARIAT OF THE CONFERENCE 
—  SECRCTARlA DE IA OONFERENCIA

VI.1 Secretaire de la Conference ; M. R.E. Butler,
Secretaire general

Secretaire executif ; M. R. Macheret
Secretaire technique : M. M. Harbi
Secretaire administratif ; M. J. Escudero

V.3 OCIR

VI.2 seances pienieres et rommissions de la pleniere
seance pleniere

Commission 1 
Commission 2

Commission 3

Commission 4
Commission 5
Groupe de travail 
de la pleniere

Commission 6

M. D. Schuster 
Assistante: Mme C. Boccard
M. D. Schuster
M. R. Macheret 
Assistante: Mile H. Tulloch
M. R. Preiaz
Assistante: Mme P. Bertinotti 
M. J. Fonteyne 
M. M. Giroux

M. P.D. Cross 
M. P.A. Traub
Assistante: Mile J. Collet

»
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VI. 3

VI.4

VI.5

Division technique 
Secretaire technique M. M. Harbi, assiste de 

M. M. Ahmad
Groupe d'ingenieurs
M. H. Koker 
Mme V. Miltcheva 
M. J.M. Paquet
Assistantes administratives
Mile M. McMahon 
Mme M.C. Revenga

Affaires de caractere legal M. A. Noll
Assistante: Mile M.J. Urena

Division "Services de la Conference"

Secretaire administratif

Protocole
Relations avec la presse/ 
information publique

Division linguistique
- Traduction fran9aise
- Traduction anglaise
- Traduction espagnole

Service des interpretes
Service des
proce s-ver balistes

Inscription des deiegues
Salles
Controle des documents

Division de la production 
des documents :

- Composition des documents :
- Reprographie :

- Distribution des documents:

Secretaire du President de 
la Conference :
Huissiers :

M. J. Escudero
Assistante: Mile H. Tulloch
M. E. Augsburger

M. R. Fontaine 
Assistante: Mme B. Matiz
M. M. Brodsky
M. G. Araman 
M. A. Jennings 
M. A. Descalzi

Mme J. Sanchez

Mile J. Barley
Mme H. Di Rosa

Mile Ch. Clin
Mine L. Jeanmonod 
Assistante: Mme J. Marechal

M. P. Bronzini

Mme D. Duvernay
M. Ph. Constantin 
Assistant: M. J. Allinger
M. G. Delaye

Mile S. Kumenius 
M. G. Cudre-Mauroux
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