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THIRD REPORT OF WORKING GROUP 4B 

TO COMMITTEE 4 

Document 101-E 
19 January 1984 
Original : English 

COMMITTEE 4 

The texts reproduced in the Annex to this Report were considered in 
Working Group 4B and are submitted to Committee 4 for approval. 

Y. TADOKORO 
Chairman of Working Group 4B 
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/-2.1 7 The First Session of the Conference noted the following definitions contained 
-in the Radio Regulations, Geneva, 1982 : 

* 

~e~s relatinf to emission 

~ssioo (P~ 132) 

Class of ecissioo (RR 133) 

Sinsle-sidebaod emission (P~ 134) 

Full-car~ier single-sidebanc emission (RP. 135) 

Recuced-carrier siogle-sideband emission (P~ 1)6) 

Suppressed-ca~rier single-sidebanc ecission (RR 137) 

Out-of-band e~ssioo (RR 136) 

Te~s relating ~c ~reauencv 

Frequency tolerance ( RR 145 ) 

Te~s ~elat~ng to bandvidth 

Necessary bandvidtb (RR 146) 

Te~s relating to never 

Pover (RR 150) 

Peak envelope pover (RR 151) 

Mean pover ( RR 152) 

Carrier pover (RR 153} 

Gain of an an~enna (RR 154) 

Equivalent ~sotropically raciatec pover (e.i.r.?.) {RR 155) 

Effective raciated pover (e.r.p.) (RR 156~ 

Terms relatL~g to zones of recertion 

Geographic zones for broadcasting* {Appendix 1 of RR) 

Commonly known as CIRAF zones. 
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The following definitions were also adopted 

Terms relating to the emission 

Reduced carrier 

Carrier emitted at a power level reduced by at least 6 dB below the peak 
envelope power. 

Terms related to field-strength 

Minimum usable field-st~ength (Emin) 

Minimum value of the field-strength necessary to permit a desired reception 
quality, under specified receiving conditions, in the presence of natural 
and man-made noise, but in the absence of interference from other 
transmitters. 

Usable field-strength (Eu} 

Minimum value of the field-strength necessary to permit a desired reception 
quality, under specified receiving conditions, in the presence of noise and 
interference, either in an existing situation or as determined by aeree
ments or frequency plans. 

Reference usable field-strength (Eref) 

The agreed value of the usable field-strength that can serve as a reference 
or basis for frequency planning. 

Terms related to the ratio of wanted and unwanted signals 

Audio-frequency (AF} signal-to-interference ratio 

The ratio (e~ressed in dB) betveen the values of the voltage of the wanted 
signal and the voltage of the interference, measured under specified con
ditions*, at the ~udio-frequency output of the ~eceiver. 

Audio-freguencv (AF} protection ratio 

The agreed minimum value of the audio-frequency signal-to-interference ratio 
considered necessary to achieve ~ subjectively-defined reception quality. 

Radio-freauency (RF) Yanted-to-interfering signal ratio 

The ratio, expressed in dB, bet~een the values of the radio-frequency 
voltage of the wanted sigr.al and the interfering signal, measured at the 
input of the receiver under specified conditions*. 

~ ~e specified conditions i~clu~e ouch diverse par~eters as : SFacing~F of the 
~anted and interfering carrier, emission :~ar~cteristics (type 0f ~adulation, modu
lation depth, carrier~frequency toler~~ce, et~.), receive~ input level, as well as 
the ~eceiver ~haracteristi:s (selectivit:r and susceptibilit7 to cross-modulation, 
etc.). 
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2aiio-f~~~uency (R?) orotection ~atio 

The value of the radio-frequency wanted-to-interfering signal ratio that 
anables, under specified conditions*, the ftUdio-frequency protection ratio 
to be obtained at the output of a receiver. 

Relative radio-frequency orotection ratio 

This ratio is the difference, expressed in decibels, between the protection 
ratio ~hen the carriers of the wanted and unwanted transmitters have a fre
quency difference of Af (Hz or kHz) and the protection ratio vhen the 
carriers of these transmitters have the ~ frequency. 

Selectivity of a receiver 

A measure of its ability to discriminate between a wanted signal to which 
the receiver is tuned and unwanted signals. 

Sensitivitv of a receiver 

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

Noise-limited sensitivity of a receiver 

The noise-limited sensitivity expresses the ability of the receiver's 
radio-frequency part to receive weak signals. It is equal to the minimum 
level of the radio-frequency input signal, expressed in dB(~V/m) modulated· 
30% at the standard reference frequency, and which produces in the output 
power a chosen value of AF signal-to-noise ratio. 

Teros ~el~ted to coverage and service area 

Coverage area (of a broadcasting transmitter in a given broadcasting band) : 

The area within vhich the field-strength of a wanted transmission is eoual to 
or greater than the usable field-strength. In the case of fluctuati~g inter
ference or noise, the percentage of time during ~ich this condition is 
satisfied should be stated. 

Service area 

The area associated vith a station for a given service and a specified fre
quenc7 under specified technical conditions where radiocommunications may be 
established with existing or projected stations and ~ithin which the pro
tection afforded by a frequencr assignment or allotment plan or by any other 
agreement must be respected •. 

• T~e s~ecified conditions incl~~e such diverse par~eters as·: spacingAP of the 
~anted ~d intarfering carrier, emission :~ar~cteristics (type ~r ~adulation, modu
lation depth, carrier-frequency tvlerance, et~.), receive~ input level, ss well as 
the &ece i ver ~haracterist!cs ( selecti ~i t:-r 911C 3USCeptibili t;r to .:ross-modulat!on, 
etc.). 
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THIRD REPORT OF WORKING GROUP 4A 

TO COMMITTEE 4 

COMMITTEE 4 

3.3.5.2 Solar index values 

3.3.5.2.1 The Conference adopts the 12-month running mean sunspot number R12 as 
the index··to be used for planning. 

3.3.5.2.2 ~The reference values of R12 to be used for planning shall be the five 
values given in Table 3.3.5-II. This Table also states the range of applicability of 
each of the reference values. 

When a seasonal plan is to be selected from the set of plans prepared 
in accordance with the reference values of R12' the applicable plan shall be selec~ed 
based on the lowest value of R12 predicted for any of the months in that season._7~ 

~The seasonal plan shall be prepared in accordance with the values of 1: 
R12 predicted for the period. Ihe lowest value of R12 predicted for any of the months }.• 
in that season shall be used. J - =: 

i:-

. ~ 

Note 1 - The first alternative relates to a planning method which produces plans for 
a period of more than one year ahead; the second relates to a planning method which 
produces plans for periods within one year ahead. 

Note 2 - Predicted values of the l2-month running mean sunspot number R12 are 
.prepared for periods up to six and twelve months ahead of the current month. The 
predicted values are obtainable from the CCIR Secretariat. 

TABLE 3.3.5-II 

Selection of R12 index values for planning 

Index 
values 

5 
)0 
60 
90 

120 

Range of 
applicability 
predicted R12 

0-11. 
15-1...4 
45-74 
75-104 

105 and above 

of 

J 

L.W. BARCLAY 
Chairman of Working Group 4A 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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Third report of \IJorking Group itA (Document 102) 

l. .1 The _Chairman of Working Group 4A introduced Document 102, which was the 
result of the meetings held by Working Group 4-A during the week. The final numbering 
of paragraphs could be entrusted to the Editorial Committee. 

Two alternatives were proposed in paragraph 3.3.5.2.2, as Committee 4 did 
not know which planning method would be used. Table 3.3.5-II applied to the first 
alternative only. 

1.2 The delegate of France suggested that a sentence should be added at the end 
of the document to indicate that one of the two alternatives would be deleted, once 
Committee 5 had decided which method to apply. 

1.3 The Chairman of Working Group 4A proposed that the sentence be added to 
Note 1. 

It was so decided. 

1.4 In reply to a question by the delegate of the Federal Republic of Germany, 
the Chairman of Working Group 4A said that a square bracket should be inserted 
before Table 3.3.5-II. 

2. 

Document 102 was approved for transmission to Committee 6. 

Second, third and fourth reports of Working Group 4B (Documents 99, 101 and 
104) 

2.1 The Chairman of Working Group 4B said that his Group had held two meetings, 
on Wednesday and Thursday. No compromise solution had been found in respect of the 
values for either the AF signal-to-noise ratio or noise limited sensitivity of the 
receiver, as explained in Documents 99 and 104. The Committee was asked to take a 
decision on the subject. 

With regard to the definitions (Document 101), all questions had been settled, 
except those relating to a note concerning minimum usable field-strength and usable 
field-strength, which could be added later. 

2.2 The Chairman said that the Steering Committee had expressed the view that it 
would be preferable not to take a hasty decision on the two matters referred to in 
Documents 99 and 104. The decision could be deferred until the next meeting of 
Committee 4, on Tuesday morning, to allow delegations time to hold consultations. 
A consensus would be preferable to a vote. 

It was so agreed. 
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2.3 The Chairman of \4orkjllR....Group 4A salcl LhaL, in vlevJ oi' the 
contained in the Radio Regulations, it might be necessary at the end 
to delete some of the terms and add others .in DocUJ11ent 101. Perhaps 
inserted to that effect, to draw the Editorial Committee's attention 
particularly with respect to the definitions of e.i.r.p. and e.r.p. 

defiHitions alTeady 
of the Conference 
a Note 2 should be 
to the fact, 
Otherwise some 

confusicn could ~r~se rcg2rding which s~~uld serve 9~ n refere~~e for brc~~casting. 

It was so decided. 

Document 101 was approved. 

The meeting rose at 0920 hours. 

The Secretaries 

G. KOVACS 

G. ROSSI 

The Chairman : 

J. RUTKOWSKI 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

FOURTH REPORT OF WORKING GROUP 4B 

TO COMMITTEE 4-

Document 104-E 
19 January 1984 
Original : English 

COMMITTEE 4 

Working Group 4B considered the proposals concerning the AF signal-to-noise 
ratio values to be recommended for planning purposes. The Group would not take a 
unanimous decision on this subject. 

More than half of the delegations which expressed their oplnlon were in 
favour of 21 dB. Several others wanted to fix that value at 30 dB as reported by the 
CCIR, but they would accept a compromise solution of 26 dB. Some administrations 
maintained their position for 30 dB because a compromised solution was not accepted. 

The Working Group decided to ask Committee 4 to take the decision on the 
above subject. 

Y. TADOKORO I . 

' 

Chairman of Working Group 4B 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Note by the Secretary-General 

Document 105-E 
19 January 1984 
Original : English 

COMMITTEE 5 

At the request of the International Frequency Registration Board, 
I transmit the attached document for the consideration of the Conference. 

R.E. BUTLER 

Secretary-General 

For reasons of economy. this document 1s printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
s1nce no additional copies can be made available. 
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Comments by the IFRB on Intersessional Working Groups 

l. In reply to the questions raised in the first meeting of WG 5B on 

18 January 1984 and in the third meeting of Committee 5 on 19 January 1984, 

and the request to the Board to provide some additional information relating to 

the comments made by the Chairman of the IFRB, the Boar~ is pleased to provide 

the following information to the Conference. 

2. In considering such an Intersessional Working Group (IWG), the Board 

has assumed that the first session will adopt a clear, unambiguous planning method 

and all the required technical criteria so that the intersessional-work should 

normally be limited to the development, preparation and testing of computer 

programmes prior to the start of the second session and any related studies 

that the first session may require. 

3. Considerable computer development work may result from these tasks during 

the intersessional period, and as in previous similar cases the assistance from 

Administrations will greatly help in carrying out these tasks. The question is 

how this cooperative effort is to be best organized in order to permit the 

effective usage of the resources of the Board and the Administrations in order 

to successfully complete the tasks assigned by this first session, within the limited 

available time. 

4. The Bpard would like to confirm that the overall results of the two 

Panels of Experts (POEs) for Region 2 Conferences were successful in completing 

the tasks assigned to them and to reiterate its thanks to those Administrations 

who participated in the work of these two POEs and provided software. It was 

necessary, however, to draw the attention of this first session to a number of 

difficulties encountered, mainly with respect to the status of the POEs and the 

methods of work. The statement by the Chairman of the Board made at the first 

meeting of WG 5B was in no way intended to be negative; it was intended to 

request the first session to take appropriate measures in order to avoid 

similar difficulties. 
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5· Depending on the planning method to be adopted, there could be a 

considerable amount of complex computer programmes to be developed to implement 

it. In view of the limited time available between the two sessions to design, 

programme and test the software, as well as to undertake any other tasks that 

this session may assign to the Board it is very likely that even with a 

significant increase in resources, the Board may find it very difficult to 

develop or adapt all programmes, and therefore assistance from Administrations 

would be helpful and greatly appreciated. 

6. There are two possible approaches to the organization of the international 

activities: 

a) a working group composed cf Administrations; 

b) a group of experts. 

Each of these two approaches would result in a different structure and relationship 

between the Board and members of the group. 

6.1 If the Conference decides to create an Intersessional Working Group 

composed of Administrations, the Board will consider it as a continuation of 

the First Session of the Conference and will continue to give all assistance 

available to it. 

6.2 If the Conference decides to create a group of experts (see No. 2007 of 

the Convention), i.e. individuals acting on their own behalf and not as 

representatives of their respective Administrations, there is no provision in 

the Convention or in the Radio Regulations that describes the type of assistance 

that the Board may give to such a group. 

7· For the above reasons and considering the past FOEs, the Board is of 

the view that the assistance from Administrations is necessary and welcome. 

Should the Conference decide to establish a Panel of Experts (individuals) from 

Administrations, the main task of such a group would be to assist the Board 

in developing and adapting the software in accordance with the decisions of this 

session. The tasks of experts must be clearly defined by this session in order 

to ensure that they are not required to consider questions of substance during 

the intersessional period. The division of work between the experts and the 

Board, based on the decisions of this first session, could be as follows if 

the Conference decides to establish a group of experts; 



Board 

- 4 -
HFBC-84/105-E 

a) develop the overall computer programme system architecture indicating:~ 

the individual modules required (with the .assistance of the experts); 

b) develop the data base structure; 

c) develop the necessary programmes to integrate the.modules provided 

by administrations into a single working system within the overall 

system architecture; 

d) develop any required modules that are not available from administrations; 

e) process requirements in accordance with the decisions of this session; 

f) test the.inte_grated system with the assistance of the experts; 

g) prepare a report for the second session. 

Experts 

a) assist the Board in the design of the architecture of the system; 

b) provide any computer modules which can satisfy the specific requirements; 

c) convert the above modules to the ITU computer; 

d) provide expert ·advice to the Board on the many aspects of the 

intersessional work; 

e) assist the Board in the testing of the integrated system; 

f) assist the Board in the preparation.of the report to the second session. 

8. Once the planning method is adopted by this session the above tasks 

will have to be revi·ewed and revised as necessary. 
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Document 106-E 
20 January 1984 
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COMMITTEE 4 

Note from the Chairman of Committee 5 to the Chairman of Committee 4 

Having taken into account ·the comments which have been made on the subject of 
planning principles and methods, Committee 5 has concluded that there is a possibility . 
that the requirements to be submitted to the second session of WARC-HFBC may exceed the 
quantity that can be accommodated on the basis of the desirable technical criteria to 
be established at the first session. One of the possible solutions that may be applied 
in that case is the accommodation of some proportion of the submitted requirements with 
the desired quality objectives and the remaining with reduced quality objectives. In 
order to do this, it may be necessary for the second session to have guidance regarding 
the minimum acceptable values of the various planning parameters. 

Committee 5 has _therefore decided to request Committee 4 to establish, in 
addition to the desired values, the minimum values of the technical parameters below 
which the service can be deemed unusable. The following is a non-exhaustive list of the 
key parameters for which these minimum values may be established : 

eo-channel protection ratio ) 
) Under stable as well as fluctuating conditions 

signal-to-noise ratio ) 

man-made noise 

reception reliability 

broadcast reliability 

This request is hereby transmitted to Committee 4 for appropriate action. 

Mr. IRF ANULLAH 
Chairman of Committee 5 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Document 107-E 
20 January 1984 
Original : English 

COMMITTEE 6 

SECOND SERIES OF TEXTS FROM 

COMMITTEE 4 TO THE EDITORIAL COMMITTEE 

The texts reproduced in Annexes 1 and 2 to this document were adopted 
in Committee 4 and are hereby submitted to the Editorial Committee. 

Annexes 2 

J. RUTKOWSKI 
Chairman of Committee 4 

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

/-2.1 7 The First Session of the Conference noted the following definitions contained 
-in the Radio Regulations, Geneva, 1979 : L-** 7 

* 

':'e:-ms relatinr to o!ili.soiog 

~ssion (P~ 132) 

Class of ecission (RR 133) 

Sinsle-sideband emission (P~ 134) 

Full-car~ier single-sideband emission (RR 135) 

Reduced-carrier sing1e-sideband emission (RR 136) 

Suppressed-ca~ier single-sideband ecission (RR 137) 

Out-of-banc emission (RR 136) 

Te~s ~elating tc !~auencv 

Frequency tolerance (RR US) 

Te~s ~elat~ng to bandYidth 

Necessa.I7 bandYidth ( RR U6) 
1 

Te~s ~elating to never 

?over (RP. 150) 

Peak envelope pover (RR 151) 

Mean pover ( RR 152) 

Carrier pover (RR 153) 

Gain of an antenna (RR 154) 

Equivalent isotropi=allr radiatec pover (e.i.r·?·) (RR 15~) 

Effective radiated pover (e.r.p.) (RR 156) 

Terms reletL~E to zones of reception 

Geographic zones for broadcasting* (Appendix 1 of RR) 

Commonly known as CIRAF zones. 

Note to the Editorial Committee : some of the definitions listed below may 
not be required in the final version of the Report of the First Session. 7 
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The following definitions were also adopted 

Terms relating to the emission 

Reduced carrier 

Carrier emitted at a power level reduced by at least 6 dB below the peak 
envelope power. 

Terms related to field-strength 

Mini.:num usable field-st::-ength ( Emin )'' 

Minimum value of the field-strength necessary to per.:nit a desired reception 
quality, under specified receiving conditions, in the presence of natural 
and man-made noise, but in the absence of interference from other 
transmitters. 

Usable field-strength ( Eu) >:-

Minimum value of the field-strength necessary to permit a desired reception 
quality, under specified receiving conditions, in the presence of noise and 
interference, either in an existing situation or as determined by agree
ments or frequency plans. 

Reference usable field-strength (Eref) 

The agreed value of the usable field-strength that can serve as a reference 
or basis for frequency planning. 

Terms related to the ratio of wanted and unwanted signals 

Audio-frequency (AF) signal-to-interference ratio 

The ratio (e~ressed in dB) between·the values of the voltage of the wanted 
signal and the voltage of the interference, measured under specified con
ditions*, at the ~udio-frequency output of the ::-eceiver. 

Audio-freguencv (AF} protection ratio 

The agreed minimum value of the audio-frequency signal-to-interference ratio 
considered necessary to achieve ~ subjectively-defined reception quality. 

Radio-freauency (RF) Yanted-to-interfering signal ratio 

The ratio, expressed in dB, be~~een 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~H~. 

Note 1 - I Will follmv-. / 

Note 2 - ~e specified conditions i!lclu~e such. diverse par9.!11eters as : SFacing..:1 F of the 
~anted and interfering carrier, emission c~ar~cteristics (type ~r ~adulation, modu
lation depth, carrier~frequency tolerance, et~.), receiver input level, ss well as 
the ::-e-ceiver ~haracteristi:s (select:i:r:t:r e.nd 3USCeptibilit:r ~o cross-mcdulati.or., 
etc.). 
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Ra~io-f~~~uencY (RF) orotection ~atio 

The value of the radio-frequency wanted-to-interfering signal ratio that 
enables, under specified conditions*, the ftUdio-frequency protection ratio 
to be obtained at the output of a receiver. 

Relative radio-frequency orotection ratio 

This ratio is the difference, expressed in decibels, between the protection 
ratio ~hen the carriers of the wanted and unwanted transmitters have a fre
quency difference of At (Hz or kHz) and the protection ratio when the 
carriers of these transmitters have the ~ frequency. 

Selectivity of a receiver 

A measure of its ability to discriminate between a wanted si£Oal to which 
the receiver is tuned and unwanted signals. 

Sensitivitv of a receiver 

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

Noise-limited sensitivity of a receiver 

The noise-limited sensitivity expresses the ability of the receiver's 
radio-frequen.cy part to receive weak signals. It is equal to the minimum 
level of the radio-frequency input signal, expressed in dB(~V/m) modulated· 
30% at the standard reference frequency, and which produces in the output 
power a chosen value of AF signal-to-noise ratio. 

Teres ~elated to coverage and service area 

Coverage area (or a broadcasting transmitter in a ~iven broadcasting band) : 

The area within which the field-strength of a wanted transmission is eoual to 
or greater than the usable field-strength. In the case of fluctuati~g inter
ference or noise, the percentage of time during ~ich this condition is 
satisfied should be stated. 

Service area 

The area associated with a station for a given service and a specified fre
quency under specified technical conditions where radiocommunications may be 
established with existing or projected stations and ~ithin which the pro
tection afforded by a frequency assignment or allotment plan or by any other 
agreement must be respected.· · 

• 7~e 3pecified conditions inclu~e such ulverse parsmeters as·: spacing~P of the 
~anted ~d interfering csrrier, emission c~ar~cteristics (type ~r ~odulation, modu
lation ~epth, carrier-frequenc7 t~lerance, et~.), receiver input level, ~s ~ell as 
the receiver ~haracterist!cs !selectivity ~d susceptibilit7 to ~ross-modulation, 
etc.). . 
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ANNEX 2 

Values of the a£propriate solar index and the seasonal periods 
based on which planning should be carried out 

Solar index values 

3.2.4.2.1 The 12-month running mean sunspot number R12 shall be the solar index 
to be used for planning. 

3.2.4.2.2 ~The reference values of R12 to be used for planning shall be the five 
values given in Table 3.2.4-II. This Table also states the range of applicability of 
each of the reference values. 

When a seasonal plan is to be selected from the set of plans prepared 
in accordance with the reference values of R12' the applicable plan shall be selected 
based on the lowest value of R12 predicted for any of the months in that season. * 

TABLE 3.2.4-II 

Selection of R12 index values for planning 

Index Range of 
values applicabi1i ty of 

predicted R1 2 

5 0-14 
30 15-4.4 
60 45-74 
90 75-104 

120 105 and above 
7 

-J 

~The seasonal plan shall be prepared in accordance with the values of 
R12 predicted for the period. · ~he lowest value of R12 predicted for any of the months 
in that season shall be used. J;' 

" Note 1 - The first alternative relates to a planning method which produces plans for 
a period of more than one year ahead; the second relates to a planning method which 
produces plans for periods within one year ahead. Only one of these options will 
be retained according to the method chosen by Committee 5. 

Lot.e 2 - Predicted values of the 12-month running mean sunspot number R12 are 
prepared for periods up to six and twelve months ahead of the current month. ThE: 
predicted values are obtainable from the CCIR Secretariat. 
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The c~oice and implementation of any planning method must recognize that the 
prevalence of harmful interference in the High Frequency Broadcasting Bands may 
prevent any given frequency assignment from satisfying the requirements of 
administrations. As a consequence the planning method adopted by the Conference 
should incorporate procedures to ensure overall broadcast reliability for 
administrations. 

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

[-3.3_7 Radio-frequency protection ratios 

After a careful review of Administrations proposals 
and the extensive study of this matter by the CCIR, the 
Conference adopted recommendations which consider the 
subjective tests comparing quality of l:lstener satisfaction 
with various levels of protection ratios. The decisions 
were also made with a recognition that the number of 
requirements and the limited amount of allocated spectrum 
space would require a reduction of the desired protection 
ratio cornensurate with the number of requirements to be 
satisfied. With these considerations in mind the following 
decisions were made. 

[-3.].1_7 Go-channel protection ratios and frequency tolerances 

For stable conditions where the frequency difference 
between wanted and unwanted carriers does not exceed lOO Hz 
the value of 27 dB is adopted as a value to be achieved if 
feasible. If this value of protection ratio is unobtainable the 
values in figure /-B 7 provide planners with advice on the resultant 
quality of service when protection ratios are reduced from the level 
of 27 dB. 

Transmitter frequency tolerances are contained in Appendix 7 
of the Radio Regulations. In order to preserve the need for no more 
than lOO Hz difference between wanted and unwanted carriers referred 
to above, administrations are urged to use a frequency tolerance of 
no more than± 50 Hz. 
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3.3 

3 
2.7 

2 

-- -- -----7' 
---- -----o 

' 

1 
9 15 17 21 27 

eo-channel protection ratio 

Relationship between reception guality 
and eo-channel RF protection ratio 

TABLE [C} 

33 dB 

Table ;-c 7 provides a description of the five levels 
of quality assessment grades. 

Quality Impairment 

5 E:<cellent 5 Imperceptible 
4 Good 4 Perceptible, but not annoying 
3 Fair 3 Slightly annoying 
2 Poor 2 Annoying 
1 Bad 1 Very annoying 
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Relative values of protection ratio as a function of carrier freguencz 
separation 

Once a value for the eo-channel radio-frequency protection ratio has been 
determined, then the radio-frequency p~otection ratio, expressed as a function of the 
carrier !requency spacing, shall be determined by adding the value given in the curve in 
Figure [ c_7 to the value of the eo-channel RF protection ratio. 

•20 . .... 
0 

.. 
; 0 

u .. -10 e ... 
~ -20 

: -)0 

: -50 . 
.. 
"' 

Relative value of the radio-frequency protection ratio as a 
function of the carrier-frequency separation 

Use of synchronized transmitters 

/-3.6.1 7 The use of synchronized transmitters, where appropriate, is an efficient 
means of economizing frequency spectrum. When synchronized transmitters are utilized 
the carrier frequency difference shall be 0.1 Hz or less for broadcasting the same 
programme to partially overlapping or non-overlapping service areas. 

L-3.6.2_7 Protection ratios in the range of 3 to 11 dB give satisfactory reception with 
a carrier frequency difference of 0.1 Hz or less. For planning purposes a value of 
8 dB shall be used. 

When the synchronized transmitters are driven by a common oscillator and use 
antennas which have similar vertical radiation characteristics a lower protection ratio 
of 3 dB shall be adopted for planning. 
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3.2.2 Atmospheric and man-made radio noise data 

3.2.2.1 Atmospheric radio noise data 

The hourly median values of atmospheric noise intensity as contained in 
CCIR Report 322-2 are adopted. 

The method of implementation of the data may be : 

a direct calculation as required based upon a numerical representation of 
the maps; 

a grid representation similar to that currently in use by-the IFRB, except ~ 
that the grid should have a size of 10° latitude by 15° longitude in all parts 
of the world; 

. 

the precalculation of values appropriate for each test point. ·. 

The choice from these options should be such as to minimize the calculation 
time required during the operation of the planning method. 

3.2.2.2 Man-made radio noise data 

The median value of man-made noise power Fam expressed in dB above thermal 
noise at T0 = 288K, to be adopted is given by : 

3.2.2.3 

L-Fam = 67.2 

L-Fam = 60.4 

27.7 log f_7 

28.15 log f_7 

where f is the frequency in MHz. 

The combination of atmospheric and man-made noise 

In each case the values of atmospheric noise and man-made noise intensities 
shall be compared and the greater one shall be used. 

3.2.3 Signal fading 

3.2.3.1 Short-term (within the hour) fading 

The upper-decile amplitude deviation from the median of a single signal is to 
be taken as 5 dB and the lower-decile deviation is to be taken as 8 dB. 

For reasons of economy. th1s document 1s pnnted 1n a 11m1ted number. PartiCipants are therefore krndly asked to bring the1r cop1es to the meetrng 
smce no add1t1onal copies can be made available. 
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Long-term (day-to-day) fading 

The magnitude of the long-term fading, as determined by the ratio of operating 
frequency to basic MUF is given in Table 3.3.3-I. 

TABLE 3.3.3-I 

Decile deviations from the predicted monthly median value 
of signal field strength, in dB, arising from day-to-day variability 

Corrected 
geomagne~ ic < so· > 60. -
1a tHude 1 

Transmitting frequency/ Lower Upper Lower· Upper 
predicted basic HUF decile decile decile decile 

.$ 0.8 -8 6 -ll 9 

l.O -12 8 -16 11 

1.2 -13 12 -17 12 

l.l. -10 13 -l) 13 

1.6 -8 12 -11 12 

1.8 -8 9 -11 9 

2.0 -8 '} -ll 9 

3.0 -1 s -9 8 

4.0 - -6 1 -8 7 

~ 5.0 -5 1 -1 7 
I 

1 If the pole-ward extreme of the great circle between transmitter 
and receiver reaches a corrected geomagnetic latitude of 60° or 
greater, the values for ~ 6oo have to be used. The relationship 
of corrected geomagnetic latitude to geographical coordinates is 
shown in Figures 1 and 2. 
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FIGlJRl: I - Correcred geomagneric /amude in rhe norrhern hemisphere 

(Geographic latitude and longitude are al~o di~played for reference) 
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In the Report from CCIR to the Conference (Document 22), Chapter 9, it is 
suggested that an overall service reliability of the order of 90% is desirable for a 
broadcasting service over the time of transmission throughout the service area. 

It is further suggested that, if the calculated overall circuit reliability 
(single frequency) does not reach the desired value of the overall service reliability 
(90%), it is necessary to consider if a combination of frequencies could improve the 
overall service reliability and if the amount of improvement would justify the use of 

further frequencies. If the use of any additional frequencies does not increase the 1··_._·.·.·. 

service reliability for the specified value, for a specific percentage of test points 
in the required service area the original number of frequencies should not be increased. 

The Swedish Administration supports these general principles. However, for 
planning purposes it will be necessary to establish accurate limits for the overall 
service reliability in order to assess if additional frequencies shall be assigned. 

We propose that in those cases where the overall service reliability obtained 
with one frequency is less than 80% a second frequency shall be tested. The ·overall 
service reliability using the two frequencies shall be calculated and if the result 
exceeds the relevant limit stated below the second frequency shall be assigned. 

In those cases where the overall service reliability using two frequencies 
still will be below 80% the procedure shall be repeated for an additional (third) 
frequency. 

The justification for the proposed limits is that there should be a 
considerable improvement of the overall service reliability in order to be permitted 
to use additional frequencies. 

For reasons of economy, th1s document is printed in a limited number. Participants are therefore kindly asked to bring the1r copies to the meeting 
since no additional copies can be made available. 
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Overall service 
reliability with an 
additional frequency 

(%) 

> 50 
.( 50 

> 60 
~ 60 

> 70 
~ 70 

> 80 
~ 80 

> 90 
~ 90 

Additional 
frequency to be 
assigned? 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

1~ Calculated for one frequency in the first round and for two frequencies in the 
second round. 

In the Annex there is a Table showing the calculated overall service 
reliabilities. 

Annex 1 
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Overall service reliabilities of multiple frequency use 

0.9 

0.8 

Overall circuit 0.7 
reliability 0.6 
(or overall 
service relia- 0.5 
bility) 0.4 

0.3 

0.2 

0.1 

Overall circuit reliability 
for an additional frequency 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 

0.82 0~84 0.86 0.88 0.90 0.92 0.94 0.96 

0.73 0.76 0.79 0.82 0.85 0.88 0.91 

0.64 0.68 0.72 0.76 0.80 0.84 

0.55 0.60 0.65 0.70 0.75 

0.46 0.52 0.58 0.64 Resulting overall 

0.37 0.44 0.51 service reliability 

0.28 0.36 

0.19 
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ANNEX 

3.1 Double sideband (DSB) system specifications 

After a review of administrations' proposals and the study of this matter 
by the CCIR, the Conference adopted the following Double Sideband (DSB) System 
specifications. 

3.1.1 Transmission characteristics 

3.1.1.1 Audio-frequency band,vidth 

The upper limit of the audio bandwidth of the transmitter shall not exceed 
4.5 kHz and the lower limit shall be 150Hz with lower frequencies attenuated at a 
slope of 6 dB per octave. 

3.1.1.2 Necessary bandwidth 

The necessary bandwidth is twice the audio-frequency bandwidth. 

3.1.1.3 Characteristics of modulation processing 

The audio signal shall be processed such that the modulating signal retains 
a dynamic range of not less than 20 dB. Excessive amplitude compression, together 
with improper peak limitation, will lead to excessive out-of-band radiation and thus 
to adjacent channel interference, and shall therefore be avoided. 

3.1.2 Channel spacing 

(For the text already adopted see Document 93, Annex 4.) 

3.1.3 Nominal carrier frequencies 

(For the text already adopted see Document 93, Annex 4.) 

~eceiver characteristics 

Overall selectivity of the receiver 

The overall selectivity of the receiver as shown in Figure ~1] below, shall 
be used for planning purposes. 

Noise limited sensitivity of the receiver 

(To be concluded.) 
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Overall frequency response of the reference receiver 

3.5 Antennas and power 

The combined effects of transmitter power and antenna characteristics which 
determine the equivalent isotropic radiated power (e.i.r.p.) are the overall con
sideration which is significant in computations for HF broadcasting planning purposes. 
The selection of power and associated antennas should be based on the use of the most 
directional antenna possible appropriate to the broadcasting requirement. The power 
required must be as low as possible to achieve broadcasting objectives. 

3.5.1 

3.5.2 

Characteristics of' antennas to be used for planning 

(Text will follow.) 

Transmitter power and equivalent isotropie radiated power appropriate for 
satisfactory service 

The propagation prediction method described in section J,J.l shall be used 
to determine the appropriate transmitter power to achieve satisfactory service. The 
appropriate transmitter power varies with the propagation conditions which in turn 
are functions of diurnal, seasonal, and solar cycle period and geographic location. 

(Additional texts will follm.,r pending Committee 4 actions.) 



() 

INTERNATIONAL TELECOMMUNICATION , UNION 

WARC FOR HF BROADCASTING Document 113-E 

FIRST SESSION, GENEVA, JANUARY /FEBRUARY 1984 

23 January 1984 
Original : English 

SEVENTH REPORT OF WORKING GROUP 4B 

TO COMMITTEE 4 

COMMITTEE 4 

The text reproduced in the Annex to thi~ Report was co~si~ered in 
Working Group 4B and is submitted to Committee 4 for approval. 

Annex 1 

Y. TADOKORO 
Chairman of Working Group 4B 

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

I 



- 2 -
HFBC-84/113-E 

ANNEX 

Text of Note 1 on page three of Document 107; concerning the definitions 
"minimum usable field strengthn and "usable field strength" : 

Note 1 - The terms nminimu.m usable fi.eld strength" and "usable field strengthn refer 
to specified field strength values to be achieved by a wanted signal in order to 
obtain the required reception quality. 

In determining whether these requirements are met, the 50% (median) level 
of a fading signal is taken as appropriate characteristics. 
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Budget Budget Expenditure at 20 January 1984 
Item Headings approved adjusted 

No. by AC Actual Committed Estimated 

~ub-head I - IFRB ~re~aratorz 
~ 

11.401 Salaries and related 
expenses 325,000 340,500 - 334,900 14,500 

11.403 Insurance 52,000 58,500 - - 58,500 
11.404 Office space, furniture 20,000 20,000 - - 20,000 
11.405 Electronic equipment 100,000 100,000 - - 80,000 

497,000 519,000 - 334,900 173,000 
Syb-head II - Staff e~endi-

~ 
11.421 Salaries and related 

expenses 1. 281,000 1.386,000 - 1.156,200 180,000 
11.422 Travel 

(recruitment) 190,000 192,000 1,403 '77,504 113,093 
11.423 Insurance 34,000 34,000 - - 32,000 . 

1. 505 ,ooo 1.612,000 1,403 1,233,704 325,093 
Sub-head III - Premises and 

egui~ment 

11.431 Premises, furniture, machines 90,000 90,000 - 26,300 60,000 
11.432 Document production 100,000 100,000 4,273 5,000 79,027 
11.433 Office supplies and 

overheads 40,000 40,000 9,762 9,~00 20,538 
11.434 PTT 150,000 150,000 9,572 - 70,028 
11.435 Technical installations 20,000 20,000 - - 10,000 
11.436 Sundry and unforeseen 10,000 10,000 - - 10,000 

i 410,000 410,000 23,607 . 41,000 249,593 
Sub-head IV - Other e~enses 

11.441 Report to the 2nd session 
15,000 15,000 - - 15,000 

Total, Section 11.4 2. 427,000 * 2.556,000 25,010 1,609,604 762,686 

Excluding common expenditure for conferences and meetings (section 17), which is estimated at 
712,000.- Swiss francs for this Conference (value 1.9.82 : limit 721,000.- Swiss francs) 

*) Value 1.9.82 (limit) : 2,454,000.- Swiss francs 

Total 

349,400 
58,500 
20,000 
8o,ooo 

507,900 

1,336,200 

192,000 
32,000 

1,560,200 

86,300 
88,300 

40,000 
79,600 
10,000 
10,000 

314,200 

15,000 

2.397,300 

~ 
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11.405 
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ANNEX 2 

PREPARATORY WORK CARRIED OUT IN 1983 FOR THE 

WORLD ADMINISTRATIVE CONFERENCE FOR HF BROADCASTING 

Section 11 - Conference 

Sub-head I - Staff expenditure 

Salaries and related expenses 
Insurance 

Total, sub-head I 

Sub-head II - Other expenses 

Document production 
CCIR preparatory work 

Total, sub-head II 

Total expenditure, 
Section 11.4 

1983 budget~~) 

_ Swiss 

205,700 
31,400 

237,100 

-
270,000 

270,000 

507 100 ~H~) 
I 

1983 accounts 

francs -

198,773.40 
35,609.70 

234,38).10 

8,265.95 
86,385.70 

94,651~65 

329,034.75 

-r 
l 

Section 17- Common services 23 7, OOO~H~*) 85,000 • 00~HHH~) 

~~) 

'<" ) 1\ ,, 

*~H~) 

~HHH~) 

Total, value 1.9.1982 (limit 
on expenditure) 734,000 

1983 budget, including additional credits 
i.e. 500,000.- Swiss francs, value 1.1.1983 
i.e. 230,000.- Swiss francs, value 1.1.1983 
Provisional amount 
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Sections 11 and 17 
11iARC - HFBC Limit on Expenditure 

expenditure entered in Di ffP. re nee 
Add.Prot.I the budget 
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1983 : Preparatory work 900,000 734,000 166,000 

1984 : Preparatory work, cost of the first 
session and intersessional work 411oo,ooo 3,175,000 925,000 

1985 : Intersessional work soo,ooo 

1986 : lntersessional work, cost of the 
second session, immediate post-
Conference work 

4,500,000 

Totals 1o,ooo,ooo 

The amounts ~iven in this table correspond to values at 1.9.1982. 
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CHAPTER 2 

DEFINITIONS 

The First Session of the Conference adopted the following definitions. It 
also noted certain definitions contained in the Radio Regulations, Geneva, 1979 
(identified by their RR number). (_-*~t_7 

2.1 Terms relating to emission 

Emission (RR 132) 

Class of emission (RR 133) 

Single-sideband emission (RR 134) 

Full-carrier single-sideband emission (RR 135) 

Reduced-carrier single-sideband emission (RR 136) 

Reduced carrier 

Carrier emitted at a power level reduced by at least 6 dB below the peak 
envelope power. 

Suppressed-carrier single-sideband emission (RR 137) 

Out-of-band emission (RR 138) 

2.2 Term relating to frequency 

Frequency tolerance (RR 145) 

2.3 Term relating to bandwidth 

Necessary bandwidth (RR 146) 

2.4 Terms relating to power 

Power (RR 150) 

- Peak envelope power (RR 151) 

Mean power (RR 152) 

Carrier power (RR 153) 

Gain of an antenna (RR 154) 

Equivalent isotropically radiated power (e.i.r.p.) (RR 155) 

Effective radiated power (e.r.p.) (RR 156) 

2.5 Term relating to zones of reception 

Geographic zones for broadcasting* (Appendix 1 of RR) 

-Jr Commonly known as CIRAF zones. 
L"Hr Note from Committee 4 to the Editorial Committee - Some of the definitions from the 

RR may not be required in the final version of the Report of the First Session._? 
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2.6 Terms relating to propagation 

Operational MUF* 

The highest frequency that would permit acceptable operation of a radio 
service between given terminals at a given time under specified working 
conditions (such as antenna types, transmitter power, class of emission and 
required signal-to-noise ratio). 

Optimum working frequency ( OWF) ~~ 

The lower decile of the daily values of operational MUF at a given time over 
a specified period, usually a month. That is, the frequency that is exceeded 
by the operational MUF during 90% of the specified period. 

Basic MUF* 

The highest frequency by which a radio wave can propagate between given 
terminals, on a specified occasion, by ionospheric refraction alone. 

~~ Note - This definition is applicable only to the HF broadcasting service. 
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2.7 Terms relating to reliability 

* Circuit reliability 

Probability for a circuit that a specified performance is achieved at a 
single frequency. 

Reception reliability* 

Probability for a receiver that a specified performance is achieved by taking 
into account all transmitted frequencies. 

* Broadcast reliability 

Probability for a service area that a specified performance is achieved by 
taking into account all transmitted frequencies. 

Note 1 - In the above terms circuit means a one~way transmission from one 
transmitter to one receiving location. 

~·lote 2 - The above terms are preceded by the \lord "basic" ·.rhen the background 
is noise alone and by "overall" when the background is noise and interference . 

.Note 3 - When the background is noise and interference, the above terms may 
relate either to the effects of a single interferer or to multiple inter
ference from eo-channel and adjacent-channel transmissionE. 

Note 4 - A given value of signal-to-noise ratio or signal-to-(noise and 
interference) ratio is the specified performance. 

Note 5 - The above terms relate to one or more periods of t.ime whi::;h 
be stated. 

Note - This definition is applicable only to the HF broadcasting service. 
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Terms relating to field-strength 

Mini.:nu.m. usable field-st:-ength ( Eusin )~f 

Minimum value of tr.e field-strength necessary to pe~t a desired reception 
quality, under specified receiving conditions, in the presence of natural 
and man-made noise, but in the absence of interference from other 
transllli tters. 

Usable fi~ld-strength (Eu)* 

Minimum value of the field-strength necessary to permit a desired reception 
quality, under specified receiving conditions, in the presence of noise and 
interference, either in an existing situation or as determined by aeree
ments or frequency plans. 

Reference usable field-strength (Eref) 

The agreed value of the usable field-strength that can serve as a reference 
or basis for frequency planning. 

2.9 Terms relating to the ratio of wanted and unwanted signals 

Audio-frequency (AF} signal-to-interference ratio 

The ratio (e~ressed in dB) betveen·the values of the voltage of the vanted 
signal and the voltage of the interference, measured under specified con
ditions•, at the audio-frequency output of the ~eceiver. 

Audio-freguencv (AF} protection ratio 

The agreed minimum value of the audio-frequency signal-to-interference ratio 
considered necessary to achieve s subjectively-defined reception quality. 

Radio-freauency (RF} wanted-to-interfering signal ratio 

The ratio, expressed in dB, be~~een the values of the radio-frequency 
voltage of the vanted signal and the interfering signal, measured at the 
input of the receiver under specified conditions**· 

* The terms "minimum usable field strength" and "usable field strength" refer to 
the specified field strength values which a wanted signal must have in order to 
provide the required reception quality. 

In determining whether these requirements are met, the median value (50%) 
of a fad~~~ signal should be used. 

~e specified conditions ~el~~e such diverse par~eters ~s : SFacingAF of the 
4anted and intarfering carrier, emission ~~arscteristics (type r-f ~adulation, modu
lation depth, carrier~frequency tolerance, et~.), receiver input level, ~s vell as 
the receiver characteristics (selectivity, susceptibility to cross-modulation, 
etc.). 
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Radio-frequency (RF) protection ratio 

The value of the radio-frequency wanted-to-interfering signal ratio that 
enables the audio-frequency protection ratio to be obtained at the output 
of the receiver under specified conditions*. 

Relative radio-frequency protection ratio 

The difference, expressed in decibels, between the protection ratio when 
the carriers of the wanted and unwanted transmitters have a frequency 
difference of 6f (Hz or kHz) and the protection ratio when the carriers 
of these transmitters have the ~ frequency. 

Selectivity of a receiver 

A measure of its ability to discriminate between a wanted signal to which 
the receiver is tuned and unwanted signals on other frequencies. 

Sensitivity of a receiver 

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

Noise-limited sensitivity of a receiver 

The ability of the receiver's radio-frequency part to receive weak signals. It 
is equal to the minimum level of the radio-frequency input signal, expressed 
in dB(~V/m) modulated 30% at the standard reference frequency, which 
produces in the output power a chosen values of AF signal-to-noise ratio. 

2.10 Terms relating to coverage and service area 

* 

Coverage area (of a broadcasting transmitter in a given broadcasting band) 

The area within which the field-strength of a wanted transmission is equal 
to or greater than the usable field-strength. In the case of fluctuating 
interference or noise, the percentage of time during which this condition 
is satisfied should be stated. 

Service area 

The area associated with a station. for a given service and a specified 
frequency under specified technical conditions where radiocommunications 
may be established with existing or projected stations and within which the 
the protection afforded by a frequency assignment or allotment plan or 
by any other agreement must be respected. 

The specified conditions include such diverse parameters as : spacing 6F of the 
wanted and interfering carrier, emission characteristics (type of modulation, 
modulation depth, carrier-frequency tolerance, etc.), receiver input level, as 
well as the receiver characteristics (selectivity, susceptibility to cross
modulation, etc.). 
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CHAPTER 3 

TECHNICAL CRITERIA 

3.1 Double sideband (DSB) system specifications 

After a review of administrations' proposals and the study of this matter 
by the CCIR, the Conference adopted the following double sideband (DSB) system 
specifications. 

3.1.1 Transmission characteristics 

3.1.1.1 Audio-frequency bandwidth 

The upper limit of the audio-frequency bandwidth of the transmitter shall 
not exceed 4.5 kHz and the lower limit shall be 150 Hz, with an attenuation of 6 dB per 
octave for frequencies lower than 150 Hz. 

3.1.1.2 Necessary bandwidth 

The necessary bandwidth is twice the audio-frequency bandwidth. 

3.1.1.3 Characteristics of modulation processing 

The audio-frequency signal shall be processed so that the modulating signal 
retains a dynamic range of not less than 20 dB. Excessive amplitude compression, 
together with improper peak limitation, leads to excessive out-of-band radiation and 
thus to adjacent channel interference, and is therefore to be avoided. 

3.1.2 Channel spacing 

Channel spacing for double sideband (DSB) shall be 10 kHz. 

In the interest of spectrum conservation, it is also permissible to inter
leave double sideband transmissions midway between two adjacent channels, i.e. with 
5 kHz separation between carrier frequencies, provided that the interleaved trans
mission is not to the same geographical area as either of the transmissions between 
which it is interleaved. 

When single sideband (SSB) transmissions are introduced the channel spacing 
shall become 5 kHz. 

3.1.3 Nominal carrier freauencies 

Carrier frequencies shall be integral multiples of 5 kHz, for both DSB 
and SSB transmissions. 
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3.1.4 Receiver characteristics 

Overall selectivity of the receiver 

The overall selectivity of the receiver as shown in Figure [' 1] below, shall 
be used for planning purposes. 
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/_.-Text will follow .J. 
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3.2 Propagation, radio noise and solar index 

3.2.1 L Text will follow._/ 

3.2.2 Atmospheric and man-made radio noise data 

3.2.2.1 Atmospheric radio noise data 

~he hourly_median values of atmospheric noise intensity as contained in 
CCIR Report 322-2 are adopted. 

The method of implementation of the data may be : 

a direct calculation as required based upon a numerical representation of 
the maps; 

a grid representation similar to that currently in use by the IFRB, except 
that the grid should have a size of 10° latitude by 15° longitude in all parts 
of the world; 

the precalculation of values appropriate for each test point. 

The option selected should be such as to minimize the calculation time 
required during~he operation-of the planning method. 

3.2.2.2 Man-made radio noise data 

The median value of the man-made noise power (Fam) to be adopted; 
expressed in dB above thermal noise at T0 = 288K, is given by : 

Fam = 60.4 - 28.15 log f 

where f is the frequency in MHz. 

3.2.2.3 The combination of atmospheric and man-made noise 

In each case the values of atmospheric noise and man-made noise intensities 
shall be compared and the greater one shall be used. 

3.2.3 Signal fading 

3.2.3.1 Short-term (within the hour) fading 

The upper-decile amplitude deviation from the median of a single signal is to 
be taken as 5 dB and the lower-decile deviation is to be taken as 8 dB. 
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3.2.3.2 Long-term (day-to-day) fading 

The magnitude of the long-term fading, as determined by _the ratio of the 
operating frequency to the basic MUF, is given in Table L 1.3.2.3_/. 

Decile deviations from the predicted monthly median value 
of signal field strength, in dB, arising from day-to-day variability 

Corrected 
geomagne~ ic < 60° > 6o· -
latHude1 

Transmitting frequency/ :Yower Upper Lower Upper 
predicted basic HUF decile decile decile decile 

~ 0.8 -8 6 -11 9 

1.0 -12 8 -16 11 

1.2 -13 12 -17 12 

1.1. -10 13 -13 13 

1.6 -8 12 -11 12 

1.8 -a 9 -ll 9 

2.0 -8 ~ -11 9 

).0 -1 8 -9 8 

t..o -6 1 -8 7 

~ 5.0 -5 T -1 1 
I 

Note 1 - If any point on that part of the great circle which passes through the 
transmitter and the receiver and which lies between control points located 1,000 km 
from each end of the path reaches a corrected geomagnetic latitude of 60° or more, the 
values for ~ 60° have to be used. The relationship of correct~d geomagnetic latitude 
to the geographical coordinates is shown in Figures L 1 and 2_/. 
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Corrected geomagnetic latitude in the northern hemisphere 

(Geographic latitude and longitude are also displayed for reference) 
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Corrected geomagnetic latitude in the southern hemisphere 
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Values of the appropriate solar index and the seasonal periods on the basis 
of which planning shall be carried out. 

Seasonal-divisions of the year and representative months 

The year shall be sub-divided into four _§easons- £..Qr propagation prediction 
purposes. These seasons are listed in the Table L I/3.2;5_/~ When predictions are made 
for a single month to represent a season, the month selected shall be as indicated 
in the second column of the Table. 

Season Representative 
month 

November-February January 

~March-April April 

May-August July 

September-October October 

3.2.5.2 Solar index values 

L-Text will follow._/ 



BLUE PAGES

- B.l/l3(Rev.l) -

3.3 Radio-frequency protection ratios 

After a careful review of administrations' proposals and the extensive 
study of this matter by the CCIR, the Conference adopted Recommendations which take 
account of subjective tests comparing the quality of listener satisfaction for 
various protection ratio levels. The decisions taken also took account of the fact 
that the number of requirements and the limited amount of allocated spectrum space 
would require a reduction of the desired protection ratio commensurate with the 
number of requirements to be satisfied. With these considerations in mind, the 
following decisions were made. 

3.3.1 Go-channel protection ratios and frequency tolerances 

For stable conditions where the frequency difference between wanted and 
unwanted carriers does not exceed lOO Hz, the value of 27 dB is adopted as a value 
to be achieved if feasible. If this protection ratio value is unobtainable, the 
values in figure ~B~ provide planners with advice on the resultant quality of 
service when protection ratios are less than 27 dB. 

Transmitter frequency tolerances are contained in Appendix 7 of the Radio 
Regulations. To make sure that the frequency difference between wanted and unwanted 
carriers referred to above does not exceed lOO Hz, administrations are urged to use 
a frequency tolerance of no more than± 50 Hz. 

5 

4 
3.8 

3-3 ------------·-------·-
3 -- --·-------------------

2.7 -----------~\ 
2 ---------y 

I 

1 
9 15 17 21 27 

eo-channel protection ratio 

FIGURE ~B/3.3.1~ 

Relationship between reception quality 
and eo-channel RF protection ratio 

33 dB 
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Table [·c~ indicates the five quality and impairment assessment grades. 

TABLE f:C/3.3.1 7 

Quality Impairment 

5 Excellent 5 Imperceptible 
4 Good 4 Perceptible, but not annoying 
3 Fair 3 Slightly annoying 
2 Poor 2 Annoying 
I Bad 1 Very annoying 

Relative values of protection ratio as a function of carrier frequency 
separation 

Once a value for the eo-channel radio-frequency protection ratio has been 
determined, the radio-frequency protection ratio, expressed as a function of the 
carrier frequency spacing, shall be determined by adding the value given in the 
curve in Figure ~C~ to the value of the eo-channel RF protection ratio. 
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3.5 Antennas and power 

The combined effect of transmitter power and antenna characteristics which 
determines the equivalent isotropically radiated power (e.i.r.p.), is the main factor 
in computations for HF broadcasting planning. The most directional antenna possible 
which is appropriate to the broadcasting requirement should be chosen when selecting 
power and associated antennas. The power required must be as low as possible to 
achieve broadcasting objectives. 

3.5.1 

3.5.2 

Characteristics of antennas to be used for planning 

~Text will follow.~ 

Transmitter power and equivalent isotropically radiated power appropriate 
for satisfactory service 

The propagation prediction method described in section 3.3.1 shall be used 
to determine the appropriate transmitter power to achieve satisfactory service. The 
appropriate transmitter power varies with propagation conditions which in turn are 
functions of the time of day, the season and the solar cycle period as well as the 
geographical location. 

~Additional texts will follow pending Committee 4 actions.~ 

3.6 Use of synchronized transmitters 

3.6.1 The use of synchronized transmitters, where appropriate, is an efficient 
means of economizing frequency spectrum. When synchronized transmitters are used, 
the carrier frequency difference shall be 0.1 Hz or less when the same programme is 
broadcast to partially overlapping or non-overlapping service areas. 

3.6.2 Protection ratios in the range of 3 to 11 dB give satisfactory reception 
when the carrier frequency difference is 0.1 Hz or less. For planning purposes a 
value of 8 dB shall be used. 

When the synchronized transmitters are driven by a common oscillator and 
use antennas with similar vertical radiation characteristics, a lower protection 
ratio of 3 dB shall be adopted for planning. 
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CHAPTER 2 

DEFINITIONS 

The First Session of the Conference adopted the following definitions. It 
also noted certain definitions contained in the Radio Regulations, Geneva, 1979 
(identified by their RR number). L-**_7 

2.1 Terms relating to emission 

- Emission (RR 132) 

Class of emission (RR 133) 

Single-sideband emission (RR 134) 

Full-carrier single-sideband emission (RR 135) 

Reduced-carrier single-sideband emission (RR 136) 

Reduced carrier 

Carrier emitted at a power level reduced by at least 6 dB below the peak 
envelope power. 

Suppressed-carrier single-sideband emission (RR 137) 

Out-of-band emission (RR 138) 

2.2 Term relating to frequency 

Frequency tolerance (RR 145) 

2.3 Term relating to bandwidth 

- Necessary bandwidth (RR 146) 

2.4 Terms relating to power 

- Power (RR 150) 

- Peak envelope power (RR 151) 

- Mean power (RR 152) 

Carrier power (RR 153) 

Gain of an antenna (RR 154) 

Equivalent isotropically radiated power (e.i.r.p.) (RR 155) 

Effective radiated power (e.r.p.) (RR 156) 

2.5 Term relating to zones of reception 

Geographic zones for broadcasting* (Appendix 1 of RR) 

* Commonly known as CIRAF zones. 
[1a Note from Committee 4 to the Editorial Committee - Sorrie of the definitions from the 

RR may not be required in the final version of the Report of the First Session._? 
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2.6 Terms relating to propagation 

Operational MUF* 
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The highest frequency that would permit acceptable operation of a radio 
service between given terminals at a given time under specified working 
conditions (such as antenna types, transmitter power, class of emission and 
required signal-to-noise ratio). 

Optimum working frequency ( OWF) -l!-

The lower decile of the daily values of operational MUF at a given time over 
a specified period, usually a month. That is, the frequency that is exceeded 
by the operational MUF during 90% of the specified period. 

* Basic MUF 

The highest frequency by which a radio wave can propagate between given 
terminals, on a specified occasion, by ionospheric refraction alone. 

* Note - This definition is applicable only to the HF broadcasting service. 
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2.7 Terms relating to reliability 

Circuit reliability* 

Probability for a circuit that a specified performance is achieved at a 
single frequency. 

Reception reliability* 

Probability for a receiver that a specified performance is achieved by taking 
into account all transmitted frequencies. 

* Broadcast reliability 

Probability for a service area that a specified performance is achieved by 
taking into account all transmitted frequencies. 

Note 1 - In the above terms circuit means a one-way transmission from one 
transmitter to one receiving location. 

~·Iote 2 - The above tGros aro precoded by the word "basic 11 ._.hen the background 
is noise alone and by 11 overall" when the background is noise and interference. 

Note 3 -\/hen the background is noise and interference, the above terms may 
relate either to the effects of a single interferer or to multiple inter
ference from eo-channel and adjacent-channel transmissionE. 

Note 4 - A giyen value of signal-to-noise ratio or sigr.al-to-(noise and 
interference) ratio is the specified performance. 

Note 5 - The above terms relate to one or more periods of time whi~h 
be stated. 

* Note - This definition is applicable only to the HF broadcasting service. 
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2.8 Terms relating to field-strength 

2.9 

* 

Mini~um usable field-st~ength CEm1n>* 

MinimUm value of tte field-strength necessary to per=it a desired reception 
quality, under specified receiving conditions, in the presence of natural 
and can-made noise, but in the absence of interference from other 
transmitters. 

Usable fi~ld-strength (Eu)* 

Hinimum value of the field-strength necessary to permit a desired reception 
~uality, under specified receiving conditions, in the presence of noise and 
interference, either in an existing situation or as determined by aeree
ments or frequency plans. 

Reference usable field-strength <eref> 

The agreed value of the usable field-strength that can serve as a reference 
or basis for frequency planning. 

Terms relating to the ratio of wanted and unwanted signals 

Audio-frequency (AF) signal-to-interference ratio 

The ratio (e~ressed in dB) betveen·the values of the voltage of the vanted 
signal and the voltage of the interference, measured under specified con
ditions•, at the ~udio-frequency output of the ~eceiver. 

Audio-frequencv (AF) protection ratio 

The agreed minimum value of the audio-frequenc~ signal-to-interference ratio 
considered necessary to achieve a subjectively-defined reception quality. 

Radio-freauency (RF} wanted-to-interfering signal ratio 

The ratio, expressed in dB, bet~een the values of the radio-frequency 
voltage of the vanted signal and the interfering signal, measured at the 
input or the receiver under specified conditions**· 

['Note will follow. J 

** !!le soecified conditions i..:lcl~de such diverse parameters ss : SFacing.A f' of the 
~anted and interferins csrrier,· emission ~~ar~ctoristics (type ~r ~adulation, modu
lation depth, carrier~frequenc7 toler~ee, et~.), receiver input level, ~swell ss 
the receiver characteristics (selectivity, susceptibility to cross-modulation, 
etc.). 

I 
I 
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Radio-frequency (RF) protection ratio 

The value of the radio-frequency wanted-to-interfering signal ratio that 
enables the audio-frequency protection ratio to be obtained at the output 
of the receiver under specified conditions*. 

Relative radio-frequency protection ratio 

The difference, expressed in decibels, between the protection ratio when 
the carriers of the wanted and unwanted transmitters have a frequency 
difference of ~E (Hz or kHz) and the protection ratio when the carriers 
of these transmitters have the ~ frequency. 

Selectivity of a receiver 

A measure of its ability to discriminate between a wanted signal to which 
the receiver is tuned and unwanted signals on other frequencies. 

Sensitivity of a receiver 

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

Noise-limited sensitivity of a receiver 

The ability of the receiver's radio-frequency part to receive weak signals. It 
is equal to the minimum level of the radio-frequency input signal, expressed 
in dB(~V/m) modulated 30% at the standard reference frequency, which 
produces in the output power a chosen values of AF signal-to-noise ratio. 

2.10 Terms relating to coverage and service area 

Coverage area (of a broadcasting transmitter in a given broadcasting band) 

The area within which the field-strength of a wanted transmission is equal 
to or greater than the usable field-strength. In the case of fluctuating 
interference or noise, the percentage of time during which this condition 
is satisfied should be stated. 

Service area 

The area associated with a station for a given service and a specified 
frequency under specified technical conditions where radiocommunications 
may be established with existing or projected stations and within which the 
the protection afforded by a frequency assignment or allotment plan or 
by any other agreement must be respected. 

~~ The specified conditions include such diverse parameters as : spacing ~F of the 
wanted and interfering carrier, emission characteristics (type of modulation, 
modulation depth, carrier-frequency tolerance, etc.), receiver input level, as 
well as the receiver characteristics (selectivity, susceptibility to cross
modulation, etc.). 
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2.11 Terms relating to planification 

{"Will follow J 

~CHAPTER 3 - TECHNICAL CRITERIA_l 

3.1.5 Channel spacing 

Channel spacing for double sideband (DSB) shall be 10 kHz. 

In the interest of spectrum conservation, it is also permissible to 
interleave double sideband transmissions midway between two adjacent channels, 
i.e. with 5 kHz separation between carrier frequencies, provided that the inter
leaved transmission is not to the same geographical area as either of the 
transmissions between which it is interleaved. When single sideband (SSB) 
transmissions are introduced the channel spacing shall become 5 kHz. 

3.1.6 Nominal carrier frequencies 

Carrier frequencies shall be integral multiples of 5 kHz, for both DSB 
and SSB transmissions. 
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['CHAPTER 3 - TECHNICAL CRITERIAJ 

Values of the appropriate solar index and the seasonal periods on the basis 
of which planning shall be carried out. 

Seasonal divisions of the year and representative months 

The year shall be sub-divided into four seasons for propagation prediction 
purposes. These seasons are listed in the Table 3.2.4-I. When predictions are made 
for a single month to represent a season, the month selected shall be as indicated 
in the second column of the Table. 

TABLE 3.2.4-1 

Season Representative 
month 

November-February January 

·March-April April 

May-August July 

September-October October 
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HFBC-84/116-E 

Report of Working Group 4A (Document 110) 

1.1 The Chairman of Wor~ng Group 4A introduced the first part of Document 110, 
i.e. section 3.2.2 : Atmospheric and man-made radio noise data. With regard to 
section 3.2.2.1 - Atmospheric radio noise data - the choice between the three options 
proposed would depend on subsequent decisions of the Conference. All three methods 
were equally acceptable and would not appreciably affect the results obtained. 

As to section 3.2.2.2 - Man-made radio noise data - it was a matter of 
choosing, from the two expressions in square brackets, the one which gave the median 
value of man-made noise power (F ). Both expressions had been taken from CCIR 
Report 258-4, the first correspo~~ing to curve C and the second to a compromise 
between curves C and D. During the meetings of Working Group 4A, a majority had 
favoured the second expression although certain administrations preferred the first, 
which gave a higher value. 

1.1.1 The Chairman opened the discussion on sections 3.2.2.1 and 3.2.2.2. 

Since section 3.2.2.1 elicited no comments, it was approved. 

1.1.2 The delegate of the United States said that after a thorough review of the 
question raised in section 3.2.2.2, his delegation was prepared to accept a 
compromise between curves C and D. 

1.1.3 The delegate of the USSR said that his delegation could not accept such a 
compromise and recalled that the curves in the CCIR Report were based on measurements 
taken about ten years previously. Since then the man-made noise level had considerably 
increased and that factor had to be taken into account. The value corresponding to 
curve C was the minimum acceptable to his delegation. 

1.1.4 The delegate of Poland proposed that both the curves. indicated should be 
adopted and that each country should choose whichever suited it. 

1.1.5 The delegate of India said that he shared the view of the United States 
delegate and recalled that his country had proposed that only the minimum field 
strength, not man-made noise, should be taken into account. By way of compromise, he 
favoured a curve lying between curves C and D. 

1.1.6 The delegate of Iran agreed; his Administration could not accept two values 
as the delegate of Poland had suggested. 

1.1.7 The Chairman of the Conference stressed the need for an immediate decision 
in order to advance the work of the Conference. 

1.1.8 He was supported by the delegates of Iran, Italy, Korea, Canada, 
the Netherlands and Cameroon. 

1.1.9 The Chairman, supported by the delegate of the German Democratic Republic, 
proposed that the suggestion by the Chairman of the Conference should be adopted. 

It was so decided. 
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1.1.10 The delegate of China said that he could accept a compromise between 
curves C and D. The question of man-made noise was dealt with in the Radio Regulations 
and administrations were required to take appropriate measures to avoid all harmful 
interference. 

1.1.11 The delegates of Algeria, Yugoslavia, Brazil, Indonesia, Fran~e, Japan, Korea, 
Oman, the Federal Republic of Germany, the Netherlands, Cameroon, Kenya, Saudi Arabia, 
Pakistan and Malawi favoured the compromise solution proposed by the United States 
delegate. 

1.1.12 The Chairman said that most of the delegates present seemed to favour the 
compromise solution between curves C and D while others preferred to keep curve C. 
That suggested that Committee 4 was in favour of the compromise solution which took 
practically no account of man-made noise. He suggested that the two formulae between 
square brackets in section 3.2.2.2 should be submitted to the Plenary Meeting. 

It was so decided. 

1.1.13 The delegate of the USSR reserved the right of his delegation to revert to 
the matter at the Plenary Meeting. 

1.2 The Chairman of Working Group 4A introduced the second part of Document 110, 
i.e. section 3.2.3 : Signal fading. The Working Group had decided to use the data 
supplied by the CCIR and to indicate two values, one for short-term and the other for 
long-term fading. The latter was supplemented by a table taken from the CCIR report 
to the Conference. The footnote to the table had been amended and two figures taken 
from CCIR Reports had been added. 

1.2.1 The delegate of Brazil proposed, in view of the work of Interim Working 
Party 6/12 and of the Conference itself, that the footnote should be slightly amended 
to read : 

"Note 1 - If the pole-ward extreme of the great circle between transmitter 
and receiver, considered between the control points located 1,000 km from 
each end of the path, reaches a corrected geomagnetic latitude of 60° or 
greater, the values for ~ 60° have to be used. The relationship of corrected 
geomagnetic latitude to geographical coordinates is shown in 
Figures L-1 and 2_7." 

His proposal was welcomed by the Chairman of Working Group 4A who suggested 
that it be adopted. 

It was so decided. 

1.2.2 The delegate of Iran recalled that his delegation had proposed that Working 
Group 4A should insert in the document Table 4-II in the CCIR Report. The Chairman 
of Working Group 4A replied that the Table would be included in the document, a 
complete version of which would be submitted to Committee 4 at its next meeting. 

1.3 The Chairman of Working Group 4A invited Committee 4 to discuss the 
characteristic to be taken into consideration for noise variability : while intrinsic 
noise in the receiver hardly varied, the same was not true of man-made and atmospheric 
noise. The characteristic was needed to calculate basic circuit reliability. The 
value adopted for the upper and lower deciles had to be known for stage 13 of the 
calculations. Provisionally, that value was given as /-X 7 dB in Document DT/23. 
Two values had been proposed, namely, 0 dB (supported by most participants) and 3 dB 
(advocated by a small group of delegations). 
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1.3.1 After an exchange of views between the Chairman, who feared that delegations 
had not had time to take cognizance of Document DT/23, and the Chairman of 
Working Group 4A, the Chairman of the Conference urged the Committee to take an immediate 
decision on the matter in order to advance the work of the Conference. 

1.3.2 The dele~te of Iran supported the Chairman of the Conference and proposed 
that a value of 0 dB be adopted for stage 13 of the basic circuit reliability 
calculation. 

1.3.3 He was supported by the delegates of Japan, India, the United Kingdom, 
Indonesia, Brazil, Algeria, China, the United States of America, Yugoslavia and 
Chile. 

l. 3·.4 While recogn1.z1.ng that the adoption of either value would not lead to 
major numerical differences, the delegate of the USSR said that a question of 
principle arose because, if the value 0 dB was adopted,_ a noise variability would. 

-no- longer--be tak:e!l- Into con.'siCieration ·at --ali~ ----:B-y-way-- of -comprom.i s-e~- he-proposed---that 
the value 3 dB be adopted whenever atmospheric noise predominated; the value 0 dB 
was acceptable in other cases. The proposal reflected the physical reality yet 
introduced no major difference in the final result of the calculations. 

1.3.5 He was supported by the delegate of Bulgaria and by the delegate of Paraguay 
who said that he would nonetheless be prepared to accept the value 0 dB. 

1.3.6 The Chairman noted that a majority of delegations favoured a value of 0 dB 
and suggested that it should be inserted in Document DT/23. 

It was so decided. 

2. Reports of Working Group 4B (Documents 109, 112, 113) 

2.1 The Chairman of Working Group 4B said that his Group had held two further 
meetings and recalled that Sub-Groups 4B-3, 4B~4, 4B-5 and 4B-6 had been set up to _ 
permit an exchange of views between administrations. Sub-Group 4B-l had met throughout 
the preceding week and had transmitted its conclusions to Working Group 4B. 

The following documents were submitted for approval : 

2.2 Document 109 : As there were no comnients, the document was anproved 
and is to be transmitted to the Editorial Committee. 

--- --- _____ .,._ ---
2.3 Document 112 : Sections 3.1.2 and 3.1.3 had already been approved 
by Committee 4. Both points 3.1.4.1 (with Figure 1) and 3.1.4.2 in section 3.1.4. 
(Receiver characteristics) were submitted for approval. Sub-Group 4B-2 was still 
considering the question raised in section 3.5.1 and would be reporting later; the 
result of certain discussions on the power required was set out in section 3.5.2. 

2.4 The Chairman said that point 3.1.4.2 would be considered under agenda item 5 
and that sections 3.5.1 and 3.5.2 had been inserted to give an overall idea of the 
text. 

2.5 The delegate of Paraguay said that the Spanish title of point 3.1.4.2 should 
be aligned ~ith t_l:le ____ Engli-sh~ -He -was assured by the Chairman that Committee 6 would be 
asked to make the amendment. 

Document 112 was approved. 
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2.6 The Chairman of Working Group 4B introduced Document 113. He recalled -L1at 
.the definitions of minimum usable field strength and usable field strength !1au aln:lddy 
been approved but that a footnote remained to be inserted on page 3 of Document 107. 
The· second paragraph of the footnote should read"··· is considered to have the 
appropriate characteristic". 

3. 

Document 113 was approved. 

Note from the Chairman of Committee 5 to the Chairman of Committee 4 
(Document 106) 

The Chairman opened a general discussion on the note from the Chairman of 
Committee 5. 

3.1 The delegate of the United States noted that, with regard to the first of the 
six parameters, Committee 4 had already adopted a document setting out several values 
for the eo-channel protection ratio with a table showing what they signified in terms 
of quality assessment. As to the other five parameters, he doubted whether, in view 
of their interdependence, it would be possible to establish values different from those 
in the existing documentation. 

3.2 The delegate of Brazil said that there were two aspects to the question. 
First, the technical parameters adopted could be considered with a view to identifying 
those likely to introduce variables in the planning process, e.g. the eo-channel 
protection ratio, which would certainly have to be modified at the second session. 
Broadcast reliability might be among the other variable parameters. Second, acceptable 
minimum values should be decided upon for those parameters which might be modified. 
The United States delegate had mentioned the table relating to protection ratios, 
but Committee 5 still needed other values which Committee 4 regarded as minimal 
for good quality service. For instance, a minimum of 17 dB might be accepted for the 
protection ratio. The list submitted by Committee 5 was not exhaustive; the second 
parameter considered should be broadcast reliability. 

3.3 The delegate of India agreed with some of the remarks made by the delegate 
of Brazil. It was possible to identify other parameters for which minimum values could 
be specified, e.g. the adjacent channel protection ratio and the man-made noise level. 

3.4 The delegate of the Netherlands pointed out that the values already adopted 
by Committee 4 lay just at the minimum acceptable level; it was hardly possible to 
go further. 

3.5 The delegate of Sweden agreed with the previous speaker. The protection 
ratio (Figure B and Table C, page 3 of Document 109) recommended by Committee 4 
corresponded to good guality and "perceptible but not annoying" impairment, or even 
less. He proposed that values should be found corresponding to the grade immediately 
below, i.e. "fair" quality and "slightly annoying" impairment. The eo-channel 
protection ratio corresponding to that grade was 17 dB. 

3.6 The delegate of the United Kingdom agreed with the Netherlands delegate and, 
to some extent, the delegate of Sweden. However, if the values already agreed were 
to be reconsidered, there would be insufficient time to discuss all the questions 
before the end of the Conference. 
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3.7 The Chairman suggested that an ad hoc Working Group should be set up at a 
later stage to select the technical parameters to be taken into consideration. Those 
parameters should be submitted in a separate document formulating the conclusions of · 
Committee 4. 

It was so decided. 

4. Second and fourth reports of Working Group 4B (Documents 99 and 104) 

4.1 The Chairman suggested that both documents should be considered jointly 
since the parameters in question (noise-limited sensitivity of the receiver and AF 
signal-to-noise ratio) were closely linked. 

4.2 The delegate of the United States supported by the delegate of Canada, 
considered that all the values formed a whole and logically should be considered 
as such. In view of the discussions in Working Group 4B, he would be prepared to 
accept as a compromise a value of lOO ~v/m for noise-limited sensitivity of the 
receiver, provided that the AF signal-to-noise ratio was equal to 30 dB. 

4.3 The delegate of India, supported by the delegates of Algeria and Yugoslavia, 
said that in fact all the values were interdependent. It would be better to discuss 
the two parameters separately. 

4.4 The dele~ate of the USSR disagreed. Both parameters could and should be 
considered jointly since they determined the signal-to-noise ratios obtained by 
adding all sources of noise. The United States proposal was reasonable and acceptable 
as a compromise. 

4.5 The delegate of Brazil said he hoped that a consensus would be reached 
not only on the two parameters but on all the other parameters. The United States 
proposal did not cover all the parameters to be considered in calculating both the 
minimum field strength and the field strength to be used for planning purposes. 
Some proposals favoured the adoption of 3 dB above the minimum field strength as a 
reference value. In order to achieve a consensus, t~ose proposals would have to 
be withdrawn; otherwise the problem could not be solved. 

4.6 The Chairman said that receiver sensitivity was measured under specific 
signal-to-noise ratio conditions. 

4.7 The delegate of Thailand supported the view expressed by the Chairman 
and by the delegations of the United States and the USSR. According to CCIR 
Document 22, the sensitivity measurements had given a value of 26 dB for the signal-to
noise ratio and he was prepared to accept that as a compromise. 

4.8 The delegate of Sweden s~pported by the delegates of the Federal Republic 
of Germany and Syria, suggested that the Committee should first establish an AF 
signal-to-noise ratio and then a sensitivity value. Since the CCIR report informally 
recommended a value of 30 dB and the tests conducted in India had given a value of 
21 dB, he proposed that a compromise value of 26 dB should be adopted. 

4.9 The delegate of Brazil, supported by the delegates of Pakistan and Mexico, 
said that the high powers required for broadcasting in tropical regions made it 
impossible to adopt certain values for those parameters. The value of 21 dB proposed 
by India was acceptable. 

4.10 Raising a point of order, the delegate of the USSR recalled that no decision 
had been taken as to whether the two parameters should be considered jointly or 
separately. 
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4.11 The Chairman considered that no decision could be reached even if the 
meeting were extended. Delegations held differing views on the correlation between 
the two parameters in question, some wishing them to be considered jointly, others 
separately. It had also been proposed that the AF signal-to-noise ratio should be 
considered first and noise-limited sensitivity of the receiver afterwards. 

In the circumstances, he suggested that further discussion should be deferred 
until the Committee's next meeting on Monday, 30 January, in order to allow the 
delegations concerned time to consult one another on the matter. 

It was so decided. 

The meeting rose at 1200 hours. 

The Secretaries 

G. KOVACS 

G. ROSSI 

· The Chairman 

J. RUTKOWSKI 
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1.1 The delegate of the United Kingdom, supported by the delegate of the 
Federal Republic of Germany, proposed that the meeting consider Document 108 ("Proposal 
for a further planning principle"). If necessary, the Committee might decide during 
its discussions on the subject to pass the document on to one of its Working Groups. 

1.2 The delegate of Algeria, supported by the delegates of the USSR, Bulgaria, 
German Democratic Republic and Canada, considered that Document 108 should initially 
be dealt with in Working Group 5A rather than in Committee 5. 

After some discussion, it was decided that Document 108 was to be transmitted 
directly to Working Group 5A for consideration at the following meeting of that 
Working Group. 

2. Oral report by the Chairman of Working Group 5A 

2.1 The Chairman of Working Group 5A informed the Committee that an ad hoc 
Group 5A-2, comprising 13 administrations and chaired by Mr. Railton from Papua 
New Guinea, had been set up to study a planning method and to examine and draft a 
number of planning princ~ples for submission to Working Group 5A. No report had yet 
been received from the ad hoc Group, but he had been advised that progress was slow 
in view of the extremely difficult nature of the task entrusted to the Group and the 
widely diverging positions of delegations. 

Working Group 5A itself was endeavouring to develop and approve a programme 
for the progressive introduction of SSB transmissions (agenda item 4.2.4). With 
regard to agenda item 4.2.6, it had been decided that the theoretical capacity of 
high frequency broadcasting bands came more within the terms of reference of Committee 4. 
However, he had been instructed to stress the importance of that Question for ensuring 
the efficient use of the spectrum. Consensus had been reached on a number of planning 
principles, which were set out in Document DT/10(Rev.2). In order to expedite work, 
that document might be submitted to Committee 5 as a white document. Working Group 5A 
had also considered some definitions, in particular those in Document 88. Examination 
of the terms "broadcasting requirements", "national HF broadcasting" and "international 
HF broadcasting" had been deferred. It had been decided that there was no need to 
define "national broadcasting station" and "international broadcasting station". A 
partial definition for the expression "required service area" had been developed and 
approved by the majority of delegations, although one administration had reservations 
which would be put before Committee 5 at the appropriate time. 

2.2 The Chairman of Committee 5 expressed concern that no consensus seemed to be 
emerging on planning methods, which were the key to the success of the whole Conference. 
He thus appealed to all delegations to show a willingness to compromise and to endeavour 
to find areas of agreement. Similarly, some of the definitions still pending were 
holding up the approval of a number of important documents. He therefore urged that 
work on those definitions, as well as the work of ad hoc Group 5A-2, be expedited as 
far as possible. 

2.3 The delegate of the Islamic Republic of Iran fully endorsed the view that all 
administrations should seek a common understanding and degree of compromise. He also 
considered that no further work should be assigned to ad hoc Group 5A-2, which was 
already overloaded. Lastly, he proposed that the planning principles set out in 
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Document DT/10(Rev.2) be taken as a package deal and that the document be dealt with 
fully in Working Group 5A. Only after being approved by that Working Group should it 
be submitted to Committee 5. 

2.4 The Chairman of the Conference drew attention to the general schedule of 
the work of the Conference contained in Document 74, which showed that the Working Group~ 
of Committee 5 were expected to complete their work by Thursday, 2 February. It was 
most important therefore that administrations should work on compromise solutions and 
cease to press their own initial proposals. 

2.5 The delegate of Jamaica said that, as his delegation did not participate 
in ad hoc Group 5A-2, it would be helpful to know what progress that Group was making 
and how soon it could be expected to complete its work. His delegation supported the 
proposal to convert Document DT/10(Rev.2) into a white document immediately, since 
several of the principles contained therein had been determined on the basis of 
consensus, the outstanding problems being definitions. 

2.6 The delegates of Botswana and the USSR also supported that view. 

2.7 The Chairman said that when ad hoc Group 5A-2 had made some significant 
progress, it would report orally to Working Group 5A, which would in turn report to 
Committee 5. Replying to points raised by the delegates of India and the United Kingdom, 
he agreed that a short meeting of Working Group 5A would have to be held the following 
day to consider Document 108. That Group might also consider which of the two proposed 
courses of action should be taken in respect of Document DT/10(Rev.2). The remainder 
of the meeting time that day could be devoted to ad hoc Group 5A-2. Committee 5 
meetings for the following week would be programmed in the light of the progress of 
work and the schedule contained in Document 74. 

The meeting rose at 1715 hours. 

The Secretary The Chairman : 

J. DA SILVA Mr • IRF ANULLAH 
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Annexes 4 

J. RUTKOWSKI 
Chairman of Committee 4 
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ANNEX 1 

3.2 Propagation, radio noise and solar index 

3.2.2 Atmospheric and man-made radio noise data 

3.2.2.1 Atmospheric radio noise data 

The hourly median values of atmospheric noise intensity as contained in 
CCIR Report 322-2 are adopted. 

The method of implementation of the data may be : 

a direct calculation as required based upon a numerical representation of 
the maps; 

a grid representation similar to that currently in use by the IFRB, except 
that the grid should have a size of 10° latitude by 15° longitude in all parts 
of the world; 

the precalculation of values appropriate for each test point. 

The choice from these options should be such as to minimize the calculation 
time required during the operation of the planning method. 

3.2.2.2 Man-made radio noise data 

The median value of man-made noise power Fam expressed in dB above thermal 
noise at T

0 
= 288K, to be adopted is given by : 

Fam = 60.4 - 28.15 log f 

where f is the frequency in MHz. 

3.2.2.3 The combination of atmospheric and man-made noise 

In each case the values of atmospheric noise and man-made noise intensities 
shall be compared and the greater one shall be used. 

3.2.3 Signal fading 

3.2.3.1 Short-term (within the hour) fading 

The upper-decile amplitude deviation from the median of a single signal is to 
be taken as 5 dB and the lower-decile deviation is to be taken as 8 dB. 
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Long-term (day-to-day) fading 

The magnitude of the long-term fading, as determined by the ratio of operating 
frequency to basic MUF is given in Table 3.3.3-I. 

TABLE 3.3.3-I 

Decile deviations from the predicted monthly median value 
of signal field strength, in dB, arising from day-to-day variability 

Corrected 
geoNgne~ic < 60 8 > 6o· -
la tHude 1 

Transmitting frequency/ ~ower Upper Lower Upper 
predicted basic Hl1F decile decile decile decile 

~ 0.8 -a 6 -11 9 

1.0 -12 8 -16 11 

1.2 -13 12 -17 12 

1.1. -10 13 -l) 13 

1.6 -8 12 -ll 12 

1.8 -a 9 -ll 9 
2.0 -8 ~ -11 9 

).0 -1 s -9 8 

t..o -6 1 -8 7 

~ 5.0 -5 T -1 1 

' 

Note 1- If the pole-ward extreme of the great circle between transmitterand receiver 
considered between the control points located 1~000 km-from each erid of tne path~ 
reaches a corrected geomagnetic latitude of 60° or greater, the values for ~ 60° have 
to be used. The relationship of corrected geomagnetic latitude to geographical 
coordinates is shown in Figures L-1 and 2_7. 
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FIGURE[!]- Corrected geomagnetic latitude in. the northern hemisphere 

(Geottraphk latitude and lonttitude are also displayed for reference) 
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ANNEX 2 

3.3 Radio-frequency protection ratios 

After a careful review of Administrations proposals 
and the extensive study of this matter by the CCIR, the 
Conference adopted recommendations which consider the 
subjective tests comparing quality of lfstener satisfaction 
with various levels of protection rati6~:--The decisions 
were also made with a recognition that the number of 
requirements and the limited amount of allocated spectrum 
space would require a reduction of the desired protection 
ratio comensurate with the number of requirements to be 
satisfied. With these considerations in mind the following 
decisions were made. 

3.3.1 Go-channel protection ratios and frequency tolerances 

For stable conditions where the frequency difference 
between wanted and .unwanted carriers does not exceed lOO Hz 
the v-al"ue of 27 dB is adopted as a value to be achieved if 
feasible. If this value of protection ratio is unobtainable the 
values in figure /-B 7 provide planners with advice on the resultant 
quality of service when protection ratios are reduced from the level 
of 27 dB. 

Transmitter frequency tolerances are contained in Appendix 7 
of the Radio Regulations. In order to preserve the need for no more 
than lOO Hz difference between wanted and unwanted carriers referred 
to above, administrations are urged to use a frequency tolerance of 
no more than± 50 Hz. 
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eo-channel protection ratio 

Relationship between reception quality 
and eo-channel RF protection ratio 

TABLE { C} 

33 dB 

Table /-C 7 provides a description of the five levels 
of quality assessment grades. 

Quality Impairment 

5 Excellent 5 Imperceptible 
4 Good 4 Perceptible, but not annoying 
3 Fair 3 Slightly annoying 
2 Poor 2 Annoying 
I Bad I Very annoying 
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Relative values of protection ratio as a function of carrier frequency 
separation 

Once a value for the eo-channel radio-frequency protection ratio has been 
determined, then the radio-frequency protection ratio, expressed as a function of the 
carrier frequency spacing, shall be determined by addi~g the value given in the curve in 
Figure [-c_7 to the value of the eo-channel RF protection ratio. 
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3.6 Use of synchronized transmitters 

3.6.1 The use of synchronized transmitters, where appropriate, is an efficient 
means of economizing frequency spectrum. When synchronized transmitters are utilized 
the carrier frequency difference shall be 0.1 Hz or less f~r .. broadcasting the same 
programme to partially overlapping or non-overlapping service areas. 

3.6.2 Protection ratios in the range of 3 to 11 dB give· s:atisfactory reception with 
a carrier frequency difference of 0.1 Hz or less. For planning purposes a value of 
8 dB shall be used. 

When the synchronized transmitters are driven by a 1common oscillator and use 
antennas which have similar vertical radiation characteristics a lower protection ratio 
of 3 dB shall be adopted for planning. 
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ANNEX 3 

3.1 Double sideband (DSB) system specifications 

After a review of administrations' proposals and the study of this matter 
by the CCIR, the Conference adopted the following Double Sideband (DSB) System 
specifications. 

3.1.1 Transmission characteristics 

3.1.1.1 Audio-frequency bandwidth 

The upper limit of the audio bandwidth of the transmitter shall not exceed 
4.5 kHz and the lower limit shall be 150 Hz with lower frequencies attenuated at a 
slope of 6 dB per octave. 

3.1.1.2 Necessary bandwidth 

The necessary bandwidth is twice the audio-frequency bandwidth. 

3.1.1.3 Characteristics of modulation processing 

The audio signal shall be processed such that the modulating signal retains 
a dynamic range of not less than 20 dB. Excessive amplitude compression, together 
with improper peak limitation, will lead to excessive out-of-band radiation and thus 
to adjacent channel interference, and shall therefore be avoided. 

3.1.2 Channel spacing 

(For the text already adopted see Document 93, Annex 4.) 

3.1.3 Nominal carrier frequencies 

(For the text already adopted see Document 93, Annex 4.) 

3.1.4 Receiver characteristics 

3.1.4.1 Overall selectivity of the receiver 

The overall selectivity of the receiver as shown in Figure ~1] below, shal= 
be used for planning purposes. 

Noise limited sensitivity of the receiver 

(Text will follow.) 
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Overall frequency response of the reference receiver 

3.5 Antennas and power 

The combined effects of transmitter power. and antenna characteristics which 
determine the equivalent isotropic radiated power (e.i.r.p.) are the overall con
sideration which is significant in computations for HF broadcasting planning purposes. 
The selection of power and associated antennas should be based on the use of the most 
directional antenna possible appropriate to the broadcasting requirement. The power 
required must be as low as possible to achieve broadcasting objectives. 

3.5.1 

3.5.2 

Characteristics o~ antennas to be used for planning 

(Text will follow.) 

Transmitter power and equivalent isotropic radiated power appropriate for 
satisfactory service 

The propagation prediction method described in section 3.3.1 shall be used 
to determine the appropriate transmitter power to achieve satisfactory service. The 
appropriate transmitter power varies with the propagation conditions which in turn 
are functions of diurnal, seasonal, and solar cycle period and geographic location. 

(Additional texts will follow pending Committee 4 actions.) 
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ANNEX 4 

(Text of Note 1 on page three of Document 107, concerning the definitions 
"m.inimum usable field strength" and "usable field strength" :) 

Note 1 - The terms "minimum usable field strength" and "usable field strength" refer 
to specified field strength values to be achieved by a wanted signal in order to 
obtain the required reception quality. 

In determining whether these requirements are met, the 50%.(median) level 
of a fading signal is taken as the appropriate characteristic. 
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3.2.3.3 Calculation of fading allowance for different percentages of time 

Fading allowances for other percentages of the time may be expressed in _ 
terms of, at the decile deviation, F90 , by the expression 

where Fx is the deviation for x% of time. 

Values of c for x in the range 50-90% are given in Table i-3.2.3.3-I_Z 

TABLE /-3.2.3.3-I 7 

The parameter c 

X (:) 

so 
60 

70 

80 

90 

c 

0 

0.18 

0.36 

0.63 

1 
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3.2.1 The method to be used to determine the skv-wave ~ield strength for HF 
broadcast planning purposes 

3.2.1.1 Introduction 

The field strength prediction method is in two parts : for ranges up to 
7,000 km and for ranges beyond 9,000 km. In the interval, 7,000 to 9,000 km, an 
interpolation procedure is used. 

3.2.1.2 Ionospheric parameters 

Values of selected ionospheric parameters (foE, foF2 and M(3000)F2) are 
needed together with the derived parameters (E-layer basic MUF and F-layer basic MUF) 
in order to determine the field strength of sky-wave modes reflected from the 
ionosphere. For total path lengths between 0 and 4,000 km, the basic MUF of an E mode 
is predicted. For all path lengths the basic MUF for the F2 mode is predicted. 
Where appropriate the higher of the two values gives the basic MUF for the path. 

The vertical radiation angle is also needed in the calculation of sky-wave 
field strength. The vertical radiation angle is used to determine the appropriate 
mode of propagation and is also used in conjunction with the antenna gain to determine 
the proper field strength. 

The transmitting antennas in use will have gains which vary with the vertical 
radiation angle and some antennas, intended for shorter distance broadcasting, radiate 
very poorly at low angles. It is important to associate the antenna gain at the 
appropriate radiation angle with the propagation prediction for that particular mode. 

3.2.1.2.1 E-la-;[er_parameters 

3.2.1.2.1.1 E-layer data 

For paths up to 2000 km foE is evaluated at the path mid-poir.t. 
For ranges 9reater than 2000 km foE is evaluated at two control points, 
each 1000 km alQng the path from the transmitter and receiver respectively. 
At these points the solar zenith angle x, in degrees, is determined, then : 

foE= 0.9 ((lao + 1.44Rt2)cos x'] 0
•25 MHz 

, e0.1J(ll6 -X) 
vhere x'= X for 0 : X ~ 80 ; X = 90 - l0. 8 for 80 < X < 116 

x'= 89.907 for X ~ 116 

R12 is the 12 month running mean sunspot number 

For reasons of economy. th1s document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional cop1es can be made available. 

I 



- 2 -
HFBC-84/122-E 

3.2.1.2.1.2 E-layer basic MUF Erediction (E(D) MUF) 

The foE value at the mid-point of the path (for paths up to 
2000 km) or the lower of the foE values at the two control points (for 
paths lonq,~r than 2000 km) is taken for the computation of the E-layer 
basic MUF. 

The MUF for a path of length D is given as 

E(D)MUF = foE. sec illO 

With i
110 

= angle of incidence at a height of 110 km 
evaluated in accordance with Report 252. 

3.2.1.2.1.3 E-layer screening frequency (f l s 

The foE value at the middle point of the path (for paths up to 2,000 km), or 
the higher one of the foE values at the two control points 1,000 km from each end of 
the path (for paths longer than 2,000 km), is taken for calculation of E-layer 
screening frequency. 

f s = 1. 0 5 foE sec q> s 

1n whiah ~ = arc sin [R cosAr 1 
5 

R + 110 J 
R is the radius of the Earth, 6,371 km, 

6F is the vertical radiation angle for F2-layer mode (see section 3.2.1.2.3) 

3.2.1.2.2 F-layer parameters 

3.2.1.2.2.1 F2-layer data 

Numerical maps of the parameters foF2 and M(3000)F2, for solar index values 
R12 = 0 and lOO, and for each month are presented in Report 340. This prediction 
method uses the Oslo coefficients to determine the values of foF2 and M(3000)F2 for 
the required locations and times. It may be desirable to calculate in advance, values 
of these parameters at specific grid intervals of latitude, longitude and times and to 
use an interpolation procedure to obtain values for the required location and time 
between appropriate grid points. The use of a grid may be appropriate for other
ionospheric parameters as-~~11. 

3.2.1.2.2.2 F2-layer basic MUF prediction (F2(D)MUF) 

3.2.1.2.2.2.1 For paths up to 4,000 km 

F2-layer basic MUF is calculated from 

F2(ZERO)MUF = foF2 + fH/2 

F2(4000)MUF = 1.1 foF2.M(3000)F2 

where fH is the electron gyro-frequency given in terms of parameters of the Earth's 
magnetic field. A numerical representation is available in Report 340. 
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At the midpoint of the great-circle path betveen the transmitter and 
receiver determine the above values for the solar index values R12 = q and 
~2 = lOO. Interpolate or extrapolate linearly for required index values betveen 
RI2 = 0 and 150. For higher sunspot activity use R:2 = 150. 

vhere 

Interpolate tor the length or the path using the relationahip 

F2(D)MUF = F2(ZERD)MUF + [ F2(4000)MUF - F2(ZERO)MUF} K{D) 

K(D) = 1.64 .. lo-7o2 for 0 ~ D < BOO and 

K(D) = 1.26. • lo-14o4 - LJ • 1o-lOoJ + 4.1 ·lo-7o2 - 1.2 • lo-4o 

tor 800~ D ~ 4000. 

where D is in km. 

This gives the median F2-layer basic MUF. 

3.2.1.2.2.2.2 For paths longer than 4,000 km 

For these paths (vhich may be the longer great-circle path), control points 
are taken at 2,000 km from each end of the path. At these points, values of F2(4000)MUF, 
interpolating for sunspot number, are determined and the lover value is selected. This 
gives the median F2-layer basic MUF. 

3.2.1.2.3 Vertical radiation angle 

Radiation angle is taken into account in the prediction of field strength. 
It is given, approximately, by : 

a = ore tan (cot ~ - R : h' coooc ~) 
vhere 

d = hop length of an n hop mode given by d ~·Din 

h' = 110 km for the E-layer or h' is as given in 3.2.1.3.1.1 for the 

F2-layer. 

In the method for shorter path lengths (section 3.2-.1.3.1) the radiation 
angles calculated are used in the determination of antenna gain. For the longer path 
lengths the appropriate procedure is described in section 3.2.1.3.2. 

3.2.1.3 The prediction of the median field strength 

3.2.1.3.1 Method for path lengths of 0 to 7,000 km 

CCIR Report 252-2 details the geometrical considerations, the reflection 
areas used and the method of performing ray-path calculations. 

The procedure is based on the ray-path geometry with mirror reflections in 
the ionosphere. The method determines the field strengths of the two strongest modes 
propagated via the F2 region and the strongest mode propagated via the E region. The 
resultant field strength from these modes is obtained by power addition. In 
circumstances where a low-order F2 mode is screened by the E-layer, as determined in 
the ray-path calculations, or where an antenna is specified which only radiates 
sufficiently at high angles, the next higher-order mode must be considered. 
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It is recognized that multi-hop E region propagation suffers substantial 
absorption losses and E modes are not considered at ranges beyond 4,000 km. 

The appropriate inclusion of these concepts into a computer implementation 
for practical planning purposes is in accordance with the following procedure. 

3.2.1.3.1.1 For the path length, d(km), determine the minimum number of hops for an 
F2 region mode. This is given approximately as ((the integer part of d ~ 4,000) + 1) 
or better, by calculating the ray-path geometry using the height hpF2 given by : 

km 

The reflection height h', which is a function of time, location and path 
length, is used for the ray-path calculations for F2-modes. It is given by : 

b
1 

: )58 - (11 - 1004) (18.8 - ~) + Ad (0.0) + ~} km 
X: X 

or 500 km, whichever is the smaller, 

a = 0.04 or (l/M(3000)F2) - 0.24, whichever is the larger and 

x = foF2/foE, determined at the control point with the lovest value _of 
foF2, or 2, whichever is the larger. 

3.2.1.3.1.2 For the given mode, determine the vertical radiation angle from 
section 3.2.1.2.3 and then determine the transmitting antenna gain Gt at that angle and 
the appropriate azimuth, relative to an isotropic antenna. 

3.2.1.3.1.3 Compute the median field strength for that mode using the formula : 

Ets = 136.6 + Pt + Gt + 20 log f - Lbf - Li - 1m - Lg - Lh - 12.2* dB(l~V/m) 

where f is the transmitting frequency in MHz and Pt is the transmitter power in dB 
relative to 1 kW. Ltf is the basic free space transmission loss in dB, given by : 

Lbf a 32.4-5 + 20 log f + 20 log p• 

P' is the virtual slant range in km 

d 

P' :: [2RL sin 2fi ] 
~cos ( 6 + ~R) 

Li is the absorption loss in dB given in CCIR Report 252-2. It is determined for 
each hop and the results are added. For frequencies above the basic MUF, it continues 
to vary \..'ith frequency and is calculated assuming ray paths similar to those at the 
MUF. 

*L-This term contains those effects of sky-wave propagation not otherwise included in 
this fast simple method. A value of 12.2 dB is recommended based upon data · 
available. It is noted, however, that the value may need to be changed by those 
implementing this ~rocedure to take account of additional calibrated data which 
became available._/ 
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In is the "above-the-MUF" loss. For frequencies, f, above the basic MUF (fb) 
of a given mode 

L = 130 (-=-r __ - ~2 

m ( fb) J 
d.B 



TABLE 1 

Lh for paths less than 2,500 km 

G.M.I 
LAT. 01-04LMT 04-011MT 07-10LMr 10-13LMT 13-16LMT 16-191MT 19-22LMT 22-01LMT 

WINTER (NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

00-40 o.o 0.0 0.0 O.Q 0.0 0.0 0.0 0.0 
40-45 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
45-50 

l 
0.1 0.3 0.6 0.0 0.1 0.1 0.3 0.1 

50-55 0.6 0.8 1.6 0.1 0.3 0.6 1.0 0.3 
55-60 1.5 2.1 4-4 0.7 0.8 2.2 2.5 1.3 
60-65 

l 
4.8 8.2 10.5 2.7 1.6 5.7 7.3 5.2 

65-70 6.7 11.0 13.5 3.0 1.7 5.8 8.6 6.0 
70-75 5.7 7.9 10.7 1.7 0.9 3.6 4.1 4.0 
75-80 i 2.5 5.0 7.1 0.9 0.3 1.9 2.3 2.0 

I 
l EQUINOX (MARCH, APRIL, SEPTEMBER, OCTOBER) :::r:: 

1-:I:j 
l b:1 

00-40 l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 
I I 

40-45 o.o 0.1 0.2 0.1 0.1 0.3 0.2 0.1 (X) 
.p..... ~ 

45-50 0.4 0.4 0.9 0.6 0.4 1.3 0.9 0.8 ............ 
1--'1 

50-55 1.0 1.0 2.7 1.8 1.2 2.7 2.1 2.1 1\.) 
1\.) 

55-60 2.0 3.0 6.2 3.7 2.6 4.5 4.0 5.0 I 
t::z:j 

60-65 4-7 5.0 12.0 7.5 5.6 7.8 9.0 11.8 
65-70 6.8 11.6 19.6 8.8 6.3 7.8 10.3 14.6 
70-75 4·9 11.7 20.0 6.2 3.3 4.9 7.7 9.5 
75-80 2.0 7.5 9.2 3.9 1.6 3.0 4.2 4.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.1 0.1 0.0 0.1 0.1 0.2 0.1 0.0 
45-50 0.5 0.4 0.5 0.4 0.5 1.1 1.0 0.4 
50-55 1.3 1.1 1.4 1.0 1.1 3.0 2.9 0.7 
55-60 2.9 2.4 3.0 2.6 2.9 5.8 5.8 1.8 
60-65 6.0 4.1 6.0 5.3 4-3 8.4 '( .6 4.3 
65-70 6.0 4.6 7.3 5.0 4.2 7.2 8.8 5.0 
70-75 3.7 3.8 5.0 3.5 3.2 4.8 6.0 3.4 
75-80 2.4 2.8 3.1 2.7 2.3 3.8 4.3 2.1 



TABLE. 2 

Lh for paths greater than 2,500 km 

G.M. 
01-04LMT 04-07LMT 7-10LMT 10-131MT 13-16LMT 16-19LMT 19-22LMT LAT. 22-01LMT 

J 
WINTER (NOvEMBER, DECE:MBER, JANUARY, FEBUARY in the Northern Hemisphere) I (MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) l 

1 00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
j 40-45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

45-50 0.1 0.1 0.1 0.0 0.1 0.1 0.2 0.2 
50-55 0.4 0.4 0.2 0.0 0.4 0.4 0.9 0.8 
55-60 1.1 1.8 0.9 0.2 1.2 1.4 2.0 2.3 

. 60-65 3.3 6.2 2.6 1.3 2.6 3.4 3.6 7.6 
65-70 5.5 6.4 4.1 2.0 4.1 3.6 4.4 9.9 

: 70-75. 3.9 4.6 3.3 1.3 4.0 2.2 3.1 8.0 
! 
1 75-80 2.2 3.2 1.9 0.7 2.7 1.2 1.2 2.9 ·::c: j 

! (MARCH, OCTOBER) 
f:rj 

EQUINOX APRIL, SEPTEMBER, tJ::j 

i 
0 
I I i 00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CO 

f 40-45 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 
~--J 
f--11 

~ 45-50 0.2 0.2 0.3 0.2 0.1 0.5 0.6. 0.4 l\.) 
l\.) 

l 50-55 0.5 0.6 0.5 0.6 0.5 1.6 1.8 1.1 I 
trj 

i; 55-60 1.0 1.3 1.3 1.7 1.3 3.4 3.8 2.4 
I 60-65 2.9 3.8 4.2 4.1 2.9 6.3 8.4 7.3 
~ 65-70 4.3 5.6 6.4 5.1 4.4 6.3 9.2 9.3 
l 70-75 3.0 4.7 5.0 3.0 2.4 3.4 5.4 4.8 
I 75-80 
! 

1.3 1.9 2.2 0.8 0.8 0.8 1.2 1.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
i 40-45 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
i 45-50 0.5 0.3 0.4 0.2 0.4 0.1 0.6 0.5 

50-55 1.1 1.1 1.1 0.6 1.2 0.4 1.9 1.3 
55-60 2.5 2.9 2.6 1.1 2.5 1.2 3.8 2.9 
60-65 4-9 7.5 6.2 2.2 3.8 2.6 5.2 5.0 
65.:.70 5.0 7.8 6.1 2.3 3.8 2.7 4.8 5.0 
70-75 3.2 5.4 3-4 1.5 2.2 0.9 2.6 3.2 
75-80 2.0 4-3 1.5 1.1 0.8 0.1 0.9 1.4 

---~ . ·•· ~- ·--··· ... - -- ··fi--~-----·· 
._, ____ fi ·- --· 
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Lm is independent of the number of hops, but is limited to a value of 81 dB. 

Lg is the ground reflection loss at intermediate reflection points. It is 
given as 2 aB for each intermediate ground reflection, i.e. : 

for one hop paths Lg = 0; 

two hop paths Lg = 2 dB; 

three hop paths Lg = 4 dB. 

Lh is the factor to allow for auroral and other signal losses and is given 
in Tables 1 and 2 using the methods given in Report 252-2 to determine the local mean 
time, the geomagnetic latitude and the locations at which it is applied. 

3.2.1.3.1.4 Repeat the procedure of 3.2.1.3.1.2 and 3.2.1.3.1.3 using successively. 
higher· order modes (i-ncrea~irig t~e_ n~per of hops __ by_ one each time) until the predicted 
mode field strength reaches a maximum. Select the two strongest F2 region m9des, 
noting the field strength -and -radiatio-n angles. 

3.2.1.3.1.5 For the E region the lowest order mode is lE for ranges 0 - 2,000 km 
and 2E for ranges 2,000 to 4,000 km. The E mode radiation angle and field strength are 
again obtained as in section 3.2.1.2.3 and section 3.2.1.3.1.3. 

3.2.1.3.1.6 Repeat the E mode calculations for successively higher modes until a 
maximum is found. 

3.2.1.3.1.7 The resultant of combining the field strengths of the two strongest F2 modes 
-

and the strongest E mode is obtained by calculating the square root of the sum of 
the squares of the numerical values of the field strengths. 

3.2.1.3.2 Method for path lengths greater than 9,000 km 

At long ranges, generally with low radiation angles, the method of 
prediction using geometric ray-hops is inadequate at present. The method used for long 
distances is based on an empirical fit of observations. In this method the antenna 
gain term, Gtl, is the greatest value of antenna gain in dBi which occurs in the range 
of vertical radiation angles-from oo-to 1~- at the appropriate azimuth. 

The overall median field strength is given by : 

dB (1wv\ 
m / 

Eo = 139.6 - 20 log P', and the height used in the determination 
of P' is 300 km. 

It is assumed within this procedure that there is a hypothetical ray path 
with a number of equal length hops, each less than 4,000 km. 

::.<CThi3 term contains those effects of sky-wave propagation not otherwise included in 
the method. A value of 0.8 dB is recommended based upon data available. It is noted 
however that this value may need to be changed by those implementing this procedure to 
take account of additional calibrated data which became available.~ 
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Ga.P is the increase in field strength due to focu~sing ~t __ long distances. 
In the case of propagation to very long distances with D, the great-circle 
distance between transmitter and receiver, greater than TIR/2, this 
focussing is taken into account by means of the following formula : 

for (2 n - I) (2 n + I) - 2 - 1tR <;; D < -
2
- 1tR wirh n ... I and 2. 

As Gap t~nd~~~i~!inity forD= nTIR it is limited-arbitrarily to the 
value of 30 dB. 

fM is the upper licit frequency. It is deterained separately for the first 
and last hops or the path and the lover value is taken. 

~ = 1.2 + v rb 
r 

b, noon 
+ x/1-b·/~on- l) + y( ~:9· min )

2 
\~ b b .. noon 

fb is the basic MUF deter.mined by the method given in 
section 3.2.1.2.2.2. 

rb, noon is the value or rb !or a tico corresponding to local noon at 
the control point 

,. 

fb, Din is the lowest value of f for the hop which occurs during the 
24 hours b 

\1, X and Y ~re given in Table J. The aziauth of the great-circle path 
is determined at the centre of the vhole path 4nd this an«le is usea for linear 
interpolation-in angle betveen the east-vost and north-south values. 

TABLE 3 

Values Y, X. Y used Cor the determination of 
the correction factor K 

V I y 

East-vest 0.1 1.2 0.6 

North-south 0.2 0.2 0.4 

r1 is the lover limit frequency vhen the path is in daylight 

f 1 = (5.3 . I I (1 + 0.009~2 ) ~ cos! X 

(9.5 • 10
6 ) 

cos 190 1n P' 

MHz 
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In tho cw:::cation, X 1c det.on:d.Dod tor each travorco ot tho ray pcth 
through the he 1gb t or 90 loJ. 

vben x>90°, costx is taken as zero 

190 is the angle or inciden~ et Q hoicht or 90 la:l 

I ic aiven iD Tcblo 4. 

Ay is a winter-anomaly factor determined at the path mid-point which is 
unity for geographic latitudes 0 to 30° and at 90° and reaches the maximt~ values 
given in Table 5 at 60°. The values at intermediate latitudes are found by 
linear interpolation. 

Ac the path progressively becomes dark the values ot rL are calculated 
until the time t when rL ~ 2fLH vhe re r =ID ( Hlh). During tho subsequent 

n LH~~ 

three hours ft is calculated from rL = 2ftNe-0 · 2Jt where t is the tiDe in hours 
after tn. For the recainder of the night hours fL = fLN until the tiDe when tbe 
daylight equation sivea a hisher value. 

TABLE 4 

Values or I used in the equation for fL 

Latitudes Month 

~erminal l Terminal 2 J F K A K J J A s 

>J5°H >J5°N 1.1 1.05 1 l 1 1 1 1 1 

>J5°N J5°H-J5°S 1.05 1.02 1 l l l 1 1 1 

>J5°N >)5°S 1.05 1.02 1 1 1.02 1.05 1.05 1.02 1 

J5°N-J5°S J5°N-J5°S 1 1 1 l l l 1 1 1 

J5°N-J5°S >)5°S 1 1 1 l 1.02 1.05 1.05 1.02 1 

>)5°S >)5°5 1 1 1 l 1.05 1.1 1.1 1.05 1 

TABLE 5 

0 N D 

1 1.05 l.l 

1 1.02 1.05 

1 1.02 1.05 

l 1 1 

1 1 1 

l 1 1 

Values of the Yinter-anomaly factor, Aw, at 60° geographic latitude 
used in the equation for fL 

Month 

hemisphere J F M A M J J A s 0 N 

Northern 1.30 1.15 1.03 1 1 1 1 1 1 1.03 1.15 

Southern 1 1 1 1.03 1.15 1.30 1.30 1.15 1.03 l l 

D 

1.30 
I 

l I 
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3.2.1.3.3 Method for path lengths between 7,000 and 9,000 km 

In this range of distances, the field strengths Et and Etl are determined by 
both of the above procedures and the resultant is found by a~propriate mathematical 
interpolation. The interpolation proce~ure is given as : 

Eti = Ets + D-7000 (Etl - Ets) dB(llJV/m)~~· 
2000 

L.W. BARCLAY 
Chairman of Working Group 4A 

~</-Taking account of the data that became available, those charged with implementing this 
-procedure may consider an alternative form for this interpolation.7 
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THEORETICAL CAPACITY OF THE HFBC BANDS 

The theoretical capacity of the HFBC bands is dependent on a variety of 
factors~ These include the radio-frequency protection ratio, transmitter powers, the 
antenna directivities and the assignment method. 

Also important for the channel capacity is the time period and the frequency 
band considered. Based on calculations accomplished by several administrations and 
utilizing the data of the IFRB, the average capacity (available number of 
stations/channel at a given time) was generally found to be in the rang~ of three to 
four. 

The capacity decreases in the higher frequency bands and for higher RF 
protection ratios. The range of capacity is from one to seven. 

In general no single value for the capacity of any band can be determined 
since the capability to accommodate requirements is subject to factors which would 
vary from one schedule to another. 
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ANNEX 2 

3.9 Specificatio~s an~_progressive introduction of an SSB system 

Considering the advantages of SSB transmission, such as 

a more efficient utilization of the frequency spectrum by a reduction 
of interference; 

the capability of improving the required protection ratio between adjacent 
channels in the case of a sufficient carrier reduction; 

the capability of improving the quality of reception, in particular under 
poor propagation conditions (selective fading), with SSB receivers; 

the possiblity to produce the same sideband power as a current DSB transmitter 
with less capital and operational costs, 

the Conference adopted the following Single Sideband (SSB) system specifications under 
the assumption of a progressive introduction of receivers with synchronous demodulation. 
With respect to a necessary transition period from DSB to SSB, some consideration 
must also be given to the reception of SSB signals with reduced carrier by receivers 
with envelope detection. At the end of the transition, all of the advantages of 
SSB transmissions mentioned above could then be realized. 

SSB system specification 

3.9.1.1 Audio-frequency bandwidth 

The upper limit of the audio bandwidth of the transmitter shall not exceed 
4.5 kHz with a further slope of attenuation of 35 dB/kHz and the lower limit shall be 
150 Hz with lower frequencies attenuated at a slope of 6 dB per octave. 

3.9.1.2 Necessary bandwidth 

The necessary bandwidth is equal to the audio-frequency bandwidth. 

3.9.1.3 Characteristics of modulation processing 

The audio signal shall be processed such that the modulating signal retains 
a dynamic range of not less than 20 dB. Excessive amplitude compression, together 
with improper peak limitation, will lead to excessive out-of-band radiation and 
thus to adjacent channel interference, and shall therefore be avoided. 

Channel spacing 

During the transition period, the channel spacing for SSB shall be 10 kHz. 
In the interest of spectrum conservation, during the transition period, it is permis
sible to in~erleave DSB and SSB transmissions midway between two adjacent channels, 
i.e. 5 kHz separation between carrier frequencies, to different geographical areas. 
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After the end of the transition period the channel spacing and carrier 
frequency separation shall be 5 kHz. 

Nominal carrier frequencies 

Carrier frequencies for SSB shall be integral multiples of 5 kHz. 

3.9.1.6 Sideband to be emitted 

The upper sideband shall be used. 

3.9.1.7 Suppression of the unwanted sideband 

With respect to the relative RF protection ratio, the degree of suppression 
of the unwanted sideband (lower sideband) and of intermodulation products in that 
part of the transmitter spectrum shall be at least 35 dB relative to the wanted side
band signal level. Because of the large difference of signal amplitudes in adjacent 
channels in practice, however, a greater suppression is recommended, (e.g. 50 dB 
in the exciter producing the SSB signal at low power level and 40 dB suppression of 
unwanted intermodulation products in the RF power amplifier of the transmitter). 

3.9.1.8 Degree of carrier reduction (relative to peak envelope power) 

During the transition period the carrier reduction of the SSB emission shall 
be 6 dB, to allow SSB transmissions to be received by conventional DSB receivers with 
envelope detection without significant deterioration of the reception quality. 

At the end of the transition period the carrier reduction of the SSB 
emission shall become 12 dB. 

Frequency tolerance 

The frequency tolerance of the SSB carriers shall be+ 10Hz*. 

* Note - This frequency tolerance is acceptable only under the assumption that future 
SSB receivers will be equipped with a device locking the locally re-inserted carrier 
for synchronous demodulation to the carrier of the SSB emission. (See also 
paragraph 3.9.1.11.) 

3.9.1.10 Overall selectivity of the receiver 

The reference receiver shall have an overall bandwidth of 4 kHz, with a 
slope of attenuation of 35 dB/kHz~~. 

~~ Note - Other combinations of bandwidth and slope of attenuation as given below are 
possible with the same re la ti ve RF protection ra.tio of about -27 dB at 5 1d1z carrier 
difference. 

Slope of Attenuation SSB Receiver Audio-Frequency Bandwidth 

25 dB/kHz 3300 Hz 

15 dB/kHz 2700 Hz 
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3.9.1.11 Detection system of the SSB receiver 

SSB receivers shall be equipped with a synchronous demodulator, using for 
the carrier acquisition a method whereby a carrier is regenerated by means of a 
suitable control loop which pulls the receiver to the incoming carrier. Such 
receivers must work equally well with conventional DSB transmissions and with SSB 
transmissions having a carrier red~ced to 6 or 12 dB relative to peak envelope power. 

3.9.1.12 Equivalent sideband power 

During the transition period an equivalent SSB emission is one giving the 
same loudness level as the corresponding DSB emission, when it is received by a DSB 
receiver with envelope detection. This is achieved when the sideband power of the SSB 
emission is 3 dB larger than the total sideband power of the DSB emission. (The peak 
envelope power of the equivalent SSB emission as well as the carrier power are the 
same as that of the DSB emission.) 

After the end of the transition period, the equivalent sideband power can 
be reduced by 3 dB. 

3.9.1.13 RF protection ratios 

Assuming that the SSB and DSB emissions correspond to the technical 
characteristics specified above the following RF protection ratios shall be applied 

during the transition period : 

RF eo-channel protection ratio 

Due to the need to increase the radiated sideband power by 3 dB in the case 
of equivalent SSB emissions, there is a consequent need to make an allowance of the 
same 3 dB in the eo-channel protection ratio for the case of a wanted DSB signal 
interfered with by an SSB signal, if the same quality of reception is to be maintained. 

Relative RF protection ratios 

(For the following protection ratios SSB emissions with equivalent sideband 
power are assumed.) 

a) If a wanted DSB signal is received by a conventional DSB receiver with 
envelope detection which is interfered with by an SSB emission. 

According to the resulting RF protection ratio, reception of the wanted DSB 
signal in the lower channel at for example b.F = -5 k:Hz wiiY. be Impaired--by 
about 1 dB, while under the same conditions receEtion of the wanted DSB signal 
in the upper adjacent channel at ~F = +5 kHz -will. be -impaired by abo-ut-4--d.B _____ _ 
in compa~isQn to the present RF protection ratios, as specified in 
Figure L c_/ of paragraph 3.3.2. 

The corresponding value for !iF = ± 10 R:Hz will 15e -32 dB. 
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For the case of a wanted SSB signal interfered with by a DSB signal, values 
of Figure L-c_7 of paragraph 3.3.2 shall be used. 

c) In case of a wanted SSB signal interfered with by an SSB signal, the values 
mentioned in a) above shall be applied. 

after the end of the transition period (both wanted and interfering signals 
are SSB signals) 

RF eo-channel protection ratio 

The RF protection ratio is the same as that applied for the DSB system. 

Relative RF protection ratios 

Relative RF protection ratios shall be as shown in Figure L-E_/ 
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RF protection ratios Arel is given with respect to the frequency difference 
6F between the wanted carrier f and the interfering carrier f. 
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Thus negative 6F describes interference from the upper adjacent channel. 
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NINTH REPORT OF WORKING GROUP 4B 

TO COMMITTEE 4 

Document 124-E 
25 January 1984 
Original : English 

COMMITTEE 4 

Working Group 4B considered the proposals concerning the value of "reference 
usable field strength". The Group could not take a unanimous decision on the subject. 

About half of the delegation which expressed their opinion was in favour of 
fixing the reference level at the minimum usable field strength value. The other half 
preferred, for the determination of the reference level 7 the value : 

Eref = Emin + 3 dB 

The Working Group decided to ask Committee 4 to take the decision on the 
above subject. 

Y. TADOKORO 
Chairman of Working Group 4B 

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

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY /FEBRUARY 1984 

SUMMARY RECORD 

OF THE 

FIFTH MEETING OF COMMITTEE 4 

1. Paragraph 4.5 

Replace the paragraph by the following : 

Corrigendum 1 to 
Document 125-E 
2 April 1984 
Original : English 

COMMITTEE 4 

"4.5 The delegate of Italy reconfirmed the proposal he had made in Working 
Group 4B, in support of the New Zealand proposal." 

2. Paragraph 4.6 

J. 

Insert "Portugal" between "Poland" and "the United States". 

Paragraph 4.11 

Delete "Portugal". 

For reaaons of economy, this document is printed in a limited number. Participlnts are therefore kindly asked to bring their copies to the meeting 
since no •dditional copiu can be m1de 1v1ilable. 
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Wednesday, 25 January 1984, at 1405 hrs 

Chairman Mr. J. RUTKOWSKI (People's Republic of Poland) 

Subjects discussed : Document 

1. 

2. 

3. 

4-

Approval of the summary record of the 
third meeting 103 

Fifth and sixth reports of Working Group 4A 121, 122 

Eighth report of Working Group 4B 123 

Ninth report of Working Group 4B 124 

Fo'r reasons of economy. th1s document IS printed in a limited number. Panicipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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Approval of the summary record of the third meeting (Document 103) 

The summary record of the third meeting was approve~. 

Fifth and sixth reports of Working Group 4A (Documents 121 and 122) 

2.1 The Chairman of Working Grouo 4A introduced Document 121 containing 
section 3.2.3.3, which had been inadvertently omitted from Document 110 approved 
by the Working Group at its previous meeting. 

Document 121 was approved. 

2.2 The Chairman of Working Group 4A, introducing Document 122, said that the 
document was essentially based on material relating to the determination of sky-wave 
field strength to be found in the CCIR Report to the Conference. The Working Group had 
added a further section to the CCIR text and had carried out some redrafting with a 
view to clarifying the intention of the method. Referring to the footnotes appearing 
in square brackets on pages 4, 8 and ll of the document, he said that although a 
decision as to the procedure to be used for doing the small amount of additional work 
involved remained to be determined by Committee 5, the need for that work to be done 
was clear; accordingly, the square brackets could, in his view, be removed in each 
case. 

2.3 The delegate of the United States suggested that the word "became" appearing 
in each of the footnotes should be amended to read "become". 

2.4 The Chairman of Working Group 4A agreed with that suggestion. 

The amendment was accepted. 

2.5 The delegate of Brazil said that his delegation intended at a later stage to 
put forward a proposal relating to the three footnotes. 

2.6 The Chairman said that, in view of the remark just made by the delegate of 
Brazil and of the fact that a decision by Committee 5 on the procedure to be used 
was still pending, the three footnotes should for the present remain in square brackets. 

It was so agreed. 

2.7 The delegate of the United Kingdom, referring to section 3.2.1.3.2, proposed 
that the words "from 0° to 10°" in the last line of the first paragraph should be 
amended to read "from 0~ to 8°". 

It was so agreed. 

Document 122, as amended, was anproved. 

J. Eighth report of Working Group 4B (Document 123) 

3.1 The Chairman of Working Group 4B, introducing the document, said that the 
Working Group hoped at its next meeting to produce some additional material relating 
to the technical aspect of the transition period with regard to SSB. That material 
should eventually be attached to the document under consideration. 
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3.2 The Chairman said that Annex 1 to Document 123 was to be included in the 
appropriate part of the Conference Report under a number to be allocated by the 
Editorial Committee. 

3.3 The delegate of Japan proposed that Figure ~E~ in Annex 2 should be 
reversed and that the corresponding amendments should be made in paragraph a) of 
3.9.1.13 of Annex 2 of the document, "-5 kHz" in the second line becoming "+5 kHz" 
and "+5kHz" in the fourth line becoming "-5kHz". 

3.4 The delegate of Sweden remarked that if the amendments suggested by the 
delegate of Japan were accepted, the word "negative" in the last line of Annex 2 on 
page 6, describing Figure /:EJ, should be amended to read "positive 11

• 

3.5 The Chairman of Sub-Working Group 4B-4 said that the amendments proposed 
by the delegates of Japan and Sweden were not matters of substance and could be 
carried out without any difficulty. 

Those amendments were accepted. 

3.6 The delegate of Japan questioned the correctness of the value of -32 dB 
appearing in paragraph a) of section 3.9.1.13. 

3.7 The Chairman of Sub-Working Group 4B-4 said -32 dB was the absolute value; 
the impairment value was, inde.ed, lower. Accordingly, the last sentence of 
paragraph a) of section 3.9.1.13 should read: "The corresponding value for b.F =±10kHz 
will be 3 dB of impairment." 

It was so agreed. 

3.8 The delegate of Syria, referring to section 3.9.1.4, proposed that the words 
"shall be 10 kHz" at the end of the first sentence should be replaced by the words 
"shall be the same as for DSB" and that the second sentence, which merely reproduced 
the wording of Annex 4 to Document 93, should be deleted in order to avoid ambiguity. 

3.9 The delegate of the United Kingdom drew attention to Document 115, in which 
the section on channel spacing for DSB appeared under section 3.1.5. In his view, a 
cross-reference to that section should be included in section 3.9.1.4 dealing with 
channel spacing for SSB. 

3.10 After a discussion in which the Chairma~, the Chairman. of Working Group 4B, 
the delegate of the Netherlands and the delegate of gatar took part, the Chairman of 
Sub-Working Group 4B-4 said that two specifications, one for DSB and one for SSB, 
would be valid during the transition period. The specification governing channel 
spacing for DSB was as stated in section 3.1.5 of Document 115. The specification for 
SSB should be stated separately in section 3.9.1.4. In his view, the wording of the 
section as it appeared in Document 123 did not require any change. 

3.11 The delegate of Paraguay proposed that the words "it is" be replaced by 
the words "would be" before the word "permissible" in 3.9.1.4 of Document 123. 

3.12 The Chairman believed that such an amendment might be injudicious. 

In the light of the discussion, he suggested that the text of 3.9.1.4 be 
approved as it stood with the addition of an asterisk at the end and the inclusion of 
a footnote reading "See also section 3.1.5". 
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3~13 The delegate of the Federal Republic of Germany supported the Chairman's 
suggestion. He added that in'order to eliminate all misunderstanding the words "after 
the transitional period" would have to be added at the end of 3.1.5 in Document 115 
but since it had already been issued as a Blue Document the proposal would have to be 
made in Plenary Meeting. 

The Chairman's suggestion concerning 3.9.1.4 was approved. 

3.14 The delegate of France said that in the French version the text of 3.9.1.4 
would have to be aligned with the wording used in Annex 4 in Document 93. 

Document 123, as amended, was approved and the Editorial Committee was 
requested to number the section in Annex 1. 

4- Ninth report, of Working Group 4B (Document 124) 

4.1 The Chairman of Working Group 4B, presenting its ninth report concerning the 
value of "reference usable field strength", explained that opinion had been more or 
less equally divided in the Working Group and Committee 4 itself would have to take 
the final decision. 

4.2 The delegate of New Zealand proposed the adoption of Eref = Emin + 3 dB. 
A transmission which just provided Emin would provide the desired quality assessment 
grade only in the absence of all interference which was unrealistic and could not be 
assumed at the stage of planning a broadcasting system. Moreover, the actual 
interference level could not be used as it would not be known until a frequency 
was selected and all of the other transmissions on that frequency and adjacent 
frequencies were known. Furthermore, the use of the actual interference level might 
result in a progressive round after round power increase throughout the whole system. 

The technical parameters, audio-frequency signal-to-noise ratio and the 
eo-channel protection ratio were both based on subjective measurements and were the 
minimum values to achieve a given value of quality assessment grade with each effect 
considered in isolatio~. The resulting two values caused equal annoyance to listeners 
and the chosen value of interference was comparable with the chosen value of noise. 
The annoyance caused by the chosen minimum value of the eo-channel protection ratio 
was equivalent to adding the noise corresponding to the minimum audio-frequency signal
to-noise ratio thus reducing the latter by 3 dB. If the target quality assessment 
grade was to be obtained at the required reliability, then transmitted power must be 
based on basic broadcast reliability + 3 dB. Therefore, for calculating the power 
required, Eref should be used and not Emin when Eref = Emin + 3 dB. 

4.3 The delegate of Canada said that although previously he had favoured a 
reference level at the minimum usable field strength value, he could now support the 
New Zealand proposal. 

4.4 The delegate of Brazil said that if the signal-to-interference ratio required 
to accommodate all requirements went down to 17 dB or lower the protection ratio that 
would have to be accepted would be such that interference would have no bearing on 
the final quality. The reasoning put forward by the New Zealand delegate to justify a 
value of + 3 dB might be acceptable if noise and interference were at the same level 
but that would only occur in an ideal world and he doubted whether with that value for 
the reference level W?uld be achievable in many regions because no transmitter would 
be powerful enough. Therefore it would be wiser to fix the reference level at the 
minimum usable field strength. 
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4.5 The delegate of Italy withdrew the proposal he had made in Working Group 4B, 
in favour of the New Zealand proposal. 

4.6 The delegates of the USSR, the German Democratic Republic, Poland, 
the United States, the Czechoslov~k Socialist Republic and Bulgaria endorsed the 

-New Zealand statement and supported the value E f = E . + 3 dB. re mln 

4.7 The delegate of the United Kingdom welcomed the explanation given by the 
New Zealand delegate and considered that the value + 3 dB was technically appropriate 
because it would balance the effects of interference and noise. Comments had been made 
about the danger of setting all standards for each parameter at a low level wh~ch, when 
combined, might result in an unacceptable service. The possibility of havi~g to consider 
reducing the protection ratio by reviewing the values of all parameters would not be 
ruled out by adopting the value of + 3 dB. 

4.8 The delegate of China agreed with the delegate of Brazil : a value of 3 dB 
would increase the level of interference throughout the world. The Brazilian proposal 
in Document 55 (B/55/15) seemed reasonable. There was no reason why the Conference 
should not follow the decision taken at the Region 2 Broadcasting Conference by 
adopting reference level at the minimum usable field strength value. 

4.9 The delegates of the Islamic Republic of Pakistan, Indonesia, 
the Islamic Federal Republic of the Comoros, Mexico and Argentina agreed with the 
delegate of China. 

4.10 The delegate of Venezuela said the Committee should be careful about dealing 
with each parameter in isolation lest it arrived at a negative result through excessive 
caution. The Brazilian proposal was the most reasonable and no technical argument 
had been advanced by the New Zealand delegate to justify his choice of 3 dB rather 
than some other value. Of course, the Conference might have to review the position at 
a later stage but in the meantime he favoured E f = E . . re mln 

4.11 The delegates of Portugal, Algeria, Mauritania, ~' the Islamic Republic 
of Iran and Malaysia also favoured a value of E f = E . . re mln 

4.12 The delegate of Ghan~ said that, unless a definite reference level was 
fixed for the whole system, each administration would choose what suited its require
ments best. The value of E f = E . + 3 dB would have to be accepted. re mln 

4.13 The delegate of Burundi agreed with the delegates of Brazil and China. 
The value + 3 dB was an arbitrary one and might entail unnecessary expenditure due to 
increases in transmitter power which the Committee should strive to prevent. 

4.14 The delegate of Cameroon said that clearly opinion was as divided in Committee 
as it had been in Working Group 4B and to save time a decision should be reached by 
show of hands. 

4.15 The delegate of France said that a possible compromise solution was indicated 
by the United Kingdom delegate's remark that the value of Eref = Emin + 3 dB could 
be reconsidered later if necessary~ He therefore proposed that the Committee should 
adopt the figure of + 3 dB and note at the same time that it would be reconsidered 
in the light of planning requirements. 
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4.16 The Chairman said that he had understood the United Kingdom delegate to 
mean that the figure could be reviewed and possibly revised during the Committee's 
remaining discussions on minimum technical parameters. That possibility was still 
open. 

4.17 The delegate of the Netherlands said that Eref had to be greater than Emin 
to allow for variations in receiver sensitivity, interference and other factors. 
Moreover, a very low figure would make no allowance for the lack of flexibility in 
existing transmitters. An increase of about 3 dB over Emin was required to avoid a 
dangerous situation. 

4.18 The delegate of India said that every effort should be made to keep 
transmitter power as low as possible so as to avoid increasing interference, pollution 
of the electro-magnetic spectrum and other problems such as spurious emissions and 
harmonics. Since no logical reason had been given for raising Eref above Emin' he 
wished to reiterate his delegation's support for the position taken by the 
delegates of Brazil and ~· Where it was in fact necessary to raise Eref above 
Emin, the process should not start at + 3 dB but from the level of Eref = Emin. 

4.19 The delegate of the United Kingdom said there appeared to be some 
misunderstanding of the proposal that Eref should be set at Emin + 3 dB. Its purpose 
was to enable the required quality of service to be safeguarded by providing a margin 
to offset the effects of interference. The alternative proposal made no allowance 
for the effects of interference on the quality of service. 

4.20 The delegate of Yugoslavia said that other parameters such as the protection 
ratio took account of interference. He therefore supported the delegates of Brazil 
and China. 

4.21 The Chairman said that the Committee should make every effort to avoid 
settling such controversial issues by vote. Several delegations had expressed a wish 
for further informal consultations on the subject, for which there had so far been 
little time. He therefore proposed that the Committee should defer its decision 
until 30 January so as to allow time for informal consultations aimed at finding 
acceptable compromise solutions to the problem under discussion and any other 
controversial issues. 

4.22 The delegate of Burundi said that the Committee's decision should not be 
deferred. Administrations ought to be pressed to use the lowest possible transmitter 
powers. If Eref had to be raised to allow for interference, it should only be 
increased starting from the value Eref = Emin· 

4.23 The delegate of the United States pointed out that Eref was only one of four 
interrelated factors. A hasty decision on its value would preclude the adjustments to 
all four factors which were needed to make them acceptable to administrations. He 
therefore supported the Chairman's proposal to allow time for consultations, with a view 
to producing a package proposal by 30 January which would put the issue in proper 
perspective. 

4.24 The delegate of Norway agreed that the value of Eref and the interrelated 
parameters still under discussion in Working Group 4B should be treated together as 
a package. He therefore also supported the Chairman's proposal that the Committee 
defer a decision pending consultations. 
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4.25 The Chairman said that there seemed to be a chance of reaching consensus on 
a compromise solution if the decision was deferred. The Committee was expected to 
conclude its work on 31 January and deferment of a decision until 30 January would not 
prevent it from doing so. 

4.26 The Chairman of the Conference agreed that the course of action proposed by 
the Chairman and supported by the delegates of the United States and Norway offered 
the best solution to the Committee's difficulties. 

4.27 The delegate of India inquired what mechanism, if any, was to be established 
to guide the proposed consultations, and pointed out that other matters on which 
there were disagreements also needed careful consideration. 

4.28 The Chairman said it was not his intention to establish any sort of formal 
mechanism. There was still much misunderstanding about the various parameters and 
their interrelationship. The best chance of finding solutions was not by formal 
discussions in meetings but by delegations making use of every moment to clarify their 
positions through informal bilateral and multilateral contacts. 

4.29 The delegate of India asked if the Chairman proposed to organize the informal 
consultations himself or to leave it to delegations to do so. In the latter case, he 
hoped that the Chairman would take responsibility for arranging informal meetings so 
as to ensure that the desired results were achieved in time. 

4.30 The Chairman said that while he intended to be one of the mediators, he was 
also asking the Chairmen of Working Groups and Sub-Working Groups to initiate 
consultations and did not exclude similar initiatives by the Heads of interested 
delegations. 

4.31 The delegate of the USSR said that he fully supported the Chairman's 
proposals. It would not be reasonable to place the responsibility for informal 
consultations on the Chairman alone. They must be multilateral and involve the 
Chairmen of Working Groups and Heads of Delegations as well. With a collective effort 
by everyone, agreed solutions to the problems facing the Committee could be achieved. 

4.32 The Chairman said that, if he heard no objection, he would take it that the 
Committee agreed to defer decisions on the value of reference usable field strength 
(Eref) and other controversial issues until 30 January 1984, pending the outcome of 
informal consultations. 

It was so decided. 

The meeting rose at 1655 hours. 

The Go-Secretaries 

G. KOVACS 

G. ROSSI 

The Chairman : 

J. RUTKOWSKI 
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ANNEX 1 

Calculation of fading allowance for different percentages of time 

Fading allowances for other percentages of the time may be expressed in 
terms of, at the decile deviation, F90 , by the expression 

where Fx is the deviation for x% of time. 

Values of c for x in the range 50-90% are given in Table ~-3.2.3.3-1_7 

TABLE /-3.2.3.3-I 7 

The parameter c 

X (~) c 

50 0 

60 0.18 

70 0.36 

80 0.63 

90 1 
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ANNEX 2 

The method to be used to determine the skv-wave field strength for HF 
broadcast planning purposes 

3.2.1.1 Introduction 

The field strength prediction method is in two parts : for ranges up to 
7,000 km and for ranges beyond 9,000 km. In the interval, 7,000 to 9,000 km, an 
interpolation procedure is used. 

3.2.1.2 Ionospheric parameters 

Values of selected ionospheric parameters (foE, foF2 and M(3000)F2) are 
needed together with the derived parameters (E-layer basic MUF and F-layer basic MUF) 
in order to determine the field strength of sky-wave modes reflected from the 
ionosphere. For total path lengths between 0 and 4,000 km, the basic MUF of an E mode 
is predicted. For all path lengths the basic MUF for the F2 mode is predicted. 
Where appropriate the higher of the two values gives the basic MUF for the path. 

The vertical radiation angle is also needed in the calculation of sky-wave 
field strength. The vertical radiation angle is used to determine the appropriate 
mode of propagation and is also used in conjunction with the antenna gain to determine 
the proper field strength. 

The transmitting antennas in use will have gains which vary with the vertical 
radiation angle and some antennas, intended for shorter distance broadcasting, radiate 
very poorly at low angles. It is important to associate the antenna gain at the 
appropriate radiation angle with the propagation prediction for that particular mode. 

3.2.1.2.1 E-layerp~rameters 

3.2.1.2.1.1 E-layer data 

For paths up to 2000 km foE is evaluated at the path mid-poir.t. 
For ranges 9reater than 2000 km foE is evaluated at two control points. 
each 1000 km along the path from the transmitter and r~eiver respectively. 
At these points the solar zenith angle x, in degrees, is determined, then : 

roE= 0.9 ((180 + 1.44Rl2)cos x'] 0
· 25 MHz 

, e0.1J(ll6 -X) 
vhere x'~ X for 0 : X ~ 80 ; X = 90 - l0. 8 for 80 < X < 116 

x'= 89.907 for X ~ 116 

R12 is the 12 month running mean sunspot munber 
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3.2.1.2.1.2 E-layer basic MUF Erediction (E(D) MUF) 

The foE value at the mid-point of the path (for raths up to 
2000 km) or the lower of the foE values at the two control points (for 
paths lonq,~r than 2000 km) is taken for the computation of the E-layer 
basic MUF. 

The MUF for a path of length D is given as 

E(D)MUF ~ foE. sec illO 

With i 110 ~ angle of incidence at a height of 110 km 
evaluated in accordance with Report 252. 

3.2.1.2.1.3 E-1ayer screening frequency (f l s 

The foE value at .. the middle point of the path (for paths up to 2,000 km), or 
the higher one of the foE values at the two control points 1,000 km from each end of 
the path (for paths longer than 2,000 km), is taken for calculation of E-layer 
screening frequency. 

fs ~ 1.05 foE sec ·<p s 

1n whiah ~ = arc sin [R eo~ 1 
5 

R + 110 J 
R is the radius of the Earth, 6,371 km, 

4F is the vertical radiation angle for F2-layer mode (see section 3.2.1.2.3) 

3.2.1.2.2 F-layer parameters 

3.2.1.2.2.1 F2-layer data 

Numerical maps of the parameters foF2 and M(3000)F2, for solar index values 
R12 ~ 0 and lOO, and for each month are presented in Report 340. This prediction 
method uses the Oslo coefficients to determine the values of foF2 and M(3000)F2 for 
the required locations and times. It may be desirable to calculate in advance, values 
of these parameters at specific grid intervals of latitude, longitude and times and to 
use an interpolation procedure to obtain values for the required location and time 
between appropriate grid points. The use of a grid may be appropriate for other
ionospheric parameters as well. 

3.2.1.2.2.2 F2-layer basic MUF prediction (F2(D)MUF) 

3.2.1.2.2.2.1 For paths up to 4,000 km 

F2-layer basic MUF is calculated from 

F2(ZERO)MUF = foF2 + fH/2 

F2(4000)MUF = 1.1 foF2.M(3000)F2 

where fH is the electron gyro-frequency given in terms of parameters of the Earth's 
magnetic field. A numerical representation is available in Report 340. 
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At tho midpoint ot the groat-circle path batvoen tho trnnuoitter and 
roceiver determine the aboTe values for the solar index values R12 = ~ and 
~2 = 100. Interpolate or extrapolate linearly for requirod indox va.lues between 
R}2 = 0 and 150. For higher sunspot activity use ~2 = 150. 

lAtorpoLlto tor tho lena:th or tho ))Qt.h U01J16 ~ rolat1oaoh1p 

F2(D)MUF = F2(ZERO)MUF + [ F2(4000)MUF - F2(ZERO)MUF} H(D) 

vhere K(D) = 1.64 ... lo-7o2 for 0 ~ D < 800 a.nd 

K(D) = 1.26. • lo-14o4 - l.J • 10-lOoJ + 4.1 ·1o-1o2 - 1.2 ·lo-4o 

tor 800~ D ~ 4000. 

where D is in km. 

Tbio aivoo tho codioa F2-layor banic MDF. 

3.2.1.2.2.2.2 For paths longer than 4,000 km 

For these paths (which may be the longer «reat-circle path), control poi&to 
are taken at 2, 000 m trem ea eh end ot the pa ~. At tfteee pciftto , values or F2 ( 4000 }MOl' t 
interpolating tor sunspot number, are determined and the lover value is selected. This 
Jives the l!ledian ·F2-layer bnaic MOT.· 

3.2.1.2.3 Vertical radiation angle 

Radiation angle is taken into account in the prediction of field strength. 
It is given, approximately, by : 

., = arc tAn cot 2R - R + h' coooc 2R 
( 

d R !L) 
where 

d = hop length of an n hop mode given by d ·= ·Dfn 
h' = llO laJ for tho E-layor or h' io oo afvoa iD 3.2~1.3.1.1 for. the 

F2-layer. 

In the method for shorter path l~ng_ths (section_ 3. i.l. 3 .1 )_j:.h~ _Tadit?:~ion . __ 
angles calculated are used in the determination of antenna_gain. For the J_onger path 
lengths the appropriate procedure is described in section 3.2.1.3.2. 

3.2.1.3 The prediction of the median field strength 

3.2.1.3.1 Method for path lengths of 0 to 7,000 km 

CCIR Report 252-2 details the geometrical considerations, the reflection 
areas used and the method of performing ray-path calculations. 

The procedure is based on the ray-path geometry with mirror reflections in 
the ionosphere. The method determines the -field strengths of the two strongest modes 
propagated via the F2 region and the strongest mode propagated via the E region. The 
resultant field strength from these modes is obtained by power addition. In 
circumstances where a low-order F2 mode is screened by the E-layer, as determined in 
the ray-path calculations, or where an antenna is specified which only radiates 
sufficiently at high angles, the next higher-order mode must be considered. 
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It is recognized that multi-hop E region propagation suffers substantial 
absorption losses and E modes are not considered at ranges beyond 4,000 km. 

The appropriate inclusion of these concepts into a computer implementation 
for practical planning purposes is in accordance with the following procedure. 

3.2.1.3.1.1 For the path length, d(km), determine the minimum number of hops for an 
F2 region mode. This is given approximately as ((the integer part of d ~ 4,000) + 1) 
or better, by calculating the ray-path geometry using the height hpF2 given by : 

hpF2 =M~- 176 km 

The reflection height h', which is a function of time, location and path 
length, is used for the ray-path calculations for F2-modes. It is given by : 

tl : JS8 - (ll - I.OCm) (18.8 - T> + nd (0.0) + ~) lal 
% X 

or 500 km, whichever is the smaller, 

a = 0.04 or (l/M(3000)F2) - 0.24, whichever is the larger and 

x = foF2/foE, determined at the control point with the lowest value _of 
foF2, or 2, whichever is the larger. 

3.2.1.3.1.2 For the given mode,. determine the vertical radiation angle from 
section 3.2.1.2.3 and then determine the transmitting antenna gain Gt at that angle and 
the appropriate azimuth, relative to an isotropic antenna. 

J.2.l.J.l.J Compute the median field strength for that mode using the formula : 

Ets = 136.6 + Pt + Gt + 20 log f - Lbf - Li - 1m - Lg - Lh - 12.2* dB(l~V/m) 

where f is the transmitting frequency in MHz and Pt is the transmitter power in dB 
relative to 1 kW. Lbf is the basic free space transmission loss in dB, given by : 

Lbf c 32.~5 + 20 log f + 20 log p• 

P' is the virtual slant range in km 

d 

P' = [2RL sin 2R ] 
~cos(~ + ~R) 

*L-This term contains those effects of sky-wave propagation not otherwise included in 
this fast simple method. A value of 12.2 dB is recommended based upon data 
available. It is noted, however, that the value may need to be changed by those 
implementing this ~rocedure to take account of additional calibrated data which 
become available._/ 
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Li is the absorption loss in dB given in CCIR Report 252-2. It is determined for 
each hop and the results are added. For frequen·~ies above the basic MUF, it continues 
to vary •v:i th frequency and is calculated assuming ray paths similar to those at the 
MUF. 

Lm is the "above-the-MUF" loss. For frequencies, f, above the basic MUF (fb) 
of a given mode 

dB 

--- ------ -----~ ----------~------ -----·-·~----~----

Lm is independent of the number of hops, but is limited to a value of 81 dB. 

Lg is the ground reflection loss at intermediate reflection points. 
given as 2 a.B for each intermediate ground reflection, i.e. : 

for one hop paths Lg = 0; 

two hop paths Lg = 2 dB; 

three hop paths Lg = 4 dB. 

It is 

Lh is the factor to allow for auroral and other signal losses and is given 
in Tables l and 2 using the methods given in Report 252-2 to determine the local mean 
time, the geomagnetic latitude and the locations at which it is applied. 

3.2.1.3.1.4 Repeat the procedure of 3.2.1.3.1.2 and 3.2.1.3.1.3 using successively 
higher· order modes Cin-crea~i:ri_g_~ ~!?--~--~~?~r <?.f __ ?ops bJ one each time) until the predicted 
mode fieid strength reaches- a maximum. Select the two strongest F2 region modes, 
noting the fieid strength--and ___ radiatlon angles. 

3.2.1.3.1.5 For the E region the lowest order mode is lE for ranges 0 - 2,000 km 
and 2E for ranges 2,000 to 4,000 km. The E mode radiation angle and field strength are 
again obtained as in section 3.2.1.2.3 and section 3.2.1.3.1.3. 

3.2.1.3.1.6 Repeat the E mode calculations for successively higher modes until a 
maximum is found. 

3.2.1.3.1.7 The resultant of combining the field strengths of the two strongest F2 modes 
and the strongest E mode is obtained by calculating the square root of the sum of 
the squares of the numerical values of the field strengths. 

3.2.1.3.2 Method for path lengths greater than 9,000 km 

At long ranges, generally with low radiation angles, the method of 
prediction using geometric ray-hops is inadequate at present. The method used for long 
distances is based on an empirical fit of observations. In this method the antenna 
gain term, Gtl, is the greatest value of antenna gain in dBi which occurs in the range 
of vertical radiation angles from 0° to- 8° at the appropriate azimuth. 



TABLE 1 

Lh for paths less than 2,500 km 

G.M. 
01-04LMT 04-07LMT 07-lOLMT 10-131MT 13-16LMT 16-19LMT 19-22LMT 22-0lLMT LAT. 

. . 
WINTER (NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Northern Hemisphere) 

(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
45-50 0.1 0.3 0.6 0.0 0.1 0.1 0.3 0.1 
50-55 0.6 0.8 1.6 0.1 0.3 0.6 1.0 0.3 
55-60 1.5 2.1 4-4 0.7 0.8 2.2 2.5 1.3 
60-65 4.8 8.2 10.5 2.7 1.6 5.7 7.3 5.2 
65-70 6.7 11.0 13.5 3.0 1.7 5.8 8.6 6.0 
70-75 5.7 7.9 10.7 1.7 0.9 3.6 4.1 4.0 
75-80 2.5 5.0 7.1 0.9 0.3 1.9 2.3 2.0 

(MARCH, SEPTEMBER, OCTOBER) ::c: EQUINOX APRIL, 1-:J:j 
tJj 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 
I I 

40-45 0.0 0.1 0.2 0.1 0.1 0.3 0.2 0.1 (X) 
~(X) 

45-50 0.4 0.4 0.9 0.6 0.4 1.3 0.9 0.8 ............ 
!---11 
N 50-55 1.0 1.0 2.7 1.8 1.2 2.7 2.1 2.1 0' 
I 55-60 2.0 3.0 6.2 3.7 2.6 4.5 4.0 5.0 t:_:l:j 

60-65 4.7 5.0 12.0 7.5 5.6 7.8 9.0 11.8 
65-70 6.8 11.6 19.6 8.8 6.3 7.8 10.3 14.6 
70-75 4-9 11.7 20.0 6.2 3.3 4.9 7.7 9.5 
75-80 2.0 7.5 9.2 3.9 1.6 3.0 4.2 4.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.1 0.1 0.0 0.1 0.1 0.2 0.1 0.0 
45-50 0.5 0.4 0.5 0.4 0.5 1.1 1.0 0.4 
50-55 1.3 1.1 1.4 1.0 1.1 3.0 2.9 0.7 
55-60 2.9 2.4 3.0 2.6 2.9 5.8 5.8 1.8 
60-65 6.0 4.1 6.0 5.3 4.3 8.4 '(.6 4-3 
65-70 6.0 4.6 7.3 5.0 4.2 7.2 8.8 5.0 
70-75 3.7 3.8 5.0 3.5 3.2 4.8 6.0 3.4 
75-80 2.4 2.8 3.1 2.7 2.3 3.8 4-3 2.1 



G.M. 
LAT. 

00-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 

00-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 

TABLE. 2 

Lh for paths greater than 2,500 km 

01-04LMT 04-07LMT 7-lOLMT 10-13LMT 13-16LMT 16-191MT 19-22LMT 

0.0 
0.0 
0.1 
0.4 
1.1 
3.3 
5.5 
3.9 
2.2 

0.0 
0.0 
0.2 
0.5 
1.0 
2.9 
4-3 
3.0 
1.3 

WINTER (NOvEMBER, DECEMBER, JANUARY, FEBUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

0.0 
0.0. 
0.1 
0.4 
1.8 
6.2 
6.4 
4.6 
3.2 

0.0 
0.0 
0.2 
0.6 
1.3 
3.8 
5.6 
4.7 
1.9 

0.0 
0.0 
0.1 
0.2 
0.9 
2.6 
4.1 
3.3 
1.9 

EQUINOX (MARCH, 

0.0 
0.0 
0.3 
0.5 
1.3 
4.2 
6.4 
5.0 
2.2 

0.0 
0.0 
0.0 
0.0 
0.2 
1.3 
2.0 
1.3 
0.7 

APRIL, 

0.0 
0.1 
0.2 
0.6 
1.7 
4.1 
5.1 
3.0 
0.8 

0.0 
0.0 
0.1 
0.4 
1.2 
2.6 
4.1 
4.0 
2.7 

SEPTEMBER, OCTOBER) 

0.0 
0.0 
0.1 
0.5 
1.3 
2.9 
4.4 
2.4 
0.8 

0.0 
0.0 
0.1 
0.4 
1.4 
3.4 
3.6 
2.2 
1.2 

0.0 
0.1 
0.5 
1.6 
3-4 
6.3 
6.3 
3-4 
0.8 

sliMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

0.0 
0.0 
0.2 
0.9 
2.0 
3.6 
4.4 
3.1 
1.2 

0.0 
0.0 
0.6 
1.8 
3.8 
8.4 
9.2 
5-4 
1.2 

00-40 ; 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 
40-45 ] 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
45-50 ! 0.5 0.3 0.4 0.2 0.4 0.1 0.6 
50-55 t 1.1 1.1 1.1 0.6 1.2 0.4 1.9 
55-60 1 2.5 2.9 2.6 1.1 2.5 1.2 3.8 
60-6 5 I 4. 9 7. 5 6 . 2 2 . 2 3 • 8 2 . 6 5 . 2 

' 65-70 . 5. 0 7. 8 6 .1 2. 3 3. 8 2. 7 4. 8 
70-7 5 . 3 . 2 5 . 4 3 • 4 1. 5 2 . 2 0 . 9 2 . 6 

22-01LMT 

0.0 
0.0 
0.2 
0.8 
2.3 
7.6 
9.9 
8.0 
2.9 

0.0 
0.0 
0.4 
1.1 
2.4 
7.3 
9.3 
4.8 
1.1 

0.0 
0.1 
0.5 
1.3 
2.9 
5.0 
5.0 
3.2 
1.4 I 75-80 2.0 4.3 1.5 1.1 0.8 0.1 0.9 

L___ __ L---------------------------------L-------------------------~-----------------------
_j 
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The overall median field strength is given by : 

Eo = 139.6 - 20 log P', and the height used in the determination 
of P' is 300 km. 

It is assumed within this procedure that there is a hypothetical ray path 
with a number of equal length hops, each less than 4,000 km. 

~ap _is_ the i~crease in field_ ~treng~h due to_focu~~-~~~ at_!_ong_~~ta11ce_s. 
In the case of propagation to very long distances with D, the great-circle 
distance between transmitter and receiver, greater than nR/2, ~his - -
focussiil:g is taken into account by means of the following formula : 

for (2 n - ') (2, + ') - 2- xR <;; D < -
2
- 1f.R with n - I and 2. 

As Gap tenas to infinity forD= nnR it is limited-arbitrarily to the 
value of 30 dB. 

fM is the upper licit froquoncy. It is detercined separately for the first 
and last hops of the path and the lower value is taken. 

f 11 = lC • rb MH.z 

f 
b, noon (j~ 

-f 2 
+ X J _ b, aoon - 1) + T( t 1 m in ) 

f . r--
b b~ noon 

f 
IC = 1. 2 + V -.....,;;..b-

:f-b Is the basic HUF determined by the method given in 
section 3.2.1.2.2.2. 

rb, noon ia the valuo of fb. Cor a tioo correspondlor to locQl noon at 
the control point 

~' 

fb, ain is the lowest value of f for the hop vhich occurs during the 
24 hours b 

. V, X and Y 11.re given in Table 3 • The azimuth of the ~;rea t~ircle path 
is determ1ned at the centre of the whole path and this Qngle is usea for linear 
interpolation-in angle betveen the east--west and north-south values. 

'~[:This term contains those effects of sky-wave propagation not otherwise included i~ 
the method. A value of 0.8 dB is recommended based upon data available. It is noted 
however that this value may need to be changed bY,~._!.~ose implementing this procedure to 
take account of additional calibrated data which become available._? 
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TABLE 3 

Values V, X. Y used for the determination of 
the correction factor K 

\J X y 

East-west 0.1 1.2 0.6 

North-south 0.2 0.2 0.4 

rL is the lover limit frequency vhen the path is in daylight 

I (1 + 0.009~2) ~ cos: X I ! 
rL = (5.3 . I -rH) . A..r 

cos ~ ln (9.5 • 10 ) 
0 p• 

In tbo OUDI!14tiOD' X io detorui.Dod tor oo.ch travoroo ot the rnr path 

through the height or 90 m. 

when x>90°, costx is taken &a zero 

i90 is the angle or incidence o.t Cl height ot 90 m 

I iD given in Table 4. 

MHz 

Ay is a winter-anomaly factor determined at the path mid-point which is 
unity for geographic latitudes 0 to 30° and at 90° and reaches the maximtm values 
given in Table 5 at 60°. The values at intermediate latitudes are found by 
linear interpolation. 

Aa the path progressively becooaes dark the To.lues or rL are CAlculated 
until the time t when !L ~ 2fLH \lhere r,t.l =fD(Hlh). During tho subsequent 

D L-"1 ..JJOOO 
three hours fL is calculated from fL = 2ftNe-0 · 2Jt where t is the time 1n hours 
after tn. For the re~B&inder of the night hours fL = fi.N until the tae vhen tbe 
daylight equation gives a higher value. 



Latitudes 

~erm.ina.l 1 Terminal 2 

>J5°N >J5°N 

>35°N J5°N-J5°S 

>)5°H >)5°S 

J5°H-J5°S J5°N-J5°S 

J5°N-J5°S >)5°S 

>)5°S >)5°S 
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TABLE 4 

Values of I used in the equation for fL 

Month 

J F K A K J J A 

1.1 1.05 1 1 1 1 1 1 

1.05 1.02 1 1 1 1 1 1 

1.05 1.02 1 1 1.02 1.05 1.05 1.02 

1 1 1 1 1 1 1 1 

1 1 1 1 1.02 1.05 1.05 1.02 

1 1 1 1 1.05 1.1 1.1 1.05 

TABLE 5 

s 0 H 0 

1 1 1.05 1.1 

1 1 1.02 1.05 

1 1 1.02 1.05 

1 1 1 1 

1 1 1 1 

1 1 1 1 

Values of the winter-anomaly factor, Aw, at 6o0 geographic latitude 
used in the eguation for f1 

Month 

hemisphere J F M A M J J A s 0 N 

Northern 1.30 1.15 1.03 1 1 1 1 1 1 1.03 1.15 

Southern 1 1 1 1.03 1.15 1.30 1.30 1.15 1.03 1 1 

3.2.1.3.3 Method for path lengths between 7,000 and 9,000 km 

D 

1.30 
I 

1 

In this range of distances, the field strengths Et and Etl are determined by 
both of the above procedures and the resultant is found by appropriate mathematical 
interpolation. The interpolation procedure is given as : 

Eti = Ets + D-7000 (Etl - Ets) dB(l!lV/m) ~~· 
2000 

~<{·~Taking account of the data that become available, those charged with implementing this 
procedure may consider an alternative form for this interpolation.7 
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ANNEX 3 

THEORETICAL CAPACITY OF THE HFBC BANDS 

The theoretical capacity of the HFBC bands is dependent on a variety of 
factors. These include the radio-frequency protection ratio, transmitter powers, the 
antenna directivities and the assignment method. 

Also important for the channel capacity is the time period and the frequency 
band considered. Based on calculations accomplished by several administrations and 
utilizing the data of the IFRB, the average capacity (available number of 
stations/channel at a given time) was generally found to be in the range of three to 
four. 

The capacity decreases in the higher frequency bands and for higher RF 
protection ratios. The range of capacity is from one to seven. 

In general no single value for the capacity of any band can be determined 
since the capability to accommodate requirements is subject to factors which would 
vary from one schedule to another. 

/-Note to the Editorial Committee 
- determined._7 

the appropriate place and numbering is to be 
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ANNEX 4 

3.9 Specifica~i?~S-~nd p~ogr~s~ive introduction of an SSB system 

Considering the advantages of SSB transmission, such as 

a more efficient utilization of the frequency spectrum by a reduction 
of interference; 

the capability of improving the required protection ratio between adjacent 
channels in the case of a sufficient carrier reduction; 

the capability of improving the quality of reception, in particular under 
poor propagation conditions (selective fading), with SSB receivers; 

the possiblity to produce the same sideband power as a current DSB transmitter 
with less capital and operational costs, 

the Conference adopted the following Single Sideband {SSB) system specifications under 
the assumption of a progressive introduction of receivers with synchronous demodulation. 
With respect to a necessary transition period from DSB to SSB, some consideration 
must also be given to the reception of SSB signals with reduced carrier by receivers 
with envelope detection. At the end of the transition, all of the advantages of 
SSB transmissions mentioned above could then be realized. 

SSB system specification 

3.9.1.1 Audio-frequency bandwidth 

The upper limit of the audio bandwidth of the transmitter shall not exceed 
4.5 kHz with a further slope of attenuation of 35 dB/kHz and the lower limit shall be 
150 Hz with lower frequencies attenuated at a slope of 6 dB per octave. 

3.9.1.2 Necessary bandwidth 

The necessary bandwidth is equal to the audio-frequency bandwidth. 

3.9.1.3 Characteristics of modulation processing 

The audio signal shall be processed such that the modulating signal retains 
a dynamic range of not less than 20 dB. Excessive amplitude compression, together 
with improper peak limitation, will lead to excessive out-of-band radiation and 
thus to adjacent channel interference, and shall therefore be avoided. 

Channel spacing 

During the transition period, the channel spacing for SSB shall be 10 kHz. 
In the interest of spectrum conservation, during the transition period, it is permis
sible to interleave DSB and SSB transmissions midway between two adjacent channels, 
i.e. 5 kHz separation between carrier frequencies, to different geographical areas.* 

* See also section L 3.1.2 7. 
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After the end of the transition period the channel spacing and carrier 
·frequency separation shall be 5 kHz. 

Nominal carrier·frequencies 

Carrier frequencies for SSB shall be integral .multiples of 5 kHz. 

3.9.1.6 Sideband to be. emitted 

The upper_sideband shall be used. 

3.9.1.7 Suppression o~ the unwanted sideband 

With respect to the relative RF protection ratio, the degree of suppression 
of the l.m~anted· side.band (lower sideband) and of intermodulation products in that 
part of the transmitter spectrum shall be at least 35 dB relative to the wanted side
band s~gnal level. Because of the large difference of signal amplitudes in adjacent 
channels in practice, however, a greater suppression is recommended, (e.g. 50 dB 
in the exciter producing the SSB signal at low power level and 40 dB suppression of 
unwanted intermodulation products in the RF power amplifier of the transmitter). 

3.9.1.8 Degree of carrier reduction (relative to peak e11:ye~op~ p~r~er) 

During the transition period the carrier reduction of the SSB emission shal: 
be 6 dB, to allow SSB transmissions to be received by conventional DSB receivers with 
envelope detection without significant dete~~oration of the reception quality. 

At the end of the transition period the carrier reduction of the SSB 
e~issiorl: shall become 12, dB. 

,. 

Frequency tolerance 

The frequency tolerance of the SSB carriers shall be± 10Hz*. 

* Note - This frequency tolerance is acceptable only under the assumption that future 
SSB 'receivers will be; equipped with a device locking the locally re-inserted carrier 
for synchronous demodulation to the carrier of the SSB emission. (See also 
paragraph 3.9.1.11.) 

3. 9 .1.10 Overall .. ·selectivity of the receiver 

·The·reference-receiver shall have an overall bandwidth of 4kHz, with a 
slope a·r attenuation of-'35· dB/kHz* • 

. ·*Note:~ Other .c.ombi.n~tions of bandwidth and slope of attenuation as given below are 
possible with the, same .. ·relative RF protection ratio of about -27 dB at 5 kHz carrier 

. difference. . .· . ·:, . 

Slope of Attenuation SSB Receiver Audio-Frequency Bandwidth 
.. 4 ( 

25 dB/kHz 3300 Hz 

15 dB/kHz 2700 Hz 
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3.9.1.11 Detection system of the SSB receiver 

SSB receivers shall be equipped with a synchronous· ·demodulator., usfng 'for 
the carrier acquisition a method whereby a carrier is regenerated by means of a 
suitable control loop which pulls the receiver to the-;.incom'in:g-.:c~lrrlei-. Su6h 
receivers must work equally well with conventional DSB transmissions and with SSB 
transmissions having a carrier reduced to 6 or 12 dB ~efative ~-to ~'p'eak: envelope power. 

3.9.1.12 Equivalent sideband power 

During the transition period an equivalent SSB emission is one glVlng the 
same loudness level as the corresponding DSB emission,. wh~:rt ~t~ ;i,s, r~c~ive,d by;-~ a DSB 
receiver with envelope detection. This is achieved ·wnei( ~lie- .sideband~ powe'r, or' 'the SSB 
emission is 3 dB larger than the total sideband power .. of, th~,,DSB, emission. (The peak 

• •• ,.)~ ' • . •. 1· .. .< ~ ~· ; 

envelope power of the equivalent SSB emission as well as the -carrier power are the 
same as that of the DSB emission.) · 

After the end of the transition period, the equivalent side band .. _power can 
be reduced by 3 dB. 

3.9.1.13 RF protection ratios 

Assuming that the SSB and DSB emissions correspond to the technical 
characteristics specified above the following RF protection.ratios.,shall be applied 

during the transition period : 

RF eo-channel protection ratio 

Due to the need to increase the radiated sideband power by· 3 dB in the case 
of equivalent SSB emissions, there is a consequent need to make an aJ.low~ce ,9( the 
same 3 dB in the eo-channel protection ratio for the· dase'-~6:f.-··a-:wilrited' DSB ·s.i'gnal 
interfered with by an SSB signal, if the same quality of reception is to be maintained. 

Relative RF protection ratios 

(For the following_. protection ratios· SSB emiss-ions·' W=i;t,t'l: equivalent ··siQ.eband 
power are assumed. ) 

a) If a wanted DSB signal is received by a conventional DSB receiver with 
envelope detection which is interfered with· :by· ·an' SSB emission •. 

According to the resulting RF protection ratio,'7~re·cep.tion.rof the wanted 
DSB signal in the lower channel (interfering :carrier'.;..for'·ex:ample ~.a.t 
M= +5 k:Hz) will be impaired by about 1 dB, while under the same-conditions 
reception of the wanted DSB signal in the ·upper·: adj aberit ·channel ~-Clnt'erfering 
carrier for example at b.F = -5 kHz) will ·be'-:fmpaired '-bf a'bo'i.rt :4~(dB ~iril 
comparison to the present RF protection ratios, as specified·~·iif'"Figure !_-c_7 
of paragraph~3~3.2. 

The corresponding value for b.F = ± 10 kHz will be -3 dB impairment. 
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For the case of a wanted SSB signal interfered with by a DSB signal, values 
of Figure L-e_/ of paragraph 3.3.2 shall be used. 

In case of a wanted SSB signal interfered with by an SSB signal, the values 
mentioned in a) above shall be applied. 

after the end of the transition period (both wanted and interfering signals 
are SSB signals) 

RF eo-channel protection ratio 

The RF protection ratio is the same as that applied for the DSB system. 

Relative RF protection ratios 

Relative RF protection ratios shall be as shown in Figure L-E_/ 
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RF protection ratios Arel is given with respect to the frequency difference 
IJ.F between the wanted carrier fw and the interfering carrier fi 

!J.F = f - f 
i w 

Thus positive !J.F describes interference from the upper adjacent channel. 
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Oral reports by Chairmen of Committees 

lol The Chairman of Committee 2 said that a Working Group of that Con~ittee had 
held two meetings to examine the 86 credentials so far submitted, all of which had 
been found to be in order. Further meetings would be held to examine the credentials 
still to be submitted, and delegations which had so far not deposited them were 
requested to do so within the deadline. 

1.2 The Chairman of Committee 3 said that his Committee had held three meetings, 
the main focus of its work being to review periodically the position of the Conference 
accounts. The latest position was given in Document 114, which had been received at 
the meeting held earlier in the day, and an updating should be available early the 
following week. The Committee had also begun to focus on the provisions in the 
Convention, notably Article 80 and Resolution 48, which requested conferences to pay 
due regard to the financial implications of their decisions. Committee 3 had therefore 
prepared, in Document 98, a Note to the Chairmen of Committees 4 and 5 requesting that 
the appropriate information in respect of the provisions of Resolution 48 in particular 
be passed on to Committee 3. So far no comments had been received. 

1.3 The Chairman of Committee 5 said that his Committee had held three meetings, 
and had formed two Working Groups. Working Group 5A had held a number of meetings, 
but Working Group 5B had held only one, since most of its work depended on the 
decisions of Working Group 5A, which had formed an ad hoc Group 5A-2 consisting of 
those delegations with substantive proposals and comments on the main issues before 
the Conference. Ad hoc Group 5A-2 had held many meetings both day and night tackling 
the central issues concerned. Progress had been slow because some of the fundamental 
issues required decisions by delegations with strong views. Latterly, progress seemed 
to be more encouraging, although there had been no formal indication by the Chairman of 
the ad hoc Group. However, the Group was expected to make sufficient progress in the 
very near future to enable Working Groups 5A and 5B and Committee 5 to produce a 
substantive report for the next Plenary Meeting. 

1.4 The Chairman of Committee 6 said that the Plenary had before it 
Document 115(Rev.l) containing the definitions submitted by Committee 4, and a number 
of paragraphs on technical criteria. The Editorial Committee had considered it 
preferable to rearrange the order of the definitions under subject headings to make 
it easier for the reader. Section 2.11 (Terms Related to Planning) still had to be 
supplied by Committee 5. Attention was drawn to the footnote in square brackets 
relating to the introductory sentence of Chapter 2 : Definitions, which had been 
included pending further indications from Committee 4, since it was not the job of the 
Editorial Committee to delete any definitions. 

2. First report of Committee 4 (Document 120) 

2.1 The Chairman of Committee 4 said that the Working Groups of his 
by holding three night meetings, had just completed their work. The very 
was not expected to affect the final stages of the work of the Committee. 
of the Committee's work so far was contained in Document 115(Rev.l) which 
the texts contained in Documents 93, 107 and 119. 

Committee, 
slight delay 

The result 
comprised . I 

I 
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Both the relevant Working Group and the Committee had had lengthy discussions 
on man-made noise data (section 3.2.2.2 of Document 115(Rev.l)). For planning purposes, 
the Recommendation of the CCIR had been curve C, corresponding to rural areas as shown 
in Figure 1 of CCIR Report 258-4, bearing in mind the requests made by many developing 
countries. Some delegations had been of the view that man-made noise should not be 
considered, but it had finally been agreed to adopt a value some 7 dB below curve C. 
Nevertheless certain delegations had not been in agreement, and the USSR delegation 
had reserved the right to revert to the subject again in the Plenary, as stated in 
Document 120. 

In the last few days, the Working Groups had encountered difficulties with 
certain parameters and agreement had been impossible both at Working Group and at 
Committee level. To avoid taking a final decision by vote, it had been decided that 
informal discussions should be held with a view to taking a final decision in the 
Committee at the beginning of the following week, and the necessary mechanisms had been 
created to make such informal discussions possible. It was to be hoped that with a 
spirit of cooperation, appropriate decisions could be reached. 

2.2 The delegate of the USSR said that his delegation had entered its reservation 
because the man-made noise value adopted by Committee 4 was not characteristic of the 
majority of areas. 

3. First series of texts submitted to the Plenary Meeting for 
first reading (B.l) (Document 115(Rev.l)) 

3.1 Chapter 2 : Definitions 

3.1.1 Section 2.1 Terms relating to emission 
Section 2.2 Terms relating to freguenc:l: 
Section 2.3 Terms relating to bandwidth 
Section 2.!± Terms relating to power 
Section 2.5 Terms relating to zones of rece£tion 

3.1.1.1 The Chairman of the IFRB said that the existing definitions in the Radio 
Regulations normally applied to services planned by a conference and it was often not 
necessary to mention them. If, however, for any reason the present Conference wished 
to do so, the introductory sentence to Chapter 2 would have to be very precise. The 
present use of the words "also noted" for something which was obligatory might weaken 
the meaning, and he therefore suggested that that sentence should be reworded to 
read : 

"The first session of the Conference considered that the following definitions 
contained in the Radio Regulations, Geneva, 1979 could be used for the 
planning of the HF broadcasting service." 

A further sentence would then be required, following section 2.5, as follows : 

"The first session also adopted the following definitions which apply solely 
to the HF broadcasting service." 

The footnote stating that the definition was applicable only_ to the HF broadcasting 
service could thus be deleted. 
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3.1.1.2 The delegate of Italy pointed out that if that course of action were 
adopted, the term "reduced carrier" which did not appear in the Radio Regulations 
would have to be dealt with separately. 

3.1.1.3 The Chairman of the IFRB agreed with that view. 
contain a definition of "reduced carrier" applying to all 
Conference wished to specify that for the HF broadcasting 
as being reduced to 6 dB, it would have to be included in 
sections. 

The Radio Regulations did 
services, and if the 
service it was to be defined 
one of the subsequent 

3.1.1.4 The Vice-Chairman of Committee 6 recalled the point made by the Chairman of 
Committee 6 that the definitions could be presented either by subject matter or by 
separating those which were ·already in the Radio Regulations from those developed at 
the present Conference. The Chairman of the IFRB had suggested the latter arrangement 
but he personally held the view that the former was more suitable for the reader who 
had not participated in the present Conference. 

3.1.1.5 The Chairman of the IFRB observed that he had not referred only to 
presentation, but also to the weakness of the term "noted". If the presentation was 
to remain as in Document 115(Rev.l), the definition of "reduced carrier" would require 
a footnote stating that it referred only to the HF broadcasting service. 

3.1.1.6 The representative of the IFRB pointed out that Committee 4, in 
Documents 93 and 107, had originally submitted the definitions to the Editorial 
Committee in the form proposed by the Chairman of the IFRB, and that they had sub
sequently been rearranged by the Editorial Committee. 

3.1.1.7 The delegate of the USSR said that drafting matters should not be discussed 
in the Plenary Meeting. Committee 4 had done the most difficult task in providing 
the definitions, and their presentation should be left to the Editorial Committee to 
work on in the light of the Plenary's discussions. 

3.1.1.8 The Chairman of Committee 6 said that the points raised by the Chairman of 
the IFRB had been well taken. However,.she would like the Plenary to state its 
preferences as regards presentation. 

3.1.1.9 The Chairman of the IFRB said that if the introductory sentence could be 
changed and a note inserted stating that a definition referred specifically to the 
HF broadcasting service, he would withdraw his suggestion. 

3.1.1.10 The Chairman of Committee 4 said that the problem might be solved and all 
ambiguity removed if the two sentences originally proposed by the Chairman of the IFRB 
were inserted where he had suggested, and the term "reduced carrier" put into a 
separate section. 

3.1.1.11 The Chairman said that there was still the question of the arrangement of 
the definitions. It seemd that from section 2.6 onwards there were only new defi
nitions and no reference to any definition already in the Radio Regulations. It 
might be confusing to introduce a sentence between sections 2.5 and 2.6 even though 
all the definitions in sections 2.6, 2.7, 2.8, 2.9 and 2.10 were to be considered as 
applying only to HF broadcasting. He therefore suggested that Committee 6 might so 
indicate in an appropriate manner either by footnotes or an introductory sentence. 

It was so agreed. 

., 
I 
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3.1.2 

3.1.3 

3.1.3.1 

Section 2.6 Terms 
Section 2.7 Terms 
Section 2.8 Terms 
Section 2.9 Terms 

A1212roved. 
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relating to :QrO:Qagation 
relating to reliabilit;r: 
relating to field-strength 
relating to the ratio of wanted and unwanted 

Section 2.10 : Terms relating to coverage and service area 

signals 

The delegate of the United Kingdom said that use of the word "station(s)rr in 
the definition of service area could lead to confusion, since it was unclear whether 
the term referred to a transmitting or receiving station, or to a fixed station, etc. 

3.1.3.2 The delegate of Algeria shared the view expressed by the delegate of the 
United Kingdom. Furthermore, he recalled that in Committee 5 the IFRB had indicated 
that it might encounter substantial difficulties in coordinating the two definitions 
in section 2.10 with a further definition being developed by Working Group 5A. 

3.1.3.3 The Chairman of the IFRB said that the IFRB considered that the definitions 
in section 2.10 must be examined in conjunction with the definition of "required 
service area" currently being drafted by Committee 5, and that it was necessary for 
planning purposes to establish the exact relationship between the three areas. In 
addition, the definition of "service area" referred to a frequency allotment plan, 
whereas the relevant Working Group of Committee 5 was not considering such a plan. 

3.1.3.4 The Chairman of Committee 4 proposed that a joint meeting of Committees 4 
and 5 be convened to discuss the matter since the definitions at issue involved both 
planning and technical aspects. The definitions in section 2.10 could be placed in 
square brackets pending the outcome of that meeting. 

It was so agreed. 

It was further agreed that a new section 2.11 relating to planning, to be 
supplied by Committee 5, would be inserted at a later stage. 

3.2 Cha:Qter 3 : Technical criteria 

3.2.1 Section 3.1 : Double sideband (DSB) system S:Qecifications 

3.2.1.1 Following a discussion involving the delegates of the Federal Republic of 
Germany, the United Kingdom, the Islamic Re:Qublic of Iran and France, from which it 
emerged that the inclusion of details relating to SSB transmissions in a section 
dealing almost exclusively with DSB would lead to confusion and at the proposal of the 
delegates of Brazil and the USSR, it was decided that sections 3.1.2 and 3.1.3 should 
be referred back to Committee 4 for further consideration. 

3.2.1.2 At the proposal of the Chairman of the IFRB, it was decided that 
section 3.1.1.2 (necessary bandwidth) should also be referred back to Committee 4. 

3.2.1.3 The delegates of Chile and Venezuela pointed out that the title of 
section 3.1.4.2 in Spanish must be aligned with the French text. 

Section 3.1 was a1212roved, subject to the above comments. 
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Section 3.2 : Propagation, radio noise and solar index 

3.2.2.1 The delegate of the USSR recalled his delegation's reservations with regard 
to section 3.2.2.2 (man-made radio noise data) (see paragraph 2.2 above). 

3.2.2.2 The delegate of the German Bemocractic Republic said that his delegation 
shared the reservations expressed by the USSR with regard to the proposed curve. In 
that connection, he drew attention to section 3 of CCIR Report 258-4 and section 5 of 
CCIR Report 322-2. 

3.2.2.3 The delegate of Poland said that his delegation shared the reservations 
expressed by the USSR and the German Democratic Republic. 

3.2.2.4 The Director of the CCIR pointed out that the lower-decile deviation in 
section 3.2.3.1 should be -8 dB. 

Section 3.2 was approved, subject to the above comments. 

3.2.3 Section 3.3 : Radio-frequency protection ratios 

3.2.3.1 Following a remark made by the Chairman of the IFRB, the Chairman of 
Committee 4 said that the parameters given in the document before the Plenary were 
desired technical parameters. A separate section on m1n1mum technical parameters, 
including a minimum protection ratio, would be submitted for approval at a later stage. 

Section 3.3 was approved on that understanding. 

3.2.4 Section 3.5 : Antennas and power 

Approved, subject to one editorial amendment in section 3.5.2. 

3.2.5 Section 3.6 : Use of synchronized transmitters 

Approved. 

4. Approval of the minutes of the third Plenary M~etin~ (Document 91 + Corr.l) 

The minutes of the third Plenary Meeting, as set out in Document 91 and its 
Corrigendum, which related to the French text only, were approved, subject to 
correction of an error in the heading under item 2. 

The meeting rose at 1745 hours. 

The Secretary-General: The Chairman 

R.E. BUTLER K. BJORNSJO 
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1.· · S.limmary record of the second meeting (Document 95) 

The'stUI1lnary record of the second meeting was approved. 

2. . .Po.si tion of the Conference accounts at 20 January 1984 (Document 114) 

2.1 The Secretary introduced Document 114. 

Annex 1 

Sub-head I : The IFEB had requested that the estimated expenditure for 
electronic equipment should not_be reduced to 80,000.- Swiss francs. The sum of 
100,000.- Swiss francs would therefore be restored in the next estimate. 

Sub-head II : A sum of 180,000.- Swiss francs had been envisaged for 
recruitment of extra staff during the first three weeks of the Conference. Since no 
recruitment was needed for the third week, the corresponding credit of 
90,000.- Swiss francs was rele.ased. 

Sub-head III : On the basis of the first two weeks, the total estimated 
expenditure was lower th~n-that.entered.in the budget. 

Annex 2 

The provisional sum of 85,000.- Swiss francs shown for common services 
should be replaced by the exact figure of 82,421.- Swiss francs, making a total of 
some 411,000.- Swiss francs for sections 11.4 and 17. The corresponding limit 
(value 1 September 1982) was· 403,000.- Swiss francs. 

Annex 3 

Bearing in mind the reduction in expenditure under Annex 2, the difference 
for 1983 shown in the third column of the Table was 497,000.- Swiss francs instead 
of 166,000.- Swiss francs. 

In answer to a question by the delegate of the United States of America, 
he said that travel expenses (item 11.422 in the Table in Annex 1) related to the 
recruitment of interpreters; the estimated figure of approximately 
113,000.- Swiss francs would probably not be spent. 

A revised version of Document 114 setting out the position at 
27 January would be prepared for the coming week. 

The meeting rose at 0925 hours. 

The Secretary 

R. PRELAZ 

The Chairman 

E~ DuCHARME 
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ANNEX 1 

In HF broadcasting the antenna is the means by which the radio-frequency 
energy is directed towards the required service area. The selection of the right type 
of antenna will enhance the signal in the service area, while reducing radiation in 
unwanted directions. This will protect other users of the RF spectrum operating on the 
same channel or adjacent channels to another coverage area. The use of directional 
antennas with well-defined radiation patterns is thus recommended as far as possible for 
HF broadcasting. 

Non-directional antennas can be used when the transmitter is located within 
the required service area. In this case the required service area as seen by the 
transmitter extends over an azimuthal angle greater than 1800. 

Directional antennas serve a double purpose. The first is to prevent inter
ference to other users of the spectrum by means of their directivity. The second is to 
provide sufficient field-strength for the listeners' satisfaction by means of their 
power gains. 

Although rhombic antennas are used for broadcasting, their use should be 
discouraged because of the size and number of their sidelobes, which could create 
technically avoidable interference. 

3.5.1.1 Choice of optimal antennas for various types of service 

Fig. L-lJ, an antenna planning chart? gives S?me genera~ guidelines 
for the choice of optimal antennas, and may be helpful for determining the 
optimum antenna type for a given type of service according to the required 
distance range. Two different coverage categories are considered in this 
study: short distance and medium/long-distance services. 

A short distance service is understood here to be within a range of up 
to about 2000 km. This area can be covered with either.a non-direct~onal or a 
directional antenna whose beamwidth can be selected according to the sec-
tor to be served. In the directional case, both horizontal dipole curtain 
and logarithmic-periodic antennas can be employed. The latter type 1~ 

multiband array with a wide operating frequency range, a low-to-medium 
gain and a large horizontal beamwidth. 

Medium and long distance services can be said to reach distance~ 
greater than approximately 2000 km. Such coverage can be provided by 
antennas whose main-lobe vertical elevation angle is small (6°-13°) and 
whose horizontal beamwidth is either wide between 65° and 950 ( typicall~r ?OO) 
or narrow between JOO and 450 (tTpically 350) according to the angular width 
of the area to be served. 

The value of the field-strength in the reception area is influenced by the 
radiation characteristics of the antennas being used, and this will be optimized if 
the most suitable type of antenna is used. The direction of radiation of the main lobe 
of a short-wave antenna, its elevation angle and maximum gain are principally dependent 
upon the type of array and its height above ground. 
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The way in which these parameters vary is illustrated in Fig. L rr_7 for 
horizontal dipole curtain antennas fitted with reflectors and for arrays with most of 
the commonly-used arrangements of dipoles when operated close to their design frequency. 
The way in which the maximum gain and elevation angla of the main lobe of rhombic 
antennas vary with height above ground is also shown. 

An illustration of the angle of elevation involved in the propaga
tion of short-wave signals via the F-layer for distances up to 10 000 km 
is shown in Fig. III. From this figure it can be seen that the angles invol
ved tend to be less than 10° for all distances beyond 5000 km and-angles---· 
above about 20° are only suitable for distances of less than 2000 km. 
From Fig. 8-2 it can be seen that the low angle arrays whose radiation 1s at 
a maximum at angles of 10° or less tend to have the highest gains, and 
that low-gain ·antennas have their maximum radiation at the high angles 
most suitable for short-distance services. 

A set of representative types of antenna 

, Ant~nna patter~s used for planning purposes need to take account of practical 
considerations, they should be standardized for reference purposes and they should be 
representative of the large range of types of antenna in common use. A set of repre
sentative. antenna types recommended for planning purposes, based on single band antennas, 
together with their vertical and azimuthal characteristics are s~arized together with 
the gain (dBi) and elevation angle of maximum radiation (Table L A__J). Details of the 
total horizontal beamwidth (between -6 dB points) for the respective types is also 
given (Table [-B_7). 



short distance 

about 2000 km or less 

non-

directional 

tropical 
antenna 

horizontal 
antenna 

vertical 
antenna 

wide 

Log. periodic ant. Curtain array 
single plane HR m/n/h 

m • 1 or 2 
0.65 S T .s; 0.8 n • 1 or 2 

17° s: e ~ 50° 
80° s:. BW .s; 130° 0.25 ~ h ~ 

8 s G· 1 .s. 14 dB 15° ~ 0 ~ 
0.6 

50° 

medium and long distance 

(directional only) 

narrow 

Curtain array 
HR 4/l /h 
HR 4/2/h 

0.25 'h' 0.6 
I 5o .S. 9 .So W..~ 

wide 

Curtain array 
HR 2/3/h 
HR 2/4/h 

0.4 s. h s. 1.2 
6° ~ e ' 13° 

BW ~ 70° 
16 s. Gi s. 19 dB 

Elevation angle 

Curtain array 
HR 4/3/h 
HR 4/4/h 

0.4 ~ h ~ I. 5 
6° ~ e s. 13° 

SW :::: 35° 
19 ~ Gi .s. 22 dB 

Ci Cain in dB relative to an 
isotropic antenna isolated in space 

Gain in dB relative to a half-wave 
dipole isolated in space (Gi • Gd + 2. 2 dB) 

Rhombic antenna 

not recommended 

of maximum radiation 
of the main beam 

70° ' BW ~ 180° 
BW ot 35° 

13 s. Gi s. 19 dB 
BW- Total horizontal beaniwidth (-6 dB relative to maximum) 

9 s. G· 1 s 16 dB 

FIGURE L-rJ 

Antenna planning chart 

KR Horizontal dipole curtain antenna with reflector 

m Number .of half-wave elements in each row 

n Number of half-wave elements in e~ch stack 

h Height above .ground in full wavelengths of the botto~ row of 
elements 

Taper ratio of log. periodic antenna 
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angle (degrees) 

Aruy• of 1ingle dipoles 
in C!ach stack (n • I) 
Arrays of 2 dipoles in 
each ltack (n • 2) 
Aruy1 of 4 dipoles in 
each •tack (n • 4) 
Typical rhomb ic antenna 
(h: height above ground) 8 12 16 

isotropic gain Gi* in dB 

Nom<!nclature According to Appendi11 Z-7 of the Radio Regulations 1982 

HR horil:ontal curtain antenna with rt-flec-t<)r 
m/ null'lber of half-wave E"lements in each row 
/n/ null'lber o{ half-.. ave elemenU< in each stack (one _.h,>V<' the other) 
/h height above ttround in full >Javclf'nt~ths <•f the b<Htom rO\J of 

t!lela<'nts, or of typical rhombic antennas 

FIGURE II 

18 

Variation qf maximum gain CdBil with cleyatlon angle. for hnrfzo.n.:: 

tal dipole curtain arrays fitted with reflectors and for typical 
rhornbic antennas. aboyc a ~1erfcct earth 

20 



• 

- 6 -
HFBC-84/129(Corr.2)-E 

: ~!-----~----~----~-----r-----r-----r-----r-----r-----r-----, 
~ 
~ 
~ 
~ 

Q 
~ 

c 
~ ~+---~~----~----~----~----~-----+-----+-----+-----+-----1 
~ 
~ 
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0 

~ 

~»!---~H4----~----~----~----~-----+-----+-----+-----+----~ 
~ 

3 5 6 7 8 

FIGURE III 

Variation of elevation angle with distance (d) for representative 

ionospheric F-layer heights h 
----~~------------------------m 

I •' 
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Principal characteristics of the set of representative types of antenna 

VERTICAL 
CHARACTERISTIC 

TYPE OF 
AllTENl~A 

---/m/o/h 

-/4/1 

-/4/0.8 

-/4/0.5 

-/J/0.5 

-/2/0.5 

-/2/0.J 

-/1/0.5 

-/1/0.J 

TABLE /-A 7 

Gain and elevation angle in the direction 
of maximum radiation 

IN TP£ DIRECTION OF MAXIMUM RADIATION 

AZIMUTHAL CH.ARACTERISTIC 

HR4 HR2 HRl H2 Hl 
GAIN GAIN GAIN GAili GAIN 

Gi (dB) • G. (dB)• G. (dB) • G. (dB)* Gi (dB). 
1 l l 

22 19 

22 19 

21 19 

20 18 

19 16 14 11 

18 15 lJ 10 

14 12 11 9 
11 10 

9 7 

ELEVATION 
kNGLi:: l:t 

(DEGREES) 

7 

8 

9 

12 

17 

20 

28 
44 
47 



- 8 -
HFBC-84/l29(Corr.2)-E 

Total horizontal beamwidth at the 
elevation angle of maximum radiation (for single band antennas) 

TOTAL HORIZONTAL BEA14/IDTH (-6 dB) 
TYPE OF DEGREES 
ANTENNA 

---/m/n/h HR4 HR2 HRl Hr, 
• t:.. Hl 

ALL TYPES 
-/4/l to 35 70 108 103 112 
-/2/0.5 

-/2/0.3 35 70 110 116 

-/l/0.5 74 114 78 -126 

-/1/0.J 90 180 180 180 

For antennas not included in Table /-A 7 an equivalent representative type 
whose performance is nearest to that of the antenna under consideration can be deter
mined by reference to Table ;-c 7. 

0.9 
0.65 
0.4 

TABLE /-C 7 

De-termination of the representative antenna having a radiation 
pattern most similar to that of any non-representative one, on 

the basis of the value of the parameters n and h 

HR m/n/h H m/n/h 
h 

n=4 n=3 n=2 n=1 n=2 n=1 

h ::.. 0.9 m/4/1 m/4/0.8 m/3/0.5 - - -
> h ~ 0.65 m/4/0.8 m/4/0.5 m/3/0.5 - - -
> h ~ 0.4 m/4/0.5 m/3/0.5 m/2/0.5 m/1/0.5 m/2/0.5 m/1/0.5 
> h m/J/0.5 m/2/0.5 m/2/0.J m/1/0.J m/2/0.J m/1/0.J 

m number of half-wave elements in each row (m=4, 2 or 1, where appropriate) 
n number of half-wave elements in each stack 
h height above ground of the bottom row of elements, expressed in terms 

of the wavelength at the operating frequency. 



3.5.1.3 Multi-band antennas 

- 9 -
HFBC~84/129(Corr.2)-E 

In the case of multi-band antennas, (curtain and log periodic) a single value 
of h, an important parameter with regard to the vertical radiation pattern and the 
angle of maximum radiation, no longer corresponds to the physical height of the bottom 
row of elements of the antenna over the range of operating frequencies. The equivalent 
value h' at the required frequency of operation can be found in the following way : in · 
Figure /-IV_/ enter the vertical angle of maximum radiation, taken from the antenna 
diagram-for the respective frequency band, into the ordinate. Choose the curve with 
the appropriate value of n. Read from the abscissa the equivalent height h'. T~~ 
equivalent type -of antenna can then be determined by entering Table TCJ~--- tak:lng 
this new value of h. 

0 
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.......... 

................. 
............. 

p 12 
Q 

c: 
! 
: 8 

. 
• Cl -... .. 

02 

' n • 2 

~ 
..... 

~ 
n • l 

~ 
n • 4 

.......... 
~ -... ---

~ 
........... 

t".... 
r--.... ~ 

........... ' -.......... ...._ -r-. --"- -- ..... r-~ ----- - r----- -r--r--.._ --- - r-- --~ -- --

os . lO 1.2 ... 1.6 IB 2.0 

Height, h~ expresoed in ~ 

Diagram enabling the equivalent value of the parameter h to 
be determined in the case of a multiband antenna having n 

half-vave elements in each stack 

Additional data particularly concerning the azimuthal performance over the 
operating range of a multi-band antenna, are required for later inclusion in 
Table /-D 7 as they become available. To achieve this, administrations are encouraged 
to submit-accurate data in the format given in Table /-D 7 during the intersessional 
period(in order to add supplementary columns in Table_/_D 7 to describe the performance 
of these aerials at the operating frequency limits.] - -
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A set of simplified antenna patterns for planning purposes 

The vertical pattern and azimuthal pattern of the antennas listed in 
Table /-A 7 can each be represented by a set of values of the relative attenuation in 
dB below maximum gain, each value relative to the maximum radiation in both elevation 
and azimuth, and to the maximum gain of the array. The attenuation, in dB, relative 
to maximum gain, for the azimuthal pattern are listed in Table ~D_7 and those for 
the vertical pattern are listed in Tables /-E, F, G 7. 

When an antenna is slewed horizontally, the main beam may be considered as 
unchanged in shape. It can, therefore, be assumed that the azimuth of maximum 
radiation of the main beam in the slewed mode coincides with the horizontal angle 
~ = 0 (see paragraph 3.5.1.4) in Table /-D 7. Representation of radiation outside the 
main beam is required in a similar tabulated form and the CCIR Secretariat is requested 
to provide the appropriate values based on the data contained in the CCIR Antenna Hand
book. 

3.5.1.5 Representation of antenna patterns 

Antenna diagrams are conventionally used to represent the spatial radiation 
distribution of an antenna or an array of antennas. The CCIR uses· a sinusoidal 
projection, also called "SANSON-FLAMS'TEAD.PROJECTION" where the representation of the 
hemisphere and the contours are shown in the plane of the paper. 

The formulas from which three patterns have been developed are extremely 
complex. 

The 3-dimensional radiation pattern of an antenna can be derived from : 

a) the vertical radiation pattern within that plane normal to the horizontal 
through the azimuth of maximum radiation G(8) [ <p = 0, 

b) the azimuthal radiation pattern. 
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ThGse relationships are illustrated in Figure ~1~ 

Direction 
of maximum 
radiation 

I 
Observation point 

- I - ' \ 

4. 

Flat homogeneous ground 

Great circle bearing 
transmitter to 
receiver 

FIGURE£ 1) 

Relationships between the angles e and~ 

For planning purposes it is more convenient and much. faster in any computational 
process to use tabulated information. 

A suitable set of antenna patterns in the form of look-up tables has been 
prepared giving values for the antenna radiation patterns which are in close agreement 
with those given by the CCIR. 

This set of antenna patterns uses a conversion technique to form the true 
radiation pattern from the separate values of vertical and azimuthal attenuation 
factors. 

It can be shown that by appropriate substitution of sin <p cos 8 = sin 1jJ 
in the azimuthal components of the full formula,the 3-dimensional radiation pattern of 
an antenna can be represented by two expressions, one representing the horizontal-patter0 
as a function of 1jJ and the second, the vertical pattern as a function of 8. 

Tables can therefore be constru_Qteg showing the. attenuation relative to the 
maximum gain varying with .§:ngle..:. Table f_ D_/ represents the horizontal pattern as a 
function of 1jJ and Tables f_ E-G_/ represent th.e vertical pattern as a function of 8. 



- 12 -
HFBC-84/l29(Corr.2)-E 

In obtaining the attenuation for any angle of elevation and azimuth, the 
horizontal angle t~ must be calculated using the following formula. 

~ = arc sin (sin • cos 8) for 1~1 ~ 90° or 

~ = 180 - arc sin (sin ~ cos 8) for ~ > 900 

~ = -180 - arc sin (sin • cos e) for ~ < -900 

where 

• = angular difference between great circle bearing transmitter to receiver 
and azimuth of maximum radiation of the antenna. 

8 = angle of vertical radiation. 

The attenuation values for~ and 8 can then be determined from the appropriate tables. 

The resulting antenna gain in the required direction is then £alcu1ated by 
summing the attenuation for the appropriate values of 8 and ~ (Tables L D-G_/) and 
then subtracting the tot~l ~ttenuation subject to the limitations defined below, from 
the maximum gain Table L A_/ for the appropriate antenna. 

Forward Radiation 

For angles of elevation below the vertical angle of maximum radiation, the 
total attenuation should not exceed a value of 30 dB. 

For angles of elevation equal to and above the vertical angle of maximum 
radiation, the resultant antenna gain shall not fall below -8 dBi. 

Reverse Radiation 

For HR m/n/h antennas, at all angles of elevation the total attenuation should 
not exceed a value of 30 dB. 
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TABLE L D_j 

Antenna attenuation relative to the gain in the direction 
of maximum radiation. at angles of azimuth relative to the 

direction of maximum radiation. for planning purposes 

Azimuthal attenuation (dB) 

HR4/n/h HR2/n/h HRl/n/h H2/n/h 

0 0 0 0 
0.7 0.4 0.3 0.2 

2.3 1.0 0.7 0.5 

5.1 1.8 1.1 1.2 

9.3 2.9 1.6 2.1 

16.5 4.0 2.0 3.3 

30 5.8 2.8 4-5 
20.6 7.8 3.7 6.7 

17.2 9.9 4·5 8.7 

16.5 12.1 5.1 11.2 

17.7 15.1 6.2 13.7 

20.2. 18.7 7.7 15.0 

23.2 22.4 8.8 18.0 

26.2 25.8 12.0 25.3 

30 30 11.9 29.5 

30 30 11.9 30 

30 30 15.3 30 

30 30 18.7 30 

30 30 18.5 30 

Hl/n/h 

0 
0.1 

0.2 

0.5 

0.8 

1.2 

1.4 

2.6 

3-5 

4.3 

5.0 

4.2 

4-7 

8.9 

9.8 

10.4 

15.4 

16.3 

16.2 

Bi-directional antennas 
30 30 18.3 

30 30 17.5 

30 30 17.2 

30 30 16.2 

30 30 15.2 

27.7 26.9 14.7 

26.0 24-5 13.5 

25.2 22.6 13.7 

25.5 21.2 14-1 

27.2 20.0 14-9 

30 18.6 14-9 

30 18.2 15.2 

30 17.5 15.4 

23 .. 2 16.7 15.4 

19.3 16.1 15.3 , 

16.9 15.5 15.2 

15.5 15.2 15.1 

15.0 15.0 15.0 
t 

I 

' 

' 

_1 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation for 

planning purposes (antenna txpe :HR m/4/h). 

Elevation Vertical attenuation (dB) 
angle (8) 
(degrees) h = 0.5 h = 0.8 h = 1.0 

0 30 30 30 

3 6.0 4.9 4.2 

6 1.3 0.6 0.3 

* 8 0.2 0 0.8 

9 0 0.1 0.5 

12 0.8 2.4 4.3 

15 8.1 8.2 15.0 

18 8.6 25.0 15.7 

2l 18.4 16.0 •10.6 

24 28.7 14.2 12.3 

27 24.3 18.8 19.3 

30 30 30 30 

33 20.1 22.3 30 

36 14.6 21.9 26.4 

39 12.7 30 16.5 

42 13.0 21.0 12.0 

45 15.2 14.9 11.5 

48 19.7 12.4 12.3 

51 27.4 11.8 15.0 

54 24.3 12.5 20.2 

57 20.1 14·4 29.2 

60 18.5 17.2 26.4 

63 18.3 21.1 22.7 

66 19.2 26.3 21.9 

69 20.9 30 22.6 

72 23.2 30 24.5 

75 26.4 30 27.4 

78 30 30 30 

81 30 30 30 

84 30 30 30 

87 30 30 30 

90 30 30 30 

The values corresponding to this angle have been inserted to facilitate the evaluation of 
Gtl' as per paragraph 3.2.1.3.2. 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation, at various angles of elevation, for planning 

purposes (antenna types : HR m/3/0.5, HR m/2/h, HR m/1/0.5 and HR m/1/0.3) 

Vertical attenuation (dB) 

m/3/0.5 m/2/h m/1/0.5 
h = O.J h = 0.5 

30 30 30 30 

7.9 12.3 10.6 14.7 

2.8 6.6 5.0 8.8 

1.1 4.4 3.0 6.6 

0.6 3.6 2.2 5.6 

0 1.8 0.7 3.6 

0.6 0.7 0.7 2.1 

2.4 0.1 0.1 1.1 

5.4 0.4 o.6 0.5 

10.3 0.2 1.8 0.1 

18.9 0.8 3.5 0 

27.2 1.7 6.0 0.1 

20.1 2.9 9.4 0.3 

19.9 4.4 14.4 0.8 

24.4 6.2 22.0 1.4 

30 8.3 21.5 2.2 

22.6 10.9 16.8 3.2 

17.4 13.9 14.6 4.4 

15.1 17.4 13.7 5.8 

14.1 21.0 13.6 7.3 

14.1 25.9 14.1 9.0 

14.9 29.3 15.1 11.0 

16.2 30 16.6 13.1 

18.1 30 18.4 15.1 
. 20.5 30 20-7 16.7 

23.2 30 23.5 17.3 

25.3 30 26.8 17.2 

26.0 30 30 16.8 

25.6 30 30 16.4 

24.9 30 30 16.1 

24.6 30 30 16.1 

24.6 30 30 16.1 

m/1/0.J 

30 

18.2 

12.3 

9.9 

9.0 

6.7 

5.0 

3.7 

2.7 

1.9 

1.3 

0.8 

0.5 

0.2 

0.1 

0 

0 

0.1 

0.2 

0.3 

0.5 

0.7 

1.0 

1.3 

1.6 

1.9 

2.2 

2.6 

2.9 

3.2 

3.6 

3.6 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation, 

for planning purposes (antenna type : H m/n/h) 

Vertical.~ attenuation (dB) 

H m/l/0.3 H m/1/0.; H m/2/0.3 H m/2/0.5 

30 30 30 30 

18.4 14.7 12,3 10.6 

12,.5 8.9 6.6 5....0 

lO.,J. 6.6 4.4 3...0 

9 .. 2 5.7 3.6 a-2 

7.0 3.6 1.8 0.7 

5.2 2,2 0.7 0~1 

3.9 1.2 . 0,1 o,1 

2..9 0.5 0 0,7 

2.1 0.1 0 .. 2 1,8 

1.5 0.1 0 .• 8 3~ 

1..,,.0 0.1 1L6 6.0 

0~7 0.3 2 .,.8 9.4 

o .. 4 0.7 4.3 14.3 

0.2 1.3 6.1 21 .. 9 

0.1 2.1 8.2 21.3 

0 3.0 10 .. 7 16,6 

0 4 .. 1 13,6 llt._. 3 

0 5.4 17.0 13~3 

0.1 6 .. 9 21.0 13.1 

0.2 8.5 25_4 13,6 

0.3 10.,4 28_.7 14.5 

0.4 12.3 29.6 15.8 

0.6 14.2 29-5 17.5 

0.7 15.6 29.9 19.7 

o.8 16.0 30 22.2 

0.9 15.8 30 25.3 

1.1 15.1 30 30 

1. 14.4 30 30 

·1.2 13.9 30 30 

1.2 13.6 30 30 

1.4 14 .. 0 30 30 

* The values corresponding to this angle have been· inserted to facilitate the evaluation of Gtl' 
as per paragraph.· 3 • 2 .1. 3 • 2 •. 
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COMMITTEE 4 

Antenna diagrams are conventionally used to represent the spatial radiation 
distribution of an antenna or an array of antennas. The CCIR uses a sinusoidal 
projection, also called nsANSON-FLAMSTEAD PROJECTION" where the representation of the 
hemisphere and the contours are shown in the plane of the paper. 

The formulas from which three patterns have been developed are extremely 
complex. 

The 3-dimensional radiation pattern of an antenna can be ~erived from : 

a) .the vertical radiation pattern within that plane normal to the horizontal 
through the azimuth of maximum radiation G(e):~ = 0, 

b) the azimuthal radiation nattern. 

These relationships are illustrated in Figure 8-AI-1. 

Direction 
of maximum 
radiation 

I 
Observation point 

homogeneous ground 

~ 
Great circle bearing 
transmitter to 
receiver 

FIGURE 8-AI-l 

Relationships between the angles 8 and ~ 

For reasons of economy. this document 11 pnnted in a limite(l number. Pa"•cipants are therefore ktndly 1sked to bring their coptes to the meeting 
sinee no Mktitionll copies can be made available. 

·I 
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For planning purposes it is more convenient and much faster in any computational 
process to use tabulated information. 

A suitable set of antenna patterns· in the form of look-up tables has been 
prepared giving values for the antenna radiation patterns which are in close agreement 
with thos·e given by the CCIR. 

This set of antenna patterns uses a convers-ion technique to form. the true 
radiation pattern from the separate values- of vertical and azimuthal attenuation 
factors. 

It can be shown that by appropriate substitution of sin ~ cos e = sin ~ 
in the azimuthal components of the full formula,the 3-dimensional radiation pattern of 
an antenna can be represented by two expressions, one representing the horizontal-pattern 
as a function of ~ and the second,_ the vertical pattern as a function of e. 

Tables can therefore be constru£teg showing the attenuation relative to the 
maximum gain varying with ~gle-=- Table L D_j represents the horizontal pattern as. a 
function of ~ and Tables L E-G_/ repres·ent the vertical pattern as a function of e. 

In obtaining the attenuation for any- angle of elevation and azimuth, the 
horizontal angle ~ mus·t be calculated using the following formula. 

where 

~ = arc sin (sin • cos e) 

• = angular difference between great circle bearing transmitter to recei~er 
and azimuth of maximum radiation of the antenna. 

e = angle of vertical radiation. 

The attenuation values for~ and e can then be determined from the appropriate tables. 

The resulting antenna gain in the required direction is then £alc~ated by 
summing the attenuation for the appropriate values of 8 and ~ (Tables L D-G_/) and 
then subtracting the tot~ !!;ttenuation subject to the limitations defined below, from 
the maximum gain Table L A_/ for the appropriate antenna. 

Forward radiation 

(First paragraph, underline "total attenuation") 

(Second paragraph., underline "resultant antenna gain") 

Radiation to rear of antenna (i.e. new title) 

(Underline "total attenuation")." 
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ANNEX 1 

In HF broadcasting the ~ntenna is the means by which the radio-frequency 
energy is directed towards the required service area. The selection of the right type 
of antenna will enhance the signal in the service area, while reducing radiation in 
unwanted directions. This will protect other users of the RF spectrum operating on the 
same channel or adjacent channels to another coverage area. The use of directional 
antennas with well-defined radiation patterns is thus recommended as far as possible for 
HF broadcasting. · 

Non-directional antennas_ sho_l:l:.~_d __ b~ used only if the transmi ~ter location is 
in the centre of the coverage area. Distances to be served are relatively short. 
Frequencies used are at the lower end of the spectrum. 

Directional antennas serve a double purpose. The first is to prevent inter
ference to other users of the spectrum by means of their directivity. The second is to 
provide sufficient field-strength for the listeners' satisfaction by means of their 
power gains. 

Although rhombic antennas are used for broadcasting, their use should be 
discouraged because of the size and number of their sidelobes, which could create 
technically avoidable interference. 

3. 5 .1.1 mru.w of smUrnl P.Ptoprnp tor verioua tmn ot rmyiu 

Fig. L-lJ, an antenna pla~in_g _(!h~rt, ~ives ~?me ~~n~_r~~ _g~idelines 
for the choice of optimal antennas, and may be helpful for determining ·the 
optimum antenna type for a given type of service according to the required 
distance range. Two different coverage categories are considered in this 
study: short distance and medium/long-distance services. 

A short distance service is understood here to p~ y_i_thin ~J'JL...n£.e. __ qf ~12--~ 
to about 2000 km. This area can be covered with_ ei_t:qerj __ a non-~~r~£_~ionaf._ or a 
directional antenna whose beamwidth can be selected according to the sec-
tor to be served. In the directional case, both horizontal dipole curtain 
and logarithmic-periodic antennas can be employed. The latter type 1~ 
multiband array with a wide operating frequency range, a low-to-medium 
gain and a large horizontal beamwidth. 

Medium and long distance services can be said to reach distances 
greater than approximately 2000 km. Such coverage can be provided by 
antennas whose main-lobe vertical elevation angle is small (6°-13°) and 
whose horizontal beamwidth is either wide between 65° and 950 (typicall~r 700) 
or narrow between JQO and 450 (typically 350) according to the angular width 
of the area to be served, 

The value of the field-strength in the reception area is influenced by the 
radiation characteristics of the antennas being used, and this will be optimized if 
the most suitable type of antenna is used. The direction of radiation of the main lobe 
of a short-wave antenna, its elevation angle and maximum gain are principally dependent 
upon the type of array and its height above ground. 



- 3 -
HFBC-84/129-E 

The way in which these parameters vary is illustrated in Fig. L-rrJ for 
horizontal dipole curtain antennas fitted with reflectors and for arrays with most of 
the commonly-used arrangements of dipoles when operated close to their design frequency. 
The way in which the maximum gain and elevation angle of the main lobe of rhombic 
antennas vary with height above ground is also shown. 

An illustration of the angle of elevation involved in the propagA
tion of short-wave signals via the F-layer for distances up to 10 000 km 
~-s sho~n in ~=i:_g_. __ ~]:~. Fro~ this figure it can be seen that the angles invol-
ved tend to be less than 10° for all distances- beyond SQQQ koi and-a-ngles _______ _ 
above about 20° are only suitable for distances of less than 2000 km. 
From Fig. 8-2 it can be seen that the low angle arrays whose radiation is at 
a maximum at angles of 10° or less tend to have the highest gains, and 
that low-gain antennas have their maximum radiation at the high angles 
most suitable for short-distance services. 

A set of representative types of antenna 

Antenna patterns used for planning purposes need to take account of practical 
considerations, they should be standardized for reference purposes and they should be 
representative of the large range of types of antenna in common use. A set of repre
sentative antenna types recommended for planning purposes, based on single band antennas, 
together with their vertical and azimuthal characteristics are summarized together with_ 
the gain (dEi) and elevation angle of maximum radiation,l~able ~~~). Details of the 
total horizontal beamwidth (between -6 dB points) for the respective types is also 
given (Table L-B_7). 



short distance 

about 2000 km or less 

non-

tropical 
antenna 

horizontal 
antenna 

Log. periodic ant. 
single plane 

0.65 S T ~ 0.8 
17° ~ e ~ so• 
ao• ~ sw ~ 130• 
8 5 Gi s 14 dB 

directional 

vertical 
antenna 

wide 

Curtain array 
HR m/n/h 
m • l or 2 
n • l or 2 

0.25 ~ h 5 0.6 
ts• ~ o ~ so• 
10• ~ Bw s tao• 
9 5 Gi s 16 dB 

medium and long distance 

(directional only) 

narrow 

Curtain array 
HR 4/1/h 
HR 4/2/h 

0.25 'h' 0.6 
ts• s e -~ ~ 

BW ot 35° 
13 ~ Ci i 19 dB 

FIGURE L-rJ 

wide 

Curtain array 
HR 2/3/h 
HR 2/4/h 

0.4 5 h s 1.2 
6° ~ e ~ 13• 

BW ":::! 70° 
16 5 Gi ~ 19 dB 

Elevation angle 

Curtain array 
HR 4/3/h 
HR 4/4/h 

0.4 ~ h ' 1.5 
6° ~ e 5 13• 

BW ::! 35° 
19 ' Gi ~ 22 dB 

Cain in dB relative to an 
isotropic antenna isolated in space 

Cai~ in dB relative to a half-wave 

-~ 

dipole isolated in apace (Gi • Cd + 2.2 dB) 

Rhombic antenna 

not recommended 

of maximum radiation 
of the main beam 

DV Total horizontal beamwidth (-6 dB relative to maximum) 

HR Horizontal dipole curtain antenna with reflector 

c Number of half-wave elements in each row 

n Number of half-wave element• in each stack 

h Height above ground in full wavelengths of the botto~ row of 
elements 

Taper ratio of loa. periodic antenna 

Antenna planning chart 

::q 

~ 
0 
I 

~~ 
............ 
f--1 
1\) 
-...() 
I 
~ 
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angle (degrees) 

Arrays of single dipoles 
in each stack (n • I) 
Arrays of 2 dipoles in 
each stack (n • 2) 
Arrays of 4 dipoles in 
each stack (n • 4) 
Typical ~hombic antenna 
(h: height above ground) 8 10 12 u. 16 

isotropic gain Gi* in dB 

Nomenclature according to Appendix 2-7 of the Radio Regulations 1982 

HR horizontal curtain antenna with reflector 
m/ nucnber of half-wave elements in each row 
/n/ number of half-wave elements in each stack (one ab->ve the other) 
/h height above ground in full waveleneths of the bottom row of 

elements, or of typical rhombic antennas 

FIGURE II 

18 

Variation of maximum gain (dBi) with elevation angle. for hnrfzon
tal dipole curtain arrays fitted with reflectors and for typical 
rhombic antennas. aboye a perfect earth 

20 
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~ ~!-----~-----T----~------r-----~----.------r----~-----.-----, 
a.. 
00 
Ql ., 
c:: 

o.-1 

c:: 

-~ ~~--~~----~----~------~----+-----~-----r-----t-----+----~ 
~ 
Ql .... ., 

.... 
0 

Ql 

~~!---_jWU~--~-----4------~----+-----~----~-----+-----4----~ 
c: 
< 

0~----~--~L----4-----+----~----4-----+-----~--~----~~· 
6 7 8 9 10 

d:km X 103 

FIGURE III 

Variation of elevation angle with distance (d) for representative 

ionospheric F-layer heights h 
----~~--------------------------m 
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Principal characteristics of the set of representative types of antenna 

VERTICAL 
CHARACTERISTIC 

TYPE OF 
AllTEN'NA 

---/m/n/h 

-/4/1 

-/4/0.8 

-/4/0.5 

-/J/0.5 

-/2/0.5 

-/2/0.) 

-/l/0.5 

-/1/0.J 

G i = G d + 2. 2 dB 

Gain and elevation angle in the direction 

of maximum radiation 

IN TP£ DIRECTION OF MAXIMUM RADIATION 

AZIKUTHAL CHARACTERISTIC 

HR4 HR2 HR1 H2 H1 
GAIN GAIN GAIN GAIIi GAIN 

G. (dB}• G. (dB)* G. (dB) • G. (dB) • Gi (dB)* 
l 1 l l 

22 19 

22 19 

21 19 

20 18 

19 16 14 11 

18 15 lJ 10 

14 12 ll 9 
11 10 

9 7 

ELEVATION 
Al~GLi:.: t:J 

l DEGREES} 

7 

8 

9 

12 

17 

20 

28 
44 
47 
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Total horizontal beamwidth at the 
elevation angle of maximum radiation {for single band antennas) 

TOTAL HORIZONTAL BEA1~IDTH (-6 dB) 
TYPE OF DEGREES 
ANTENNA 

---/m/n/h HR4 HR2 HRl Hr, 
,(.. Hl 

ALL TYPES 
-/4/1 to 35 70. # 108 103 
-/2/0.5 

-/2/0.3 35 70 110 
--·-··· --i26 -/l/0. 5 74 114 78 

-/1/0.J 90 180 180 180 

For antennas not included in Table /-A 7 an equivalent representative type 
whose performance is nearest to that of the antenna under consideration can be deter
mined by reference to Table i-C_7. 

m 
n 

h 

0.9 

De-termination of the representative antenna having a radiation 
pattern most similar to that of any non-representative one, on 

the basis of the value of the parameters n and h 

HR m/n/h H m/n/h 
h 

n=4 n=J n=2 n=l n=2 n=l 

h ~ 0.9 m/4/l m/4/0.8 m/3/0.5 - - -
> h ~ 0.65 m/4/0.8 m/4/0.5 m/3/0.5 - - -

0.65 > h ~ 0.4 m/4/0.5 m/3/0.5 m/2/0. 5 m/1/0.5 m/2/0.5 m/1/0.5 
0.4 > h m/3/0.5 m/2/0.5 m/2/0.3 m/1/0.3 m/2/0.-J m/1/0.J 

number of half-~ave elements in each row (m=4, 2 or 1, where appropriate) 
number of half-wave elements in each stack 
height above ground of the bottom row of elements, expressed in terms 
of the wavelength at the operating frequency. 
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In the case of multi-band antennas, (curtain and log periodic) a single value 
of h, an important parameter with regard to the vertical radiation pattern and the 
angle of maximum radiation, no longer corresponds to the physical height of the bottom 
row of elements of the antenna over the range of operating frequencies. The equivalent 
value h' at the required frequency of operation can be found in the following way : in 
Figure /-IV 7 enter the vertical angle of maximum radiation, taken from the antenna 
diagram-for-the respective frequency band, into the ordinate. Choose the curve with 
the appropriate value of n. Read from the abscissa the equivalent height h'. Th~ 
~~uivalent type of antenna_ can-lfhen-be determined by-enterlng Table z=c~, taking 
this new value of h. 

0 ... = 36 
0 

.D 

1. c 
.... 3 a 
_g . -~ c 28 ... \ 

. 
,. 

1:1 20 

a 
.......... 

0 
A 
• 16 -0 

0 - . 

\ 

" 
' .......... 

--~ ....._ i? 11 
G 

.! . ~ 0 • 0 -.. . 

Q1 

~ n • 2 

\. 
' ~ 

n • 3 ' ~ 
n • 4 

.......... 
r......... - -- ..._ 
~ 

06 

. 

.......... 
~ 

........... 
......... ............. --r-. -r--r- r--~ --~ r--r- -r-r- -----r-r- ..__ - - f--.. '--. - -

' 

oa . 10 1.2 ._. 1.6 1.8 1.0 , 
Height, h. expresoed io ~ 

FIGURE L::..rv_) 

Diagram enabling the equivalent value of the parameter h to 
be determined in the c~se of a multiband antenna having n 

half-vave elements in each stack 

Additional data particularly concerning the azimuthal performance over the 
operating range of a multi-band antenna, are required for later inclusion in 
Table /-D 7 as they become available. To achieve this, administrations are encouraged 
to submit-accurate data in the format given in Table /-D 7 during the intersessional 
period(in order to add supplementary columns in Table_/_D 7 to describe the performance 
of these aerials at the operating frequency limits.) - -
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A set of simplified antenna patterns for planning purposes 

_ The vertical pattern and azimuthal pattern of the antennas listed in 
Table / A 7 can each be represented by a set of values of the relative attenuation in 
dB below maximum gain, each value relative to the maximum radiation in both elevation 
and azimuth, and to the maximum gain of the array. The attenuation, in dB, relative 
to maximum gain, for the azimuthal pattern are listed in Table ~D_7 and those for 
the vertical pattern are listed in Tables i-E, F, G_7. 

When an antenna is slewed horizontally, the main beam may be considered as 
unchanged in shape. It can, therefore, be assumed that the azimuth of maximum 
radiation of the main beam in the slewed mode coincides with the horizontal angle 
~ = 0 (see paragraph 3.5.1.4) in Table /-D 7. Representation of radiation outside the 
main beam is required in a similar tabulated form and the CCIR Secretariat is requested 
to provide the appropriate values based on the data contained in the CCIR Antenna Hand
book. 

3.5.1.5 Representation of antenna patterns 

In forming the 3-dimensional pattern, the vertical angle e remains unchanged, 
but it is necessary to modify the horizontal angle~ (angular difference between great 
circle bearing transmitter to receiver and azimuth of maximum radiation of the antenna) 
to a value given by : 

1jJ = arc sin (cos e sin ~ ) (1) 

The azimuthal attenuation at angles of elevation ot~er than that corresponding 
to zero are derived by converting the angle~into an angle 1jJ according to formula (1) 
before extracting the data from the azimuthal attenuation tables. 

The resulting gain in any required direction is then calculated by summing 
the attenuation for the appropriate values of 8 and 1jJ (Tables L-D-G~and then sub
.tracting the total attenuation, subject to the limitations defined oelow, from the 
maximum gain (Table ~A_7) for the appropriate antenna. 

Forward radiation 

For angles of elevation below the vertical angle of maximum radiation, the 
total attenuation should not exceed a value of 30 dB. 

For angles of elevation equal to and above the vertical angle of maximum 
radiation, the resultant antenna gain shall not fall below -8 dBi. 

Back radiation 

For HR m/n/h antennas, at all angles of elevation the total attenuation should 
not exceed a value of 30 dB. 



I 

: 

Angle (IV} 
(degrees ) 

0 
± 5 
± 10 
± 15 
± 20 
± 25 
± 30 
± 35 
± 40 
± 45 
± 50 
± 55 
± 60 
± 65 
± 70 
± 75 
± 80 
± 85 
± 90 
± 95 
± 100 
± 105 
± 110 
± 115 
± 120 
± 125 
± 130 
± 135 
± 140 
± 145 
± 150 
± 155 
± 160 
± 165 
± 170 
± 175 
± 180 
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TABLE /.-D) 

Antenna attenuation relative to the gain in the 
direction of maxi~um rad~ati?n, for angles of azimuth 

relative to the direction of maximum radiation 

Azimuthal attenuation (dB) 

HR 4/n/h HR 2/n/h HR 1/n/h 

I 
0 0 0 
0.6 0.2 0 
1.9 0.6 0.2 
4.3 1.2 0.5 
8.1 2.0 0.8 

15.4 3.3 1.2 
40 4.8 1.8 
20 6.4 2.4 
16.5 8.5 3.2 
15.8 11.2 4.1 
17 14.0 5.3 
19 17 6.3 
22 21 7.9 
26 25 9-5 
30 30 11 
36 36 13 
39 40 16 
40 40 18 
40 40 20 
40 40 20 
40 40 19 
39 39 17 
35 36 16 
32 32 15.3 
29 27 15 
27 25 14.2 
26 23 14.2 
26 22 14.2 
28 20 14.2 
34 19 14.5 
40 18 14.5 
29 17.5 14.5 
23 16.8 14.5 
19 16.0 14.5 
17 15.7 15 
15.7 15.3 15 
15 

I 
15 15 

--

H2/n/h Hl/n/h, 

-
I 

0 0 
0.4 0.2 
0.8 0.5 
1.3 0.8 
2.2 1.2 
3.4 1.5 
5.2 2.2 
6.9 3.0 
9.0 3.8 

12 4.8 
15 5.6 
18 6.9 
22 8.5 
26 10 
31 11 
36 11 
40 12 
40 10 
40 40 

Bi-directional 
antennas 

I 
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Antenna vertical attenuation relative to the gain in 
the direction of maximum radiation, for various angles 

of elevation (antenna type HR m/4/h) 

Vertical attenuation (dB) 

Elevation 
angle (e) 

h - 0.5 h - 0.8 (degrees} 

q 40 40 
3 6 4 
6 1.8 1.0 
9 0 0.1 

12 1.0 2 
15 3.9 8 
18 10 30 
21 17 19 
24 26 14.2 
27 24 19 
30 40 40 
33 20 23 
36 9 22 
39 12.8 30 
42 13.2 20 
45 15.7 14.8 
48 20 12.5 
51 25 13.5 
54 25 13 
57 20 15 
60 18.5 18 
63 18.5 21 
66 19 25 
69 22 33 
72 23 38 
75 27 40 
78 32 40 
81 36 40 
84 40 40 
87 40 40 
90 40 40 

h - 1.0 

40 
4 
0.5 
0.6 
4 

16 
16 
10.6 
13 
20 
40 
40 
28 
16 
12.8 
11.5 
13 
14.5 
24 
30 
26 
23 
22 
24 
25 
28 
32 
38 
40 
40 
40 
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TABLE L-FJ 

Antenna vertical attenuation relative to the gain in the direction of 
maximum radiation, for various_angles of elevation (antenna types 

HR m/3/0.5, HR m/2/h, HR m/1/0.5 and HR m/l/0.3) 

Vertical attenuation (dB) 
Elevation 
angle (e) 

m/3/0.5 m/2/h m/1/0.5 m/1/0.3 (degrees) 
h = 0.3 h - 0.5 

0 40 40 40 40 40 
3 8 12 10 13 18 
6 3 6 5 8 12 
9 1 4 2 6 9 

12 0 2 1 4 17 
15 1 1 0 2 5 
18 3 0 0 1 4 
21 6 0 l l 3 
24 10 1 2 0 2 
27 18 1 3 0 l 
30 25 2 6 0 1 
33 20 3 10 0 1 
36 20 5 15 1 0 
39 25 6 23 1 0 
42 40 9 21 2 0 
45 23 11 16 3 0 
48 17 15 15 5 0 
51 15 18 14 6 0 
54 14 21 14 7 1 
57 15 26 15 9 1 
60 15 30 15 11 1 
63 16 30 16 13 1 
66 18 33 18 15 1 
69 20 35 22 15 2 
72 23 37 24 15 2 
75 25 38 27 15 2 
78 40 30 15 3 
81 40 38 15 3 
84 40 15 4 
87 16 4 
90 4 
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TABLE L-G) 

Antenna vertical attenuation relative to the gain in the 
direction of maximum radiation, for various angles 

of elevation (antenna type H m/n/h) 

Vertical attenuation (dB) 
Elevation 
angle ( 8) 

( c!e&reeo) H m/1/0.3 H m/1/0.5 H m/2/0.3 

0 40 40 40 
3 20 14 12 
6 13 9.1 7.0 
9 8.8 5.7 3.8 

12 7.2 3.6 1.8 
15 5.3 2.1 0.9 
18 3.7 1.1 0.4 
21 3.0 0.8 0.0 
24 2.1 0.4 0.5 
27 1.7 0.0 1.0 
30 1.0 0.3 1.8 
33 0.8 0.6 2.9 
36 0.6 0.9 4-1 
39 0.4 1.5 6.4 
42 0.2 2.0 7.5 
45 0.0 3.1 11 
48 0.0 4.5 14 
51 0.1 6.0 17 
54 0.2 7.2 21 
57 0.3 9.5 25 
60 0.4 11 26 
63 0.5 12 28 
66 0.6 14 29 
69 0.7 16 30 
72 0.8 16 32 
75 1.0 16 35 
78 1.0 15 37 
81 1.1 15 40 
84 1.2 15 40 
87 1.3 14 40 
90 1.4 14 40 

* L-Note - To be corrected by the CCIR Secretariat._/ 

H m/2/0.5 I 

40 
10 

5.1 
2.1 
0.9 
0.2 
0.1 
0.8 
2.0 
3.5 
6.0 

10 
18 
21 
21 
16 
15 
14 
13 
14 
15 
16 
18 
20 
23 
26 
30 
36 
40 
40 
40 
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ANNEX 2 

L-The following text is to be inserted between the first and second paragraphs 
of section 3.3.1 (Cc-Channel protection ratios and frequency tolerances) 
(Document 115(Rev.l) :_/ 

"Under fading conditions, eo-channel protection r~tio shall be expressed 
taking into account an overall circuit reliability of LX_/%." 



3.9.2 

3.9.2.1 

a) 

b) 

c) 

d) 

3.9.2.2 

a) 

b) 

d) 
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ANNEX .:?. 

Progressive introduction of SSB transmissions (Technical aspects) 

Transmitters 

It should be recognized that : 

converting an existing DSB transmitter to an SSB transmitter which delivers 
equivalent sideband power with 6 dB carrier reduction is technically not 
possible; 

it is economically unattractive to convert existing conventional DSB 
transmitters for operation to SSB mode with 6 dB carrier reduction even if 
3 dB less sideband power is accepted; 

it is possible and feasible to convert new designed unconventional DSB 
transmitters (using_amplitude modulation systems such as·pulse duration 
or pulse switch modulation) to SSB mode with 6 dB carrier ·reduction and the 
same sideband power as in DSB mode without significant loss of efficiency; 

with 12 dB carrier reduction also conventional DSB transmitters can, from 
technical point of view in some cases, be converted to SSB mode and can 
provide the necessary equivalent sideband power. vJhether the conversion is 
economically attractive will depend on type and age of the transmitter 
concerned; 

the technical and/or economical lifetime of a transmitter can be estimated] 
at twenty years. 

Receivers 

It should be recognized that : 

current technological progress within the next ten years will make it 
possible to produce DSB/SSB receivers in mass for reasonable prices; 

SSB receivers with the possibility to select either the upper or the lower 
s~~E3band of a DS~-t~ansl!lis~ion is uaeful for rejecting adjacent channel inter
ference during the transition period. 

the technical ru1d economical lifetime of a receiver is considered to be in] 
the order of ten years; 

envelope detection should be abandoned as soon as possible and synchronous 
demodulation be introduced. 

Transition period from technical point of view 

Taking into account the lifetime of transmitters and receivers the duration 
of the transition period could be set at L-15 to 20_/ years.] 
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Evaluation of compatibility asuects of the proposed SSB-system 
during the transition period 

During the transition period, single-sideband transmissions will be mainly 
received by conventional DSB receivers using envelope detection. To obtain with a 
conventional DSB receiver using envelope detection the same loudness level with both 
SSB and DSB, the sideband power of the SSB emission has to be 3 dB larger 
(equivalent sideband power) than the total sideband power of the DSB emission. 
Alternatively, if the sideband power of the SSB emission cannot be increased, one has 
to accept some reduction of the coverage area. Such an SSB emission, however, could 
replace any of the DSB emissions in the plan without deteriorating the interference 
situation. 

SSB emissions with equivalent sideband power replacing a DSB emission 
according to the plan will cause a s.light increase in adjacent channel interference 
(e.g. at ± 10 kHz channel spacing the relative RF-protection ratio would be changed 
by 3 dB from -36 dB to -33 dB) if reception is done in the adjacent channels with a 
conventional DSB receiver having the selectivity of the DSB reference receiver 
(see paragraph 3.9.1.13). 

;-rn Chapter 3.9.1.13 a 3 dB allowance for eo-channel interference between a 
DSB emission and an SSB emission with equivalent sideband power has been specified. 
Recent investigation shows, however, that taking into account the effect of coherent 
demodulation of the two sidebands of a DSB emission in an envelope detector, this 
allowance should be 0 dB. Further study will be needed on·this ·question during the 
inter-sessional period. 7 . 
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ANNEX 

Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
the atmospheric noise data, man-made noise data, or the intrinsic receiver noise level, 
and by adding to it the value of the required RF signal-to-noise ratio. 

3.4.1.1 Atmospheric noise data 

For atmospheric noise data see 3.2.2.1. 

3.4.1.2 Man-made noise data 

For man-made noise data see 3.2.2.2. 

Intrinsic receiver noise level 

The intrinsic receiver noise level Ei0 shall be calculated by 

~l 0 
(dB ("V/o)) = E (dB (\.lV/m)) + 20 loa m - SD (dB) 

' c 

where : Ec = noise limited sensitivity of the receiver = L- _7 
m = modulation depth = 0.3 

SNR = audio frequency signal-to-noise ratio (dB) = ;- 7 

Comparison of the intrinsic noise level, the atmospheric and the man-made 
noise 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

Audio-frequency signal/noise ratio 

(Pending on decision of Committee 4.) 

3.4.1.6 Radio-frequency signal/noise ratio 

The required radio frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio (output) signal-to-noise ratio for the reference 
·receiver (AF bandwidth 4 kHz) with 30% modulation of the received signal under stable 
propagation conditions. The basis for the establishment of this ratio is such that it 
is not appropriate to consider variability in time. 

Reference usable field strength 

The reference usable field strength shall be : L- 7. 
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RF CO-CHANNEL PROTECTION RATIO FOR FLUCTUATING SIGNALS 

1. Introduction 

RF eo-channel protection ratio was estimated to be 27 dB for steady signals 
from earlier experiments and studies. In order to determine subjectively a margin 
to be added as allowance to this figure for fluctuating signals, the following 
investigation was conducted. 

2. Details of the investigation 

The experimental set-up adopted for this investigation is shown in Figure 1. 
Samples of fading patterns of HF signals were recorded on a pen and ink recorder and 
the values at regular intervals (0.5 seconds in this case) were stored in microprocessor 
memory addresses - the wanted signal pattern and the interfering signal pattern in 
two separate locations. These were retrieved through aD/A converter as fluctuating 
control voltages for MOSFET Gain Controlled Amplifiers (GCAs) with a suitable program 
in the microprocessor. 

Samples of recordings, mainly spoken words for the wanted signal and 
instrumental music and spoken words for the interfering signal, were employed to 
modulate the signals from two signal generators. Keeping one RF signal (wanted) 
level constant, the interfering signal generator level was varied in steps. The 
microprocessor program was used to fluctuate both RF signals and the combined output 
was picked up in a receiver and recorded on a tape recorder. The interference level 
was varied in a way so as to produce maximum to negligible effect at the output. 

~ · . . 
. 

. 

The recording was played back to a set of listeners to determine the 
acceptable level of interference. Appropriate values of protection ratio for fluctuating 
signals were found to be as in Table 1. 

3. Conclusion 

90% of the listeners found the value of 32 dB acceptable as RF protection 
ratio under fluctuating conditions. This would mean an addition of 5 dB to the 
steady state conditions to get the same satisfaction. 70% of the listeners were 
satisfied with an allowance of 3 dB only. 

TABLE 1 

RF protection ratio, under fluctuating conditions, 
accepted by various percentages of listeners 

2Qj 

28 dB 

70% 

30 dB 

~ 
32 dB 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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1. Replace the first section (Reception zones) by 

"3.7 Reception zones 

In specifying the reception area, this shall be done by referring to a zone, 
e.g. CIRAF-zone. 

CIRAF zones shall be divided into four quadrants NW, NE, SE and SW where it 
is necessary to define more precisely the service area of a transmission. Any combina
tion of the four quadrants may be used where the service area is greater than one 
quadrant but less than a whole CIRAF zone. This is achieved by defining an appropriate 
reference point in each CIRAF-zone with the dividing lines described precisely by the 
lines of latitude and longitude passing through such a reference point.l 

Seven maritime broadcasting areas (A to G) are defined as shown in 
Annex i-1 _7. 2 l! I 
2. Two maps, one containing the existing IFRB test points and the other one 
giving test points spaced 12° (latitude and longitude) are reproduced in Annexes 2 and 3 
respectively. 

I. JOHNSEN 
Chairman of Drafting Group 4B-7 

Annexes 3 

1 

2 

In specifying the reception area which is smaller than an entire zone or subdivision 
of a zone it should be indicated, as an exception, by appropriate test points 
including the maximum service range in km. See Appendix 2 of the Radio Regulations. 

Committee 5 may wish to consider the procedures applicable in exam1n1ng the 
compatibility of requirements in these maritime broadcasting areas. 

For reasons of economy. th1s document is printed m a limited number. Panicipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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In specifying the reception area, this shall be done by referring to a zone 
e.g. CIRAF-zone. By dividing the CIRAF-zones into two sets of halves, i.e. N, S 
and E, W respectively, it is possible to define more precisely the service area of a 
transmission. 

For maritime areas not currently defined in Appendix 1 of the Radio 
Regulations, an appropriate notation is required. 

L-In specifying the reception area which is smaller than an entire zone or 
subdivision of a zone it should be indicated as a country or part of a country using 
symbols from the Preface to the International Frequency List as far as possible and 1 
if necessary the maximum service range in km. See Appendix 2 of the Radio Regulations~ 

Test points 

Based on the recommendation contained in Document 22 (CCIR, page 88), the 
Group proposes for the purpose of determining test points a uniform grid of points 
based on an equal spacing in degrees latitude and longitude. 

The principal purpose of proposing such a set of points is to ensure that 
the feasibility of establishing the required service will be evaluated with a prospect 
of success. If test points only exist outside the intended service area neither the 
wanted signal nor the ratio of wanted to unwanted signal will be correctly represented. 

A basic spacing of 12° latitude and longitude is appropriate. 

When setting the datum for the grid of test points, this datum should 
be selected to ensure minimum coincidence with the CIRAF boundaries. It is 
recommended that the datum should be 5° West and 5° South. When evaluating circuit 
performance over a CIRAF area, those test points which coincide with the boundary 
of the zone are considered to be within the required zone of reception. 

To evaluate the service in any compatibility analysis, it is necessary to 
satisfy a specified performance over a given area. This is achieved by specifying a 
minimum number ~Xmin_i of test points within the service area~ If a basic grid of 12° 
does not provide sufficient tests points then an interleaving subset of test points 
within the service area is necessary, i.e. a grid of 6° latitude and longitude is 
required. When a required service area includes more -than L-X~_7 n~~:r of testpoints 
distributed over the area~-- ti~e excessive testpoints shall be disregarded. 

For reasons of economy, this document is printed m a limited number. fl'artic1pants •re theretore kmdly ••ked to bnng their copies to the meeting 
since no addit1on8l COj;)ltS can 9e m•~ available. 
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If the grid of 60 does not provide sufficient test points for a small well
defined service area, a resolution of 3° latitude and longitude is required. 

I. JOHNSEN 
Chairman of Drafting Group 4B-7 



INTERNATIONAL TELECOMMUNICATION UNION 

WA~C fOR Hf !BROADCASTING 

FIRST SESSION. GENEVA. JANUARY/FEBRUARY 1984 

Addendum 1 to 
Document 133-E 
1 February 1984 
Original : English 

COMMITTEE 4 

SEVENTH REPORT OF WORKING GROUP 4A 

TO COMMITTEE 4 

As agreed in Committee 4 the following additional Table and Figure have been 
prepared as a basis for discussion. The items offered relate to the possibility of 
including a second alternative method for calculating overall circuit reliability 
within paragraph 3.2.4.2, based on r.f. protection ratio; the existing first 
alternative is based on the required r.f. signal to interference ratio. 

Some small editorial amendments would also be required to the text of 
paragraph 3.2.4.2. 

L.W. BARCLAY 
Chairman of Working Group 4A 

For reasons of economy, th1s document IS printed in a l1mited number. Participants are therefore kindly asked to bring their copies to the meeting 
smce no add1t1onal copies can be made available. 
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TABLE 2A 

Overall circuit reliability 

(based on r.f. protection ratio) 

DESCRIPTION 

Median field strength of vanted signal 

Upper decile of slov fading signal 
(DAY-TO-DAY) 

Lover decile of slov fading signal 
(DAY-TO-DAY) 

Upper decile of fast fading signal 
(within the hour) 

Lover decile of fast fading signal 
(vithin the hour) 

Median field strength of interferinf! 
signals E1 , E2 , ... E1 

Resultant median field strength of interfer-
ence (see text) 

Upper decile of slov fading interference 
(Decile of strongest interference) 

Lover decile of slov fading interference 
(Decile of strongest interference) 

Upper decile of fast fading interference 

Lover decile of fast fading interference 

Median signal to interference ratio 

Upper decile of subjective signal to 
interference 

Lower decile of subjective signal to 
interference 

Subjective signal-to-interference ratio 
exceeded 10% of the time 

Subjective signal-to-interference ratio 
exceeded 901 of the time 

Required r.f. protection ratio 

Circuit reliability in presence of 
interference only (noise neglected) 

Basic circuit reliability 

Overall circuit reliability ( 

SOURCE 

Prediction Method 
(section 3.2.1) 

(section 3.2.3.2, 
Table 3.3.3-I) 

(section 3.2.3.2, 
Table 3.3.3-I) 

5 dB (section 3.2.3.1) 

8 dB (section 3.2.3.1) 

Prediction Method 
(section 3.2.1) 

I E12 + E 2 + E 2 2 3 ... 

(section 3. 2. 3. 2. 
Table J,J,J-I) 

(section 3.2.).2, 
Table 3.3.3-I) 

5 dB (section 3.2.3.l) 

8 dB (section 3.2.3.1) 

E,I - I 

[ l 
r l 
SIR(50) + I\J(SIR) 

SIP.( 50) - Dr_(SIR) 

(section 3.3.1) 

See Figure 2 

See !='igure l 

~-lin (re~, !?C~) 

~-* Some or all of these steps may not be required dependent upon the decision on steps 13 and 14. _7 
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Annexes 2 

L.W. BARCLAY 
Chairman of Working Group 4A 
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ANNEX 1 

Optimum frequency band selection 

The optimum frequency band for a high frequency broadcasting service is 
that which has the highest median value of radio-frequency signal-to-noise ratio at 
the test points in the intended service area. 

The optimum combination of bands, if needed by the planning method, ls that 
combination which has the highest value of basic broadcast reliability in the intended 
service area. 
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ANNEX 2 

Note - In this section procedures are given for calculating reception and broadcast 
reliability in various circumstances. The inclusion of these calculation procedures 
does not prejudge or comment on the desirability of these circumstances. The square 
brackets within the text indicate some parts of the procedure which may not be needed. 

Basic circuit reliability 

Two alternative but equivalent methods are presented; the first where the 
computation of basic circuit reliability is undertaken in terms of the required r.f. 
signal-to-noise ratio, and the second where the computation is in terms of the minimum 
usable field strength. The choice between these two equivalent approaches depends 
upon the parameter chosen for inclusion in the planning method. 

The first method includes, in steps (6) to (11), the estimation of the median 
field strength of the background noise by taking account of contributions of atmospheric 
noise, man-made noise and intrinsic receiver noise. For the second method a similar 
estimate is included within the value of the minimum usable field strength. 

3.2.4.1.1 Basic circuit reliability using signal-to-noise ratio 

The process for calculating basic circuit reliability is indicated in 
Table 1. The median value of field strength for the wanted signal at step (1) is 
provided by the field strength prediction method. The upper and lower decile 
values at steps (2) through (5) are also determined, _takin& account of lo~g-term 
(day-to-day) and short-term (within the hour) fading. From steps (6) to (10) 
consideration is given to atmospheric noise, man-made noise, and intrinsic receiver 
noise, and at step (ll) the median value of field strength for the noise is taken as the 
greatest of the three components. The values of signal and noise determined at 
steps (1) and (ll) are then combined at step (12) in order to derive the median 
signal-to-noise ratio, SNR(50). 

The upper and lower deciles of signal-to-noise ratio are then calculated 
in steps (13) and (14) in order to derive the signal-to-noise ratios exceeded for 10% 
and 90% of the time at steps (15) and (16). The signal-to-noise ratio probability 
distribution may now be produced, as is shown by Figure 1, where the ratio is plotted 
in decibels versus the probability that the value of signal-to-noise ratio is exceeded, 
plotted on a normal probability scale. 

Finally, Figure 1 is used to derive the basic circuit reliability (18), 
which is the value of probability corresponding to the required signal-to-noise ratio 
(17). 

A mathematical treatment of the calucation can be given in terms of 
probability density functions of both the signal and the noise. These functions are 
taken to be log normal, as is the resulting distribution for the signal-to-noise ratio. 



STEP I PARAMETER 

(1) Ew(50) dB 
(~V/m) 

(2) DtJ(S) dB 

(3) Dr,(S) dB 

(4) Dij(F) dB 

(5) nr_(F) dB 

(6) Fa(A) 

( 7) NA dB 
(~V/m) 

( 8) Fa(M) 

(9) NMdB 
(llV/m) 

(10) NR dB 
(llV/m) 

(11) NT dB 
(llV/m) 

(12) SNR(50) dB 

(13) DtJ(SNR) dB 

(14) Dt(SNR) dB 

(15) SNR(lO) dB 

(16) SNR(90) dB 

(17) OdB 

(18) BCR 
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TABLE 1 

Parameters used to compute basic circuit reliability 

DESCRIPTION SOURCE 

Median field strength of wanted Prediction method (section 3.2.1) 
signal 

Upper decile of slow fading signal (section 3.2.3.2, -'!'able 3.3.3-I) 
(day-to-day) 

Lower decile of slow fading signal (section 3.2.3.2, Table 3.3.3-I) 
(day-to-day) 

Upper decile of fast fading signal 5 dB (section3.2.3.1Y 
(within the hour) 

Lower decile of fast fading signal 8 dB (section 3.2.3.1). 
(within the hour) 

Noise factor for atmospheric noise Atmospheric noise maps (Report 322-2) 

Median field strength of NA = Fa(A)- 65.5 + 20 log f + 10 log.A. 
atmosp~eric noise f in MHz, A in kHz (Report 322-2) 

Noise factor for man-made noise (section 3.2.2.2) 

Median field strength of man-made As in (7) above 
noise 

Intrinsic receiver noise field {.- J dB (llV/m) (section {_- 7) -strength 

Median field strength of total Greatest of NA, NM, NR 
radio noise (section 3.2.2.3) 

Median signal-to-noise ratio F'Jw- NT 

Upper decile of signal-to-noise I DtJ(S)2 + Du(F)2 
ratio 

Lower decile of signal-to-noise / Dt(s)2 + Dt(F)2 
ratio 

Signal-to-noise ratio exceeded 
10% of time 

SNR(50) + Du(SNR) 

Si~nal-to-noise ratio exceeded SNR(50) - Dt(SNR) 
90% of time 

Required RF signal-to-noise ratio (section ) 

Basic circuit reliability {_-Figure 1_7 

: 
! 
j 
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FIGURE 1 

The basic circuit reliability is given by the expression 

y 

BCR -_l_f 
I2TI dB 

-oo 

y = 
Ev/ - NT - G 

q1 = Dt(SNR)/1.282 

y . 

when Ew - NT > G : BCR = 0.5 + _l_ { exp(--r3/2) d-r dB 

12rr 
0 

cru = Du(SNR)/1.282 

t 
(13) 

• 

.90 
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3.2.4.1.2 Basic circuit reliability using minimum usable field strength 

The process for calculating basic circuit reliability is indicated in 
Table 1. The median value of field strength for the wanted signal at step (1) is 
provided by the field strength prediction method. The upper and lower decile values 
(2) through (5) are also determined, taking account of long-term (day-to-day) and 
short-term (within the hour) fading. The combined upper and lower deciles of the 
wanted signal are then calculated in steps (6) and (7) in order to derive the signal 
levels exceeded for 10% and 90% of the time at steps (8) and (9). 

The wanted signal probability distribution, assumed to be log-normal, is 
illustrated in Figure 1. The signal level is plotted in decibels versus the 
probability that the value of signal level is exceeded, plotted on a normal probability 
scale. This distribution is used to obtain the basic circuit reliability (11), which 
is the value of probability corresponding to the minimum usable field strength (10). 

TABLE l 

Parameters used to compute basic circuit reliability 

STEP PARAMETER DESCRIPTION SOURCE 

(1) Ew( 50) dB Median field strength of wanted Prediction method (section 3.2.1) 
(JJV/m) signal 

(2) Du(S) dB Upper decile of slow fading signal (section 3.2.3.2, Table 3.3.3..-I) 
· (day-to-day) 

(3) Dt,(S) dB Lower decile of slow fading signal (section 3.2.3.2, Table 3.3.3-I) 
(day-to-day) 

(4) DtJ(F) dB Upper decile of fast fading signal 5 dB (section 3.2.3.1) 
{within the hour) :.. 

( 5) DL(F) dB Lower decile of fast fading signal 8 dB (section 3.2.3.1) 
(within the hour) 

(6) · nu<Ew) dB Upper decile of wanted signal . ~ Du(s)2 + Du(F)2 

(7) . DL(~v) dB Lower de~ile of wanted signal ~ DL(s)2 + n1 (F)2 

(8) Ew(lO) dB ~·Tanted signal exceeded 10% of the Ew + Du(\r) 
· (~V/m) time 

I (9) . Ew(90) dB Wanted signal exceeded 90% of the E\r - DL (~) I 
(JJV/m) ·time 

(10) Err.in dB Minimum usable field strength (section 3.4) 
(JJV/m) 

(11) BCR Basic circuit reliability Figure [ l] 
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The basic circuit reliability is given by the expression 

when Ew ~ ~in 

y 

Re - --L.. J 
I2IT 

-oo 

y = Ew - Emin 

when Ew > ~in 

y 

Re = 0. 5 + _!__ J 
12n 

0 

Y = Ew - Emin 

0 U = Du<Ew)/1.282 · 

Overall circuit reliability 

dB 

dB 

The method for calculating overall circuit reliability is outlined in 
Table 2. The median wanted signal level at step (l) is computed by the signal strength 
prediction method. The upper and lower decile values (2) through (5) take into 
account long-term (day-to~day) and short-term (within the hour) fading. 

The median field strength of interference for each interfering source is 
obtained from the predictio-n method in step (6). For a single source of interference 
the median predicted field strength is used in step (7). For multiple sources of 
interference, the median field strength is calculated as follows. The field strengths 
of the interfering signals E.· are listed in decreasing order. Successive r.s.s. addi
tions of the field strengthslE. are computed, stopping when the difference between the 
resultant field strength and tfie next field strength is greater than 6 dB. In step (7), 
the resultant field strength I is taken as the last computed value. The upper and 
lower decile values (8) through (11) of the strongest interference are selected to take 
into account short and long-term fading. 

The values of the wanted signal and interference determined at steps (l) and 
(7) are combined at step (12) to derive the median signal-to-interference ratio. The 
upper and lower deciles of the signal-to-interference ratio are computed in steps (13) 
and (14) in order to derive ·the signal-to-interference ratio exceeded for 10% and 
90% of the time at steps (15) and (16). 
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The probability distribution for the signal-to-interference ratio may now 
be produced as shown in Figure 2. The ratios are presented in decibels on a linear 
scale with the probability that the value of the signal-to-interference ratio is 
exceeded on a normal probability scale. In Figure 2, the value of probability 
corresponding to the required signal-to-interference ratio (17) is the circuit 
reliability in the presence of only interference (ICR). The overall circuit reliability 
is the minimum value (20) of ICR (18) and the basic circuit reliability BCR (19). 

A mathematical treatment of the calculation of ICR can be given in terms of the 
probability density distribution of the wanted signal and the interference. These 
fanctions are taken to be log normal, as is the resulting distribution of the 
sLgnal-to-interference ratio. 

The parameter ICR is given by the following expression 

when ~ - I ~ RSI 

when 

ICR = ~ _
0
/y exp(-Ty2) dT 

y = ~- I - RSI 

01 

o
1 

= D
1

(SIR)/1.282 

~ - I > RSI 

1 /y exp(-TY:z) ICR = 0. 5 + v'2Tf 

y =~- I - RSI 

ou 

ou = DU(SIR)/1.282 

dT 

Values of the various parameters in the above expressions are found on the 
indicated lines in Table 2. 

Ew line 1 
I line 7 
Du(SIR) line 1) __ 
DL(SIR) line 14 
RSI line 17 



STEP P A..l\AMETER 

1 Ey dB 
(~V/m) 

2 Du(S)dB 

3 Dt(S)dB 

4 DtJ(F)dB 

5 Dr,(F)dB 

6 E. dB 
~ 

(~V/m) 

7 I dB 
__ ( lJV /!11) __ 

8 Du(IS)dB 

9 
Dr, (IS)dB 

10 Du(IF)dB 

11 Dt(IF)dB 

12 SIR(50)dB 

13 Du(SIR)dB 

14 Dt(SIR)dB 

15 SIR(lO)dB 

16 SIR(90)dB 

17 RSI dB 

18 ICR 

19 BCR 

20 
OCR 
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TABLE 2 

Overall circuit reliability 

DESCRIPTION 

Median field strength of wanted signal 

Upper decile of slow fading signal 
(DAY-TO-DAY) 

Lower decile of slow fading signal 
(DAY-TO-DAY) 

Upper decile of fast fading signal 
(within the hour) 

Lover decile of fast fading signal 
(within the hour) 

Median field strength of interferl.ng 
signals E1 , E2, ... Ei 

Resultant field strength of interference 

Upper decile of slow fading interference 
(Decile of strongest interference) 

Lower decile of slow fading interference 
(Decile of strongest interference) 

Upper decile of fast fading interference 

Lower decile of fast fading interference 

Median signal to interference ratio 

Upper decile of signal-to-interference 

Lower decile of signal-to-interference 

Signal-to-interference ratio 
exceeded 10% of the time 
~ignal-to-interference ratio 
exceeded 90~ of the time 

Required S/I ratio 

Circuit reliability in presence of 
interference only (noise neglected) 

Basic circuit reliability 

Overall circuit reliability 

SOURCE 

Prediction Method 
(section 3.2.1) 

(section 3.2.3.2, 
Table 3.3.3-I) 

(section 3.2.3.2, 
Table 3.3.3-I) 

5 dB (section 3 .2.3.1) 

8 dB (section 3.2.3.1) 

Prediction Method 
(section 3.2.1) 

see text 

(section 3.2.3.2, 
Table 3.3.3-I) 

(section 3.2.3.2, 
Table 3.3.3-I) 

5 dB (section 3.2.3.1) 

8 dB (section 3.2.3.1) 

~~- I 

JDu< s >'•Du< r> 4Dt < !5)
2
•'\. < m'J 

.J,.,(s)2
+!>t(F)

2
+DIJ( IS)

2
+DIJ( IF) i 1 

SIR(50) + Du(SIR) 

SIR(50) - Dt(SIR) 

(section ) 

See Figure 2 

See Figure l 

~in(ICR, BC:\) 
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-----------
~Required signal-to-interference 

ratio 

.10 .50 .90 
Probability that ordinate is exceeded 

FIGURE 2 

Basic reception reliability 

The method for computing basic reception reliability is outlined in 
Table J. For a single frequency, basic reception reliability {BRR) is the same as 
the basic circuit reliability (BCR) described in the previous section. For multiple 
frequencies, the interdependence between propagation conditions on different 
frequencies results in the computation method given in Table 3. In steps 4 and 6, 
BCR (n) is the basic circuit reliability for frequency n, where n = Fl, F2-, etc. The 
basic reception reliability is given in step (2) for a single frequency, in step (4) 
for a set of two frequencies and in step (6) for a set of three frequencies. 



TABLE 3 

Basic reception reliability 

The following parameters are involved : 
One frequency operation 

Step Parameter Description Source 

(1) BCR (Fl) Basic circuit reliability for Line 18, Table l(section 3.2.4.1.1) ; 

% frequency F1 or 
Line 11, Table l(section 3.2.4.1.2) 

(2) BRR (Fl) Basic reception reliability BCR (F1 ) 
% 

Two frequency operation 

(3) BCR (F2) Basic circuit reliability Line 18, Table l(section 3.2.4.1.1) 
% for frequency F2 where F1 < F or 

2 Line 11, Table /l(section 3.2.4.1.2) 

(4) BRR (Fl) (F2) l Basic reception reliability F2 J 
(a) where F1/F2 ~ 0.9 -!J-(1~~~~-BCR(n) )+Max(BCR(F1 ); BCR(F2)) 

F2: 
(b) where F1/F2 < 0.9 1-11 (1-BCR(n)) 

. n=F .. 

l 



Step Parameter 

(5) BCR (F3) 

(6) BRR 
(Fl) (F2) (FJ) 

TABLE 3 (continued) 

Basic reception reliability 

Three frequency operation 

Description 

Basic circuit reliability 
for F

3 
where F1 < F

2 
< F

3 

[a) Basic reception reliability 
for F 1/F.2 ~ 0. 9; F2/F

3 
~ 0.9 

{b) F1/F2 < 0.9; F2/F
3 

< 0.9 

le) Fl/F2 > 0.9; F2/F3 < 0.9 
or 

Fl/F2 < 0.9; F2/F3 :? 0.9 

Source 

Line 18,- Table l(section 3.2.4.1.1) 
or 

Line 11, Table l(section 3.2.4.1.2) 

F3 
BCR(F)j t(l;~~l-BCR(n))+Max(BCR(F1 ), BCR(F2), 

1 

F3 
(1-BCR(n)) l-IT 

n=F 1 

l ~a~ + (b) 
2 
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Over.:!~~ .. r~ception reliability 

The method for computing overall reception reliability is outlined in 
Table 4. For a single frequency, overall reception reliability (ORR) is the same as 
the overall circuit reliability (OCR) described in the previous section. For multiple 
frequencies, the interdependence between propagation conditions on different frequencies 
results in the computation method given in Table 4. In steps (4) and (6), OCR (n) is 
the overall circuit reliability for frequency n, where n = F1,- F2 etc. The overall 
circuit reliability is given in step (2) for a single frequency, in step (4) for a set 
of two frequencies and in step (6) for a set of three frequencies. 



TABLE 4 

Overall reception reliability 

The following parameters are involved : 

One frequency operation 

Step Parameter Description Source 

(1) OCR (Fl) Overall circuit reliability for Line 20, Table 2 
% frequency F1 

(2) ORR (Fl) Overall reception reliability OCR (F
1

) 
% 

Two frequency operation 

(3) OCR (F2) Overall circuit reliability Line 20 , Table 2 
% for frequency F2 

(4) ORR (Fl) (F2) r Overall reception reliability F2 J Hl~~~~-OCR(n) )+Hax(OCR(fl); OCR(F2))) (a) where F1/F2 > 0.9 

F2 
(b) where F1/F2 < 0.9 l-IT (1-0CR(n)) 

n=F 
1 



TABLE 4 (continued) 

Overall reception reliability 

Three frequency operation 

Step Parameter Description Source 

(5) OCR (F3) Overall circuit reliability Line 20, Table 2 
for F3 where F

1 
< F

2 
< F

3 

(6) ORR [(a) Overall reception reliability F3 
OCR(F2),0CR(F

3
))j (Fl) (F2) (FJ) for F 1/F 2 ~ 0. 9; F 2/FJ ~ 0.9 t(1~~~1-0CR(n) )+Max(OCR(F1 ), 

1 

{b) 
F3 

F1/F2 < 0.9; F2/F
3 

< 0.9 1-11 (1-0CR(n)) 
n=F 1 

-··- . [C) Fl/F2 F2/F3 ] ~ 0.9; < 0.9 
or (a) + (b) 

Fl/_F2 < 0.9; F2/F3 ~ 0.9 2 
~ -~ ,. ~ - _, " -

-- - - .. - . 
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Basic and overall broadcast reliability 

The determination of basic broadcast reliability involves sample points 
within the geographical area of the desired broadcast reception. The basic 
broadcast reliability is an extension of the basic re~eption reliability concept to 

·an area instead of a single reception point. The metnod for computing basic broadcast 
reliability is outlined in Table 5. In step (1), the basic reception reliabilities 
BRR (11), BRR (12), --- BRR (1N) are computed as described in Table 3 at each sample 
point 11, 12 -- 1N• These values are ranked in step (2) and the basic broadcast 

·reliability is that value associated with a specified percentile. 

In a similar way the overall broadcast reliability is computed as described 
·in Table 6 and it is the value associated with a specified percentile X. 

Broadcast reliability is associated with the expected performance of a 
broadcast service at a given hour. For longer periods, computation at one hour inter
vals is required. 



TABLE 5 

Basic broadcast reliability 

The following parameters are involved : 

Step Parameter Description Source 

(1) BRR (Ll), Basic reception reliability at all Line (2), (4) or (6) as appropriate 
BRR {12) receiving locations considered in the from Table 3 
--- BRR {LN) broadcast area 

(2) BBR (X) Basic broadcast reliability associated Any percentile chosen from the 
with percentile X ranked values from (1) 

Note - The broadcast reliability associated with the percentile X depends upon the density and 
distribution of the test points in the service area. 

Step 

(1) 

(2) 

TABLE 6 

Overall broadcast reliability 

The following parameters are involved : 

Parameter Description 

ORR (Ll), Overall reception reliability at all 
ORR (12) reception locations considered in 
--- ORR (LN) the broadcast area 

OBR (X) Overall broadcast reliability associated 
with percentile X 

Source 

Line (2), {4) or (6) as appropriate 
from Table 4 

Any percentile- chosen from ranked 
values from (1) 
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Seventh report of Working Group 4A (Document 133) 

1.1 The Chairman of Working Group 4A said that it had completed its work the 
previous afternoon and had reached as satisfactory agreement as was possible at the 
current stage of the Conference on the greater part of the subjects with which it had 
to deal. However, it had had to leave a number of items to be decided by the 
Committee. 

Referring to Annex 1 (Optimum frequency band selection, section 3.2.1.4) 
he said it had been concluded that the best method for selecting optimum frequency 
bands was by a quantitative estimate based on radio-frequency signal-to-noise ratio 
at test points in the intended service area. The text at Annex l was a simple 
statement to that effect which he was submitting to the Committee for approval. 

1.2 The delegate of Israel suggested that it might be desirable to add a 
statement about the antenna which was supposed to be used, since if the optimum 
antenna was not available in practice, a different mode of propagation at a different 
angle might provide the optimum result. 

1.3 The Chairman of Working Group 4A, supported by the delegate of the 
United States, said that such a step was unnecessary since the procedure proposed 
took available equipment and antenna characteristics into account when selecting 
optimum frequency bands. 

1.4 The Chairman said that if there was no concrete proposal for the wording 
of an amendment and if he heard no objection, he would take it that the Committee 
wished to approve Annex 1 to Document 133. 

It was so decided. 

1.5 The Chairman of Working Group 4A drew attention to several particular 
aspects of Annex 2 (Reliability, section 3.2.4) and to a number of editorial 
corrections. In considering the six kinds of reliability defined in the annex, the 
Working Group had had long discussions on many issues. The first point to make was 
that the Group had felt it desirable to offer two different approaches to the 
calculation of basic circuit reliability (section 3.2.4.1). 

The second point was a technical matter concerning steps (13) and (14) of 
the procedure for determining overall circuit reliability (item 3.2.4.2, Table 2). 
The formulas given in square brackets assumed that wanted and interfering signals 
received on the same frequency and at the same location were uncorrelated. However, 
the Group believed that the question should be discussed by the Committee before, 
as he hoped, the square brackets could be removed. 

The third point related to the six entries concerned with two frequency 
and three frequency operation in square brackets in the sections on basic and 
overall reception reliability (Tables 3 and 4). As indicated by the note on 
Reliability at section 3.2.4, the calculation procedures contained in those square 
brackets would not be needed if Committee 5 or the Plenary Meeting decided that the 
Conference did not wish to consider the cases covered. 
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A fourth point concerned the value and source for intrinsic receiver noise 
field strength to be entered in the square brackets at step (10) in the first 
procedure for computing basic circuit reliability (section 3.2.4.1.1, Table 1). That 
value still remained to be determined on the basis of the noise limited sensitivity 
of the receiver, taking account of the signal-to-noise ratio used. Although the 
parameter needed to be determined and covered in Chapter 3 of the report of the 
First Session of the Conference, it was not clear where. 

Finally, another point which needed to be covered in Chapter 3 of the 
report was the parameter of the required signal-to-interference ratio used at 
step (17) in the procedure for calculating overall circuit reliability (section 3.2.4.2, 
Table 2). The parameter was quantitative and could be calculated but, although it 
was needed, it had not been discussed. The relationship between it and the protaction 
ratio also needed to be established and covered by Chapter 3 of the report. 

1.6 The Chairman said that the question of the value for intrinsic receiver 
noise field strength could be considered in connection with the report of 
Drafting Group 4B-l on values of minimum usable and reference usable field strength 
(Document 130). 

1.7 The Director of CCIR asked for clarification of the time periods to be 
used in practice in performing the various calculations envisaged in Document 133. 
The only indication he had found was at the end of Annex 2, in the final sentence 
of section 3.2.4.5, which referred to the need for computation at one-hour intervals 
for determining broadcast reliability. It was necessary to state more precisely some
where in the text at what intervals other calculations were to be carried out. 
Some such indication was also needed for the process of optimum frequency band 
selection. 

1.8 The Chairman of Working Group 4A confirmed that the only reference in 
Document 133 to the periodicity of calculations was the one indicated. The Group 
had assumed that the calculations to be performed related to intervals of time over 
which ionospheric conditions remained steady and the median level of the wanted 
signal did not vary. A clarification was clearly needed early in section 3.2 of the 
report of the First Session and it should be to the effect that, taking account of 
diurnal and other variations in the ionosphere, it would be appropriate to calculate 
ionospheric parameters at intervals not exceeding one hour. Shorter intervals were 
possible, but if the planning method chosen indicated periods of two or more hours, 
that would be too long to assume that ionospheric characteristics would remain 
constant. A sentence should be inserted in the text of the report, before the section 
on reliability, to state that·ionospheric parameters needed to be calculated at 
intervals of one hour. 

1.9 The Chairman said he took it that the reference in section 3.2.4.5 to 
the need for computation at one-hour intervals in the specific case of broadcast 
reliability could, if necessary, be repeated elsewhere in Chapter 3 of the report, 
for example, with respect to the ionospheric propagation prediction method. 
Alternatively, an appropriate note could be inserted wherever necessary to draw 
attention to the provision in section 3~2.4.5$ If he heard no objection, he would 
take it tha.t the Committee agreed. 

It was so decided. 
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1.10 The Chairman proposed that Annex 2 be considered section by section. 

Basic circuit reliability (sections 3.2.4.1 to 3.2.4.1.2) 

Sections 3.2.4 to 3.2.4.1.1 were approved. 

Table 1 was approved, subject to amendment of 8 dB to read -8 dB at step (5), 
insertion of the relevant data and removal of square brackets at step (10) and 
insertion of the appropriate section number at step (17). 

Figure 1 and the two equations for basic circuit reliability were approved, 
subject to deletion of dB from the equations. 

Section 3.2.4.1.2 was approved, subject to the amendment of 8 dB to read 
-8 dB at step (5) and revision of the number in square brackets at step (11) in 
Table 1 and to the substitution of BCR for Re and the deletion of dB in the two 
equations for basic circuit reliability. 

1.11 The delegate of India said that the results of subjective tests in real 
situations suggested that the effects of fading signals at the receiver output 
would be different from those calculated theoretically. He wished to revert to 
the figures after the Committee's consideration of overall circuit reliability 
(section 3.2.4.2). 

1.12 The Chairman said that if the point had been raised some years earlier, it 
would perhaps have been possible to present a better solution based on subjective 
field tests. However, in the absence of technical information other than that 
contained in the document, he took it that no objection was being raised to the 
adoption of the paragraphs considered so far. 

Overall circuit reliability (section 3.2.4.2) 

1.13 The delegate of Qatar suggested that the formula I= /E1
2 + E2

2 + E3
2 + 

should be restored to the source column at step (7) of Table 2, and that the first 
three sentences of the second paragraph of section 3.2.4.2 be amended to read : 

"The median field strength levels (Ei) of each interfering source are 
obtained from the prediction method in step (6). For a single source of interference 
the predicted median field strength is used in step (7). For multiple sources of 
interference, the median field strength is calculated as in step (7). 11 

1.14 The Chairman of Working Group 4A said that the amendments were acceptable 
as editorial clarifications, subject to retention of the remainder of the text at 
those two points. 

1.15 The Chairman said a decision would have to be taken on whether or not the 
square brackets in the source column of steps (13) and (14) in Table 2 should be 
removed. 

1.16 The Chairman of Working Group 4A explained that the formulas in square 
brackets had been put forward on the assumption, based on available evidence, that 
the signals dealt with in steps(l3) and (14) were not correlated. Such was the 
majority, but not the unanimous view, in the Working Group. 
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1.17 The delegate of India considered that the proposed method of evaluating 
circuit reliability would not offer a solution because the signals in question were 
sometimes correlated and in certain cases to a large extent. The formulas did not 
correspond to the real position and as a compromise he proposed that an average be 
adopted by halving the values, which should satisfy most administrations. In reply 
to a question by the Chairman, he explained that correlation depended on various 
factors. The fading process was so complex that it was difficult to determine 
whether or not correlation had occurred. Some experiments in India had revealed that 
fading was not an isolated phenomenon confined to a particular region but was the 
result of interference from several different sources. 

1.18 The delegate of the United Kingdom said that in his delegation's view in 
the overwhelming number of cases the upper.and lower decile of signal-to-interference 
would not be correlated and that the formulas were satisfactory. However, the formulas 
could be modified to allow for the possibility of correlation. Variations in field 
strengths were on a small scale and did not depend directly on changes in the 
ionospheric characteristics themselves but rather on small-scale disturbances in the 
ionosphere. Although changes in the MUF of the circuit as indicated in the table 
in section 3.2.3.2 of Document 115(Rev.l) had some bearing on the question, there 
was no direct relationship between frequency variations and variations in field 
strength. 

The documents prepared by CCIR Study Group 3 might usefully be studied 
in connection with short-term fading. It had been found that signals were not 
effectively correlated in the short-term even from a single transmitter to receiving 
antennas perhaps only 200 to 300 metres apart, so there was no evidence of 
correlation with short-term fading. 

The Indian proposal went too far, as it would signify that the variability 
of a signal-to-interference ratio was less than the variability of the signal by 
itself which was hardly credible. 

1.19 The delegate of Canada said that in Canada extensive pulse measurements 
over a long period of years had definitely shown that in those latitudes there was 
no correlation betweensignalseven when the distance between the receiving antennas 
was small. However, there could be physical reasons for obtaining different results 
from those of Indian researchers because conditions of ionization formation would 
be very different in the two countries. 

1.20 The delegate of China proposed the deletion of +Dt(IS) 2 +D1 (IF) 2 in 
step (13) and +Du(IS)2 +Du(IF)2 in step (14) of Table 2 as a compromise which should 
provide a value that could be used by all administrations. 

1.21 The delegate of Iran supported that proposal, which would ensure that the 
fading allowance of signal-to-interference would not be lower than the signal 
itself. 

1.22 The delegate of the USSR said that in the absence of documentary evidence 
assumptions had to be made and reliance placed on the experience of administrations. 
Studies over a long period in the USSR had revealed that signals might be partially 
correlated if transmission lines were comparable in length and situated within a 
narrow angle of the azimuth of about 5o-so, but with slow fading interference the 
correlation was so small as to be less than 1% so that any change in the formulas 
proposed for steps (13) and (14) would not produce any significant result and he 
believed they should be adopted as they stood since they reflected the existing 
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position. However, in order to reach a compromise and take account of a possible 
correlation between a wanted signal and an interfering signal which could only occur 
in the case of slow fading interference, he proposed inserting a coefficient of, 
for example, 0.8 after the third value in the formula for step (14). That step 
was the most important in the Table. 

1.23 The delegate of the United Kingdom said that he supported the compromise 
proposal just made by the delegate of the USSR, which appeared to be entirely 
satisfactory. 

1.24 The delegate of Algeria supported the Chinese proposal to delete the last 
two terms of the formulas in steps (13) and (14). The values concerned were 
insignificant and their insertion in the formulas introduced an unnecessary element 
of confusion. As to the objection that the Committee could hardly ignore a well
known physical fact, he remarked that the correlation, if any, existed only at the 
entry to the receiver; the situation at the receiver outlet was different. 

1.25 The delegate of the USSR, replying to a point raised in connection with his 
proposal by the delegate of Burundi, said that the introduction of a coefficient 
of 0.8 would mean that in 80% of cases there was no correlation between received 
signal and interference, while in the remaining 20% of cases such correlation existed. 
The actual coefficient to be adopted was open to discussion, but to exclude the 
values in question would be technically inelegant and inappropriate for a technical 
committee. 

1.26 The delegate of Poland referred to CCIR Recommendation 411-2, which had 
been adopted unanimously, and also to section 4.1.2.1 of the CCIR Report to the 
Conference (Document 22). The Committee could not ignore those documents. The 
formulas in steps (13) and (14) were correct and he was in favour of maintaining them. 
However, in order to facilitate the work of the Committee, his delegation was 
inclined to support the Soviet compromise proposal. 

1.27 The delegate of Czechoslovakia also supported the Soviet proposal. 

1.28 The Chairman wondered whether the delegate of China and those delegates 
who had supported his proposal would agree to retain the fast fading factor in the 
two formulas on the understanding that the problem of slow fading would be dealt 
with in the manner suggested by the Soviet delegation or in some other fashion. 
The fast fading factors in the formulas (Dt(IF)2 and Du(IF)2) were described in 
steps (10) and (ll) of the same table and the corresponding values were 5 dB and 8 dB, 
respectively. 

1.29 The delegate of China said that his proposal to delete the last two 
terms of the formulas in steps (13) and (14) evidently reflected the views of many 
administrations and he was not prepared to withdraw it at that stage. 

1.30 The Chairman proposed that the Committee should set up an ad hoc Working 
Group 4C under the chairmanship of the Chairman of Working Group 4A and consisting 
of the delegates of the USSR, China and India. It would consider the problems 
arising from steps ·(13) and (14) of Table 2 of Document 133 and present its 
conclusions to Committee 4 on Monday, 30 January. 
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It was decided to set up ad hoc Group 4C with the terms of reference as 
defined above and with the following membership 

Mr. L.W. Barclay (United Kingdom), Chairman; 

Mr. I.A. Tchernov (USSR); 

Mr. Wu Xianlun (China); 

Mrs. R. Chakrabarty (India). 

At the suggestion of the delegate of India, it was agreed that the ad hoc 
Group should also consider Document 131. 

1.31 The Chairman suggested that further consideration of Document 133 should 
be suspended pending the outcome of the work of ad hoc Group 4C. 

It was so agreed. 

2. Report of Chairman of Working Group 4B (Document 129) 

2.1 The Chairman of Working Group 4B reported that the Working Group had 
completed its work on the previous day, having held a total of 12 meetings. He 
thanked all the participating administrations, the Chairman of the Sub-Working Groups 
and the Working Group's secretaries. Introducing Document 129, he drew attention 
to the passage in square brackets at the end of section 3.5.1.3. Tables D, E, F 
and G in section 3.5.1.5 also appeared in square brackets, as did the note at the 
foot of Table G. 

2.2 The delegate of Argentina proposed that paragraph 2 of section 3.5.1 on 
non-directional antennas be amended by deleting the final sentence and replacing the 
words "in the centre of the coverage area" by "within the coverage area" to cover 
the case of countries like his own where in certain cases the transmitter might be 
as far as 700 km from the service area. 

2.3 Those proposals were supported by the dele~ates of Brazil and of Mexico, 
who also recommended that the word "only" should be deleted. 

2.4 The Director of the CCIR said that that last change might have the effect 
of indicating a mandatory use of non-directional antennas when located within 
coverage areas, which was not the intention. 

2.5 The Chairman, the representative of the IFRB and the delegate of Israel 
put forward alternative drafting amendments to meet the concern expressed by the 
delegate of Argentina. 

2.6 The delegate of Algeria thought the problem was due to the tendency to 
confuse the coverage/service areas of a country with its boundaries. Drafting would 
be facilitated when the definitions of coverage and service areas had been adopted. 

It was finally agreed to set up an ad hoc Group consisting of the 
delegates of Argentina, Brazil and other interested groups, under the chairmanship 
of the delegate of Argentina, to reword th~ paragraph in the light of the opinions 
expressed. 
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2.7 The representative of the IFRB said that section 3.5.1.2 had been 
discussed only briefly in Working Group 4B for lack of time. It concerned the 
definition of the horizontal beamwidth which had been designated at between -6 dB 
points, derived from Appendix 2 which had not been revised at WARC-79. For all other 
terrestrial services covered in Article 12 of Appendix 1 the beamwidth was defined 
in terms of the -3 dB points by the WARC-79 and he therefore believed that it would 
be useful from both the economic and the standardization point of view to define 
similarly the HF broadcasting antennas. 

2.8 The delegate of India said that delegates had not had the benefit of 
IFRB advice when the question had been raised in Sub-Group 4B-2. If the IFRB or 
CCIR considered that there were advantages in a -3 dB definition, his delegation 
would have no serious difficulties in agreeing to it. 

2.9 The delegates of France, the Federal Republic of Germany, Qatar and 
Yugoslavia preferred to retain -6 dB since that value was fairly representative. 

2.10 The Chairman said that since all but one speaker appeared to favour the 
-6 dB figure, he would take it that the Committee wished to retain that value. 

It was so agreed. 

2.11 The Directo~ of the CCIR, referring to the note at the foot of Table G, 
explained that the corrections involved would be very slight. The values appearing 
in the table had been taken by the Working Group from diagrams, and it was considered 
preferable, for the sake of precision, to replace those values by figures from 
actual computer tabulations. 

·2.12 The Chairman drew attention to the paragraph under the heading "Back 
radiation" in section 3.5.1.5, in consequence of which the values in the final 
version of the tables, which at present reached 40 dB in many cases, would have to 
be truncated to 30 dB. 

2.13 Replying to a question by the Chairman, the Chairman of Working Group 4B 
said that there had been some discussion in the Working Group concerning equation (1) 
in section 3.5.1.5, but no specific correction of the text had been proposed. 

2.14 The delegate of the Federal Republic of Germany said that Sub-Working 
Group 4B-2 was in fact preparing a document on the paragraph in question. 

2.15 The delegate of the USSR said that serious differences had arisen within 
Working Group 4B on the subject of the tables in Document 129. For example, 
Table D differed substantially from Table 8-AI-II of the CCIR Report to the Conference 
and also failed to correspond to CCIR Recommendation 80. The values of 40 dB 
appearing in the first column under "Azimuthal attenuation" were at least 20 dB 
higher than those in Recommendation 80 and were, indeed, practically unrealizable. 
It had been decided within the Working Group to review the tables, but evidently 
that had not yet been done. He failed to see what could have happened to justify 
such a radical divergence from the CCIR values and hoped that the tables would be 
duly reconsidered. Referring to the paragraph on "Back radiation" in section 3.5.1.5, 
he wondered whether the sentence concerned was in the nature of a Recommendation. 
Were administrations being told to change their antennas so that the total attenuation 
should not exceed a value of 30 dB, and if so, how and at what cost? The paragraph 
represented another radical revision of a CCIR Recownendation and was, in his view, 
surprising to say the least. 
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2.16 The Chairman said that he had understood the sentence in question to mean 
that the data which should be truncated related to minimum and not to maximum back 

0 radiation, which appeared in the tables as 15 dB for an angle of ± 180 . 

The meeting was suspended at 1205 hours and resumed at 1615 hours. 

2.17 The Chairman of Sub-Working Group 4B-2 said that his Group was making good 
progress with the draft text to clarify section 3.5.1.5. In response to the points 
raised by the delegate of the USSR, he explained that the differences between the 
figures under consideration and those put forward in the CCIR Report arose because 
the values in Document 129 related to the maximum attenuation appropriate for the 
different types of antenna and angle. There had been two views on the treatment of 
the floor values to be adopted. Working Group 4B had initially proposed that 
Recommendation 80 should not be taken into account for determining relevant antenna 
gain and that the figures in the tables should be allowed to fall to the lowest 
appropriate values. After further discussion, however, Sub-Working Group 4B-2 had 
agreed that a limit should be established for the floor values and had settled on 
the figures given.in Document 129. Where forward radiation was concerned, for angles 
above the vertical angle of maximum radiation the gain was limited to the floor value 
of antenna gain, whereas for angles below the vertical angle of maximum radiation a 
limit had been set for total attenuation. It had been felt that for certain planning 
conditions antenna gain should be allowed to fall to values below those resulting 
from Recommendation 80 for low radiation angles, and to a fixed value of -8 dBi for 
higher radiation angles. 

2.18 The delegate of the USSR said that having examined the matter further, taking 
into account not only the theoretical aspects of calculations expressed in the tables 
but also a number of practical considerations relating to the use of antennas, his 
delegation had come to the conclusion that a compromise might be possible between the 
values proposed in Document 129 and those based on Document 22 and Recommendation 80. 
He proposed that in section 3.5.1.5 30 dB should be amended to 25 dB in both cases and 
-8 dBi changed to -3 dBi. In addition, to make the text clearer the two sub-headings 
"forward radiation" and "back radiation" might be amended to "radiation in forward 
space" and "radiation in backward space". 

2.19 The delegate of the United Kingdom said that he could go along with that 
compromise proposal. 

2.20 In reply to a query by the delegate of the Netherlands on how the figures in 
section 3.5.1.5 were to be used, the Chairman of Sub-Working Group 4B-2 said that the 
new text being drafted would explain how appropriate antenna gain could be calculated 
as a result of the gain and attenuation derived from the tables. 

2.21 The delegate of India, supported by the delegates of Qatar and ~' could 
not agree to the USSR propo$al since the figures put forward in Document 129 already 
constituted a compromise. 

2.22 The delegate of Brazil fully agreed that it would be unfair to envisage 
further compromise on the agreed figures. In particular, he strongly opposed the 
suggested change from -8 to -3 dBi, since on the basis of its calculations and above 
all its operational experience Brazil considered that value totally unsuitable for 
H antennas. 
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2.23 In the light of the discussion the Chairman proposed. that the sub-sections 
relating to "forward radiation" and "back radiation" be approved with the figures as 
proposed in Document 129; the remainder of section 3.5.1.5 would remain in square 
brackets pending submission of the refined text currently under preparation. 

It was so agreed. 

2.24 The delegate of the USSR said that it was impossible to obtain such ·deep 
minima between Sidelobes as those given in section 3.5.1.5. His delegation therefore 
reserved its position on the figures adopted. 

2.25 The delegate of France said he thought that when correcting Tables D-G the 
CCIR should take account of the limits adopted in section 3.5.1.5. In that case, in 
order not to confuse the theoretical values and those to be used for planning, the · 
titles of the tables in question should read : "Antenna attenuation adopted for 
planning 11 

2.26 The Director of the CCIR said that since the total attenuation must .not 
exceed 30 dB for forward and back radiation he assumed that the values in the tables 
must also be truncated to 30 dB. 

2.27 The delegate of Qatar, supported by the delegate of the USSR, said that the 
·values in the tables were theoretical values. He thus proposed that the table headings 
all begin with the words: "Theoretical values of ... ". 

2.28 The Chairman, the Chairman of Sub-Working Group 4B-2 and the delegate of 
India recalled that the values in the table had already been truncated to 40 dB in 
response to the decisions of IWP 10/5. They could thus not be considered as purely 
theoretical values, particularly since they were also based on a finite value of 
ground conductivity. If they were further truncated to 30 dB as suggested, however, 
they would correspond to the values for planning. 

2.29 After some discussion, the Chairman proposed that the CCIR review the tables, 
truncating the values therein to 30 dB, that the wording proposed by the delegate of 
France be inserted in the table headings, and that the tables be reconsidered in that 
form in the revised version of Document 129 to be resubmitted at a later stage. "In 
the meantime the tables would remain in square brackets. 

It was so agreed. 

2.30 The delegate of the USSR said that as a consequence of his comments with 
regard to the values adopted earlier, his delegation reserved its position. The fact 
that Document 129 had provoked such a lengthy discussion showed that there were still 
doubts in delegates' minds. He reiterated that he regretted that the Committee and 
Working Groups had elected to deviate from the original CCIR proposals. 

The meeting was suspended at 1750 hours and resumed at 2015 hours. 

Annex 2 

2.31 The Chairman of Working Group 4B said that objections had been raised:to 
his proposal of a value of 90% for the eo-channel protection ratio, hence the 11 X" 
appearing in square brackets. 
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2.32 The Chairman drew attention to Document 131 submitted by India which 
appeared to have some bearing on the issue. It presented the protection ratio in 
terms of dB rather than in terms of circuit reliability. 

2.33 The delegate of Yugoslavia preferrHd to take Document 131 as a basis. In 
his view the correlation in Annex 2 was incorrect; the RF protection ratio was 
concerned with subjective effects whereas overall 'circuit reliability was objective. 

2.34 That view was shared by the delegate of China who proposed that the discussion 
be deferred until Document 131 had been considered. 

2.35 -- The Chairman of ad hoc Group 4C said that it was not merely a question of 
presentation. The suggestion that the Committee might now look at a given number of 
dB under certain conditions and see how many dB margin could be allowed in the circuit 
performance was an entirely different way of proceeding, and he feared it might not 
lead to a coherent set of proposals. He would suggest that the first step was for 
the Committee to confirm what it meant by circuit reliability. 

2.36 The delegate of the USSR agreed with that statement and said that Document 131 
did not relate to overall circuit reliability. 

2.37 The Chairman said that the sentence as it was formulated had not given rise 
to discussions in Working Group 4B. 

2.38 The delegate of India said that no written text had been available and the 
proposal read out had been accepted hastily without other aspects being considered. 
His delegation had indicated its intention to revert to the subject, so he did not 
feel that the Working Group had really endorsed the text. As shown in Document 131, 
tests had shown that a margin of 5 dB would be adequate to give the required protection 
under fading conditions. 

2.39 The delegates of Canada and of the Netherlands stressed that overall circuit 
reliability was a function of the required signal-to-interference ratio and was 
therefore a fixed parameter. 

2.40 The Chairman of Working Group 4B supported that view and said that the work 
to be done by ad hoc Group 4C, established that morning, would be relevant. 

2.41 The Chairman confirmed that the intention when setting up that Group had 
been to seek a compromise between the formulas given in steps (13) and (14). As he 
saw it, the mandate of that Group was restricted to a new presentation. 

2.42 The Chairman of ad hoc Group 4C observed that it might be wise to expand 
the terms of reference of the Group to include consideration of overall circuit 
reliability in terms of protection. The Group would, of course, also consider 
Document 131. 

2.43 The delegate of the USSR proposed that Annex 2 be deleted altogether since 
overall circuit reliability should be placed elsewhere. Perhaps it should more 
properly be dealt with by Committee 5 since principles other than those of a technical 
nature were involved. Indeed, neither the draft structure of the report of the First 
Session (Document 90) nor the CCIR Report (Document 22) contained parameters for 
protection ratio with fading signals. 

2.44 The Chairman of Working Group 4B drew attention to the definition of circuit 
reliability in Document 115(Rev.l) which stated the close relation between circuit 
reliability and signal-to-interference ratio. 
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2.45 The Chairman suggested that the whole of Annex 2 be left in abeyance 
pending the outcome of the discussions in ad hoc Group 4C, whose mandate would be 
expanded as suggested by its Chairman. 

It was so agreed. 

Annex 3 

2.46 The Chairman said the square brackets around sections 3.9.2.l(e), 3.9.2.2(c) 
and 3.9.2.3 had been so placed pending a final decision by Committee 5, and would have 
to be settled in the Plenary Meeting. The last paragraph of section 3.9.2.4 had also 
been placed in square brackets, but could be settled by the Committee. 

2.47 The delegate of the Federal Republic of Germany said that as Committee 5 
would undoubtedly refer paragraph (e) of section 3.9.2.1 and paragraph (c) of 
section 3.9.2.2 back to Committee 4, the square brackets around those paragraphs 
could be deleted. 

2.48 ~he Chairman said that he would prefer to leave the square brackets in for 
the time being since the paragraphs concerned involved matters other than technical. 

It was so agreed. 

2.49 The delegate of Morocco, referring to sections 3.9.2.3 and 3.9.2.4, said 
that the term "transition period" was not among those defined so far, and suggested 
that a footnote be added to the text containing some explanation. As he understood it, 
it meant the period of co-existence of DSB and SSB transmissions. 

2.50 The Chairman said the matter would best be referred to Committee 5 where all 
the problems of the transition period were being discussed. 

2.51 The Chairman of Working Group 4B drew attention to the close connection 
between the last paragraph of section 3.9.2.4 and section 3.9.1.13 on RF protection 
ratios, which stated that an additional 3 dB should be allowed in the total channel 
protection ratio for a wanted DSB signal interfered with by an SSB signal during the 
transition period, if the same quality of reception was to be maintained. 
Section 3.9.2.4, however, in its last paragraph, indicated a 0 dB allowance. Either 
the two paragraphs should be deleted, or the two brought into line and the apparent 
contradiction resolved. 

2.52 The Chairman proposed that in view of the firm decision that the planning 
would be based on DSB and that the introduction of SSB was a thing of the future and 
subject to further study, the square brackets should simply be removed. The delegate 
of the Federal Republic of Germany supported that proposal, and added that further 
discussion on the subject should be left to the appropriate CCIR Study Group. 

2.53 The delegate of Yugoslavia pointed out that the CCIR in section 13.2.3.1 
of its Report (Document 22) had recommended an allowance of 3 dB. He therefore 
wondered to what study the "recent investigation" referred. 

2.54 The Chairman replied that it referred to new information which had come to 
light as a result of the activity of Working Group 4B, and which would be followed up 
in the intersessional period. 



- 13 -
HFBC-84/134-E 

2.55 The delegate of Japan said that he had no objection to removing the square 
brackets, but considered that the text would be more acceptable if the word 11 should 11 

were replaced by "may". 

It was so agreed and the square brackets around the last paragraph of 
section 3.9.2.4 were removed. 

Annex 3, as amended, was approved. 

3. Convening of ad hoc Group 4D 

3.1 The Chairman suggested that ad hoc Group 4D (Minimum parameters) be chaired 
by Dr. Rao (India). 

It was so agreed. 

The following delegations indicated their intention to participate : the 
United Kingdom, the United States, China, the USSR, the Federal Republic of Germany, 
Canada, Iran, Yugoslavia, Japan and Brazil. 

The meeting rose at 2230 hours. 

The Go-Secretaries 

G. KOVACS 
G. ROSSI 

The Chairman : 

J. RUTKOWSKI 
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Whatever planning method is adopted by the Conference, it must embody an 

essential element to bring that planning method into operational effectiveness, i.e., 

a means for the production of broadcasting schedules. The principal objective in 

performing this task is to determine the frequency channels which are best suited to 

satisfy each particular request. This objective is best achieved when the frequency 

selection method is designed to make efficient use of the radio spectrum. 

Although there is a wide variety of approaches Which can be 

utilized to assign frequencies on the available channels, it may be 

possible to identify two such approaches which perform the major functions 

required when developing a frequency selection procedure. 

One method comprises testing all possible mathematical combinations 

and permutations of the requests, i.e., broadcasting requirements, on the available 

channels. The disadvantage of this method is that it requires computing 

time which increases exponentially with the number of requests. Its advantage 

is that the result is the optimum assignment combination because all such 

combinations have been tested. The number of possible assignment plans 

which includes all available combinations is approximately-equal to en Where 

C is the number of channels and n is the number of requests. 

For reasons of economy. this document is printed in a lim1ted number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 

I 



- 2 -
HFBC-84/135-E 

In order to reduce the computation time, and yet achieve the same 

goal of "spectnnn efficiency", a second method has been developed. This 

second method, compri~es slotting, i.e., assigning a position,_ to each 

request in turn. A request is tested on all available channels, and 

assigned to that channel which will result in minimtm1 impact on the other 

requests not yet assigned. This is an 11 optimizing" process and it is 

easier to use than the method described above because at each stage of the 

computation process an assignrr~nt decision is made instead of doing calculations 

for all combinations. The technique by which this "slotting method" is 

implemented consists Of building a series of matrices which contain the 

pertinent information on mutual interference among various requests in 

order to enable the frequency selection process to take place in an 

"optimizing" fashion. This "slotting" process outlined below is also 

shown schematically in Appendix 5 .. 

2.0 The Construction of Matrices 

The first step is the construction of the interference matrix. 

(For an illustration of this process see Appendix 1. ) This matrix 

indicates the values of the S/I ratio to expect if two requirements are 

slotted on the same channel. 

The interference matrix is a summary of the propagation calculation 

results. It shows which requests may interfere with each other an~, by 

consequence,which requests can and which requests cannot be slotted on 
- . 

the same channel. When the target zone covers more than one test point, 

the S/I ratio is calculated at every test point of the target zone and 

the worse S/I ratio is retained for inclusion in the interference matrix. 

As a second step, the eo-channel compatibility rnatrix should be 

constructed based on an agreed desired eo-channel S/I ratio. (For an 

illustration of this process see Appendix 2.) The eo-channel compatibility 

matrix illustrates the possibilities of slotting requirements on the same 

channel and is constructed for the purpose of selecting frequencies. 

As a third step the eo-channel compatibility matrix should be 
' rendered symmetrical. (For an illustration of this process see Appendix 3.) 

This is perfonned for the purpose of achieving computational speed and 

because of the inherent storage advantages synonomous with the use of the 

computer. 
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As a fourth step, the adjacent channel compatibility matrix is 

constructed. The process is the same as for the construction of the eo-channel 

compatibility matrix, except that the target desired S/I ratio is changed 

by the value of.attentuation corresponding to the selectivity of the 

receiver. After the target desired adjacent-channel S/I ratio is chosen, 

the second and third steps of the eo-channel compatibility matrix 

construction are executed to finally obtain the symmetrical adjacent 

channel compatibility matrix. (For an illustration of this process see 

Appendix 4.) 

A fifth step in this process is represented in Figure 1. It can 

be seen that the symrnetrical eo-channel compatibility matrix (Appendix 3) 

can be combined with the symmetrical adjacent-channel compatibility 

matrix (Appendix 4) because of the empty spaces in each one. The schematic 

shown in Figure 1 is called the global, i.e., overall, compatibility matrix 

because it contains both the eo-channel information (in the lower-left 

portion) and the adjacent-channel information (in the upper-right portion). 

The global compatibility matrix is the basis of the frequency selection 

process as it gives a good indication of the spectrum availability situation. 

Global Compatibility Matrix 

1 2 3 4 

AC AC AC 

cc AC AC 

cc cc AC 

cc cc .. cc 

This portion of the 

matrix.indicates if two 

••• N 

requests are compatible (.TRUE.) 

or incompatible (.FALSE.) on a 

eo-channel basis. 

(Figure 1) 

Request Number 

This portion of the matrix indicates 

if two requests (such as request 

number 4 and request number 1) are 

compatible (.TRUE.) or incompatible 

(.FALSE.) on an adjacent-channel basis. 
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Based on the global compatibility matrix the slotting process can 

be executed. The goal is to find one channel for each request. Each 

request is slotted on one of the total of c channels available in the 

given frequency band. The value of C changes with the band chosen. 

To "optimize" the process, a request is assigned to the channel 

that has the minimum effect on the assignment of the remaining requests. 

For example, if request No. 8 can only go on channel 13 because of 

incompati~ilities on other channels, no other request proc·essed ahead of 

No. 8 will be slotted on channel 13 if it is not compatible with No. 8. 

That is, the process is forward-looking. 

When a request is slotted on a channel it reduces the number of 

possibilities for the remaining requests; each slotting action has an impact 

which is proportional to the number of possibilities it eliminates for 

the remaining requests. 

To find out on which channel a given request should be slotted, it 

is tested on each channel successively. On each channel the impact is measured 

on all remaining requests. Finally, upon the completion of these measurements, 

a decision is taken to slot the request on the channel on which it had the 

minimum impact. 

Requests are neither slotted in a chronologica~ nor in a random 

order. Request No. 7 can be slotted before request No. 2 or vice versa. 

The optimum choice should be made, at each stage, among the remaining . 

requests. If a request has the possibility of being slotted on many 

channels, because it is compatible, it should not be slotted. early in the 

process because it has flexibility; on the other hand, if a request can 

only be slotted on one of the channels, then it should be' slotted 

immediately, because that single slot could be filled by another reque~t 

that could be non-compatible. Therefore, requests are slotted in an 

''optimizing'' manner. 
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In order to permit the evaluation of the impact for the purpose 

of channel selection and to permit the selection of the requests in 

the appropriate order, a slotting matrix is constructed. The slotting 

matrix has N rows where N is the number of requests and C columns where 

C is the number of available channels in the frequency band (see 

Figure 2.). 

The slotting matrix indicates, for each request, whether or not 

it can be slotted on a given channel. If it can be slotted the matrix 

will contain the value • TRUE. , and if it cannot be slotted, the matrix 

will contain the value .FALSE. • The decisions about the values are 

based on what is in the global compatibility matrix. For example, if 

request No. 3 has been slotted on channel 5 and if request No. 3 is 

non-compatible on a eo-channel basis with request No. 2 (as would be shown 

in the global compatibility matrix row 3 column 2 = .FALSE.), then it 

is not possible to slot request No. 2 on channel 5; the slotting matrix 

should then have a .FALSE. value for request No. 2 on channel 5. 

At the beginning of the process, any request can be satisfied on 

any channel; therefore, the whole matrix is constructed on the basis of 

• TRUE. values in every position. 
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Slotting Matrix 

5 6 7 

T T F 

F T T 

The matrix has N rows by C columns. 

N represents the number of requests. 

C represents the number of channels. 

(Figure 2) 

• • • C --~ channels 

Requests will then be slotted in the order dictated by the 

principle outlined below in measurement for order. Moreover, a 

requirement will be assigned to the channel that results in minimum 

impact as outlined below in measurement of impact. These measurements 

are used to assign positions to requirements and the process is 

repeated until all requests are slotted. The slotting matrix is used 

to keep information on compatibility as the process evolves. 
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The next request to be processed and slotted will simply be the 

one with the fewest .TRUE. values in its row in the slotting matrix. 

For example, if in the slotting matrix, request No. 7 has a total of 3 

• TRUEn values, then request 7 would be processed and slotted before 

request No. 2 if the latter request had a total of 5 .TRUE. values. 

5. 0 Measurement ·of Impact 

When a request is presumed to be slotted on one channel, it will 

have an impact on every other request on a eo-channel, upper adjacent

channel and lower-adjacent channel basis. The slotting of one request 

might, in comparison with each other request, turn 3. TRUE. into 3.FALSE. if a 

eo-channel and adjacent-channel incompatibility exists, as indicated by 

the global compatibility matrix. 

The impact of one slotting action in relation to another request 

is given by the following weighting formula: 

X 2 
Impact = (y -1) 

where X is the total number of • TRUE. values the impacted request had 

previously in the slotting matrix; 

where Y is the total number of .TRUE. values the impacted request has 

afterwards in the slotting matrix. 

Y =X- (no. of .FALSE. values which are changed from .TRUE.) 

6.0 Conclusions 

While it may be argued that this technique does not consider all 

mathematical permutations and combinations systematically, and, that as 

a consequenee, cannot be considered as a methodology providing the 

ultimate.solution to the frequency selection process, it is quite 

proficient in arriving at an optimum solution. In addition, the method 

considers interference to be taking place on a "two by two" rather than 

on an aggregate basis. The result is that the consequential operation2l 
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S/I ratio is not necessarily equal to the specified desired S/I ratio 

used in the prograinr However, this ostensible disadvantage is offset 

by the fact that the program user could specify at his discretion any 

value for this S/I ratio and thereby could control the final value of the 

operational S/I ratio. 

The principal advantages of this process are threefold. .First, .. 

it is systematic and straight-forward which pennits its implementatiOD , .' 

on a computer with its large computational capability and its speed and 

accuracy. Secondly, the use of ''logical'' type rnatrice_s rni~rni~es the . ·. 

amotmt of required computer memory storage which is critical for the 

practical implementation of a method that would be required to:handle a 

large number of requests. Finally, the use of "logical'~ type variables·. 

accelerates the procedure execution, which again has an ·important 

practical application in the processing of a large number of requests 

for HF broadcasting frequencies. 

References 

1. Bove, F. and L. Tornati, "A Planning Method of Television 

Broadcasting from Satellites", EBU Techn.ical Review, No. 158, 

A~t, 1976), pp.l52-162. 

2"' Chouinard, G. et M. Vachon, "Procede de Synthese de Pl~ par 

Ordinateur utilisant une Methode d'Assignation et de 

Selection Inductives", Societe Radio Canada, Siege Social de 

l'Ingenierie, Document presente au colloque.sur ~a 

radiodiffusion directe par satellite en preparation pour la 

CARR de 1983, Ottawa, rnai 1981. 

3. ''A Planning Procedure for the HF Broadcasting Service'', 

Annex III of the Report by the Interim Working ~arty.l0/5 

to Study Group 10, Geneva, Switzerland, October 1981, 

pp. 31-45. 

4·. "Frequency Selection:. A Proposed Technique", paper 

presented to the First Meeting of Permanent Technical Committee· 

II: Radiobroadcasting of CITEL (Conferencia Inter-Americana 

de Telecormrunicaciones), November 7-11, 1983, Lima, Peru. .. · 

Appendices : 5 

I 
I, 



- 9 -
HFBC-84/135-E 

APPENDIX 1 

INTERFERENCE MATRIX 

A practical application of the construction of an.interference matrix 

can be demonstrated by the following illustration. If requirement number 3 

is slotted on the same channel as requirement number 2, the matrix will provide 

the following information: 

1 2 

1 

2 

3 

4 

N 

S/I ratio in target zone of requirement 2 

caused by number 3 is shown on row 2 column 3; 

S/I ratio in target zone of requirement number 3 

caused by number 2 is shown on row 3 c:olurnn 2 • 

3 4 • • • N -- (requests causing interference) 

(desired requests) 

y represents the eo-channel S/ I ratio that would result if there 

were only one interfering signal. 

The matrix has N rows and N colurnns, ''N'' representing the number 

of requests 
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APPENDIX 2 

CO-CHANNEL COMPATIBILITY MATRIX 

For each position in the interference matrix there is a 

corresponc;ling "logical" value in the eo-channel compatibility matrix. 

If when checking in the interference matrix an S/I value is better 

than the target desired S/I ratio, then the combination is·given a 

logical value • TRUE. in the campatibility matrix. If when checking in 

the interference matrix an S/I value is worse than the .target desired 

S/I ratio, then the combination is given a logical value .FALSE. in 

the compatibility matrix. 

1 2 3 4 5 • •• N - (requests causing interference) 

1 

2 

3 

4 

5 

N 

(desired requests) 

N represents the number of requestso 

This matrix is a "logical" type, and therefore has certain 

computational advantages in containing only the logical values .TRUEo 

or .FALSEo This matrix is, furthennore, the same size as the 

interference matrix which is N x N where N is the number of requests. 
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APPENDIX 3 

SYMMETRICAL CO-CHANNEL 

COMPATIBILITY MATRIX 

For each .FALSE. value in the eo-channel compatibility matrix the 

symmetrical position is verified and set at logical value .FALSE. if it 

is not already. For example, if requirement number 4 is not compatible 

with requirement number 3, we have to also admit that requirement number 3 

is not compatible with requirement number 4. That means that the matrix 

should be symmetrical with reference to the diagonal. After this process, 

all the information is contained in one half of the eo-channel compatibility 

matrix and it can be represented as follows: 

1 2 3 4 ••• N 

1 

2 

3 

4 

N 

N represents the number of requests. 
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APPENDIX 4 

SYMMETRICAL ADJACENT-CHANNEL 

COMPATIBILITY MATRIX 

2 3 4 ... N-

N represents the number of requests. 
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APPENDIX 5 

CONSTRUCTION OF INTERFERENCE 
MATRIX WITH S/1 d8 

CONSTRUCTION OF SLOTtiNG MATRIX 

FIND ~EXT REQUEST TO BE SLOTTED 
(THE ONE WITH LOWEST COUNT OF.TRUE.) 

TEST REQUEST ON NEXT CHA~NEL 

CALCULATE IMPACT 

"-----No 

SLOT ~EQUEST 0~ CHAN~EL 
THAT HAS SHOWN MINIMUM IMPACT 

UPDATE SLOTTPH1 
MATRIX ACCORDINGLY 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTiNG 

FIRST SESSION. GENEVA. JANUARY /FEBRUARY 1984 

Source : Document ll5(Rev.l) 

Document 136-E 
27 January 1984 
Original : English 

COMMITTEE 4 

ELEVENTH REPORT OF WORKING GROUP 4B 

TO COMMITTEE 4 

The text reproduced in the Annex to this report was discussed in Working 
Group 4B and is hereby submitted to Committee 4 for further consideration and 
approval. 

~ 1 

Y. TADOKORO 
Chairman of Working Group 4B 

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

. I 
" 

. 

. 



J.5.2 

- 2 -
HFBC-84/136-E 

Transmitter power and equivalent isotropically radiated power appropriate 
for satisfactory service 

The propagation prediction method described in section /-3.2.1 7 ·shall be 
used to determine the appropriate transmitter power to achieve satisfactory service. 
The appropriate transmitter power varies with propagation conditions which in turn 
are functions of the time of day, the season and the solar cycle period as well as the 
geographical location. 

(This text has already been adopted by the Plenary Meeting, see 
Document 115(Rev.l), page B.l/15(Rev.l).) 

(The following additional text is to be added :) 

During the first stage of preparation of the requirement, the 
effective isotropically radiated power required for providing the reference 
usable field strength (E ~= E . ;-+ 3 dB 7) shall be calculated considering 

b . . . •t 1 . breft m~n- -) the as1c c1rcu1 re 1a 1i1 y, 11 necessary 

The reference value of reliability in this case shall be LX J% to 
start with. 

After having had the initial frequency assignments to all requirements 
compatibility_anal~sis will be done, L-but this is a matter of the mandate of 
Committee 5._/ 
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The method to be used to determine the skv-wave f'ield strength for HF 
broadcast planning purposes 

Introduction 

The field strength prediction method is in two parts : for ranges up to 
7,000 km and for ranges beyond 9,000 km. In the interval 7,000 to 9,000 km an 
interpolation procedure is used. 

3.2.1.2 Ionospheric parameters 

Values of selected ionospheric parameters (foE, foF2 and M(3000)F2) are 
needed together with the derived parameters (E-layer basic MUF and F-layer basic MUF) 
in order to determine the field strength of sky-wave modes reflected from the 
ionosphere. For total path lengths between 0 and 4,000 km, the basic MUF of an E mode 
is predicted. For all path lengths the basic MUF for the F2 mode is predicted. 
Where appropriate the higher of the two values gives the basic MUF for the path. 

The vertical radiation angle is also needed in the calculation of sky-wave 
field strength. The vertical radiation angle is used to determine the appropriate 
mode of propagation and is also used in conjunction with the antenna gain to determine 
the proper field strength. 

The transmitting antennas in use will have gains which vary with the vertical 
radiation angle and some antennas, intended for shorter distance broadcasting, radiate 
very poorly at low angles. It is important to associate the antenna gain at the 
appropriate radiation angle with the propagation prediction for that particular mode. 

3.2.1.2.1 E-layer p_arameters 

3.2.1.2.1.1 E-layer data 

For paths up to 2,000 km foE is evaluated at the path mid-point. For 
ranges greater than 2,000 km foE is evaluated at two control points, each 1,000 km 
along the path from the transmitter and receiver respectively. At these points 
the solar zenith angle X, in degrees, is determined, then 

where 

(o£ = o ,9 [r 180 • l.~~.A,~Ic.os t'] O,lS 

x·= x foro ~ x < 80 

x· = 90 
eO,lJ(ll6 -X) 
------ for 60 

10.8 

x· = 89.907 for X > 116 

< X < 116 

HJh. 

R12 is the 12 month running mean sunspot number. 
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3.2.1.2.1.2 E-1ayer basic MUF prediction (E(D) ~IDF) 

The foE value at the mid-point of the path (for paths up to 2,000 km) or 
the lower of the foE values at the two control points (for paths longer than 2,000 km) 
is taken for the computation of the E-layer basic MUF. 

The MUF for a path of length D is given as : 

E(D)MUF = foE. sec illO 

With i 110 = angle of incidence at a height of 110 km 
evaluated in accordance with CCIR Report 252. 

3.2.1.2.1.3 E-layer screening frequency (f l s 

The foE value at the middle point of the path (for paths up to 2,000 km), or 
the higher of the foE values at the-two control points 1,000 km from each end of 
the path (for paths longer than 2,000 km), is taken for calculation of the ~layer
screening frequency. 

f s = 1. 0 5 foE sec <p 
8 

in which 1/1 s c arc sin [R cos~ 1 
R + 110 J 

R is the radius of the Earth, (6,371 km), 

~F is the vertical radiation angle for F2-layer mode (see section 3. 2 .1. 2. 3) 

3.2.1.2.2 F-layer parameters 

3.2.1.2.2.1 F2-layer data 

Numerical maps of the parameters foF2 and M(3000)F2, for solar index values 
R12 = 0 and 100 and for each month are presented in CCIR Report 340. This prediction 
method uses the Oslo coefficients to determine the values of foF2 and M(3000)F2 for 
the required locations and times. It may be desirable to calculate in advance the values 
of these parameters at specific grid intervals of latitude, longitude and times and to 
use an interpolation procedure to obtain values for the required location and time 
between appropriate grid points. The use of a grid may be appropriate for other
ionospheric parameters as well. 

3.2.1.2.2.2 F2-layer basic MUF prediction (F2(D)MUF) 

3.2.1.2.2.2.1 For paths up to 4,000 km 

The F2-layer basic MUF is calculated from 

F2(ZERO)MUF = foF2 + fH/2 

F2(4000)MUF = 1.1 foF2.M(JOOO)F2 

where fH is the electron gyro-frequency given in terms of parameters of the Earth's 
reagnetic field. A numerical representation is available in Report 340 of the CCIR. 
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At the midpoint of the great-circle path betveen the transmitter and 
receiver determine the above values for the solar index values R1 ~ = 0 and 

.::. . 
~2 = 100. Interpolate or extrapolate linearly for required-index values betveen 
RI2 = 0 and 150. For higher sunspot activity use ~2 = 150. 

vhere 

Interpolate tor tho length or the path using the relatiooship 

F2(D)MUF = F2(ZERO)HUF + [ F2(4000)HUF - F2(ZERO)MUF} M(D) 

M(D) = 1.64 • lo-7o2 for 0 ~ 0 < 800 and 

K(D) = 1.26. • lo-l4o4 - l.J • lo-lOoJ + 4.1 • lo-7o2 - 1.2 • lo-4n 

tor 800~ D! 4000. 

where D is in km. 

This gives the median F2-layer basic MUF. 

3.2.1.2.2.2.2 For paths longer than 4,000 km 

For these paths (which may be the longer great-circle path), control points 
are taken at 2,000 km from each end of the path. At these points, values of F2(4000)MUF, 
interpolating for sunspot number, are determined and the lower value is selected. This 
gives the median F2-1ayer basic MUF. 

3.2.1.2.3 Vertical radiation angle 

The radiation angle is taken into account in the prediction of field strength. 
It is given, approximately, by 

6 =arc tan (cot~ - R cosec ~) 
2R R + h' 2R 

where ]_ d = hop length of an n hop mode given by d ~ n 
h' = 110 km for the E-1ayer or h' is as given in 3.2.1.3.1.1 for the 

F2-layer. 

In the method for shorter path lengths (section 3.i.l.3.l) the radiation 
angles calculated are used in the determination of antenna gain. For the longer path 
lengths the appropriate procedure is described in section 3.2.1.3.2. 

3.2.1.3 The prediction of the median field strength 

3.2.1.3.1 Method for path lengths of 0 to 7,000 km 

CCIR Report 252-2 details the geometrical considerations, the reflection 
areas used and the method of performing ray-path calculations. 

The procedure is based on the ray-path geo~etry with mirror reflections in 
the ionosphere. The method determines the field strengths of the two strongest modes 
propagated via the F2 region and the strongest mode propagated via the E region. The 
resultant field strength from these modes is obtained by power addition. In 
circumstances where a low-order F2 mode is screened by the E-layer, as determined in 
the ray-path calculations, or where an antenna is specified which only radiates 
sufficiently at high angles, the next higher-order mode must be considered. 
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It is recognized that multi-hop E region propagation suffers substantial 
absorption losses and E modes are no.t considered at ranges beyond 4,000 km. 

The appropriate procedureforincorporating these concepts into a computer 
program is as follows. 

3.2.1.3.1.1 For the path length, d(km), determine the mlnlmum number of hops for an 
F2 region mode. This is given approximately as ((the integer part of d + 4,000) + l) 
or better, by calculating the ray-path geometry using the height hpF2 given by : 

km 

The equivalent reflection height h', which is a function of time, location 
and path length, is used for the ray-path calculations for F2-modes. It is given by 

b
1 = )58 - (11 - lOOa) (18.8 - ~) + ad (O.OJ + ~) km 

X X 

or 500 kc, whichever is the smaller, 

a = 0.04 or (l/M(JOOO)F2) - 0.24, ~hichever is the larger and 

x = foF2/foE,determined at the control point vith the lovest value of 
foF2, or 2, whichever is the larger. 

3.2.1.3.1.2 For the given mode, determine the vertical radiation angle from 
section 3.2.1.2.3 and then determine the transmitting antenna ~ain Gt at that angle and 
the appropriate azimuth, relative to an isotropic antenna. 

3.2.1.3.1.3 Compute the median field strength for that mode using the formula : 

Ets = 136.6 + Pt + Gt + 20 log f - Lbf - Li - Lro - Lg _ Lh - 12.2* dB(~V/m) 

where f is the transmitting frequency in MHz and Pt is the transmitter power in dB 
relative to 1 kW. Lbf is the basic free space transmission loss in dB, given by : 

lbf = 32.~5 + 20 log f + 20 log P' 

where P' is the virtual slant range in km 

*L This term contains those effects of sky-wave propagation not otherwise included in 
this fast simple method. A value of 12.2 dB is recommended on the basis of the data 
available. It is noted, however, that the value may need to be changed by those 
implementing this ~rocedure to take account of additional calibrated data which 
become available._/ 

/-It should also be taken account that an improved ::es~t may be obtained by 
using a term which varies with distance or geographical area._/ 
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1 
Li is the absorption loss in dB given in CCIR Report 252-2. It is determined for 

ea eh .Jop ~nd the results are added. For freq uen·~ies above ·the basic MUF, it continues 
to vary "''l th frequency and is calculated assuming ray paths similar to those at the 
MU?. 

Lm is the 11 above-the-MUF" loss. For frequencies, f, above the basic MUF (rb) 
of a given mode 

Lm = 130 {-~r __ _ 
fb -r dB 

Lm is independent of the number of hops, but is limited to a value of 81 dB. 

L~ is the ground reflection loss at intermediate reflection points. It is 
given as 2 B for each intermedia.te ground reflection, i.e. : 

for one-hop paths Lg = 0; 

two-hop paths Lg = 2 dB; 

three-hop paths Lg = 4 dB. 

Lg is the factor to allow for auroral and other signal losses and is given 
in Tables L 1 and 2/3.2.1_7 using the methods given in Report 252-2 to determine the 
local mean time, the geomagnetic la t1 tuae- ana the --To cations at wnTcE it fs--applTen:-

3.2.1.3.1.4 Repeat the procedure of 3.2.1.3.i.2 and 3.2.1.3.1.3 using successively. 
higher· order modes .. -~ increasing t~~uml?.~!' ___ ~ _ _!l?_F~ __ 1?_y_ one each time) until the predicted 
mode field -strength reache_s __ a.··maximum. Select the two strongest F2 region modes, 
noting the field strength-and radiatio-n angles. 

3.2.1.3.1.5 For theE region the lowest order mode is lE for ranges o·- 2,000 km 
and 2E for ranges 2,000 to 4,000 km. The E mode radiation angle and field strength are 
again obtained as in sections 3.2.1.2.3 and 3.2.1.3.1.3. 

3.2.1.3.1.6 Repeat the E mode calculations for successively higher modes until a 
maximum is found. 

3.2.1.3.1.7 The resultant of combining the field strengths of the two strongest F2 modes 
and the strongest E mode is obtained by calculating the square root of the sum of 
the squares of the numerical values of the field strengths. 

3.2.1.3.2 Method for path lengths greater than 9,000 km 

At long ranges, generally with low radiation angles, the method of 
prediction using geometric ray-hops is inadequate at present. The method used for long 
distances is based on an empirical fit of observations. In this method the antenna 
gain term, Gtl, is the greatest value of antenna gain in dBi which occurs in the range 
of vertical radiation angles from -0°t0- 8° at the. appropriate azimuth. 
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TABLE /-1/3.2.1 7 - -
Lh for paths less than 2,500 km 

GEOM 01-041MT LAT. 
04-07-LMT 07-10LMr 10-13LMT 13-16LMT 16-191MT 19-221MT 22-01LMT 

WINTER (NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0~0 0.0 0.0 0.0 0.0 
i 

40-45 ,, 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
45-50 t! 0.1 0.3 0.6 0.0 0.1 0.1 0.3 0.1 I 
50-55 I 0.6 0.8 1.6 0.1 0.3 0.6 1.0 0.3 
55-60 I 1.5 2.1 4.4 0.7 0.8 2.2 2.5 1.3 
60-65 

I 
4.8 8.2 10.5 2.7 1.6 5.7 7.3 5.2 

65-70 6.7 11.0 13.5 3.0 1.7 5.8 8.6 6.0 
70-75 5.7 7.9 10.7 1.7 0.9 3.6 4.1 4.0 

~ 

75-80 j 2.5 5.0 7.1 0.9 0.3 1.9 2.3 2.0 

1 EQUINOX (MARCH, APRIL, SEPTEMBER, OCTOBER) I 

00-40 l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 tJ:j 

40-45 j 0.0 0.1 0.2 0.1 0.1 0.3 0.2 0.1 l\) 

0.6 '-.... 
45-50 l 0.4 0.4 0.9 0.4 1.3 0.9 0.8 ~ 

50-55 j 1.0 1.0 2.7 1.8 1.2 2.7 2.1 2.1 
55-60 l 2.0 3.0 6.2 3.7 2.6 4.5 4.0 5.0 
60-65 4.7 5.0 12.0. 7.5 5.6 7.8 9.0 11.8 
65-70 I 6.8 11.6 19.6 8.8 6.3 7.8 10.3 14.6 
70-75 4.9 11.7 20.0 6.2 3.3 4.9 7.7 9.5 
75-80 l 2.0 7.5 9.2 3.9 1.6 3.0 4.2 4.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.1 0.1 0.0 0.1 0.1 0.2 0.1 0.0 
45-50 0.5 0.4 0.5 0.4 0.5 1.1 1.0 0.4 
50-55 1.3 1.1 1.4 1.0 1.1 3.0 2.9 0.7 
55-60 2.9 2.4 3.0 2.6 2.9 5.8 5.8 1.8 
60-65 6.0 4.1 6.0 5.3 4.3 8.4 T.6 4.3 
65-70 6.0 4.6 7.3 5.0 4.2 7.2 8.8 5.0 
70-75 3.7 3.8 5.0 3.5 3.2 4.8 6.0 3.4 
75-80 2.4 2.8 3.1 2.7 2.3 3.8 4.3 2.1 
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TABLE /-2/3.2.1 7 
Lh for paths greater than 2,500 km 

GEOM 
01-04LMT 04-07LMT 7-10LMT 10-13LMT 13-16LMT 16-19LMT 19-22LMT 22-01LMT LAT. 

WINTER (NOvEMBER, DECEMBER, JANUARY, FEBUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
45-50 0.1 0.1 0.1 0.0 0.1 0.1 0.2 0.2 
50-55 0.4 0.4 0.2 0.0 0.4 0.4 0.9 0.8 
55-60 1.1 1.8 0.9 0.2 1.2 1.4 2.0 2.3 
60-65 3.3 6.2 2.6 1.3 2.6 3-4 3.6 7.6 
65-70 5.5 6.4 4.1 2.0 4.1 3.6 4-4 9.9 
70-75 3.9 4.6 3.3 1.3 4.0 2.2 3.1 8.0 
75-80 2.2 3.2 1.9 0.7 2.7 1.2 1.2 2.9 

EQUINOX (MARCH, APRIL, SEPTEMBER, OCTOBER) I 

1:J:1 
00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1\) 

40-45 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 '---.. 
--.J 

45-50 0.2 0.2 0.3 0.2 0.1 0.5 0.6 0.4 
50-55 0.5 0.6 0.5 0.6 0.5 1.6 1.8 1.1 
55-60 1.0 1.3 1.3 1.7 1.3 3.4 3.8 2.4 

' 60-65 2'.9 3.8 4.2 4-1 2.9 6.3 8.4 7.3 
I 65-70 4-3 5.6 6.4 5.1 4-4 6.3 9.2 9.3 

70-75 3.0 4-7 5.0 3.0 2.4 3.4 5.4 4.8 
i' 75-80 ) 1.3 1.9 2.2 0.8 0.8 0.8 1.2 1.1 
., 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
45-50 0.5 0.3 0.4 0.2 0.4 0.1 0.6 0.5 
50-55 1.1 1.1 1.1 0.6 1.2 0.4 1.9 1.3 
55-60 2.5 2.9 2.6 1.1 2.5 1.2 3.8 2.9 

' 60-65 4-9 7.5 6.2 2.2 3.8 2.6 5.2 5.0 
: 65-70 5.0 7.8 6.1 2.3 3.8 2.7 4.8 5.0 

70-75 3.2 5-4 3.4 1.5 2.2 0.9 2.6 3.2 
75-80 ~·. 0 4-3 1.5 1.1 0.8 0.1 0.9 1.4 

·-- ' .. . -
6•- -- --·· ----~-·----------·----------

---·-· __ _! 
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The overall median field strength is given by 

Eo = 139.6 - 20 log P'., and the height used in the determination 

of P' is 300 km. 

It is assumed within this procedure that there is a hypothetical ray path 
with a number of equal length hops, each less than 4,000 km. 

Gap is the increase in field strength due to focussing at long distances. 
In the case of propagation to very long distances with D, the great-circle distance 
between transmitter and receiver, greater than nR/2, this focussing is taken into 
account by means of the following formula : 

Gap =-20 log (/t- ";RI) dB 

for (
2

" 2-l) rrR <: D <: (
2

" 
2
+ ') nR with n = I and 2. 

As Gap tends to infinity for D = nnR it is limited arbitrarily to the 
value of 30 dB. 

fM is the upper limit frequency. It is determined separately for the first 
and last hops of the path and the lower value is taken. 

fr.t = K • fb HHz 

K = 1 •2 + W fb + x( 
3
/rb, noon _ 1) + Y( fb, min )

2 

fb,noon V fb fb, noon 

f-b is the basic MUF determined by the method given in 
section 3.2.1.2.2.2. 

rb, noon is the value of fb Cor a tiRe corresponding to local noon at 
the control point 

fb, min is the lowest value of r for the hop which occurs during the 
24 hours b 

V, X and Y dre given in Table 3. The azimuth of the great~ircle path 
is determined at the centre of the whole path and this angle is usea for linear 
interpolation in angle betveen the east-west and north-south values. 

* /-This term contains those effects of sky-wave propagation not otherwise included 
- in the method. A value of 0.8 dB is recommended on the basis pf the data avail

able. It is noted however that this value may need to be changed by those 
implementing this procedure to take account of additional calibrated data which 
become available. 7 

/-It should also be taken into account that an improved result may be obtained by 
- using a term which varies with distance or geographical area. 7 
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TABLE ~-3/3.2.1 7 
Values Y, X. Y used for the determination of 

the correction factor K 

V X y 

East-West 0.1 1.2 0.6 

North-South 0.2 0.2 0.4 

fL is the lower limit frequency when the path is in daylight 

fL = (5.3 . I I (1 + 0.009~2 ) ~ cos~ x I ~ 
-fH) · !w 

• 6 
cos i ln (9.5 10 ) 

90 P' 

In tbo swmation, x io de to~ ror each traveree ot tbo ray path 

throucb tbe belgbt ot 90 km. 

vhen x>90°, costx is taken as zero 

i90 ia the angle or incidence at a bolgbt or 90 laa 

I is given in Table 4. 

MHz 

Ay is a winter-anomaly factor determined at the path mid-point which is 
unity for geographic latitudes 0 to 30° and at 90° and reaches the maximtm values 
given in Table~5/J.2.1~7 at 60°. The values at intermediate latitudes are 
found by linear interpolation. 

Aa the patb progressively becoaea dark, the valueo ot tL are calcUlated 
until the time t when fL ~ 2fLN where f :/f)_ (HHz-) During the subsequent 

n LN .J)OOO • 
three hours fL is calculated from rL = 2ftNe-0 •2Jt vbere t is the tiae in hours 
attar tn. For the reoainder of the night hours fL = f[JI until the time vben tbe 
daylight equation gives a higber value. 
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Values of I used in the equation for fr. 

Latitudes Ho nth 

~erm.inal 1 Terminal 2 J F M A M J J A s 0 N D 

>)5°N >)5°N 1.1 1.05 1 1 1 1 1 1 1 1 1.05 1.1 

>)5°N )5°N-)5°S 1.05 1.02 1 1 1 1 1 1 1 1 1.02 1.05 

>)5°N >)5°S 1.05 1.02 1 1 1.02 1.05 1.05 1.02 1 1 1.02 1.05 

)5°N-J5°S J5°N-)5°S 1 1 1 1 1 1 1 1 1 1 1 1 

)5°N-)5°S >)5°S 1 1 1 1 1.02 1.05 1.05 1.02 1 1 1 1 

>)5°S >JS
0

S 1 1 1 1 1.05 1.1 1.1 1.05 1 1 1 1 

Values of the winter-anomaly factor, Aw, at 60° graphical latitude 

used in the eguation for f1 

Month 

hemisphere J F M A M J J A s 0 N D 

Northern 1.30 1.15 1.03 1 1 1 1 1 1 1.03 1.15 1.30 

Southern 1 1 1 1.03 1.15 1.30 1.30 1.15 1.03 1 1 1 

3.2.1.3.3 Method for path lengths between 7,000 and 9,000 km 

I 

In this range of distances, the field strengths Et and Etl are determined by 
both of the above procedures and the resultant is found by appropriate mathematical 
interpolation. The interpolation procedure is given as : 

~~i-Taking account of the data that become available, those responsible for implementing 
this procedure may consider an alternative form for this interpolation._] 
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L 3.2.3 Signal fading / 

3. 2. 3. 3 Calculation of fading allowances for different pe1.·centages of time 

Fading allowances for other percentages of the time may be expressed, in 
terms of the decile deviation F90 , by the expression 

Fx = c. F90 

where F is the deviation for x% of time. 
X 

Values of c for x in the range 50-90% are given in Table L-I/3.2.3.3.] 

The parameter c 

x(%) c 

50 0 

60 0.18 

70 0.36 

80 0.63 

90 1 
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Considering the advantages of SSB transmission, such as : 

a more efficient utilization of the frequency spectrum by a reduction 
of interference; 

the capability of improving the required protection ratio between adjacent 
channels in the case of a sufficient carrier reduction; 

the capability of improving the quality of reception, in particular under 
poor propagation conditions (selective fading), with.SSB receivers; 

the possibility of producing the same sideband power as a current DSB 
transmitter with less capital and operational costs, 

the Conference adopted the following SSB system specificatiops under the assumption 
of a progressive introduction of receivers with synchronous demodulation. 
With respect to a necessary transition period from DSB to SSB, some consideration 
must also be given to the reception of SSB signals with reduced carrier by receivers 
with envelope detection. At the end of the transition, all the advantages of 
SSB transmissions mentioned above could then be realized. 

3.9.1 SSB system specification 

3.9.1.1 Audio-frequency bandwidth 

The upper limit of the audio-frequency bandwidth of the transmitter shall not 
exceed 4.5 kHz with a further slope of attenuation of 35 dB/kHz and the lower limit 
shall be 150 Hz with lower frequencies attenuated at a slope of 6 dB- per: octave. 

3.9.1.2 Necessary bandwidth 

The necessary bandwidth is equal to the audio-frequency bandwidth. 

3.9.1.3 Characteristics of modulation processing 

The audio-frequency signal shall be processed so that the modulating signal 
retains a dynamic-range-of no""-t less than 20 dB. Excessive amplitude compression,-
together with improper peak limitation, leads to excessive out-of-band radiation and 
thus to adjacent channel interference, and is therefore to be avoided. 

Channel spacing 

During the transition period, the channel spacing for SSB shall be 10 kHz. 
In the interest of spectrum conservation, during the transition period, it is also 
permissible to interleave SSB transmissions midway between two DSB channels, 
i.e., with 5kHz seDaration between carrier frequencies, provided that the interleaved 
transmission is not to the same geographical area as either of the transmissions 
between which it is interleaved (see also section 3.1.2). 
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After the end of the transition period the channel spacing and carrier 
frequency separation shall be 5 kHz. 

3.9.1.5 Nomin-al carrier frequencies 

Carrier frequencies for SSB shall be integral multiples of 5 kHz. 

3.9.1.6 Sideband to be emitted 

The upper sideband shall be used. 

3.9.1.7 Suppression of the unwanted sideband 

With respect to the relative RF protection ratio, the degree of suppression 
of the unwanted sideband (lower sideband) and of intermodulation products in that 
part of the transmitter spectrum shall be at least 35 dB relative to the wanted side
band signal level. Because of the large difference of signal amplitudes in adjacent 
channels in practice, how~ver, a greater suppression is recommended (e.g. 50 dB 
in the exciter producing the SSB signal at low power level and 40 dB suppression of 
unwanted intermodulation products in the RF power amplifier of the transmitter). 

3.9.1.8 Degree of carrier reduction (relative to peak envelope power) 

During the transition period the carrier reduction of the SSB emission shall 
be 6 dB; to allow SSB transmissions to be received by conventional DSB receivers with 
envelope detection without significant deterioration of the reception quality. 

At the end of the transition period the carrier reduction of the SSB 
emission shall become 12 dB. 

3.9.1.9 Frequency tolerance 

The frequency tolerance of the SSB carriers shall be± 10Hz*. 

* Note - This frequency tolerance is acceptable only under the assumption that future 
SSB receivers will be equipped with a device locking the locally re-inserted carrier 
for synchronous demodulation to the carrier of the SSB emission (see also 
paragraph 3. 9 .1.11.) 

3.9.1.10 Overall selectivity of the receiver 

The reference receiver shall have an overall bandwidth of 4 kHz, with a 
slope of attenuatio"n of 35 dB/kHz*. 

*Note - Other combinations· of bandwidth and slope of attenuation as given below are 
'possible producing the same relative RF protection ratio of about -27 dB at 5kHz carrier 
difference. 

Slope of attenuation 

25·dB/kHz 

15 dB/kHz 

SSB receiver audio-frequency bandwidth 

3300 Hz 

2700 Hz 
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3.9.1.11 Detection system of SSB receivers 
.· .. 

SSB receivers shall be equipped with a synchronous demodulator, using for 
the carrier acquisition a method whereby a carrier is regenerateq by means of ~ 
sui table control loop which pulls the receiver to the incoming carrie-r. Such 
receivers must work equally well with conventional DSB tra;nsmissions and with SSB 
transmissions having a carrier reduced to 6 or 12 dB relative to peak envelope power. 

3.9.1.12 Equivalent sideband power 

During the transition period an equivalent SSB emission is one giv~ng the 
same loudness level as the corresponding DSB emission,-when it is received'by a·DSB 
receiver with envelope detection. This is achieved when the sideband power of the SSB 
emission is 3 dB larger than the total sideband power of-the DSB·emission. (The peak 
envelope power of the equivalent SSB emission as well as the carrier power are the 
same as that of the DSB emission.) · '·: 

After the end of the transition period, the equiv~lent sideband·poW:er :can 
be reduced by 3 dB. 

.i L' v" •4' 

3.9.1.13 RF protection ratios 

Assuming that the SSB and DSB emissions correspo:.~d. to the. te.chnical 
characteristics specified above the following RF protection ratios shall ?~-~appl~ed 

during the transition period : 

RF eo-channel protection ratio 

Given the need to increase the radiated sideband power by 3 dB in the case 
of equivalent SSB emissions, there is a consequent need_ to make an- al~9~ance·or the 
same 3 dB in the eo-channel protection ratio for the case of a wanted DSB signal 
interfered with by an SSB signal, if the same quality of·reception is .to be maintained. 

Relative RF protection ratios 

(For the following protection ratios SSB emissions with'equi~~~~~~ 1sl~eband 
power are assumed.) 

a) If a wanted DSB signal is received by a conventional DSB receiver w.itp 
envelope detection which is interfered with bian SSB emt'ssion. 

According to the resulting RF protection ratio, r'e.ceptiori of .~he wanted 
DSB signal in the lower channel (interfering carrier- for ~xample. at . 
~F = +5 kHz) will be impaired by about 1 dB, ~hile under the Sqme qonqitions 
reception of the wanted DSB signal in the upper adjacent c4a~el (interfering 
carrier for example at ~F = -5 kHz) will be impaired by about 4 dB .in· .. 
comparison to the present RF protection ratios, as specified in 
Figure £C/3.3.2] of paragraph 3.3.2. 

The corresponding value for ~F = + 10 kHz will be .~3-~dB impairment. 
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In the case_of a wanted SS~~signal interfered with by a DSB signal,_ values 
of Figure [ C/3.3.2_7 of paragraph 3.3.2 shall be used. 

In the case of a wanted SSB signal interfered with by an SSB signal, the values 
mentioned in a) above shall be applied. 

- After the end of the transition period (both the wanted and the interfering signals 
are SSB signals) 

RF eo-channel protection ratio 

The RF protection ratio is the same as that applied for the DSB system. 

Relative RF protection ratios : 

Relative RF protection ratios shall be as shown in Figure [-E/3.9.1_7. 
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FIGURE /-E/3.9.1 7. 

RF protection ratios Arel are given with respect to the frequency difference 
6F between the wanted carrier fw and the interfering carrier fi 

6F = f - f 
i w 

Thus positive 6F describes interference from the upper adjacent channel. 
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3.10 Theoretical Capacity of the HFBC bands 

The theoretical capacity of the HFBC bands is dependent on a variety of 
factors. These include the radio-frequency protection ratio, transmitter powers, the 
antenna directivities and the assignment method. 

The time period and the frequency band considered are also important for the 
channel capacity. On the basis of calculations carried out by several administrations 
and utilizing the data of the IFRB, the average capacity (available number of stations/ 
channel at a given time) was generally found to be in the range of three to four. 

The capacity decreases in the higher frequency bands and for higher RF 
protection ratios. The range of capacity is from one to seven. 

In general no single value for the capacity of any band can be determined 
since the capability to accommodate requirements is subject to factors which vary 
from one schedule to another. 

' 
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CHAPTER 2 

DEFINITIONS 

The First Session of the Conference considered that certain definitions 
contained in the Radio Regulations, Geneva, 1979 (identified below by their RR number) 
might be useful for the planning of the high frequency broadcasting service. 

It also adopted a number of definitions for the sole purpose of such planning. 

2.1 Terms relating to emission 

- Emission (RR 132) 

Class of emission (RR 133) 

Single-sideband emission (RR 134) 

Full-carrier single-sideband emission (RR 135) 

Reduced-carrier single-sideband emission (RR 136) 

Suppressed-carrier single-sideband emission (RR 137) 

Out-of-band emission (RR 138) 

- Reduced carrier 

Carrier emitted at a power level reduced by at least 6 dB below the peak 
envelope power. 

2.2 Term relating to frequency 

Frequency tolerance (RR 145) 

2.3 Term relating to bandwidth 

- Necessary bandwidth (RR 146) 

2.4 Terms relating to power 

- Power (RR 150) 

- Peak envelope power (RR 151) 

- Mean power (RR 152) 

Carrier power (RR 153) 

Gain of an antenna (RR 154) 

Equivalent isotropically radiated power (e.i.r.p.) (RR 155) 

Effective radiated power (e.r.p.) (RR 156) 

2.5 Term relating to zones of reception 

Geographic zones for broadcasting* (Appendix 1 of RR) 

* Commonly known as CIRAF zones. 
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2.6 Terms relating to p~opagatio~ 

Operational MUF 

The highest frequency that would permit acceptable operation of a radio 
service between given terminals at a given time under specified working 
conditions (such as antenna types, transmitter power, class of emission and 
required signal-to-noise ratio). 

Optimum working frequency (OWF) 

The lower decile of the daily values of operational MUF at a given time over 
a specified period, usually a month. That is, the frequency that is exceeded 
by the operational MUF during 90% of the specified period. 

Basic MUF 

The highest frequency by which a radio wave can propagate between given 
terminals, on a specified occasion, by ionospheric refraction alone. 
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2.7 Terms relating to reliability 

Circuit reliability 

Probability for a circuit that a specified performance is achieved at a 
single frequency. 

Reception reliability 

Probability for a receiver that a specified performance is achieved by takin 
into account all transmitted frequencies. 

Broadcast reliability 

Probability for a service area that a specified performance is achieved by 
·taking into account all transmitted frequencies. 

Note l - In the above terms circuit means a one-way transmission from one 
transmitter to one receiving location. 

:·rote 2 - The above terms are preceded by the word "basic" ·.;hen the background 
is noise alone and by "overall" when the background is noise and interference. 

Note 3 -When the background is noise and interference, the above terms may 
relate either to the effects of a. single interferer or to multiple inter
ference from eo-channel and adjacent-channel transmissionE. 

Note 4 - A given value of signal-to-noise ra tic or sigr.al-t·::>-( noise and 
interference) ratio is the specified performance. 

Note 5 - The above terms relate to one or more periods of ~ime whi:h 
be stated. 
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2.8 Terms relating to field-strength 

Mini:num usable field-st:-ength (Eznin){< 

Minimum value of tte field-strength necessary to pe~t a desired reception 
quality, under specified receiving conditions, in the presence of natural 
and man-made noise, but in the absence of interference from other 
transcli tters. 

Usable fi~ld-strength (Eu) ~* 

Minimum value of the field-strength necessary to permit. a desired reception 
quality, under specified receiving conditions, in the presence of noise and 
interference, either in an existing situation or as determined by aeree
ments or frequency plans. 

Reference usable field-strength {Eref> 

The agreed value of the usable field-strength that can serve as a reference 
or basis for frequency planning. 

2.9 Terms relating to the ratio of wanted and unwanted signals 

Audio-frequency {AF} signal-to-interference ratio 

The ratio (e~ressed in dB) betveen·the values of the voltage of the vanted 
signal and the voltage of the interference, measured under specified con
ditions•, at the ~udio-frequency output of the ~~ceiver. 

Audio-fr~guencv (AF) protection ratio 

The agreed ainimum value of the audio-frequency signal-to-interference ratio 
considered necessary to achieve ~ subjectively-defined reception quality. 

Radio-freouency {RF) vanted-to-interfering signal ratio 

The ratio, expressed in dB, bet~een the values of the racio-frequency 
voltage of the vanted signal and the interfering signal, measured at the 
input or the receiver under specified conditions**· 

* The terms 11minimum usable field strength" and "usable field strength" refer to 
the specified field strength values which a wanted signal must have in order to 
provide the ·required reception quality. 

In determining whether these requirements are met, the median value (50%) 
of a fa~i_ng signal should be used. 

~e specified conditions ~cl~~e such diverse parsmeters as : spacingAF of the 
~anted and interferin5 carrier, emission ~~ar~cteristics (type ~r ~odulatlcn, modu
lation depth, carrier~frequency toler1nee, et~.), receive:- input !evel, ~s vell as 
the receiver characteristics (selectivity, susceptibility to cross-modulation, 
et.c..). 
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Radio-frequency (RF) protection ratio 

The value of the radio-frequency wanted-to-interfering signal ratio that 
enables the audio-frequency protection ratio to be obtained at the output 
of the receiver under specified conditions*. 

Relative radio-frequency protection ratio 

The difference, expressed in decibels, between the protection ratio when 
the carriers of the wanted and unwanted transmitters have a frequency 
difference of 6F (Hz or kHz) and the protection ratio when the carriers 
of these transmitters have the ~ frequency. 

Selectivity of a receiver 

A measure of its ability to discriminate between a wanted signal to which 
the receiver is tuned and unwanted signals on other frequencies. 

Sensitivity of a receiver 

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

Noise-limited sensitivity of a receiver 

The ability of the receiver's radio-frequency part to receive weak signals. J 
is equal to the minimum level of the radio-frequency input signal, expressed 
in dB(~V/m) modulated JO% at the standard reference frequency, which 
produces in the output power a chosen value of AF signal-to-noise ratio. 

2.10 Terms relating to coverage and service area 

L-Text will follow._7 

2.11 Terms relating to planning 

* 

~-Text will follow._7 

The specified conditions include such diverse parameters as : spacing ~F of the 
wanted and interfering carrier, emission characteristics (type of modulation, 
modulation depth, carrier-frequency tolerance, etc.), receiver input level, as 
well as the receiver characteristics (selectivity, susceptibility to cross
modulation, etc.). 
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ANNEX 

Progressive introduction of SSB transmissions (Technical aspects) 

3.9.2.1 Transmitters 

a) 

b) 

c) 

d) 

. 3.9.2.2 

It should be recognized that : 

converting an existing DSB transmitter to an SSB transmitter which delivers 
equivalent sideband power with 6 dB carrier reduction is technically not 
possible; 

it is economically unattractive to convert existing conventional DSB 
transmitters for operation to SSB mode with 6 dB carrier reduction even if 
3 dB less sideband power is accepted; 

it is possible and feasible to convert new designed unconventional DSB 
transmitters (using.amplitude modulation systems such as pulse duration 
or pulse switch modulation) to SSB mode with 6 dB carrier ·reduction and the 
same sideband power as in DSB mode without significant loss of efficiency; 

with 12 dB carrier reduction also conventional DSB transmitters can, from 
technical point of view in some cases, be converted to SSB mode and can 
provide the necessary equivalent sideband power. \tJhether the conversion is 
economically attractive will depend on type and age of the transmitter 
concerned; 

the technical and/or economical lifetime of a transmitter can be estimated] 
at twenty years . 

Receivers 

It should be recognized that : 

a) current technological progress within the next ten years will make it 
possible to produce DSB/SSB receivers in mass for reasonable prices; 

b) SSB receivers with the possibility to select either the upper or the lower 
s~deband of a DS3 transip.ission is u...seful for rejecting adjacent channel inter
ference during the transition period. 

d) 

[3-9.2.3 

the technical and economical lifetime of a receiver is considered to be in] 
the order of ten years; 

envelope detection should be abandoned as soon as possible and synchronous 
demodulation be introduced. 

Transition period from technical point of view 

Taking into account the lifetime of transmitters and receivers the duration 
of the transition period could be set at L-15 to 20_/ years.] 



- 3 -
HFBC-84/139-E 

Evaluation of compatibility aspects of the proposed SSB-system 
during the transition period 

During the transition period, single-sideband transmissions will be mainly 
received by conventional DSB receivers using envelope detection. To obtain with a 
conventional DSB receiver using envelope detection the same loudness level with both 
SSB and DSB, the sideband power of the SSB emission has to be 3 dB larger 
(equivalent sideband power) than the total sideband power of the DSB emission. 
Alternatively, if the sideband power of the SSB emission cannot be increased, one has 
to accept some reduction of the coverage area. Such an SSB emission, however, could 
replace any of the DSB emissions in the plan without deteriorating the interference 
situation. 

SSB emissions with equivalent sideband power replacing a DSB emission 
according to the plan will cause a slight increase in adjacent channel interference 
(e.g. at ± 10 kHz channel spacing the relative RF-protection ratio would be changed 
by 3 dB from -36 dB to -33 dB) lf reception is done in the adjacent channels with a 
conventional DSB receiver having the selectivity of the DSB reference receiver 
(see paragraph 3.9.1.13). 

In Chapter 3.9.1.13 a 3 dB allowance for eo-channel interference between a 
DSB emission and an SSB emission with equivalent sideband power has been specified. 
Recent investigation shows, however, that taking into account the effect of coherent 
demodulation of the two sidebands of a DSB emission in an envelope detector, this 
allowance may be 0 dB. Further study will be needed on this question during the 
inter-sessional period. 
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3.8 Maximum number of frequencies required for broadcasting the same 
programme to the same zone 

3.8.1 Introduction 

Wherever possible, only one frequency should be used to radiate a 
particular programme to a given reception area. In certain special circumstances, 
it may be £ound necessary to use more than one frequency per programme taking into 
account the following considerations : 

over certain paths, e.g. very long paths, those passing through the 
auroral zone, or paths over whic~ the {-FOT_7 is~ch~ngipg ~apidly; 

areas where the depth of the area extending outwards from the transmitter 
is too great to be served by a single frequency; 

when highly directional antennas are used to maintain satisfactory 
signal-to-noise ratios, thereby limiting the geographical area covered 
by such antennas. 

The decision to use more than one frequency per programme should be made 
on the merits of the particular case concerned. 

3.8.2 Use of additional frequencies 

A method leading to the determination of the m1n1mum number of frequencies 
needed to achieve specified levels of basic broadcast reliability has been developed. 
If the calculated basic broadcast reliability does not reach the desired value, it is 
necessary to consider if a combination of frequencies in separate bands could improve 
the basic broadcast reliability and if the amount of improvement would justify the 
use of additional frequencies. If the use of any additional frequencies does not 
increase the basic broadcast reliability for the specified value, for a specific 
percentage of tes.t points in the required service area, the original number of 
frequencies should not be increased. 

In cases where the basic ;-circuit/reception 7 reliability obtaine_d with 
one frequency is less than /-x 7% a-second frequency shall be tested. If the basic 
reception reliability calculated for two frequencies exceeds the specified limit
Table /-Y 7, the second frequency may be used. Only in those special cases where the 
basic reception reliability using two frequencies remains below ;-x 7% the calculation 
shall be repeated to test for an additional (third) frequency~ The-justification 
of these limits is that there should be a considerable improvement of the basic 
reception reliability in order to permit the use of additional frequencies. 

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

Table /-Y 7 below shall service as a guide in determining the justification 
for additional frequencies. 

* 

TABLE (_-Y_7 

[ Basic reception] l Basic reception ] Additional 
reliability* reliability with an frequency to be 

additional frequency assigned? 
(%) (%) 

< 40 > 50 Yes 
.( 50 No 

40 - 50 > 60 Yes 
~ 60 No 

50 - 60 > 70 Yes 
~ 70 No 

60 - 70 > 80 Yes 
~ 80 No 

70 - 80 > 90 Yes 
~ 90 No 

Calculated for one frequency in the first test and for additional frequencies 
in subsequent tests for any adopted value of reliability in the range of 
50 to 90%. 

L.L. BRADLEY 
Chairman of Drafting Group 4B-l 

Annex l 
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[ Basic reception reliabilities of multiple frequency use 

Basic reception 
reliability 

Basic reception reliability 
for an additional frequency 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 
0.8 0.82 0.84 0.86 0.88 0.90 0.92 0.94 0.96 

0.7 0.73 0.76 0.79 0.82 0.85 0.88 0.91 
0.6 0.64 0.68 0.72 0.76 0.80 0.84 

0.5 0.55 0.60 0.65 0.70 0.75 

0.4 0.46 0.52 0.58 0.64 

0.3 0.37 0.44 0.51 
0. 2 0. 28 0. 36 

0.1 0.19 

Resulting basic 
reception reliability 
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1. 

REPORT OF WORKING GROUP 4C 

TO COMMITTEE 4 

COMMITTEE 4 

Document 133. section 3.2.4.2. Table 2, (page 10, English version) 

The group considered the correlation, of both the "within the hour" and 
the "day to day" variability, between wanted and interfering signals on the same 
channel. It was concluded that, so far as the objective signal to interference 
ratio is concerned, the appropriate relationship is 

Step 13, Du (SIR) = /Du (S) 2 +Du (F) 2 + ~ ]\ (IS) 2 + D1 (IF) 2 

Step 14, D:L (SIR) = / Dt (S) 2 + ]\ (F) 2 + t Du (IS) 2 + Du (IF) 2 

2. Protection ratio 

It was noted that the definitions for protection ratio take account of 
subjectively defined reception quality, and thus, in principle, the required 
RF protection ratio may differ from the required RF wanted-to-interfering signal 

a I 
ratio •• 

However, it was agreed that when the median RF wanted-to-interfering signal 
ratio equals the required RF protection ratio, then the RF protection ratio is achieved 
for 50% of the time. Any differences between the two concepts was thought to lie 
in the subjective effects of the variability terms. That is, the 90% fading margin 
for protection ratio might differ from that objectively determined for signal to 
interference ratio. 

3. Document 131 

The group examined Document 131 from India and agreed that, as indicated, 
5 dB represented the subjectively required 90% fading margin over periods similar 
to the measurement period. After discussion it was agreed that this ratio also 
represented the "within the hour" fading margin. However, after protracted discussion 
Working Group 4C failed to agree on an appropriate ratio or relationship to represent 
the total fading margin to include the '~'-d?-Y to day" variability over monthly or 
seasonal periods. 

L. W. BARCLAY 
Chairman of Working Group 4C 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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COMMITTEE 4 

According to the decision taken by the Plenary Meeting on 26 January 1984, 
the following paragraphs are submitted to Committee 4 for reconsideration and approval 

3.1.1.2 Necessary bandwidth 

The necessary bandwidth is 9 kHz. 

3.1.2 Channel spacing 

(Add an* at the end of the paragraph. and add the following footnote :) 

"* Note - For SSB emissions see s·ection 3.9.1.4." 

3.1.3 Nominal carrier frequencies 

Carrier frequencies shall be integral multiples of 5 kHz. 

It is also proposed to reconsider and approve the following paragraph in 
chapter 3.9.1 (SSB system specification) (see also Document 126, page 14) : . 

3.9.1.2 Necessary bandwidth 

The necessary bandwidth is 4.5 kHz. 

J. RUTKOWSKI 
Chairman of Committee 4 

For reasons of economy. this document is printed in a limited number. Particrpants are therefore krndly asked to bring their copies to the meeting 
since no additional copres can be made available. 

I 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING Document 143-E 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

30 January 1984 
Original : English 

COMMITTEE 4 

New Zealand 

PROPOSALS FOR THE WORK OF THE CONFERENCE 

1.0 Introduction. 

The following paper has been prepared to address 

a number of outstanding items which are before 

Committee 4 for consideration. 

The document does not seek to provide definitive 

answers to questions, but to provide a technique 

to rationalise the approach to both noise and 

interference, together with transmitter power as 

it affects HF broadcasting system design. 

Due regard has been taken of input from Administrations 

and decisions taken at this Conference. 

2. Transmitter power and Reference Field Strength (Eref). 

2.1 Transmitter power selected on basic broadcast 

reliability will only proviqe the quoted reliability 

in the absence of interference. 

2.2 The absence of interference cannot be assumed, nor 

can the actual level of interference be estimated 

until a frequency has been established within the 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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selection process. Some allowance must be made for 

the agreed level of eo-channel interference in 

system design. 

2.3 The technical parameters Audio Frequency Signal to 

Noise Ratio (AF SNR) and eo-Channel Protection Ratio 

(CCPR) are both based on subjective measurements, and 

are the minimum values to achieve some value of 

Quality Assessment Grade (QAG), with each effect 

considered in isolation. 

2o4 The resulting values of AF SNR and CCPR represent 

values causing equal annoyance of the audience. The 

chosen value of interference thus compares with the 

chosen value of noise in annoyanceo 

2o5 Combining the annoyance due to the chosen minimum 

value of CCPR is equivalent to adding noise corresponding 

to the minimum AF SNR, reducing the AF SNR by 3 dBo 

2.6 If the target QAG is to be obtained at the required 

2.7 

reliability then the transmitted power must be based 

on basic broadcast reliability, plus 3 dB. 

Equivalently, for power required calculations E f re 

should be used, not E . , where 
rn1n 

E . + 3 dBo 
rn1n 
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3o The relationship between SNR, CCPR and QAG. 

3.1 Subjective testing done within the CCIR has provided 

an agreed curve relating CCPR and QAG. 

3.2 27 dB is recommended by the CCIR and has been adopted 

by this Conference as the desired value of CCPR. 

3.3 An AF SNR of 30 dB (= 40 dB RF SNR) has been recommended 

by the CCIR, and can be expected to give about the 

same QAG as 27 dB CCPR. 

Subjective testing done in India has reported_that 

the minimum acceptable AF SNR is 21 dB {= 31 dB RF SNR). 

This may be compared with the CCPR of 17 dB suggested 

as the minimum acceptable CCPRo 

3.4 Due to signal processing by the receiver and the 

human ear, it can be concluded that a given RF noise 

power (N) causes the same level of annoyance as 

interference which is 13 dB greater. 

Using this relationship, noise can be included in 

interference calculations by ascribing to the noise 

an equivalent level of interference, the noise 

equivalent interference power (NEIP); where 

.NEIP = N + 13 dB. 
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3.5 The QAG corresponding to a level of NEIP may be found 

from the QAG versus CCPR curve. 

Table 1 allows the necessary signal to noise ratios and 

CCPR to be determined for any desired value of QAG, 

under stable conditions. 

Under unstable conditions the median values are used 

to provide the median QAG. 

3.6 If noise and interference are both present, then the 

interference power and the noise equivalent interference 

power are added (in watts), and the resultant QAG may 

be foundo 

NZL/143/1 4. Proposal. 

When, compatability analysis is done, the median QAG 

resulting from both noise and interference should be 

calculated, to allow Administrations to decide whether 

further compromise of quality or requirements is 

necessary. 

5. References. 

1. Doe 115(Rev.l). 

2o Doe IWP 10/5-41-E, 7 January 1983. 
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TABLE 1 

Relationship between SNR, CCPR and QAG, 
under stable conditions 

QAG RF SNR AF SNR CCPR Impairment 
dB dB dB 

4.6 52 42 38.9 

4.4 49 39 35.8 

4.2 46 36 32.7 

4 43 33 29.8 Perceptible, not 
annoying 

3.8 40 30 27 

3.6 38 28 24.4 

3.4 35 25 22.2 

3.3 34 24 21 

3o2 33 23 19.7 

3.05 31 21 18.0 

3 30 20 17 Slightly annoying 

2.8 29 19 15.7 

2.7 28 18 15 

2.6 27 17 14.1 

2o4 25 15 12.4 

2o2 24 14 10.7 

2 22 12 9 Annoying 

Notes .. 

1. The CCPR dB figures without decimals are original 

datum points from CCPR/QAG curve. 

2. Values between datum points were calculated by linear 

interpolation. Values above QAG 3.8 were calculated from 

the optimum parabola through the datum points. (See Annex 1) 

Annex : 1 
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ANNEX 1 

IMPLEMENTATION NOTE 

The optimum parabola through the five datum points of the 

CCPR/QAG curve is :-

CCPR = 1.9096 QAG2 - 1.112 QAG + 3.668 

The maximum deviation from the datum points is Oo518 dB, 

with an RMS deviation of 0.313 dB. 

The inverse function is :-

QAG = .0 •. 40.23 +.,/ .CCPR - 3.506 

1.382 

The maximum deviation from the datum points is 0.051 grade, 

with an RMS deviation of 0.032 grade. 

Since these functions smooth out small errors intrinsic to 

empirical data they are recommended for use instead of 

tabular representation. 
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TABLE 2 

Smoothed Table l, 
from optimum parabola 

Relationship between SNR, CCPR and QAG (under stable 
conditions.) 

QAG RF SNR AF SNR CCPR Impairment 
dB dB dB 

4.6 51.9 41.9 38.9 

4.4 48.7 38.7 35.7 

4.2 45.7 35.7 32.7 

4 42.8 32.8 29.8 Perceptible, not 
annoying 

3.8 40.0 30.0 27.0 

3.6 37.4 27.4 24.4 

3.4 34.9 24.9 21.9 

3.3 33.8 23.8 20.8 

3.2 32.7 22.7 19.7 

3.05 31.0 21.0 18.0 

3 30.5 20.5 17.5 Slightly annoying 

2.8 28.5 18.5 15.5 

2.7 27.6 17.6 14.6 

2.6 26.7 16.7 13.7 

2.4 25.0 15.0 12.0 

2.2 23.5 13.5 10.5 

2 22.1 12.1 9.1 Annoying 
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(CREDENTIALS ) 

Document 144-E 
30 January 1984 
Original : French 

COMMITTEE 2 

The Working Group of Committee 2 held a third meeting on 
30 January 1984 to examine the Credentials of the following delegations 

ANGOLA (People's Republic of) 

AUSTRIA 

CYPRUS (Republic of) 

COLOMBIA (Republic of) 

UNITED STATES OF AMERICA 

IRAQ (Republic ofl, 

NEW ZEALAND 

YEMEN ARAB REPUBLIC 

The Credentials of these delegations were all found to be in order. 

N. TCHIMINA 
Chairman of the Working Group C2-A 

For ,...,.. of .economy, this document is printed in • limi* number. Participllnts .. theNfont kindly nked to bring their CG~?i~s to ttie meeting 
since no 8dditional eopies can be IMdlt aweilebte. 
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Document 1.4.5-E 
30 January 1984 
Original : English 

COMMITTEE 4 

THE REQUIRED FADING ALLOWANCE FOR RF PROTECTION RATIO 

Introduction 

The definitions as adopted for RF wanted signal-to-interfering signal ratio 
and for RF protection ratio are identical except that the first relates to the ratio 
of RF voltages (although it includes receiver characteristics) while the second is 

-for an a.f. signal-to-interference ratio to achieve a subjectively defined reception 
quality. 

Signal variability 

Analysis of the variability of signals indicates that a complex range of 
mechanisms occur and signal variations can be characterized by the time scales involved. 
For convenience, taking account of the manner in which field strength predictions are 
prepared, values for signal fading have been adopted for "within the hour" and 
"day-to-day11 periods. 

Subjective effects are only important over time periods which affect intelli
gibility or listener satisfaction, i.e. periods of from one sentence to say five to ten 
minutes. Within such time scales, bursts of interference, etc., may be acceptable to 
the listener provided that they are relatively infrequent. Similarly, the short time 
constants used in broadcast receiver a.g.c. systems can only affect the performance in 
similar time scales. Subjective effects in the assessment of day~to-day signal and 
interference variability is confined only to an overall impression by the listener as 
to the proportion of days during which the required protection ratio was obtained over 
the broadcast period. 

This assessment has been based upon experience and extensive reception reports 
obtained over many years. 

Thus the overall variability must be expressed based on the long-term, 
day-to-day, decile deviations given in Document 115, paragraph 3.2.3.2. So far as 
short-term, within the hour, fading is concerned it may just be conceivable that the 
subjective effects may reduce the necessary decile deviation to 5 dB, to include both 
signal and interference variations. 

Proposal 

Using the terminology given in Document 133, Table 2, the following expressions 
are proposed for the decile deviations for the RF protection ratio : 

Du·=~u(S)2 + DL(IS)2 +52 

D1 = yfD1(s) 2 + DU(IS) 2 +52 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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Source Documents 130, 133 

SIXTH SERIES OF TEXTS 

FROM COMMITTEE 4 TO THE EDITORIAL 

COMMITTEE 

Document 146-E 
30 January 1984 
Original : English 

COMMITTEE 6 

The texts reproduced in Annexes 1 to 3 to this document were adopted ln 
Committee 4 and are hereby submitted to the Editorial Committee. 

Annexes 3 

J. RUTKOWSKI 
Chairman of Committee 4 

For reasons of economy, this document IS printed in a lim1ted number. Participants are therefore kindly asked to bring the1r copies to the meeting 
since no additional copies can be made available. 
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ANNEX 1 

Optimum frequency band selection 

The optimum frequency band for a high frequency broadcasting service is 
that which has the highest median value of radio-frequency signal-to-noise ratio at 
the test points in the intended service area. 

The optimum combination of bands, if needed by the planning method, ls that 
combination which has the highest value of basic broadcast reliability in the intended 
service area. 
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ANNEX 2 

Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
the atmospheric noise data, man-made noise data, or the intrinsic receiver noise level, 
and by adding to it the value of the required RF signal-to-noise ratio. 

3.4.1.1 Atmospheric noise data 

For atmospheric noise data see 3.2.2.1. 

3.4.1.2 Man-made noise data 

For man-made noise data see 3.2.2.2. 

Intrinsic receiver noise __ Jevel 

The intrinsic receiver noise level Ei0 shall be calculated by 

0 
E. (dB (lJV/m)) = E (dB (lJV/m)) + 20 log m - SNR (dB) 

1 c 

where Ec = noise limited sensitivity of the receiver = {_- _7 
m = modulation depth = 0.3 

SNR = audio frequency signal-to-noise ratio (dB) = ;- 7 

Comparison of the intrinsic noise level, the atmospheric and the man-made 
~ 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

Audio-frequency signal/noise ratio 

(Pending on decision of Committee 4.) 

3.4.1.6 Radio-frequency signal/noise ratio 

The required radio frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio (output) signal-to-noise ratio for the reference 
receiver (IF bandwidth 4kHz) with 30% modulation of the received signal under stable 
propagation conditions. The basis for the establishment of this ratio is such that it 
is not appropriate to consider variability in time. 

Reference usable field strength 

The reference usable field strength shall be {_- 7. 
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ANNEX 3 

Transmitter power and equivalent isotropically radiated power appropriate 
for satisfactory service 

The propagation prediction method described in section 3.2.1 shall be 
used to determine the appropriate transmitter power to achieve satisfactory service. 
The appropriate transmitter power varies with propagation conditions which in turn 
are functions of the time of day, the season and the solar cycle period as well as the 
geographical location. 

(This text has already been adopted by the Plenary Meeting, see 
Document 115(Rev.l), page B.l/l5(Rev.l).) 

(~he following additional text is to be added :) 

/-During the first stage of 7 treatment of the requirement, the equivalent 
isotropi~ally radiated Eower apErop~iate for providing the reference usable field 
strength (Eref = Emin I + 3 dB /) shall be calculated considering the basic circuit 
reliability, L-if nece~sary_/.-

The reference value of reliability in this case shall be ~X _7% to 
start with. 

After having had the initial frequency assignments to all requirements 
compatibility analysis will be done. 

L-* Pending a _decision of Committee 5._7 

* 
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COMMITTEE 4 

Monday, 30 January 1984, at 0900 and 1415 hrs 

Chairman Mr. J. RUTKOWSKI (People's Republic of Poland) 

Subject discussed : Document 

1. Report by the Chairman of Drafting Group 4B-l 

2. Report by the Chairman of Drafting Group 4B-7 

3. Report by the Chairman of ad hoc Group 4C 

4. Eleventh report by the Chairman of Working Group 4B 

5. Consideration of the second, fourth and ninth reports 
of Working Group 4B (continued) 

6. Report of Drafting Group 4B-l 

99, 
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Report by the Chairman of Drafting Group 4B-l (Document 130) 

1.1 The Chairman of Drafting Group 4B-l introduced Document 130 and explained 
that values had yet to be determined for the intrinsic receiver noise level and the 
ref.erence usable field strength. In addition, the reference to "AF bandwidth" in the 
third line of paragraph 3.4.1.6 should be amended to read "IF bandwidth". 

1.2 The Chairman suggested that Document 130 should be adopted as it stood, with 
the values determined after consideration of Documents 99, 104 and 124 to be inserted 
between square brackets in the places indicated. 

It was so decided. 

2. Report by the Chairman of Drafting Group 4B~7 (Document 132) 

2.1 The Chairman of Drafting Group 4B-7 introduced Document 132, drawing attention 
to the points in which it differed from Document DT/35 prepared earlier by the Drafting 
Group. The CIRAF zones were divided into two sets of halves, namely N, S and E, W 
respectively, instead of four parts as originally intended. The third paragraph of the 
section entitled "Reception zones" had been placed between square brackets. Lastly, 
in the paragraph on test points, the X . and X values had yet to be established. 

m1n max 

2.2 Reception zones 

2.2.1 The delegate of Brazil, referring to the first paragraph, objected to the 
division of CIRAF zones into two sets. Division into four quadrants, as proposed 
earlier, would avoid many difficulties. 

2.2.2 He was supported by the delegates of the USSR and the United Kingdom. 

2.2.3 At the request of the representative of the IFRB, the Chairman read out the 
text which the IFRB had proposed for the paragraph in question : 

"CIRAF zones shall be divided into four quadrants, NW, NE, SE and SW, where 
it is necessary to define more precisely the service area of a transmission. Any 
combination of the four quadrants may be used when the service area is greater than 
one quadrant but less than a whole CIRAF zone." 

The text was approved. 

2.2.4 In addition, the delegate of the United Kingdom and the representative of the 
~ suggested that the text of Document DT/35, particularly the first sentence of the 
second paragraph, should be retained. 

It was so decided. 

2.2.5 With regard to th~ second paragraph, the representative of the IFRB observed 
that Appendix 1 to the Radio Regulations mentioned three major maritime areas which 
were not defined; the question arose whether those areas would have the same status 
as the CIRAF zones. 

2.2.6 The Chairman said that the present subdivision in the Radio Regulations could 
be regarded as provisional, and asked whether the Conference was competent to add new 
CIRAF zones to the existing list. The representative of the IFRB having replied in 
the affirmative, -suggested tliat--a-sinall ad hoc Group (4FJ should be set up to work 
out a subdivision of the areas which had not yet been defined, for submission to the 
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next meeting of Committee 4. The IFRB would participate in the Group together with the 
delegates of Sweden and Norway. The second paragraph would be placed between square 
brackets pending submission of the new text. 

It was so decided. 

2.2.7 With regard to the third paragraph, the delegate of India, supported by the 
delegates of the USSR, Brazil, ~' the United Kingdom and China, considered that it 
would be preferable not to mention any country or part of a country when specifying a 
very small reception area, since that might cause problems; rather, reference should be 
made to test points. That measure, which was exceptional, would be needed if administra
tions had difficulty in meeting the compatibility criteria when they wished to provide 
a service in areas smaller than a CIRAF-zone quadrant. 

2.2.8 The delegate of the USSR and the representative of the IFRB considered that 
the first.paragraph was sufficiently detailed as to make the third paragraph redundant. 

2.2.9 The delegate of Brazil, supported by the delegates of Chile and Venezuela, 
opposed the deletion of the third paragraph, observing that some service areas might 
overlap two or more CIRAF-zone quadrants and, in the absence of appropriate measurement 
data, the compatibility analysis would have to be based on all the subdivisions. 

2.2.10 The delegate of the USSR said he had made a quick calculation which showed 
that, with the antennas generally used for HF broadcasting and a transmitter range of 
2,000 km, the width of the service area was roughly 1,500 km, whereas that of a 
CIRAF-zone quadrant was 1,000 km. 

2.2.11 
results. 

2.2.12 
tropics. 

He was supported by the representative of the IFRB, who had obtained similar 

The delegate of Brazil said that areas of 500 km were to be found in the 

2.2.13 The delegate of India pointed out that, owing to the characteristics of 
certain HR 4/4 horizontal antennas, the reception area was sometimes limited to 400 km. 

2.2.14 The Chairman suggested that the paragraph be worded as follows 

"In specifying a reception area which is smaller than an entire zone or 
subdivision of a zone 1 that area should, as an exceptional measure, be indicated by 
means of the appropriate test points, and the maximum service range in km should also 
be mentioned. See Appendix 2 to the Radio Regulations. 11 

It was so decided. 

2.2.15 To meet the concern of the delegate of the USSR, who emphasized the exceptional 
nature of the measure, the Chairman, supported by the delegate of Brazil, suggested 
that the text of the third paragraph should be transferred to a footnote. 

It was so agreed. 

2.3 Test points 

2.3.1 The delegate of the USSR said he was surprised to see that Drafting Group 4B-7 
had not, as required by its terms of reference, retained the test points adopted by 
the IFRB. It was to be feared that the new grid would not enable compatibility between 
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areas to be evaluated correctly. 

2.3~2 The Chairman of Drafting Group 4B-7, supported by the delegate of Japan, 
replied that most of the participants in the Drafting Group had considered that it 
would be more convenient to prepare a new, uniform grid in order to obtain a sufficient 
number of test points. 

2.3.3 · The representative of the IFRB, supported by the delegate of Bulgaria, 
observed that the test points of t~e new 5rid wogid b: nearer to th: pole.than to the 
equator. The proposal to use a gr1d of 6 and 3 lat1tude and long1tude 1f necessary 
was hardly satisfactory, for it would entail the specification of a very large number 
of test points, whereas in fact the number of such points should not exceed 450 to 500. 

2.3.4 Replying to the delegate of the USSR and the representative of the IFRB, the 
delegate of the United Kingdom observed that the number of test points obtained in the 
subdivision of a zone was inadequate when the IFRB procedure was applied. The 12° 
grid was acceptable as a starting point but, having regard to the subdivision of CIRAF 
zones, it would be necessary to adopt a grid of 6° or even, in certain zones, 3° in 
order to obtain a sufficient number of test points within a subdivision. 

2.3.5 Replying to the delegates of Bulgaria and Czechoslovakia, who proposed that 
the test points adopted by the IFRB should be added to the new grid, the representative 
of the IFRB said that it would be difficult to accommodate both projections (IFRB test 
points and uniform distribution) on the same map. Comparison would be facilitated if 
two maps were used, provided they were of the same scale. 

2.3.6 The Chairman suggested that consideration of the section relating to test 
points should be deferred until the new maps had been produced. 

It was so agreed. 

3. Report by the Chairman of ad hoc Group 4C (Document 133) 

3.1 The Chairman of ad hoc Group 4C said that his report on the ad hoc Group's 
consideration of Document 133 would be available early that afternoon. 

4. Eleventh report by the Chairman of Working Group 4B (Document 136) 

4.1 Following a discussion on various drafting amendments to the first paragraph 
of the additional text to be inserted at the end of section 3.5.2, it was decided to 
adopt the following wording : 

/-During the first stage of 7 processing of the requirement, the equivalent 
isotropically radiated power required for providing- the- reference us-able field strength 
(E f = E . /-+ 3 dB 7) shall be calculated considering the basic circuit reliability, 
/ -re m1n - l _ 1r necessary_ • 

The reference value of reliability in this case shall be ~-x_7 % to start with. 

After having had the initial frequency assignments to all requirements 
a compatibility analysis will be done. 

It was also decided to transfer the phrase between square brackets at the end 
of the third paragraph to a footnote. 

The meeting was suspended at 1215 hours and resumed at 1410 hours. 
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Consideration of the second, fourth and ninth reports of Working Group 4B 
(continued) (Documents 99, 104 and 124) 

5.1 The Chairman recalled that consideration of the reports had been suspended 
in order to give delegations time to seek compromise solutions to a number of problems 
which had arisen. So far as he was aware, no solution had emerged as yet, and he 
invited suggestions as to how to proceed with the matter. 

5.2 The delegate of the United States said that at least three and possibly four 
values had been proposed for each of the parameters in question, viz., noise limited 
receiver sensitivity, AF signal-to-noise ratio and the relationship between reference 
field strength and minimum field strength. Since the three values were closely inter
linked, a "package deal" approach would, in his view, offer the best chance of arriving 
at a compromise. 

5.3 The delegate of the USSR agreed that an integrated approach was called for 
and indicated that, to his knowledge, some proposals of such a nature were in prepara~ 
tion. 

5.4 The Chairman of ad hoc Group 4C said that, as would be seen from the Group's 
report to be circulated shortly (Document 141), no agreement had been reached on the 
question of the fading allowance for the RF protection ratio. The item was thus still 
outstanding and should be added to those listed by the delegate of the United States. 

5.5 The Chairman proposed the establishment of an ad hoc Group to consider the 
items still outstanding. 

After discussion, it was decided to set up an ad hoc Group 4G under the 
chairmanship of Mr. J.J. Bliek (Netherlands) and consisting of the delegations of 
China, Brazil, USSR, India, Libya, United States of America, Qatar, United Kingdom, 
France, Japan, Netherlands, Syria, Italy, Thailand, Tanzania, Federal Republic of 
Germany, Algeria, United Arab Emirates, Yugoslavia, Iran and Canada. 

It was further decided that the ad hoc Group's terms of reference should be 
as follows : 

"To submit to Committee 4 compromise proposals concerning the following para-
meters 

noise limited receiver sensitivity; 

AF signal-to-noise ratio; 

reference usable field strength; and 

fading allowance for RF protection ratio." 

5.6 The delegate of the USSR wondered whether the fourth item in the 
Working Group's terms of reference was not too highly specialized to be considered in 
so large a group. 

5.7 The Chairman of the Conference emphasized the importance of arrlVlng at a 
composite agreement on all four parameters and appealed to delegations to show their 
spirit of cooperation and compromise by working towards that end. 
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5.8 The delegate of the USSR said that, in view of the appeal just made by the 
Chairman of the Conference, he withdrew his objection to the inclusion of the fourth 
item in the terms of reference of ad hoc Working Group 4G. 

5.9 The Chairman of Working Group 4D suggested that, in view of the latest develop-
ments, meetings of Working Group 4D should be deferred until Working Group 4G had 
completed its work. 

It was so agreed. 

6. Report from Drafting Group 4B-l (Document 140) 

6.1 The Chairman of Drafting Group 4B-l, introducing Document 140, said that 
the document represented a consolidated version of the Swedish proposal put forward in 
Document 111 and of matter derived from the CCIR Report to the Conference (Document 22). 
It would be seen that the first two column headings of Table /-Y 7, as well as the 
whole of the table in the Annex, appeared in square brackets.- -

The Committee would, furthermore, have to decide whether to remove the square 
brackets from the expression 11 FOT" in the first sub-paragraph of the first paragraph of 
section 3.8.1 or to replace it by another expression. In the second paragraph of 
section 3.8.2, a decision was required as to whether reference should be made to both 
circuit reliability and reception reliability or to only one of those parameters. 
Lastly, a figure should be inserted for the unknown value x% appearing in square brackets 
in the second and fifth lines of the same paragraph. 

6.2 The Chairman of Working Group 4A, referring to the expression 11 FOT 11 between 
square brackets in section 3~8.1, said the actual abbreviation used was not of great 
consequence. ·He suggested that the expression 11 MUF" be substituted. 

It was so decided. 

6.3 The representative of IFRB felt that the phrase "paths over which the MUF is 
changing rapidly" was not sufficiently clear to give guidance to the Board as to which 
paths were involved. 

6.4 The Chairman of Drafting Group 4B-l explained that the phrase used had been 
taken verbatim from CCIR Report 410. He pointed out that in any case section 3.8.1 
was of a general, introductory character, and more specific directives were given in 
section 3.8.2. 

6.5 The representative of the IFRB said that he was satisfied with that explana
tion. The operative section, as far as guidelines for the Board were concerned, would 
thus be 3.8.2. 

6.6 The Chairman of Working Group 4A drew attention to the words "circuit/recep-
tion" between square brackets in the second paragraph of section 3.8.2. Referring to 
Table 3 on page 12 of Document 133, he noted that the phrase "basic reception reliabil
ity" was held to be sufficient to cover cases where only one frequency was used as 
well as cases where more than one frequency was used. The word "circuit" could therefore 
be deleted. 

It was so decided. 
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6.7 The Chairman asked what figures the Drafting Group had proposed for the 
unknown value x% for basic reception reliability in the same paragraph. 

6.8 The Chairman of Drafting Group 4B-l said the Group had not debated the 
question of what percentages to include, as that question did not come within its 
terms of reference. 

6.9 The delegate of Sweden noted that in Table /-Y 7 the maximum value in the 
first column was 80%. He therefore suggested that the figure should be 80%, as 
advocated in his delegation's proposal (Document 111). 

6.10 The delegate of the United States proposed a figure of 90%. He considered 
that the ranges of values quoted in Table /-Y 7 were too coarse to serve the purpose, 
and would prefer a statement to the effect-that for a particular frequency assignment 
to qualify for augmentation by an additional frequency, it should contribute at least 
10% to overall reliability. 

6.11 The delegates of the USSR and the United Kingdom supported the United States 
suggestion, the latter explaining that Table /-Y 7 as it stood would mean that a very 
small increase in transmitted power would cause a jump from one range of percentages 
to the next, thus radically affecting the decision on whether or not to assign a 
second frequency. That was an artificial situation which might cause difficulty. 

6.12 The delegate of Sweden said he too could support the United States solution, 
but felt that the figure of 10% was perhaps too small, at least for very low reception 
reliabilities. He would prefer a figure of about 20% in the 40% reliability range, 
decreasing to 10% in the 80% reliability range. It might be preferable to replace 
Table L-Y_7 with some kind of diagram. 

6.13 The delegate of China suggested that before deciding on a figure, the IFRB 
should be requested to make trial calculations of reception reliabilities of a variety 
of circuits, using information contained in the seasonal schedules. 

6.14 The representative of the IFRB said that unfortunately it might be difficult 
to respond to that request, since the Board would not have information as to whether 
or not administrations were using a second frequency for a programme. 

6.15 The delegate of India agreed with the Swedish delegate that Table /-Y 7 
should be recast so that the percentages justifying additional frequencies would vary 
at different levels of basic reception reliability. There should be a cut-off point at 
the lower end of the range, as well as at the higher end of the range, beyond which 
the assigning of an additional frequency would not be held to be justified. 

6.16 The delegate of the Federal Republic of Germany agreed that Table /-Y 7 as 
it stood was not sufficiently clear to provide guidelines to planners. 

6.17 The Chairman summarizing the discussion, said that a number of delegates 
favoured a non-linear relation, requiring a higher percentage increase in reliability 
at lower reliability levels : i.e., at a level of 40% reliability the required increase 
should be 20%, decreasing to 10% at higher levels. It had also been suggested that 
Table L-Y_7 should be replaced by a diagram. 

6.18 The Chairman of Drafting Group 4B-l said the United States delegation would be 
willing to prepare such a diagram for consideration by the Committee. It would then 
be possible to make the appropriate changes to the wording of section 3.8.2. 
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6.19 The delegate of Sweden volunteered to help in the drafting of the proposed 
diagram. 

6.20 The Chairman said he took it that the Committee agreed in principle that 
Table /-Y 7 should be replaced by a diagram depicting non-linear dependence in which 
the required increase in reliability at the lower values of basic reception reliability 
would be greater and would decrease for the higher levels of reception reliability. He 
proposed that Table /-Y 7 should be placed in square brackets pending receipt of the 
diagram to be submitted-by the Chairman of Drafting Group 4B-l. 

It was so agreed. 

6.21 The delegate of China recalled his suggestion that the IFRB might make trial 
calculations. For one frequency operation the calculation would be quite simple, but 
in cases using two or more frequencies for radiating the same programme to the same 
target area he realized that the IFRB might have difficulties in identifying such 
transmissions. 

6.22 The Chairman pointed out that it was the IFRB's current practice to make an 
examination only from the point of view of incompatibility, and the formulas for the 
calculation of reliability contained in Documents 133 and 141 had not yet been adopted 
by the Committee. 

6.23 The representative of the IFRB confirmed that, despite the Board's desire to 
help, difficulties would be involved. It was true that assumptions could be made 
concerning the number of frequencies on the same programme, but the point raised by 
the Chairman was very pertinent because the concept of basic broadcast reliability 
was a new concept for the IFRB and it had no programmes on it. Even on the basis of 
assumptions, it could not provide an assessment of improvement in reliability, as 
suggested by the delegate of China, at least in the short-term. It would, however, 
be glad to pursue the matter further during the inter-sessional period. 

6.24 The Chairman said that while the Chinese delegate's proposal was scientifically 
so~d, it was not possible for the IFRB to carry out the necessary calculations 
immediately. In view of the short time remaining at its disposal, it was necessary for 
Committee 4 to reach agreement on the proposals regarding non-linear increase in 
required reliability. It had been proposed that the required increase should start 
from 20% for reliabilities of the order of up to 40% and should decrease to not less 
than 10% for reliabilities of about 80%. The Committee might temporarily agree on 
that as a logical estimation. It might also include a footnote indicating that the 
problem required further study and that a final decision should be taken at the second 
session of the Conference. He proposed that in the meantime the Committee adopt the 
proposal by the Chairman of Drafting Group 4B-l to return to the subject when a non
linear diagram would be available. 

6.25 The delegates of Syria and of China agreed with that proposal. 

6.26 The representative of the IFRB, in response to an offer by the Chinese delegate 
to provide a footnote regarding trial calculations, said that that might be included in 
the Resolution to be adopted by the Conference requesting the IFRB to carry out certain 
tasks during the intersessional period. 

q 
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It was agreed to defer further consideration of the matter until the 
Committee's next meeting when a revised version of Document 140 and the text of the 
proposed footnote were available. 

6.27 The Chairman recalled that two proposals had been made for the figure /-x 7% 
in Document 140, section 3.8.2, namely 80% and 90%. 

6.28 The delegates of Syria, Kenya, Brazil, Venezuela, ~' Yugoslavia, Algeria, 
Indonesia, Japan, Cameroon, Pakistan, Gabon, Tanzania, Chile, Iran, Benin, India, China 
and Ghana expressed their preference for a figlire of 80%. 

6.29 The delegates of the USSR, the United Kingdom, Mexico, Bulgaria, the Federal 
Republic of Germany, Paraguay, Italy, Poland, the United Arab Emirates and Czechoslovakia 
supported a figure of 90%. 

6.30 _The Chairman said that as there appeared to be 19 delegations in favour of 
80% and 9 in favour of 90%, a final decision would be deferred until the diagram to be 
provided by the United States delegation was available. 

It was so agreed. 

The meeting rose at 1700 hours. 

Go-Secretaries 

G. KOVACS 
G. ROSSI 

The Chairman : 

J. RUTKOWSKI 
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Oral reports by the Chairmen of Committees 4 and 5 

1.1 The Chairman of Committee 4 said that the Committee had made some progress 
during the period since the previous Plenary Meeting and a number of documents had been 
forwarded to the Editorial Committee for processing. However, not as much had been 
achieved as had been hoped; a number of items still remained to be settled. There 
were, in particular, two controversial issues, one relating to the minimum values of 
technical parameters requested by Committee 5 and the other to Committee 4's failure 
so far to reach consensus on a number of parameters. Two ad hoc groups had therefore 
been set up to deal with those problems and it was hoped that their work would be 
completed shortly. 

1.2 The Chairman of Committee 5 said that owing to the small output of documents 
from its Working Groups the Committee had met only once during the previous week. 
Nevertheless, a great deal of hard work had been put in by the Working Groups, in 
particular by ad hoc Group 5A-2, which had prepared a document that was being discussed 
by Working Group 5A in an effort to reach a workable compromise on those parts of it 
that had been the subject of controversy. He regretted the lack of progress in the 
Committee; delegates would recall, however, that its field of work, planning criteria, 
was the main issue before the Conference, whose success would depend on finding an 
acceptable compromise solution to all the problems before it as a whole. Since some 
of the difficulties being encountered by Committee 4 had arisen as a result of con
troversy on planning processes and methods, it was proposed to hold a joint meeting 
of the two Committees to clarify three definitions that concerned them both. 

1.3 The Chairman, recalling that the Conference was in its final stages, said 
that Committees 4 and 5 had both made slower progress than had been scheduled or 
expected. At the beginning of the Conference many delegates had made promises to 
make every effort to ensure its success. However during the course of discussions 
it had appeared that many delegations were continuing to stand firmly by their original 
positions and displayed little willingness to make compromises. He urged delegates to 
show the good will they had declared at the start of the Conference and to make an 
effort to find acceptable solutions. He proposed, with the support of the delegate 
of Italy, that he, together with the Chairman of Committee 5 and a very small Drafting 
Group, should endeavour to prepare a text that could serve as a basis for compromise 
and as an input to the \.Jorking Groups. 

It was so agreed. 

1.4 The delegate of Algeria, while agreeing in principle with that decision, 
wished to make the following point. There were two categories of users of HF 
broadcasting services - the big users and the small users. The position that existed 
at present suited the big users; they had therefore proposed and wished to see very 
few modifications to it. The small users, on the other hand, did not find the present 
situation satisfactory and had come to the Conference with proposals for change. The 
Conference was now in the familiar position where those who wished to make changes 
were in collision with those who wanted to keep the status guo. The small users had 
gradually been brought to make concessions and move from their initially firm positions. 
However, there was a limit to the concessions they alone could make. 
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2. Second series of texts submitted to the Plenary Meeting for 
first reading (B.2) (Document 137) 

2.1 Chapter 3 - paragraph 3.2.1 : Method to be used to determine 
the sky-wave field strength for HF broadcast planning purposes 

Sections 3.2.1.1 (Introduction) and 3.2.1.2 (Ionospheric parameters) 
were approved. 

Section 3.2.1.3 : Prediction of the median field strength 

2.1.1 The Chairman of Committee 4 said that the footnotes to subsections 3.2.1.3.1.3, 
3.2.1.3.2 and 3.2.1.3.3 (pages B.2/4, 8 and 10 respectively) referred to the fact 
that refinements to the formulas concerned might be developed during the intersessionary 
period. They had been placed in square brackets pending completion of arrangements 
for the work to be carried out between the two sessions of the Conference. Committee 4 
proposed that the square brackets should be retained until those arrangements had been 
finalized. 

2.1.2 The delegate of India said that ambiguities and difficulties should be 
avoided wherever possible in view of the heavy workloads of the present and the second 
session of the Conference and the short length of time between the two. In that respect 
it would perhaps be wise to accept the formulas given for determination or median field 
strength without further comment. He therefore proposed that the footnotes should be 
deleted. 

2.1.3 The delegate of Brazil said that although he too was concerned about in-
creasing the difficulties of the work to be done during the intersessionary period and 
by the second session of the Conference, the accuracy of the formulas for determining 
median field strength was a matter of considerable importance to many countries, 
including his own. He was therefore unable to accept deletion of the footnotes. 

Following a discussion in which the Chairman of Committee 4, the Director 
of the CCIR and the delegate of India participated, it was agreed that the footnotes 
should be retained in square brackets pending the outcome of decisions on the organiza
tion of work between the first and second sessions of the Conference. 

Section 3.2.1.3 was approved subject to that reservation and to a drafting 
amendment of the final sentence of the Spanish text of the footnotes to subsections 
3.2.1.3.1 and 3.2.1.3.2. 

2.2 Chapter 3 - paragraph 3.2.3 : Signal fading 

Section 3.2.3.3 (Calculation of fading allowances for different percentages 
of time) was approved. 

2.3. Chapter 3 - paragraph 3.9 Specifications and progressive introduction 
of an SSB system 

2.3.1 The Chairman of Committee 4 proposed and it was agreed that sections 3.9.1.2 
and 3.9.1.4 should be placed in square brackets pending redrafting necessitated by 
decisions taken while adopting technical criteria for double sideband system necessary 
bandwidth and channel spacing (sections 3.1.1.2 and 3.1.2, B.l/6(Rev.l)). 

2.3.2 The Chairman of Committee 6 indicated a number of editorial amendments 
to the French text of sections 3.9.1.7, 3.9.1.9, 3.9.1.10 and 3.9.1.13 as well as an 
editorial amendment to the texts of section 3.9.1.13 a). 
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2.3.3 The delegate of Venezuela. proposed an editorial amendment to the Spanish 
text of section 3.9.1.13 and the delegate of Paraguay to the texts of 
section 3.9.1.13 b). 

2.3.4 The delegate of the Netherlands, supported by the delegate of the Federal 
Republic of Germany, said that the eo-channel protection ratio provisions in 
section 3. 9 .1.13 should be considered--together-with -the corre-spo-nding provision-s in 
section 3.9.2.4. He therefore proposed that a cross-reference to that section be in-
serted in the text. -----~------- --- --- ·-- ----- ---- ----- -------

2.3.5 In response to an objection by the. delegate of Syria, the Chairman proposed 
and it was agreed that the suggested cross-reference should be. placed in square brackets 
until both sections came before the Plenary Meeting for consideration in the same 
document. 

Paragraph 3.9 and section 3.9.1 were approved, subject to those amendments. 

2.4 Chapter 3 - paragraph 3.10 : Theoretical capacity of the HFBC bands 
was approved, subject to the replacement of the words "La periode" by "L'intervalle 
de temps" at the beginning of the second paragraph of the French text. 

The second series of texts submitted by the Editorial Committee (series B.2) 
was approved on first reading. 

The meeting rose at 1530 hours. 

The Secretary-General The Chairman 
.. .. 

R.E. BUTLER K. BJORNSJO 
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Approval of the·summary Record of the Fourth Meeting of Committee 4 
(Document 116) 

The Summary Record of the Fourth Meeting was approved; subject to some 
drafting changes (see Corrigendum 1 to Document 116). 

2. Reconsideration of some texts of Chapter 3 of the report (Document 142) 

2.1 3.1.1.2 (Necessary bandwidth) 

2.1.1 The delegate of Yugoslavia considered that the meaning of section 3.1.1.2 
would be clearer if the wording from Document 115(Rev.l) which corresponded to that 
of section 5 .. 1.4 of the CCIR Report (Document 22) were used, namely "The necessary 
bandwidth is twice the audio-frequency bandwidth, since the latter might be lower 
than the upper limit of 4.5 kHz". 

2.2 The delegate of India supported that remark. 

2.3 The Director of the CCIR suggested that the point would be met by rewording 
the section to read "The necessary bandwidth shall not exceed 9kHz". 

It was so agreed. 

In the interests of consistency, it was also agreed to substitute the 
words "shall not exceed" for the word "is" in section 3.9.1.2. 

2.4 3.1.2 (Channel spacing) 

2.4.1 The delegate of Syria said that the texts of section 3.1.2 in 
Document 115(Rev.l) and of section 3.9.1.4 in Document 126 were ambiguous and needed 
clarification. Planning must be based on DSB transmissions exclusively. The 
interleaving of SSB transmissions midw~y between two adjacent channels should not be 
allowed during the transition period as that would increase adjacent channel and 
eo-channel interference. Following explanations by the Secretary, the Chairman, the 
Director of the CCIR and the Chairman of the Conference, he said that wording must 
be included to make it clear that channel spacing for DSB in the same geographical · 
area should be 10 kHz. 

2.4.2 The delegate of Yugoslavia added that there was no connection between 
channel spacing and interleaving since in any event the former would always be 10 kHz 
and separation between carrier frequencies would not be less than 10 kHz in the same 
geographical area. 

2.4.3 The delegate of Algeria observed that the Syrian amendment presumably 
applied to section 3.9.1.4, i.e. channel spacing during the transition period. 

2.4.4 The delegate of France said that it had emerged from discussions in the 
Working Group that if wording of the kind proposed were included in section 3.1.2, 
it might be incorrectly interpreted to mean that the channel spacing on other zones 
was not 10kHz. To cover Syria's concerns without introducing such ambiguity he 
thought it would be more appropriate to insert the sentence "In this case the 
channel spacing remains 10 kHz" in the note to section 3.9.1.4 of Document 126. 

It was so agreed. 

,, 
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Maximum number of frequencies (continued) (Document 140 + Add.l) 

3.1 The Chairman of Drafting Group 4B-l noted that, in Figure L-Y_7 in 
Addendum 1 to Document 140, curve (B) which should have started at the bottom left
hand corner to depict a straight linear 10% increase of reception reliability after 
the addition of a new frequency has been omitted. 

3.2 The Chairman assumed that the omission was due to the lack of support for 
the idea of linear dependence. 

3.3 The delegate of India said the Chairman was correct in that assumption. 
His own delegation had advocated a lower limit for initiai reception reliability at 
about 50% as that would normally determine the Emin value. There was no need for a 
curve between 40 and 50% or over 80%. It would be logical to start the curve at 75% 
which would correspond to an initial reception reliability of 50%. The table in 
the Annex to Document 140 showed a figure of 0.5 for basic reception reliability 
and with an additional transmitter of the same reliability the resulting basic 
reception reliability for an additional frequency would be 0.75. 

A curve should therefore be plotted in Figure L-Y_l starting with an 
increase of about 20% at the lower end of the scale and moving towards a 10% increase 
at the upper end. 

3.4 The delegate of Sweden observed that 0.75 would be an absolute maximum and 
allowance should be made f6.r lower values of basic reception reliability. 

3.5 The delegate of the USSR said it would be preferable to adopt a 10% increase 
in reliability as justifying the use of a second frequency rather than the values 
in Figure L-Y_7. On the other hand, the table in the Annex to Document 140 should be 
retained as a useful guide. For administrations without powerful transmitters the 
values in Figure L-Y_l would not be helpful as a 20% increase in reliability was 
hardly likely to be attained. His proposal was therefore the more practical. 

3.6 The delegate of the United States said that a straight 10% increase in 
reliability would provide a flexible and logical solution. 

3.7 The delegate of Algeria was in favour of retaining Figure L-Y_l, since he 
was unable to accept a 10% increase in reliability as justifying the use of an 
additional frequency. An increase of 20% at least should be the figure adopted. 

3.8 The Chairman suggested that further consideration of Figure L-Y_l be deferrec 
to give time for informal consultations as to whether or not it should be retained. 

It was so agreed. 

4· Oral report of Chairman of ad hoc Group 4D 

4.1 The Chairman of ad hoc Group 4D said that at its first meeting his Group had 
noted Document 106 requesting Committee 4 to establish minimum values of technical 
parameters below which service could be deemed unusable. Further items such as basic 
and overall broadcasting reliability and quality assessment grades had been identified 
for addition to the non-exhaustive list supplied by Committee 5. In carrying out its 
work the ad hoc Group had encountered two problems. First, it would have to await the 
outcome of work currently under way on certain desired parameters still outstanding. 
Secondly, it required guidance regarding the exact nature of its task. Some 

I 
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delegations considere.d that Committee 4 was being asked to recommend specific values 
for the minimum parameters, whereas others thought that a range of figures should be 
provided and that it should be left to Committee 5 to decide on the minimum cut-off 
values it wished to adopt. 

4.2 The Chairman felt that it was clear from Document 106 that Committee 4 should 
supply Committee 5 with spe~ific figures for the minimum parameters. 

4.3 The delegate of the USSR considered that Committee 4, as the Technical 
Committee, was not competent to recommend specific minimum parameters to Committee 5. 
It was the prerogative of the Planning Committee and the administrations to decide on 
the level to which quality of service could be allowed to fall. The Technical 
Committee should thus merely provide data showing the dependence of quality of service 
on the different technical parameters. 

4.4 The delegate of the United States said that it would be very difficult for 
Committee 4 to come up with specific minimum values, since it had no criteria on which 
to base its assessments. It should therefore restrict itself to indicating the effect 
of various values of the parameters on service quality. 

4.5 The delegate of Bulgaria said he shared the view expressed by the delegate 
of the USSR. 

4.6 The Chairman and the delegates of India and Yugoslavia said they considered 
that the request from Committee 5 was for specific values. That had been the 
understanding when Document 106 had been discussed and ad hoc Group 4D had been 
established to supply the required information, and no objections had been raised 
at that stage. 

4.7 The delegate of Algeria agreed that ad hoc Group 4D was to determine specific 
m2n1mum values below which quality of service became unacceptable. If Committee 4 
was considered competent to evaluate and.adopt "desired" values, which it obviously was, 
since a specific desired value for the eo-channel protection ratio had been given in 
section 3.3.1 of Document ll5(Rev.l) and had subsequently been approved by the Plenary, 
then it must clearly be competent to put forward minimum parameters below which quality 
became "undesirable" or unacceptable. Furthermore; he recalled that some sections of 
Document ll5(Rev.l) had been approved on the understanding that minimum parameters 
would be included at a later stage. 

4.8 The delegate of the USSR proposed that in order to clarify the question the 
Chairman of Committee 4 should consult the Chairman of Committee 5 and ascertain 

. precisely what was expected in response to Document 106. 

It was so agreed. 

4.9 The Chairman said with regard to the other difficulty met by ad hoc Group 4D 
that work on the desired parameters was being conducted in ad hoc Group 4G. In that 
connection he drew attention to Document 73 and its Addendum (USSR) outlining the 
relationship between· service quality and signal-to-noise ratio, and Document 143 
(New Zealand) showing the effect of signal-to-noise and eo-channel protection ratios 
on quality of service. It would be useful for ad hoc Group 4D if those relationships 
could be considered in Group 4G and if possible produced in the form of graphs 
comparable to the one already adopted for the desired protection ratio. 

4.10 The Chairman of ad hoc Group 4G said that his Group, after examining 
Documents 73 and 143 at length, had come to the conclusion that it would be extremely 
difficult to produce directly comparable graphs, since the various data were based 

I' 
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on different fundamental parameters. For instance, whereas the agreed curve for the 
eo-channel protection ratio had been derived from the CCIR Report based on a 50% 
satisfaction of listeners, the data in the new Documents were based on 80% satisfaction. 
It would thus be more practical to try to develop a compromise package agreeable to 
all delegations and taking in all the parameters. 

4.11 The delegate of China supported that view. 

4.12 The delegate of the USSR said that ad hoc Group 4G should suggest compromise 
figures rather than attempt to provide curves. 

4.13 The delegate of Algeria recalled that it had been agreed the previous day 
that the text of section 3.3 and two columns in Table l of Document 143 submitted 
by New Zealand would have to be reviewed. He too felt that ad hoc Group 4G had 
been established to reach a compromise on the desired values of the various 
parameters. 

4.14 The Chairman said he took it from the discussion that the results of ad hoc 
Group 4G would take the form of compromise figures. They would be forwarded directly 
to Committee 4 as soon as they became available. 

The meeting rose at 1200 hours. 

Go-Secretaries 

G. KOVACS 
G. ROSSI 

The Chairman : 

J. RUTKOWSKI 
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BUDGET CONTROL COMMITTEE 

Note by the Secretary-General 

POSITION OF THE CONFERENCE ACCOUNTS AT 27 JANUARY 1984 

In accordance with No. 477 of the International Telecommunication 
Convention (Nairobi, 1982), a statement of the accounts of the Conference at 
27 January 1984 is submitted to the Budget Control Committee for consideration. 

The statement shows that expenditure is within the budget limits approved 
by the Administrative Council. 

This document also comprises a statement of expenditure relating to the 
preparatory work carried out in 1983 for the Conference and a statement of the limits 
set on expenditure by the Nairobi Plenipotentiary Conference. 

R.E. BUTLER 

Secretary-General 

Annexes 3 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
smce no addtttonal cop1es can be made available. 
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Item Budget Budget Expenditure at 27 January 1984 

No. 
Headings approved adjusted 

by AC Actual Committed Estimated 

Sub-head I - IFRB ~re~aratorz1 
work and interses sional work: 

-- ·-· 

11.401 Salaries and related 
expenses 325,000 )40,500 16,8)2 .318,201 14,467 

11.403 Insurance 52,000 58,500 ),152 55,.348 -
11.404 Office space, furniture 20,000 20,000 - - 20,000 
11.405 Electronic equipment 100,000 100,000 - - 100,000 

497,000 519,000 19,984 )7) ,549 1)4,467 
Sub-head II - Staff e~en~i-

~ 
11.421 Salaries and related 

expenses 1,281,000 1, )86,000. 11,.35) 1,131,417 110,2)0 
11.422 Travel 

(recruitment) 190,000 192,000 9,992 69,442 20,566 
11.423 Insurance )4,000 .34,000 2,091 - )0,909 

1,505,000 1,612,000 2),436 1,200,859 161,705 
Sub-head III - Premises and 

egui~ment 

11.431 Premises, furniture, machines 90,000 90,000 - 26,)00 50,700 
11.432 Document production 100,000 100,000 4,27..3 15,000 25,727 
11.433 Office supplies and 

overheads 40,000 40,000 9,762 9,725 20,513 
11.434 PTT 150,000 150,000 9,572 - 70,428 
11.435 Technical installations 20,000 20,000 - - 10,000 
11.436 Sundry and unforeseen 10,000 10,000 605 - 9,395 

410,000 410,000 24,212 51,025 186,763 

Sub-head IV - Other e~enses 
11.441 Report to the 2nd session 

15,000 15,000 15,000 - -
Total, Section 11.4 2,427 ,ooo * 2.556,000 67,6)2 1,625,4.33 497,9.35 -

Excluding common expenditure for conferences and meetings (Section 17), which is estimated at 
712,000.- Swiss francs for this Conference (value 1.9.82 : limit 721,000.- Swiss francs) 

*) Value 1.9.82 (limit) : 2,454,000.- Swiss francs 

Total 

.349,500 
58,500 
20,000 

100,000 
.. 

528,000 

1,25),000 

100,000 
.3.3,000 

1,..386,000 

77,000 
45,000 

40,000 
80,000 
10,000 
10,000 

262,000 

15,000 

2,191,000 

§ 
~ 
t:1 

~ 
~ 

H {Jl 
0 (I) 

Q 
0 c+ i 

0 
0 ..... I I 
~ 0 ~l\) 
~ l:f 

:>4 ......... 

; ~ I-ll 
~ 1-' \.1'1 

~ 
0 I 
t%j t.x.l 

::X:: 

~ 
0 
I 
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ANNEX 2 

PREPARATORY WORK CARRIED OUT IN 1983 FOR THE 

WORLD ADMINISTRATIVE CONFERENCE FOR HF BROADCASTING 

Items 

11.401 
11.402 

ll. 405 
ll. 410 

Section ll - Conference 

Sub-head I - Staff expenditure 

Salaries and related expenses 
Insurance 

Total, Sub-head I 

Sub-head II - Other expenses 

Document production 
CCIR preparatory work 

Total, Sub-head II 

Total expenditure, 
Section 11.4 

Section 17 - Common services 

198 3 budget *) 1983 accounts 

- .Swiss francs -

205,700 198,77).40 
31,400 35,609.70 

237,100 234,383.10 

- 8,265.95 
270,000 86,385.70 

270,000 94,651~65 

507,100 **) 329,034.75 

237,000***) 82,421.00 

Total, value 1.9.1982 (limit 
on expenditure) 114_.,_QOO_ _ _ _ ____ . __ 403 z9Q()- G_O. 

*) 1983 budget, including additional credits 
**) i.e. 500,000.- Swiss francs, value 1.1.1983 
*~H~) i.e. 230,000.- Swiss francs, value 1.1.1983 
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ANNEX 3 

LIMIT SET BY THE NAIROBI CONFERENCE, lq82, ON EXPENDITURE FOR THE WORLD 

ADMIN~STRATIVE RADIO CONFERENCE FOR THE PLANNING OF THE HF BANDS ALLOCATED 

TO THE BROADCASTING SERVICE, 1984/86, AND COMPARISON WITH THE CREDITS 

AUTHORIZED BY THE ADMINISTRATIVE COUNCIL 

Sections 11 and 17 

11/ARC - HFBC Limit on Expenditure 
expenditure entered in Di ff~ re nee 

Add.Prot.I 
the budget 

Preparatory work 900,000 403,000 497 ,ooo 

Preparatory work, cost of the first 
session and intersessional work 41 1oo,ooo 3,175,000 925,000 

Intersessional work 500,000 

Intersessional work, cost of the 
second session, immediate post-
Conference work 4,500,000 

Totals 1o,ooo,ooo 

The amounts given in this table correspond to values at 1.9.1982. 
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COMMITTEE 4 

APPROPRIATE EQUIVALENT ISOTROPICALLY RADIATED POWER 

This document relates to section 3.5.2 (e.g. Document 136) concerning 
"Transmitter power and equivalent isotropically radiated power appropriate for 
satisfactory service 11 • The approach is closely parallel to sections 3. 2. 4.1 and 
3.2.4.2 (see Document 133), where two methods are presented for calculating basic 
circuit reliability. 

1. Introduction 

As a first step in preparing a requirement, the equivalent isotropically 
radiated power necessary to provide the minimum usable field strength must be 
calculated. This is the absolute minimum e.i.r.p. required, since it is based only 
on noise, neglecting interference. 

Two alternative but equivalent methods are presented; the first where the 
computation is undertaken in terms of the required r.f. signal-to-noise ratio, and 
the second where the computation is in terms of the minimum usable field strength. 
The choice between these two equivalent approaches depends upon the parameter chosen 
for inclusion in the planning method. 

The first method includes the estimation of the median field strength of 
the background noise by taking account of contributions of atmospheric noise, 
man-made noise and intrinsic receiver noise. For the second method a similar estimate 
is included within the value of the minimum usable field strength. 

1.1 Appropriate e.i.r.p~ using signal-to-noise ratio 

The method for calculating appropriate e.i.r.p. is indicated in Table 1. 
The median value of field strength for the wanted signal at step (1) is provided by 
the field strength prediction method for e.i.r.p. P0 . The lower decile values at 
steps (2) and (3) are determined, taking account of long-term (day-to-day) and 
short-term (within the hour) fading. From steps (4) to (8) consideration is given 
to atmospheric noise, man-made noise, and intrinsic receiver noise, and at step (9) 
the median value of field strength for the noise is taken as the greatest of the 
three components. The values of signal and noise determined at steps (1) ·and (9) 
are then combined at step (10) in order to derive the median signal-to-noise ratio, 
SNR(50). 

The lower decile of signal-to-noise ratio is then calculated in step (11) 
in order to derive the signal-to-noise ratio exceeded for 90% of the time at step (12). 
This ratio is subtracted from the required radio-frequency signal-to-noise ratio (13) 
and the difference added to the reference power P0 • The result is the required 
e.i.r.p. P(L1 ) at the reception point (14). Steps (1) through (14) are repeated for 
all points in the service area (15 etc.), and the appropriate e.i.r.p. chosen as the 
90 percentile of P(L1 ), P(L2) etc. 

For reasons of economy, thiS document 1s pnnted in a hm 1ted number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additiOnal copies can be made available. 
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1.2 Appropriate e.i.r.p. using minimum usable field strength 

The method for calculating appropriate e.i.r.p. is indicated in Table 2. 
The median value of field strength for the wanted signal at step (1) is provided 
by the field strength prediction method. The lower decile values (2) through (3) 
are also determined, taking account of long-term (day-to-day) and short-term 
(within the hour) fading. The combined lower decile of the wanted signal is then 
calculated in step (4) in order to derive the signal level exceeded for 90% of the 
time at step (5). This value is subtracted from the minimum usable field strength 
(step 6) and added to the reference power P0 • The result is the required e.i.r.p. 
at the reception point L1 in step (7). Steps (1) to (7) are repeated for all 
reception points in the service area (8) to (9) etc., and the appropriate e.i.r.p. 
chosen as the 90 percentile of P(Ll), P(L2), P(L3) etc. 



STEP PAHAMETER 

(1) Ey( 50) dB 
( uV/m) 

( 2) Dr.(S) dB 

(3) Dr_(F) dB 

(4) Fa(A) 

( 5) NA dB 
(uV/m) 

(6) Fa(l·O 

(7) NM dB 
(uV/m) 

(8) NR dB 
(lJV/m) 

(9) NT dB 
(uV/m) 

(10} SNR(50) dB 

(11 ) Dr.(SNR) dB 

(12) SNR(90) dB 

(13) a dB 

(14) P(L1) dBw 

·-· 

(15) F(L2) dBw 

(16) P(L3) dBW 
etc. 

(17 ) e.i.r.p.(x) 
JBW 
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!ABLE 1 

parameters used to compute appropriate e.i.r.p._ 

DESCRIPTION SOURCE 

Median field strength at reception Prediction method (Chapter L-3_7) 
point L1 for e.i.r.p. of P0 {dBY) 

--

Lover decile of slov fading signal (Chapter L-4 _7) , (Table L-4-1_7) 
(day-to-day) 

Lover decile of fast fading signal 8 dB (section L-4.1.2.1_7) 
(vithin the hour) 

Noise factor for atmospheric noise Atmospheric noise maps (Report 322) 

Median field strength of NA = Fa(A) - 65.5 + 20 log f + 10 log b 
atmospheric noise f in MHz, b in kHz (Report 322) 

Noise factor for man-made noise (section ;- 7> (curve L- _7, 
Report 258-4) -

Median field strength of man-made As in {7) above 
noise 

Intrinsic receiver noise field (_- J dB (uV/m) (section L- _7) 
strength 

Median field strength or total Greatest of NA, N~, NR 
radio noise (section L 4.1.4_ ) 

Median signal-to-noise ratio E'.v- NT 

Lover decile of signal-to-noise I Dr. ( s )2 + Dr. ( F) 2 
ratio 

Signal-to-noise ratio exceeded SNR(50) - Dr.(SNR) 
90% of time 

Required RF signal-to-noise ratio L-section 7.2.2_7 

e.i.r.p. at reception point ~ p + G - SUR (90) 

e.i.r.p. at receFtion point L2 Repeat steps 1 to 14 

e.i.r.p. at reception point L3 Repeat steps 1 to 14 

e.i.r.p. associated with percentile x e.i.r.p. ctosen frcm the ranked values of 
P(Ll), P(L2), ... in steps 11•, 15, 16, etc. 

I 

I 
I 



STEP PARAMETER 

(l) Ey( 50) dB 
(lJV/m) 

( 2) Dr,(S) dB 

(J) Dt(F) dB 

( 4) CL (~1 ) dB 

( 5) Ey(90) dB 

(lJV/m) 

( 6) E:r.in dB 
{lJV/m) 

( 7) P(Ll) dBW 

{8) P(L2) dBW 

( 9) P(LJ) dBW' 
etc. 

( 10) e.i.r.p. (x) 
dBW 
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'l'ABLE 2 

Parameters used to compute appropriate e.i.r.p. 

DESCRIPTION SOURCE 

Median field strength at reception Prediction method (Chapter 3) 
point-Ll for e.i.r.p. of P0 (dBV) 

Lovor decile or slov fading signal (Chapter 4), (Table 4-1) . 
(day-to-day) 

. ·-

Lover decile of fast fading signal 8 dB (section 4.1.2.1) 
(vithin the hour) 

Lover decile of wanted signal ~ DL(s)2 + DL(F)2 

Signal exceeded ~ of the time Ey - DL (Ey) 

Minimum usable field strength (section 
Chapter [ }) 

e.i.r.p. at reception point L1 Po + Emin- Ew(90) 

e.i.r.p. at reception point L2 Repeat steps 1 to 7 

e.i.r.p. at reception point t 3 Repeat steps 1 to 7 
\ 

e.i.r.p. associated vith percentile x e.i.r.p. chosen from the ranked values of 
P(LI), P(L2), ••• in steps 7, 8, 9, etc. 

·-
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RESOLUTION 

Document 153(RE~V .]_ )-E 
31 January 1984 
Original : French 

COMMITTEES 4 AND 5 

ON THE UNAUTHORIZED USE OF HF BAND FREQUENCIES 

ALLOCATED TO Sl£HVICES OTHim r~IIAN BROADCASTING 

The World Administrative Radio Conference for the Planning of the HF Bands Allocated to 
the Broadcasting Service (first session, Geneva, 1984), 

considering 

a) that Resolution 508 of the-. World Administrative Radio Conference, 1979 
(\v/\RC-79), invited the Administrative Council to take the necessary steps to convene a 
world administrative radio conference, to be held in two sessions, with a view to ~ 
pla~ning the HF bands allocated to the broadcasting service; 

b) that Resolution 8 of that Conference envisaged the allocation of new frequency • 
bands to the broadcasting service, subject to compliance with the procedures for the 
transfer of existing assignments outside those bands; 

noting 

a) that in planning the HF bands allocated to the broadcasting service, account 
should be taken of a considerable increase in the portions of the spectrum allocated 
to tbat servlee; 

b) that in Resolution 309 WARC-79 urged administrations to ensure that statj_ons 
of ~:(~rvices other than the maritime mobile service abstained from using H.F' frequencies in 
distress and safety channels and their guardbands and in the bands allocated 
exclusively to the maritime mobile service; 

, c) that in Resolution 407 WARC-79 also urged administrations to ensure that 
stations of services other than the aeronautical mobile (R) service refrained, except 
under specified conditions, from using frequencies in the bands allocated to this 
service, which is a safety service; 

1. 
WARC-79; 

urges administrations 

to comply with the provisions laid down in Resolutions 309 and 407 of 

2. to ensure that station$ of services defined in the Radio Regulations 
refrain from using frequency bands which have not been allocated to them except under 
conditions specified in the Radio Regulations and to see to it that such emissions 
cease as soon as harmful interference is produced; 

For renon·s of economy. thiil do~~ment is printed 1n e limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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J. to participate in the monitoring programmes which the IFRB will organize 
pursuant to Resolutions 309 and 407 of WARC-79 and the present Resolution; 

instructs the IFRB 

1. to take the necessary steps with a view to the removal by admin:i ~;trations 
of emissions from stations operating in HF bands which have not been allocated to 
them, as soon as harmful interference is produced; 

2. to collect all available information on out-of-band emissions with a view 
to its publication by the Secretary-General; 

J. to inform the Administrative Council annually of the results achieved 
in the application of this Resolution; 

requests the Administrative Council 

to study the matter in the light of the reports prepared by the IFRB and, 
if necessary, to place it on the agenda of an appropriate world administrative 
conference. 



INTERNATIONAL TELECOMMUNICATION UNION 
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Canada, France 

Corrigendum 1 to 
Document 153-E 
1 February 1984 
Original : French 

On page 2, delete the phrase "except in the case referred to in operative 
paragraph 2 of this Resolution". 
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RESOLUTION 

ON THE UNAUTHORIZED USE OF HF BAND FREQUENCIES 

ALLOCATED TO SERVICES OTHER THAN BROADCASTING 

Document 153-E 
31 January 1984 
Original : French 

COMMITTEES 4 AND 5 

The World Administrative Radio Conference for the Planning of the HF Bands Allocated to 
the Broadcasting Service (HFBC, Geneva, 1984), 

considering 

a) that Resolution 508 of the World Administrative Radio Conference, 1979 
(WARC-79), invited the Administrative Council to take the necessary steps to convene a 
world administrative radio conference, to be held in two sessions, with a view to 
planning the HF bands allocated to the broadcasting service; 

b) that Resolution 8 of that Conference envisaged the allocation of new frequency 
bands to the broadcasting service, subject to compliance with the procedures for the 
transfer of existing assignments outside those bands; 

noting 

a) that in planning the HF bands allocated to the broadcasting service, account 
should be taken of a considerable increase in the portions of the spectrum allocated 
to that service; 

b) that in Resolution 309 WARC-79 urged administrations to ensure that stations 
of services other than the maritime mobile service abstained from using HF frequencies in 
distress and safety channels and their guardbands and in the bands allocated 
exclusively to the maritime mobile service; 

c) that in Resolution 407 WARC-79 also urged administrations to ensure that 
stations of services other than the aeronautical mobile (R) service refrained, except 
under specified conditions, from using frequencies in the bands allocated to this 
service, which is a safety service; 

urges'administrations 

1. to comply with the provisions laid down in Resolutions 309 and 407 of WARC-79; 

2. to ensure that stations of services defined by the Radio Regulations refrain 
from using the frequency bands which will remain for the time being allocated to other 
services under these Regulations; 

3. to participate in the monitoring programmes which the IFRB will organize 
pursuant to Resolution 309 of WARC-79 and the present Resolution; 

For re11ons of economy. this document is printed in a limit•d nwmbor. Pl'niti~nts 11re therefore kindly askod to bring their copies to the meeting 
since no additiontl c .. s c•n bo made available. 
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to take the necessary steps to remove from the HF bands emissions by stations 
operating outside bands allocated to the se~vices to which they belong, except in the 
case referred to in operative paragraph 2 of this Resolution; 

instructs the Secretary-General 

to collect all the available information on out-of-band emissions and to 
inform the Administrative Council annually of the results achieved in the application 
of this Resolution. 
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3.2.1.4 Optimum freauency band selection 

The optimum frequency band for a high frequency broadcasting service is 
that which has the highest median value of radio-frequency signal-to-noise ratio at 
the test points in the intended service area. 

The optimum combination of bands, if needed by the planning method, is that 
which gives the highest value of basic broadcast reliability in the intended service 
area. 
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3-4 Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
the atmospheric noise data, man-made noise data, or the intrinsic receiver noise level, 
and by adding to it the value of the required radio-frequency signal-to-noise ratio. 

3.4.1.1 Atmospheric radio noise data 

See 3.2.2.1. 

3.4.1.2 Man-made radio noise data 

See 3.2.2.2. 

Intrinsic receiver noise_Jevel 

The intrinsic receiver noise level Ei0 shall be calculated by 

E.
0 

(dB (lJV/m)) 
l 

E (dB (~V/m)) + 20 log m- SNR (dB) 
c 

where Ec =noise limited sensitivity of the receiver= 40 dB(~V/m) 

m = modulation depth = 0.3 

SNR = audio-frequency signal-to-noise ratio = 26 dB .. 

For these conditions : E. 0 = 3. 5 dB ( lJV /m). 
l 

Comparison of the intrinsic receiver noise level, the atmospheric 
and man-made radio noise 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

3.4.1.5 Audio-freguency signal/noise ratio 

For planning purposes, the value of the audio-frequency signal/noise ratio 
shall be 24 dB. 

3.4.1.6 Radio-freguency signal/noise ratio 

The required radio-frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio-frequency (output) signal-to-noise ratio for the 
reference receiver (IF bandwidth 4kHz) with 30% modulation of the received signal 
under stable propagation conditions. The basis for the establishment of this ratio is 
such that it is not appropriate to consider variability in time. 

In these conditions, for planning purposes, the value of the radio 
frequency signal/noise ratio shall be 34 dB. 

3.4.2 Reference usable field strength 

The reference usable field strength shall be Eref = Emin + 3 dB. 

I 
' 
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3.9.2 Progressive introduction of SSB transmissions (Technical aspects) 

3.9.2.1 Transmitters 

It should be recognized that : 

a) converting an existing DSB transmitter to an SSB transmitter which delivers 
equivalent sideband power with 6 dB carrier reduction is technically not 
possible; 

b) 

c) 

d) 

3.9.2.2 

it is economically unattractive to convert existing conventional DSB 
transmitters for operation to SSB mode Yith 6 dB carrier reduction even if 
3 dB less sideband power is accepted; 

it is possible and feasible to convert unconventional DSB transmitters 
of recent design (using amplitude modulation systems such as pulse duration 
or pulse switch modulation) to SSB mode with 6 dB carrier reduction and the 
same sideband power as in DSB mode without significant loss of efficiency; 

from the technical point of view conventional DSB transmitters can, in some 
cases, also be converted to SSB mode with 12 dB carrier reduction and can 
provide the necessary equivalent sideband power. Whether the conversion is 
economically attractive will depend on the type and age of the transmitter 
concerned; 

the technical andLor economical lifetime of. a transmitter can be estimated 
at twenty years._7 

Receivers 

It should be recognized that : 

a) current technological progress will make it possible within the next ten years 
to mass-produce DSB/SSB receivers at a reasonable price; 

b) during the transition period it would be useful to have SSB receivers 
offering selection of either the upper or the lower sideband of a DSB 
transmission, in order to reject adjacent channel interference; 

L-e) the technical ru1d economical lifetime of a receiver is considered to be in 
the order of ten years;_7 

d) envelope detection should be abandoned as soon as possible and synchronous 
demodulation be introduced. 

L3.9.2.3 Transition period from technical point of view 

Taking into account the lifetime of transmitters and receivers the duration 
of the transition period could be set at L-15 to 20_/ years._7 
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Evaluation of compatibility asnects of the proposed SSB system 
during the transition period 

During the transition period, SSB transmissions will be mainly 
received by conventional DSB receivers using envelope detection. To obtain with a 
conventional DSB receiver using envelope detection the same loudness level with both 
SSB and DSB, the sideband power of the SSB emission has to be 3 dB higher 
(equivalent sideband power) than the total sideband power of the DSB emission. 
Alternatively, if the sideband power of the SSB emission cannot be increased, one has 
to accept some reduction of the coverage area. Such an SSB emission, however, could 
replace any of the DSB emissions in the flan without the interference situation 
deteriorating. 

SSB emissions with equivalent sideband power replacing a DSB emission 
according to the :plan will cause a slight increase in adjacent channel interference 
(e.g. at ± 10 kHz channel spacing the relative RF-prote<?_t.~~~-~~-~:i:~- W'2_U~~ -~-~- _ch_a~ge~ _ 
by 3 dB from -36 dB to -33 dB) if reception is in the adjacent channels with a 
conventional DSB receiver having the selectivity of the DSB reference receiver 
(see paragraph 3.9.1.13). 

In paragraph 3.9.1.13, a 3 dB allowance for eo-channel interference between a 
DSB emission and an SSB emission with equivalent sideband power has been specified. 
Recent investigation shows, however, that taking into account the effect of coherent 
demodulation of the two sidebands of a DSB emission in an envelope detector, this 
allowance may be 0 dB. Further study will be needed on this question during the 
inter-sessional period. 

I 
t 
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3.2.1.4 Optimum freouency band selection 

The optimum frequency band for a high frequency broadcasting service is 
that which has the highest median value of radio-frequency signal-to-noise ratio at 
the test points in the intended service area. 

The optimum combination of bands, if needed by the planning method, lS that 
combination which has the highest value of basic broadcast reliability in the intended 
service area.. 
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ANNEX 2 

3.4 Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
,. the atmospheric noise data, man-made noise data, or the intrinsic receiver noise level, 

and by adding to it the value of the required radio-frequency signal-to-noise ratio. 

3.4.1.1 Atmospheric radio noise data 

See 3.2.2.1. 

3.4.1.2 ~1an-made radio noise data 

See 3.2.2.2. 

3.4.1.3 Intrinsic receiver noise~Jevel 

The intrinsic receiver noise level Ei0 shall be calculated by 

0 
E . (dB ( lJ V I m ) ) = E (dB ( lJ V I m ) ) + 2 0 1 o g m - S NR ( dB ) 

1 c 

where E = noise limited sensitivity of the receiver = L _7 c 
m = modulation depth = 0.3 

SNR = audio-frequency signal-to-noise ratio (dB) = L- _7 

Comparison of the intrinsic receiver noise level, the atmospheric 
and man-made radio noise 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

Audio-frequency signal/noise ratio 

L-Pending on decision of Committee 4._/ 

3.4.1.6 Radio-frequency signal/noise ratio 

The required radio-frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio-frequency (output) signal-to-noise ratio for the 
reference receiver (IF bandwidth 4 kHz) with 30% modulation of the received signal 
under stable propagation conditions. The basis for the establishment of this ratio is 
such that it is not appropriate to consider variability in time. 

Reference usable field strength 

The reference usable field strength shall beL _/. 
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3.9.2 

3.9.2.1 

a) 

b) 

c) 

d) 

3.9.2.2 

a) 

b) 

d) 

B.J/3 

Progressive introduction of SSB transmissions (Technical aspects) 

Transmitters 

It should be recognized that : 

converting an existing DSB transmitter to an SSB transmitter which delivers 
equivalent sideband power with 6 dB carrier reduction is technically not 
possible; 

it is economically unattractive to convert existing conventional DSB 
transmitters for operation to SSB mode with 6 dB carrier reduction even if 
3 dB less sideband power is accepted; 

it is possible and feasible to convert unconventional DSB transmitters 
of recent design (using amplitude modulation systems such as pulse duration 
or pulse switch modulation) to SSB mode with 6 dB carrier reduction and the 
same sideband power as in DSB ·mode without significant loss of efficiency; 

from the technical point of view conventional DSB transmitters can, in some 
cases, also be converted to SSB mode with 12 dB carrier reduction and can 
provide the necessary equivalent sideband power. Whether the conversion is 
economically attractive will depend on the type and age of the transmitter 
concerned; 

the technical and/or economical lifetime of a transmitter can be estimated] 
at twenty years. 

Receivers 

It should be recognized that : 

current technological progress will make it possible within the next ten years 
to mass-produce DSB/SSB receivers at a reasonable price; 

during the transition period it would be useful to have SSB receivers 
offering selection of either the upper or the lower sideband of a DSB 
transmission, in order to reject adjacent channel interference; 

the technical and economical lifetime of a receiver is considered to be in) 
the order of ten years; 

envelope detection should be abandoned as soon as possible and synchronous 
demodulation be introduced. 

Transition period from technical point of view 

Taking into account the lifetime of transmitters and receivers the duration 
of the transition period could be set at L-15 to 20_/ years.] 
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Evaluation of compatibility asnects of the propoced SSB system 
during the transition period 

During the transition period, SSB transmissions will be mainly 
received by conventional DSB receivers using envelope detection. To obtain with a 
conventional DSB receiver using envelope detection the same loudness level with both 
SSB and DSB, the sideband power of the SSB emission has to be 3 dB higher 
(equivalent sideband power) than the total sideband power of the DSB emission. 
Alternatively, if the sideband power of the SSB emission cannot be increased, one has 

). to accept some reduction of the coverage area. Such an SSB emission, however, could 
replace any of the DSB emissions in the plan without the interference situation 
deteriorating. 

SSB emissions with equivalent sideband power replacing a DSB emission 
according to the ·Plan will cause a slight increase in adjacent channel interference 
(e.g. at ± 10 kHz channel spacing the relative RF-protection ratio would be changed 
by 3 dB from -36 dB to -33 dB) if reception is in the adjacent channels with a 
conventional DSB receiver having the selectivity of the DSB reference receiver 
(see paragraph 3.9.1.13). 

In paragraph 3.9.1.13, a 3 dB allowance for eo-channel interference between a 
DSB emission and an SSB emission with equivalent sideband power has been specified. 
Recent investigation shows, however, that taking into account the effect of coherent 
demodulation of the two sidebands of a DSB emission in an envelope detector, this 
allowance may be 0 dB. Further study will be needed on this question during the 
inter-sessional period. 

I 
. I 
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Note by Committee 4 to the Editorial Committee 
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Original : English 

COMMITTEE 6 

1) According to the decision taken by the Plenary Meeting on 26 January 1984, 
Committee 4 reconsidered paragraphs 3.1.1.2, 3.1.2 and 3.1.3 contained in 
Document 115(Rev.l) (page B.l/6(Rev.l)) under Chap~er 3.1 (DSB system specifications). 

The following revised texts are to replace existing texts and are sent to 
the Editorial Committee for submission to the Plenary Meeting for approval. 

"3.1.1.2 Necessary bandwidth 

The necessary bandwidth shall not exceed 9 kHz." 

"3.1.2 Channel spacing 

Channel spacing for double sideband (DSB.) shall be 10 kHz. 

In the interest of spectrum conservation, it is also permissible to inter
leave double sideband transmissions midvay betveen tvo adjacent channels, i.e. with 
5 kHz separation between carrier frequencies, provided that the interleaved trans
mission is not to the same geographical area as either of the transmissions between 
which it is interleaved.* 

* For SSB emissions see section 3.9.1.4. 11 

"3.1.3 Nominal carrier frequencies 

Carrier frequencies shall be integral multiples of -5 kHz." 

2. In addition to the above, Committee 4 reconsidered paragraphs 3.9.1.2 
and 3.9.1.4 contained in Document 137 (page B.2/12) under Chapter 3.9.1 (SSB system 
specification). 

The following revised texts are sent to the Editorial Committee for submission 
to the Plenary Meeting for approval. 

"3.9.1.2 Necessary bandwidth 

The necessary bandwidth shall not exceed 4.5 kHz." 

"3.9.1.4 Channel spacing 

During the transition period, the channel spacing for SSB shall be 10 kHz. 
In the interest of spectrum conser.vation, during the transition period, it is also 
permissible to interleave SSB transmissions midway between two DSB channels, 
1.e., with 5kHz separation between carrier frequencies, provided that the interleaved 

For reasons of economy. this document is printed in a limited number. Panicipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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transmission is not to the same geographical area as either of the transmissions 
between which it is interleaved (see also section 3.1.2). * 

After the end of the transition period the channel spacing and carrier 
freq~ency separation shall be 5 kHz. 

* Note - In this case the channel spacing remains 10 kHz." 

J. RUTKOWSKI 
Chairman of Committee 4 
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Definitions relating to coverage and service areas (Documents DL/18 and DT/20) 

1.1 The Chairman said that the purpose of the joint meeting was to agree upon 
three definitions. Committee 4 had already agreed upon the definition of coverage 
area and service area as set out in Document DL/18; however, the definition of 
required service area had not yet been agreed and he called for comments on the 
versions in Documents DL/18 and DT/20, the latter put forward by Working Group 5A, 
and requested by the delegate of Algeria for consideration. 

1.2 The delegate of France said that she had no objection to the definition of 
coverage area but wondered if it were really necessary. The definition of service 
area was not suitable for the broadcasting service, and she also wondered whether 
that definition was really needed. 

1.3 The delegate of India pointed out that the definitions had already been 
discussed at previous conferences. They were not new but had been taken from the 
appropriate CCIR Recommendations. It was difficult at the present stage to foresee 
all the possibilities that could arise, and it would therefore be safer to retain the 
definitions so that they could be used if necessary. However, he was prepared to 
endorse any decision taken by the meeting. 

1.4 The Chairman of the IFRB recalled that he had already in Committee 5 raised 
the question of the service area to be used for planning. He took it that it was the 
required service area, but the relationship between that area and the service area 
and between the service area and the coverage area needed to be defined. If the 
three definitions were retained, an indication of the relationships between each 
area and how they were to be used in the planning process would be necessary. 

1.5 The delegate of the United Kingdom said that there seemed little point in 
developing a definition just in case it might be needed. It might be left to the 
second session of the Conference to agree upon the definitions, unless they were 
needed for intersessional work. 

1.6 The Chairman of the IFRB, in connection with possible uses of definitions 
in other plans, recalled that in the satellite broadcasting plan it had been necessary 
to define the coverage area as the area covered by the satellite. Within that coverage 
area a service area had been defined as one in which an administration might request 
a certain degree of protection. In that planning example there was a relationship 
between the coverage area and the service area, and it was necessary to define both 
terms. 

In the case of HF broadcasting there was a need to define what administrations 
must provide as a required service area. However, if a definition of service area 
were to be provided as well, did that mean that the service area was only a small 
portion of the required service area in which the planning process should make it 
possible to ensure the quality of service adopted by the Conference? 

Moreover, should it be taken that the required service area must necessarily 
be within the coverage area? That type of relationship was not covered by the 
definitions. As far as the Board was concerned, only the third definition was essential. 
The others were not included in any of the planning processes. 

1.7 The delegate of Switzerland proposed that in view of the standpoint of the 
IFRB the meeting should take a decision on the third definition alone. 

,, 
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1.8 Following a proposal by the delegate of Algeria, the Chairman suggested that 
the definitions of coverage area and service area not be included in the report 
of the first session to the second session, but that a note be included to the 
effect that the second session might wish to adopt such definitions. The meeting 
could then concentrate on the definition of required service area. 

It was so agreed. 

1.9 The Chairman drew attention to the definitions of required service area in 
Document DL/18 and in Document DT/20 (put forward by Working Group 5A). 

1.10 The delegate of Algeria explained that the words 11 and the technical criteria" 
in DT/20 had been placed in square brackets because the delegate of Guyana and others 
had expressed doubts that countries with modest means might be unable to comply with 
the technical criteria adopted by the Conference, which they feared might be mandatory 
for administrations. That fear would be dispelled if an appropriate decision on 
proportionately reduced protection were to be taken. 

1.11 The delegate of the Islamic Republic of Iran, in reply to the Chairman who 
had asked whether an administration had the right to ask for quality of service based 
on the technical criteria adopted, said that under the definition in DT/20 it did have 
that right. 

1.12 In reply to a query by the delegate of Spain as to the reason for the French 
reservation on the definition in DT/20, the delegate of France replied that she was 
unable to understand how a service could conform to a method. The definition might 
be more comprehensible if it read "taking the planning method into consideration" 
rather than "conforming to the planning method". 

1.13 The delegate of Spain then enquired whether it was intended that the request 
to operate a broadcasting service or the service itself should conform to the planning 
method. 

1.14 The delegate of Algeria said that it was the request that should conform to 
the planning method. However, if the principle were decided the right wording could 
easily be found. 

1.15 The delegate of the USSR said he would prefer the definition in Document DL/18. 

1.16 The delegate of the United Kingdom, supported by the delegate of Brazil, said 
that the difficulty arose from the inclusion of procedural elements in a definition. 
The main point was that the request should conform to whatever was eventually agreed 
upon by the Conference. He therefore suggested the following wording 

"The area within which an administration proposes to operate a broadcasting 
service when submitting a requirement in accordance with the provisions to 
be determined by the Conference". 

1.17 The Chairman, summing up, said that two points of view seemed to be emerging 
one in favour of a slight change in the text as it appeared in Document DT/20, in 
which case only a decision concerning the square brackets was required, and the other 
in the form of the revised definition proposed by the delegate of the United Kingdom 
and supported by Brazil. 
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1.18 The delegate of the United Kingdom explained that the purpose of that 
proposal was to relegate all the elements which had caused difficulties to a general 
statement about matters that would be associated with a requirement when it was 
submitted. It also recognized that what was wanted might subsequently undergo some 
metamorphosis. 

1.19 The delegate of the Islamic Republic of Iran thought that the United 
Kingdom proposal was too vague, and that the word "request" would be better than 
"propose". 

1.20 The delegate of Malawi said that his delegation would earlier have agreed 
fully with the United Kingdom that the problem arose out of confusing definitions 
with procedures. However, having heard the revised proposal and subsequent explana
tion by the delegate of the United Kingdom, the Malawi delegation preferred to revert 
to the United Kingdom's original contribution based on Document DT/20 and say simply 

"The area within which an administration requests to operate a broadcasting 
service". 

It would thus be assumed that once a request had been made, there would be a procedure 
laid down elsewhere. 

1.21 The delegates of Argentina, Botswana, Chile, Mexico, Portugal, Switzerland, 
the United Kingdom, the United States, the USSR and Venezuela supported that proposal. 
In addition, the delegate of Botswana, supported by the delegate of the USSR, suggested 
that the word "requests" be replaced by "proposes", and the delegate of the 
United States suggested that the word 11 operate" be replaced by the word "provide". 

1.22 The Vice-Chairman of the IFRB, replying to a query raised by the delegate of 
Algeria, said that the IFRB had no trouble with the proposed definition including the 
words either. "operate" or "provide 11 • 

1.23 The delegate of the Islamic Republic of Iran expressed concern about 
leaving so many aspects, such as fulfilment of the necessary criteria, to the IFRB. 
His delegation would accept the very general definition_if the IFRB was satisfied 
with it, but felt that the necessary details were being avoided. 

1.24 The delegate of Malawi said that his proposal had not, as implied, been 
intended to sidestep the issues. Definitions should as far as possible remain 
definitions and not be confused with procedures. Furthermore, his delegation had 
every intention of participating fully in working out the details. ~ 

1.25 The delegate of the United Kingdom said that the phrase "requests to 'operate" 
was not correct from a linguistic point of view and that "proposes to provide" would 
be more appropriate. It did not, moreover, imply any sense of compulsion as in the 
word "requires 11 proposed by the delegate of Syria. ,. 
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The Committee decided to adopt the wording "The area within which an 
administration proposes to provide a broadcasting service. 11 • 

It also decided after considerable discussion to leave it to the Editorial 
Committee to bring the other language versions into line with the English text. 

The meeting rose at 1535 hours. 

The Secretaries 

G. KOVACS 

G. ROSSI 

J. DA SILVA 

The Chairman : 

J. RUTKOWSKI 
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3.2.1.1 

- Corr.2 to R.2/l -

Propagation, radio no1ses and solar index 

The method to be used to determine the skv-wave ~ield strength for HF 
broadcast plarinTng.purposes 

Introduction 

The field strength prediction method is in two parts : for ranges up to 
7,000 km and for ranges beyond 9,000 km. In the interval 7,000 to 9,000 km an 
interpolation procedure is used.: 

11 
. Ow~ng to the.diurnal variat~ons in ionospheric ~onditions, predictions shall 

be made at d1fferent t1mes of day at 1ntervals not exceed1ng one hour. 

3.2.1.2 Ionospheric parameters 

Values of selected ionospheric parameters (foE, foF2 and M(3000)F2) are 
needed together with the derived parameters (E-layer basic MUF and F-layer basic MUF) 
in order to determine the field strength of sky-wave modes reflected from the 
ionosphere. For total path lengths between 0 and 4,000 km, the basic MUF of an E mode 
is predicted. For all path lengths the basic MUF for the F2 mode is predicted. 
Where appropriate the higher of the two values gives the basic MUF for the path. 

The vertical radiation angle is also needed in the calculation of sky-wave 
field strength. The vertical radiation angle is used to determine the appropriate 
mode of propagation and is also used in conjunction with the antenna gain to determine 
the proper field strength. 

The transmitting antennas in use will have gains which vary with the vertical 
radiation angle and some antennas, intended for shorter distance broadcasting, radiate 
very poorly at low angles. It is important to associate the antenna gain at the 
appropriate radiation angle with the propagation prediction for that particular mode. 

3·.2.1.2.1 E-layer paramE3ters 

3.2.1.2.1.1 K:-layer datp.. 

For paths up to 2,000 km foE is evaluated at the path mid-point. For 
ranges greater than 2,000 km foE is evaluated at two control points, each 1,000 km 
along the path from the transmitter and receiver respectively. At these points 
the solar zenith angle X, in degrees, is determined, then 

where 

ro£ = o.9 [ctao • l.~~JI,~)cos x·] o.zs 

x·= x for 0 ~ x ~ 80 

x· = 90 
e0~1J(ll6 -X) 
------ for 80 10.8 

x· = 89.907 for x > 116 

< X < 116 

Hit& 

R12 is the 12.month running mean sunspot number. 
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3.9 Specifi<.;ations and progressive introduction of an SSB system 

Considering the advantages of SSB transmission, such as : 

a more efficient utilization of the frequency spectrum by a reduction 
of interference; 

the capability of improving the required protection ratio between adjacent 
channels in the case of a sufficient carrier reduction; 

the capability of improving the quality of reception, in particular under 
poor propagation conditions (selective fading), with SSB receivers; 

the possibility of producing the same sideband power as a current DSB 
transmitter with less- capital and operational costs, 

- -

the Conference adopted the following SSB system specificatio_!!.s_un_9.~r ___ th_e_ a$S~Et9.n_:_,.:_ 
of a progressive introduction of receivers with synchronous-demodulation. 
With respect to a necessary transition period from DSB to SSB, some consideration 
must also be given to the reception of SSB signals with reduced carrier by receivers 
with envelope detection. At the end of the transition, all_the advantages_of 
SSB transmissions mentioned above could then be realized. 

SSB system specifications 

Audio-frequency bandwidth 

The upper limit of the audio-frequency bandwidth of the transii'ftter shall -rtot 
exceed 4.5 kHz with a furth~:r;--~lope of attenuation of 35 dB(kHz and -tfie.lower-Timit'~ 
shall be 150 Hz with lower frequencies attenuated at a slope of 6 dB per octave. 

3.9.1.2 Necessary bandwidth 

The necessary bandwidth shall not exceed 4.5 kHz. 

3.9.1.3 Characteristics of modulation processing 

-- ------··----- - ------- ---------------- --~----------
The audio-frequency signal shall be processed so that the modulating signal 

retains- a dynamic range of not less than ~0-d]-:-dExcessive amplitude compression, L 

together with improper peak-li~itatio~, -leads to excessive out-of-band !adiation and 
thus to adjacent channel interference, and is--therefore-to be avoided. 
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~-~-;L ~4___ Chaw'lel spacirJ.g 

During the transition period, the channel spacing for SSB shall be 10 kHz. 
In the interest of spectrum conservation, during the transition period, it is also 
permissible to interleave SSB transmissions midway between two adjacent DSB channels, 
i.e., with 5kHz separation between carrier rrequencies, provided that the interleaved 
transmission is not to the same geographical area as either of the transmissions 
between which it is interleaved (see also section 3.1.2).* 

After the end of the transition period the channel spacing and carrier 
frequency separation shall be 5 kHz. 

* In this case the channel spacing remains 10 kllfz. 
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3.2.1. 

3.2.1.1 

- R.2/l -

The method to be used to determine the skv-wave rield strength for HF 
broadcast" -plaririing purposes 

Introduction 

The field strength prediction method is in two parts : for ranges up to 
7,000 km and for ranges beyond 9,000 km. In the interval 7,000 ·to 9,000 ~an 
interpolation procedure is used.' 

3.2.1.2 Ionospheric parameters 

Values of selected ionospheric parameters (foE, foF2 and M(3000)F2) are 
needed together with the derived parameters (E-layer basic MUF and F-layer basic MUF) 
in order to determine the field strength of sky-wave modes reflected from the 
ionosphere. For total path lengths between 0 and 4,000 km, the basic MUF of an E mode 
is predicted. For all path lengths the basic MUF for the F2 mode is predicted. 
Where appropriate the higher of the two values gives the basic MUF for the path. 

The vertical radiation angle is also needed in the calculation of sky-wave 
field strength. The vertical radiation angle is used to determine the appropriate 
mode of propagation and is also used in conjunction with the antenna gain to determine 
the proper field strength. 

The transmitting antennas in use will have gains which vary with the vertical 
radiation angle and some antennas, intended for shorter distance broadcasting, radiate 
very poorly at low angles. It is important to associate the antenna gain at the 
appropriate radiation angle with the propagation prediction for that particular mode. 

3·. 2 .1. 2.1 :E-layer parameters 

3.2.1.2.1.1 E=-layer.data 

For paths up to 2,000 km foE is evaluated at the path mid-point. For 
ranges greater than 2,000 km foE is evaluated at two control points, each 1,000 km 
along the path from the transmitter and receiver respectively. At these points 
the solar zenith angle X, in degrees., i.s determined, then 

where 

rot= 0,9 [cteo • l,HJt,dcos l·J o,zs 

x·= X for 0 ~ x ~ 80 

x· = 90 
eO~lJ(116 -X) 
------ for 60 

10.6 

x· = 89.907 for x > 116 

< X < 116 

R12 is the 12 month running.mean sunspot number. 
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3.2.1.2.1.2 E-layer basic MUF prediction (E(D) MUF) 

The foE value at the mid-point of the path (for paths up to-2,000 km) or 
the lower of the foE values at the two control points (for paths longer than 2,000 km) 
is taken for the computation of the E-layer basic MUF ~- -

The MUF for a path of length D is given as : 

E(D)MUF = foE. sec illO 

Vith i 110 = angle of incidence at a height of 110 km 
evaluated in accordance with CCIR Report 252. 

3.2.1.2.1.3 E-layer screening frequency (f l s 

The foE value at the middle point of the path (for paths up to 2,000 km), or 
the higher of the foE values-at the two control poi~ts 1,000 km from- ea~h e_?d of __ _ 
the path (for paths longer than 2,000 km), is taken for calculation of theE-layer 
screening frequency. 

f s = 1. 05 foE sec q> 
8 

in which "'s =r: a.rc sin [R cos~ l 
R + 110 J 

R is the radius of the Earth, (6, 371 km) , 

~ is the vertical radiation angle for F2-1ayer mode (see section 3.2.1.2.3) 
F 

3.2.1.2.2 F-layer parameters 

3.2.1.2.2.1 F2-layer data 

Numerical maps of the parameters foF2 and M(3000)F2, for solar index values 
R12 = 0 and 100 and for each month are presented in CCIR Report 340. This prediction 
method uses the Oslo coefficients to determine the values of foF2 and M(3000)F2 for 
the required locations and times. It may be desirable to calculate in advance the values 
of these parameters at specific grid intervals of latitude, longitude and times and to 
use an interpolation procedure to obtain values for the required location and time 
between appropriate grid points. The use of a grid may -be appropriate for other-
ionospheric parameters as-w~il. - -

3.2.1.2.2.2 F2-layer basic MUF prediction (F2(D)MUF) 

3.2.1.2.2.2.1 For paths up to 4,000 km 

The F2-layer basic MUF is calculated from 

F2(ZERO)MUF = foF2 + fH/2 

F2(4000)MUF = 1.1 foF2.M(3000)F2 

where fH is the electron gyro-frequency given in terms of parameters of the Earth's 
magnetic field. A numerical representation is available in Report 340 of the CCIR. 
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At the midpoint of the great-circle path betveen the transmitter and 
receiver determine the above values for the solar index values R1 .... = 0 and 
~2 = 100. Interpolate or extrapolate linearly for required ind~x v&lues betveen 
R}2 = 0 and 150. For higher sunspot activity use ~2 = 150. 

Interpolate tor the length ot the path usinc the re1atioaship 

F2(0)MUF = F2(ZERO)MUF + [ F2(4000)MUF - F2(ZERO)MUF J K(O) 

vhere H(O) = 1.64 • 1o-7o2 Cor 0 ~ 0 < 800 and 

H(D) = 1.2~ • 1o-14o4 - 1.J • lo-lOoJ + 4.1 • lo-7o2 - 1.2 • lo-4o 

tor 800~ D! 4000. 

where D is in km. 

This gives the median F2-layer basic MUF. 

3.2.1.2.2.2.2 For paths longer than 4,000 km 

For these paths (vhich may be the longer great-circle path), control points 
are taken at 2,000 km from each end of the path. At these points, values of F2(4000)MUF, 
interpolating for sunspot number, are determined and the lover value is selected. This 
gives the median ·F2-layer basic MUF. 

3.2.1.2.3 Vertical radiation angle 

The radiation angle is taken into account in the prediction of field strength. 
It is given, approximately, by : 

where 

~ = arc tan (cot ~ 
2R 

R cosec ~) 
R + h' 2R 

d = hop length of an n hop mode given by d = ~ 
h' = 110 km for the E-layer or h' is as given in 3.2.1.3.1.1 for the 

F2-layer.· 

In the method for shorter path lengths (section 3.i.l.3.1) the radiation 
angles calculated are used in the determination of antenna gain. For the longer path 
lengths the appropriate proc.edure is described in section -.:3~2.1.3.2. 

3.2.1.3 The prediction of the median field strength 

3.2.1.3.1 Method for path lengths of 0 to 7,000 km 

CCIR Report 252-2 details the geometrical considerations, the reflection 
areas used and the method of performing ray-path calculations. 

The procedure is based on the ray-path geometry with mirror reflections in 
the ionosphere. The method determines the field strengths of the two strongest modes 
propagated via the F2 region and the strongest mode propagated via the E region. The 
resultant field strength from these modes is obtained by power addition. In 
circumstances where a low-order F2 mode is screened by the E-layer, as determined in 
the ray-path calculations, or where an antenna is specified which only radiates 
sufficiently at high angles, the next higher-order mode must be considered. 
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It is recognized that multi-hop E region propagation suffers substantial 
absorption losses and E modes are not considered at ranges beyond 4,000 km. 

The appropriate procedure for incorporating these concepts into a computer 
program is as follows. 

3.2.1.3.1.1 For the path length, d(km), determine the minimum number of hops for an 
F2 region mode. This is given approximately as ((the integer part of d + 4,000) + l) 
or better, by calculating the ray-path geometry using the height hpF2 given by : 

hpF2 =M( ~66&)F2- 176 kln 

The equivalent reflection height h', which is a function of time, location 
and path length, is used for the ray-path,calculations for F2-modes. It is given by 

b1 = JS8 - (11 - lOOa) (18.8 - ~) + ad (0.0) + ~) laa 
X X 

or 500 km, whichever is the smaller, 

a = 0.04 or (l/M(3000)F2) - 0.24, whichever is the larger and 

x = foF2/foE,determined at the control point vith the lovest value of 
foF2,-or2, whichever is -the -larger. . 

3.2.1.3.1.2 For the given mode, determine the vertical radiation angle from 
section 3.2.1.2.3 and then determine the transmitting antenna ~ain Gt at that angle _and 
the appropriate azimuth, relative to an isotropic antenna. 

3.2.1.3.1·.3 Compute the median field strength for that mode using the formula : 

Ets = 136.6 + Pt + Gt + 20 log f - Lbf - Li - 1m - Lg - Lh - 12.2* dB(~V/m) 

where f is the transmitting frequency in MHz and Pt is the transmitter power in dB 
relative to 1 kW. Lbf is the basic free space transmission loss in dB, given by : 

Lbf • 32.~5 + 20 log f + 20 log P' 

where P' is the virtual slant range in km 

*L-This term contains those effects of sky-wave propagation not otherwise included in 
this :fast simple method. A value of 12.2 dB is recommended on. the basi.s -c;·.r- the-data 
available. It is noted, however, that the value may need to be changed by those 
implementing this ~rocedure to take account of additional calibrated data which 
become available._/ 

/-It should also be taken into account that an improved result may be obtained by using 
-a term which varies with distance or geo~raphical area._7 
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Li is the absorption loss in dB given in CCIR Report 252-2. It is determined for 
each hop and the results are added. For frequencies above the basic MUF, it continues 
to vary ""ith frequency and is calculated assuming ray paths similar to those at the 
MUF. 

I,n is the "above-the-MUF" loss. For frequencies, f, above the basic MUF (fb) 
of a given mode 

Lm'= 130 (-~r __ _ 
fb -r 

Lm is independent of the number of hops, but is limited to a value of 81 dB. 

L is the ground reflection loss at intermediate reflection points. It is 
given as 2 ~B for each intermediate ground reflection, i.e. : 

for one-hop paths Lg = 0; 

two-hop paths Lg = 2 dB; 

three-hop paths Lg = 4 dB. 

Ln is the factor to allow for auroral and other signal losses and is given 
in Tables L-1 and 2/3.2.1J using the methods given in Report 252-2 to determine the 
local mean time, the geomagnetic Iatitude-·a.na.-Uie--lo-catlons-atwhich it isappliea--:--

3.2.1.3.1.4 Repeat the procedure of 3.2.1.3.i.2 and 3.2.1.3.1.3 using successively. 
higher.order modes.(increasin.g'the number of hops by one each time) until the predicted 
mode fiefd.--strengt_h_ reaches a m~imum-:-· --Select -the- t~o strongest F2 region modes. 
noting the field strengt-h-and radiation angles. 

3.2.1.3.1.5 For the E region the lowest order mode is lE for ranges 0 - 2,000 km 
and 2E for ranges 2,000 to 4,000 km. The E mode radiation angle and field strength are 
again obtained as in sections 3.2.1.2.3 and 3.2.1.3.1.3. 

3.2.1.3.1.6 Repeat the E mode calculations for successively higher modes until a 
maximum is found. 

3.2.1.3.1.7 The resultant of combining the field strengths of the two strongest F2 modes 
. ~- -

and the strongest E mode is obtained by calculating the square root of the sum of 
the squares of the numerical values of the field strengths. 

3.2.1.3.2 Method for path lengths greater than 9,000 km 

At long ranges, generally with low radiation angles, the method of 
prediction using geometric ray-hops is inadequate at present. The method used for long 
distances is based on an empirical fit of observations. In this method the antenna 
gain term, Gtl, is the greatest value of antenna gain in dBi which occurs in the range 
of vertical radiation angles from ·oo--to-8° at the appropriate azimuth. 

I 
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TABLE /-1/3.2.1 7 
- -

Lh for paths less than 2,500 km 

GEOM 
Ol-04LMT 04-0'!.LMT 07-lOLMT 10-13LMT 13-16LMT 16-19LMT 19-22LMT 22-01LMT LAT. 

WINTER (NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

; 

I oo-4o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I 40-45 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

45-50 0.1 0.3 0.6 0.0 0.1 0.1 0.3 0.1 
50-55 0.6 0.8 1.6 0.1 0.3 0.6 1.0 0.3 
55-60 1.5 2.1 4-4 0.7 0.8 2.2 2.5 1.3 
60-65 4.8 8.2 10.5 2.7 1.6 5.7 7.3 5.2 
65-70 6.7 11.0 13.5 3.0 1.7 5.8 8.6 6.0 
70-75 5.7 7.9 10.7 1.7 0.9 3.6 4.1 4.0 
75-80 2.5 5.0 7.1 0.9 0.3 1.9 2.3 2.0 

EQUINOX (MARCH, APRIL, SEPTEMBER, OCTOBER) 
00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~ 
40-45 0.0 0.1 0.2 0.1 0.1 0.3 0.2 0.1 (\) 

45-50 0.4 0.4 0.9 0.6 0.4 1.3 0.9 0.8 ............ 
0' 

50-55 1.0 1.0 2.7 1.8 1.2 2.7 2.1 2.1 
55-60 2.0 3.0 6.2 3.7 2.6 4.5 4.0 5.0 
60-65 4.7 5.0 12.0 7.5 5.6 7.8 9.0 11.8 
65-70 6.8 11.6 19.6 8.8 6.3 7.8 10.3 14.6 
70-75 4.9 11.7 20.0 6.2 3.3 4.9 7.7 9.5 
75-80 2.0 7.5 9.2 3.9 1.6 3.0 4.2 4.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.1 0.1 0.0 0.1 0.1 0.2 0.1 0.0 
45-50 0.5 0.4 0.5 0.4 0.5 1.1 1.0 0.4 
50-55 1.3 1.1 1.4 1.0 1.1 3.0 2.9 0.7 
55-60 2.9 2.4 3.0 2.6 2.9 5.8 5.8 1.8 
60-65 6.0 4.1 6.0 5.3 4.3 8.4 '{ .6 4.3 
65-70 6.0 4.·6 7.3 5.0 4.2 7.2 8.8 5.0 
70-75 3.7 3.8 5.0 3.5 3.2 4.8 6.0 3.4 
75-80 ;~ -4 2.8 3.1 2.7 2.3 3.8 4-3 2.1 



PINK PAGES
TABLE ~-2/3.2.1 7 

Lh for paths greater than 2,500 km 

-, 
GEOM 

01-04LMT 04-07LMT 7-10LMT 10-13LMT 13-16LMT 16-19LMT LAT. 19-22LMT 22-01LMT 
I 
I 

(NOvEMBER, DECEMBER, 
..J 

WINTER JANUARY, FEBUARY in the Northern Hemisphere) 
(MAY, JUNE, JULY, AUGUST in the Southern Hemisphere) 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
40-45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
45-50 0.1 0.1 0.1 0.0 0.1 0.1 0.2 0.2 
50-55 0.4 0.4 0.2 0.0 0.4 0.4 0.9 0.8 
55-60 1.1 1.8 0.9 0.2 1.2 1.4 2.0 2.3 
60-65 3.3 6.2 2.6 1.3 2.6 3-4 3.6 7.6 
65-70 5.5 6.4 4.1 2.0 4.1 3.6 4-4 9.9 
70-75 3.9 4.6 3.3 1.3 4.0 2.2 ).1 8.0 
75-80 2.2 3.2 1.9 0.7 2.7 1.2 1.2 2.9 

EQUINOX (MARCH, APRIL, SEPTEMBER, OCTOBER) I 

~j 

00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 l\.) 

40-45 o.o 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -......... 
.....:1 

45-50 0.2 0.2 0.3 0.2 0.1 0.5 0.6 0.4 
50-55 0.5 0.6 0.5 0.6 0.5 1.6 1.8 1.1 
55-60 1.0 1.3 1.3 1.7 1.3 3.4 3.8 2.4 
60-65 2.9 3.8 4.2 4.1 2.9 6.3 8.4 7.3 
65-70 4-3 5.6 6.4 5.1 4-4 6.3 9.2 9.3 
70-75 3.0 4.7 5.0 3.0 2.4 3.4 5.4 4.8 
75-80 1.3 1.9 2.2 0.8 0.8 0.8 1.2 1.1 

SUMMER (MAY, JUNE, JULY, AUGUST in the Northern Hemisphere) 
(NOVEMBER, DECEMBER, JANUARY, FEBRUARY in the Southern Hemisphere) 

f, 00-40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I 

40-45 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
45-50 0.5 0.3 0.4 0.2 0.4 0.1 0.6 0.5 
50-55 i 1.1 1.1 1.1 0.6 1.2 0.4 1.9 1.3 
55-60 2.5 2.9 2.6 1.1 2.5 1.2 3.8 2.9 
60-65 4.9 7.5 6.2 2.2 3.8 2.6 5.2 5.0 
65-70 i 5.0 7.8 6.1 2.3 3.8 2.7 4.8 5.0 
70-75 3.2 5.4 3-4 1.5 2.2 0.9 2.6 3.2 
75-80 2.0 4-3 1.5 1.1 0.8 0.1 0.9 1.4 

--~j l ____ j __________ 
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The overall median field strength is given by : 

Eo = 139.6 - 20 log P', and the height used in the determination 

of P' is 300 km. 

It is assumed within this procedure that there is a hypothetical ray path 
with a number of equal length hops, each less than 4,000 km. 

Gap is the increase in field strength due to focussing at long distances. 
In the case of propagation to very long distances with D, the great-circle distance 
between transmitter and receiver, greater than nR/2, this focussing is taken into 
account by means of the following formula : 

Gap =-20 log ( t I - n~R ') dB 

for ( 2 n - I) ( 2 n + I) - 2- 1r.R <:; D < --
2
-· 1r.R with n ,.. I and 2. 

As Gap tends to infinity for D = nnR it is limited arbitrarily to the 
value of 30 dB. 

fM is the upper limit frequency. It is determined separately for the first 
and last hops of the path and the lower value is taken. 

MHz 

fb 
K = 1.2 + W + 

fb,noon 

f-b is the b-asic MUF determined by t.he method given in 
section 3.2.1.2.2.2. 

rb, noon is the value or rb for a time corresponding to local noon at 
the control point 

.. 
fb min is the lowest value of f for the hop which occurs during the 
24 'hours b 

\1, X and Y ~tre given in Table 3 · The azimuth of the crea t-circle path 
is determined at the centre of the whole path and this angle is usea for linear 
interpolation in ancle betveen the east-vest 11nd north-south values. 

* /-This term contains those effects of sky-wave propagation not otherwise included 
- in the method. A value of 0.8 dB is recommended on the basis of the data avail

able. It is noted however that this value may need to be changed by those 
implementing this procedure to take account of additional calibrated data which 
become available. 7 

/-It should also be taken into account that an improved result may be obtained by 
- using a term which varies with distance or geographical area. 7 
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TABLE (_-3/3.2.1_7 

Values V, X. Y used Cor the determination of 
· the correction factor K 

\1 X y 

East-West 0.1 1.2 0.6 

North-South 0.2 0.2 0.4 

r1 is the lover limit frequency when the path is in daylight 

fL = (5.3 . I I 
la t.hG o\BZ\atloa, X le clotc.n;;dDocl tor oe.eh travoroe ot tbo ro.y p4Ua 

through the height or 90 m. 

vben x>90°, eostx is taken &o zero 

190 ia the angle or incidence et. Q boigbt or 90 laJ 

I 1o givea ia T4blo 4. 

MHz 

Aw is Q winter-anomaly factor determined at the path mid-point which is 
unity for geographic latitudes 0 to 30° and at 90° and reaches the maximtm values 

. 0 
given in Table~5/3.2.1~7 at 60 . The values at intermediate latitudes are 
found by linear interpolation. 

Ass the path progressively becOQes dArk, the vcluoo ot tL ere CAlculnted 
until the time tn vben !t ~ 2CLN where fLM =M('tOb). Dw-in& tbo subsequent 

three hours ft is calculated rrom ft = 2ftNe-0· 2Jt vbere t is the tille 1.n bouro 
cttor tn. P'or the rocainder of the night hours fL = fLN until the tiDe vben tbe 
dllyligbt equation giveo c hiaber value. 
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Values of I used in the equation for fr. 

Latitudes Month 

Terminal 1 Terminal 2 J F M A M J J A s 0 N D 

>J5°K >J5°N 1.1 1.05 1 1 1 1 1 1 1 1 1.05 1.1 

>)5°N J5°N-J5°S 1.05 1.02 1 1 1 1 1 1 1 1 1.02 1.05 

>J5°N >)5°S 1.05 1.02 1 1 1.02 1.05 1.05 1.02 1 1 1.02 1.05 

J5°N-J5°S J5°K-J5°S 1 1 1 1 1 1 1 1 1 1 1 1 

J5°N-)5°S >35°5 1 1 1 1 1.02 1.05 1.05 1.02 1 1 1 1 

>J5°S >J5°S 1 1 1 1 1.05 1.1 1.1 1.05 1 1 1 1 

Values of the winter-anomaly factor, Aw, at 60° geographical latitude 

used in the equation for f1 

Month 

hemisphere J F M A M J J A s 0 N 

Northern 1 . .30 1.15 1.03 1 1 1 1 1 1 1.03 1.15 

Southern 1 1 1 1.03 1.15 1.30 1.30 1.15 1.03 1 1 

3.2.1.3.3 Method for path lengths between 7,000 and 9,000 km 

D 

1.30 
I 

l 

In this range of distances, the field strengths Ets and Etl are determined by 
both of the above procedures and the resultant is found by appropriate mathematical 
interpolation. The interpolation procedure is given as : 

... 

Eti = Ets + D-7000 (Etl - Ets) dB(l-!V/m)~~ 
2000 

~c~-Taking account of the data that become available, those responsible for implementing 
this procedure may consider an alternati-ve form for this. interpolation._7 
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L 3.2.3 Signal fading / 

3.2.3.3 Calculation of fading allowances for different percentages of time 

Fading allowances for other percentages of the time may be expressed, in 
terms of the decile deviation F90 , by the expression 

where F is the deviation for x% of time. 
X 

Values of c for x in th_e range 50-90% are given in Table L-I/3.2.3.3.} 

The parameter c 

x(%) c 

50 0 

60 0.18 

70 0.36 

80 0.63 

90 1 
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3.9 ~ifications and progressive introduction OT an SSB system 

Considering the advantages of SSB transmission, such as : 

a more efficient utilization of the frequency spectrum by a reduction 
of interference; 

the capability of improving the required protection ratio between adjacent 
channels in the case of a sufficient carrier reduction; 

the capability of improving the quality of reception, in particular under 
poor propagation conditions (selective fading), with SSB receivers; 

the possibility of producing the same sideband power as a current DSB 
transmitter--with less capital and operati~nal costs, 

the Conference adopted the following SSB system specificatio_ns under the assum_ptioi]. 
of a progressive introduction of receivers with-- synchronous demodulation. 
With respect to a necessary transition period from DSB to SSB, some consideration 
must also be given to the reception of SSB signals with reduced carrier by receivers 
with envelope detection. At the end of the transition, all the advantages of 
SSB transmissions mentioned above could then be realized. 

3.9.1 SSB system specifications 

3.9.1.1 Audio-frequency bandwidth 

The upper limit of the audio-frequency bandwidth of the transmitter shall not 
exceed 4. 5 kHz with a furthe-r slope of B.tte-nuation ___ of 35 dB/kHz and the lower limit 
shall be 150 Hz with lower frequencies attenuated at a slope-of 6 dB per octave. 

Necessary bandwidth 

New text to follow. 7 

3.9.1.3 Characteristics of modulation processing 

The audio-frequency signal shall be processed so that the modulating signal 
retains- a -aynamicrange of not-less -lhan 20 dB. Excessive amplitude compression _ _,__~-·-
together with improper peak limitation, leads to excessive out-of-band radiation and 
thus to adjacent channel interference, and lS therefore to be avoided. 

Channel spacing 

New text to follow. 7 



PINK PAGES

- R.2/13 -

3.9.1.5 Nominal carrier frequencies 

Carrier frequencies for SSB shall be integral multiples of 5 kHz. 

3.9.1.6 Sideband to be emitted 

The upper sideband shall be used. 

3.9.1.7 Suppressio? of the unwanted sideband 

With respect to the relative RF protection ratio, the degree of suppression 
of the unwanted sideband (lower sideband) and of intermodulation products in that 
part of the transmitter spectrum shall be at least 35 dB relative to the wanted side
band signal level. Because of the large difference of signal amplitudes in adjacent 
channels in practice, however, a greater suppression is recommended (e.g. 50 dB 
in the exciter producing the SSB signal at low power level and 40 dB suppression of 
unwanted intermodulation products in the RF power amplifier of the transmitter). 

3.9.1.8 Degree of carrier reduction (relative to peak envelop~ R~~~~) 

During the transition period the carrier reduction of the SSB emission shall 
be 6 dB, to allow SSB transmissions to be received by conventional DSB receivers with 
envelope detection without significant deterioration of the reception quality. 

At the end of the transition period the carrier reduction of the SSB 
emission shall become 12 dB. 

3.9.1.9 Frequency tolerance 

The frequency tolerance of the SSB carriers shall be± 10Hz*. 

* Note - This frequency tolerance is acceptable only under the assumption that future 
SSB receivers will be equipped with a device locking the locally re-inserted carrier 
for synchronous demodulation to the carrier of the SSB emission (see also 
paragraph 3.9.1.11). 

3.9.1.10 Overall selectivity of the receiver 

The reference receiver shall have an overall bandwidth of 4 kHz, with a 
slope of attenuation of 35 dB/kHz*. 

*~ - Other combinations of bandwidth and slope of attenuation as given below are 
possible producing the same relative RF protection ratio of about -27 dB at 5 kHz carrier 
difference. 

Slope of attenuation 

25 dB/kHz 

15 dB/kHz 

SSB receiver audio-frequency bandwidth 

3300 Hz 

2700 Hz 
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3.9.1.11 Detection system of SSB receivers 

SSB receivers shall be equipped with a synchronous demodulator, using for 
the carrier.acquisition a method whereby a carrier is regenerated by means of a 
suitable control loop which pulls the receiver to the incoming carrier. Such 
receivers must work equally well with conventional DSB transmissions and with SSB 
transmissions having a carrier reduced to 6 or 12 dB relative to peak envelope power. 

3.9.1.12 Equivalent sideband power 

During the transition period an equivalent SSB emission is one giving the 
same loudness level as the corresponding DSB emission, when it is received by a DSB 
receiver with envelope detection. This is achieved when the sideband power of the SSB 
emission is 3 dB larger than the total sideband power of the DSB emission. (The peak 
envelope power of the equivalent SSB emission as well as the carrier power are the 
same as that of the DSB emission.) 

After the end of the transition period, the equivalent sideband power can 
be reduced by 3 dB. 

3.9.1.13 RF protection ratios 

Assuming that the SSB and DSB emissions correspc~:d to the technical 
characteristics specified above,, the following RF_protection ratios shall be applied 

during the transition period : 

RF eo-channel protection ratio 

Given the need to increase the radiated sideband power by 3 dB in the case 
of equivalent SSB emissions, there is a consequent need to make an allowance of the 
same 3 dB in the eo-channel protection ratio for the case of a wanted DSB signal 
interfered with by an SSB signal, if the same quality of receptio~ is to be maintained 
i-(see paragraph 3.9.2.4)_7. 

Relative RF protection ratios 

(For the following protection ratios SSB emissions with equivalent sideband 
power are assumed.) 

a) If a wanted DSB signal is received by a conventional DSB receiver with 
envelope detection which is interfered with by an SSB emission. 

According to the resulting RF protection ratio, reception of the wanted 
DSB signal in the lower channel (interfering carrier for example at 
~F = +5 kHz) will be impaired by about 1 dB, while under the same conditions 
reception of the wanted DSB signal in the upper adjacent channel (interfering 
carrier for exa~ple at ~F = -5 kHz) will be impaired by about 4 dB in 
comparison to the present RF protection ratios, as specified in 
Figure L-C/3.3.2~ 

The corresponding value for ~F = ± 10 kHz will be -3 dB impairment. 



PINK PAGES
- R.2/15 -

b) In the case of a wanted SSB signal interfered with b 
of Figure (_-C/3. 3. 2 _ shall -be used_--

nal. values 

c) In the case of a wanted SSB signal interfered with by an SSB signal, the values 
mentioned in a) above shall be applied. 

after the end of the transition period (both the wanted and the interfering signals 
are SSB signals) 

RF eo-channel protection ratio 

The RF protection ratio is the same as that applied for the DSB system. 

Relative RF protection ratios : 

Relative RF protectjon ratios shall be as shown in Figure (_-E/3.9.1_7. 

A 1/dB 
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Relative RF protection ratios Arel are given with respect to the frequency 
difference 6F between the interfering carrier fi and the wanted carrier fw~ 

6F=f -f 
i 1-1 

Thus positive 6F describes interference from the upper adjacent channel. 
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3.10 Theoretical Capacity of the HFBC bands 

The theoretical capacity of the HFBC bands is dependent on a variety of 
factors. These include the radio-frequency protection ratio, transmitter powers, the 
antenna directivities and the assignment method. 

The time period and the frequency band considered are also important for the 
channel capacity. On the basis of calculations carried out by several administrations 
and utilizing the data of the IFRB, the average capacity (available number of stations/ 
channel at a given time) was generally found to be in the range of three to four. 

The capacity decreases in the higher frequency bands and for higher RF 
protection ratios. The range of capacity is from one to seven. 

In general no single value for the capacity of any band can be determined 
since the capability to accommodate requirements is subject to factors which vary 
from one schedule to another. 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Document 158-E 
31 January 1984 
Original : English 

COMMITTEE 4 

REPORT OF AD HOC GROUP 4G 

TO COMMITTEE 4 

According to the terms of reference ad hoc Group 4G has after two meetings 
reached an agreement on the following parameter values. 

a) Noise limited sensitivity of the receiver 

40 dB (l-!V/m) 

b) Audio-frequency signal/noise ratio 

24 dB 

c) Reference usable field strength 

Er~f = Emin + 3 dB 

The agreement on the above values was unanimously reached with the exception 
of the delegation of the USSR which reserved its right for further action. 

J.J. BLIEK 
Chairman of ad hoc Group 4G 

For reasons of economy, th1s document 1s pnnted 1n a hmrted number. Part1crpants are therefore krndly asked to bnng their copies to the meetinQ 
srnce no addrtronal cop1es can be made available 

I 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

SUMMARY RECORD 

OF THE 

NINTH MEETING OF COMMITTEE 4 

(TECHNICAL CRITERIA) 

Document 159-E 
7 February 1984 
Original English/ 

French 

COMMITTEE 4 

Wednesday, 1 February 1984, at 0900, 1600 and 2000 hrs 

Chairman Mr. J. RUTKOWSKI (People's Republic of Poland) 

Subjects discussed :· Document 

1. Maximum number of frequencies (continued) 

2. Report by the Chairman of ad hoc Group 4C 

3. Report by the Chairman of Working Group 4A (continued) 

4. Reconsideration of section 3.5.1 (Antennas) 

5. Report of Drafting Group 4B-7 (Reception zones 
and test points) 

6. Report by the Chairman of ad hoc Group 4G 

140 + Add.l(Rev.l) 

141 

133 + Add.l 

Corr.2 to 129(Rev.l) 

132 + Corr.l 

158 

For reasons of economy, th1s document is printed in a limited number. Pa11icipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 

I 



1. 

- 2 -
HFBC-84/159-E 

Maximum number of frequencies lcon~inued) (Document 140.+ Add.l(Rev.l)) 

1.1 After an exchange of views on Figure /-Y 7, submitted by the delegate of Sweden 
(Add.l(Rev.l)) as a replacement for section 3.8:3,-curve A was adopted. Curves Band C 
would be deleted. 

1.2 The delegate of India, supported by the delegate of the United States of 
America, proposed that only the section of curve A comprised between the lower limit 
of 50% and the upper limit of 80% should be retained. 

1.3 The Chairman, having expressed a wish for a consensus on the matter as soon 
as possible, the Indian proposal was adopted; the reservations expressed by the 
delegate of France regarding the 80% limit would be noted. 

1.4 It was decided, in the second paragraph of section 3.8.2, to replace 

- 11 Table (_-Y_7" by "Figure (_-Y_7"; 

11 is less than /-x 7% 11 by " lies between 50 and 80%" (second line) 

11 

and "(_-x_l%" by "SO%" (fifth line); 

a second frequency shall be tested" by"··· a first additional frequency 
shall be tested" and"··· additional (third) frequency" by"··· second 
additional frequency". 

1.5 In the light of the view expressed by the Chairman of Working Group 4A, it 
was decided to delete the Annex and to insert a reference to the formula given in 
Document 133 (Table 3, step 4b)) .. 

1.6 The following fo·otnote, proposed by the delegate of China, was added, between 
square brackets, to page 1 : 

"These criteria may be modified by the second session of the Conference, in the 
light of the estimates obtained on existing standard broadcasting circuits 
by the intersessional Working Group and/or the IFRB between the two sessions." 

1.7 The delegate of the United States of America proposed that, in Figure /-Y 7, 
the upper curve (theoretical limit) should be deleted, as it had been used only as -
a reference. It was so agreed. 

Document 140 (+ Add.l(Rev.l)) was approved, supject to the above amendments. 

2. Report by the Chairman of ad hoc Group 4C (Document 141) 

2.1 The Chairman of ad hoc Group 4C introduced Document 141 containing the results 
obtained by the Group. 

2.2 Document 133, section 3.2.4.2, Table 2 

The ad hoc Group had noted that the "within the hour" variability between the 
wanted and the interfering signals in the same channel was non-existent, but that there 
was a correlation for "day-to-day" variability, which was expressed, as a compromise, 
by a factor of 1/2. That factor had been inserted in the formulae applicable to 
steps 13 and 14 of Table 2. 
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2.3 The Committee took note of the paragraph concerning the protection ratio. 

2.4 Document 131 

Since no agreement could be reached on a relationship to represent the total 
fading margin ("day-to-day" variability over monthly or seasonal periods), it was 
decided to defer consideration of that question. 

3. Report by the Chairman of Working Group 4A (continued) (Document 133 + Add.l) 

3.1 The Chairman of Working Group 4A noted that the parameters which had just 
been adopted would be used in the first method of calculating overall circuit reliability 
based on the signal-to-interference ratio. Consideration now had to be given to estab
lishing a parallel method based on the protection ratio, which would take account of 
subjective data. 

3.2 After an exchange of views in which the Chairman, the delegate of India and 
the Chairman of Working Group 4A took part, it was decided that the latter would propose 
a table illustrating the method of calculating circuit reliability based on the protec
tion ratio. 

3.3 The Chairman of Working Group 4A submitted to the meeting a proposal in the 
form of Table 2A in Addendum 1 to Document 133. Table 2A was similar to Table 2, the 
essential differences being that step 17 referred to the RF protection ratio instead of 
the required S/I ratio and that in steps 13 and 14 the word "subjective" had been added 
in order to make allowance for subjective effects in deciding the necessary fading 
allowance. A blank in square brackets had been left for the relevant formulae in 
steps 13 and 14 as two opposing views had been expressed on the subject earlier in the 
Working Group and the problem would have to be resolved by further discussion. 

3.4 The Chairman noted that with the adoption of the formulae in section 1 of 
Document 141, Table 2 had already been approved by the Committee. He invited comment 
from the Committee on the procedure to be followed with regard to Table 2A. 

After a lengthy discussion in which the delegates of the Federal Republic of 
Germany, China, India, Algeria, Canada, Brazil, France, the Netherlands, New Zealand 
and the United States of America took part, it was decided that in view of the divergence 
of views expressed on the subject in the Committee, Table 2A should be returned to 
ad hoc Group 4C for further discussion. 

3.5 The delegate of Algeria noted that the principle of submitting two methods 
for the calculation of overall circuit reliability to Committee 5 had been agreed in 
principle by the Committee when the Chairman of Working Group 4A had been asked to 
prepare an outline of a proposed second method. His delegation regretted that it had 
been found necessary at the present stage of proceedings to return the matter to a 
Working Group. 

4. Reconsideration of section 3.5.1 (Antennas) (Corr.2 to Document 129(Rev.l)) 

4.1 The representative of the CCIR indicated the corrections to be made in 
Corrigendum 2 to Document 129 : 

in Table i-B_7, first line, delete the figure 103 in column H2; 
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in the second paragraph of section 3.5.1.4, fourth line, substitute 11 (see 
paragraph 3.5.1.5) 11 ; 

in the first column of Table ~-D_7, all elevation angle values should be 
preceded by the sign ±; 

in Table /-E 7, against the elevation angle of 8°, the value shown in column 
h = 0.5 should be 0.7; 

in Table i-G_7, the value shown in column Hm/1/0.3 should be 1.1. 

4.2 3.5.1 Antenna characteristics 

4.2.1 The delegate of Paraguay said that the Spanish text of the fourth paragraph 
should be aligned with the English text and that on the second line, the word 
11 importancia11 should be replaced by "dimensiones 11 • The delegate of Italy said that 
the French text should also be aligned. 

4.2.2 Referring to the first paragraph of section 3.5.1.1, the delegate of France 
considered that the term "antenna planning chart" was inappropriate and should be 
changed. That remark also applied to the title of Figure L-I_7 on page 4. 

4.2.3 The Chairman of Drafting Group 4B-2 suggested using the word 11 selection". It 
was decided to submit his comment to the Editorial Committee. 

4.2.4 The Chairman pointed out that, in the sixth paragraph, the reference at 
the beginning of the last sentence should read "Figure 8-II" (provisional numbering). 

4.3 Figure /-I_Z Antenna planning chart 

4.3.1 The delegate of Algeria asked whether the log-periodic antennas should not 
be deleted from the diagram. The Chairman replied that they had to be retained owing 
to the fact that they were used. 

4.4 3.5.1.3 Multi-band antennas 

4.4.1 The delegate of China, referring to the end of the last paragraph, proposed 
the deletion of the phrase between square brackets since, if more accurate values were 
required, reference should be made to the CCIR Antenna Handbook. 

4.4.2 
the text. 

The delegate of Qatar proposed deleting the square brackets but retaining 

4.4.3 The delegate of France, supported by the delegates of the Netherlands and India, t 

accepted the Chinese proposal but suggested adding the words 11 to the CCIR" in the 
previous sentence after "accurate data". 

4.4.4 The delegate of Thailand wondered whether, with slight modifications, the 
formulae given in the CCIR Handbook might be used on the computer; perhaps they 
could be improved upon in the intersessional period. 

4.4.5 When asked about the implications of the French proposal, the Director of the 
CCIR said that the calculations required would be complex but feasible. 

4.4.6 The delegates of China, Qatar and Thailand supported the proposal. 
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4.5 3.5.1.5 Representation of antenna patterns 

4.5.1 It was agreed to replace "three patterns" in the second paragraph by "these 
patterns". 

4.5.2 In reply to a point raised by the delegate of Brazil, the Chairman of 
Drafting Group 4B-2 suggested that the sentence preceding Figure ~-1_7 should be 
amended to read : 

"A pictorial representation of the angles 8 and <Pis given in Figure i-1_7" 

aud that a similar change should be made in the title of Figure /-1 7 on the same page. 

It was so agreed. 

4.5.3 The delegate of Canada, supported by the Chairman of Drafting Group 4B-2, 
suggested the deletion of the word "horizontal" in the sentence preceding the formulae. 

It was so agreed. 

It was agreed to insert the figure 11 1.111 in the column headed Hm/1/0.J 
against the elevation angle of 81 degrees. 

Corrigendum 2 to Document 129 was approved, as amended. 

4.7 The Chairman noted that the only part of the original Document 129 still 
outstanding was Annex 2. Action in that connection would have to be deferred pending 
a decision on overall circuit reliabilities. 

5. Report of Drafting Group 4B-7 (Reception zones and test points) 
(Document 132 + Corr.l) 

5.1 The Chairman of Drafting Group 4B-7 introduced Corrigendum 1 to Document 132 
replacing the first section (Reception zones) of Document 132 and drew attention to 
Annex 1 showing seven maritime broadcasting areas (A-G). The two maps reproduced ih 
Annexes 2 and 3 to Corrigendum 1 related to the second section of Document 132 (Test 
points). 

5.2 The Chairman proposed that the two issues, reception zones and test points, 
should be dealt with separately. Referring to Annex 1 to Document 132(Corr.l), he 
enquired whether the fact that some maritime zones in the southern hemisphere were not 
designated by a letter was intentional or due to inadvertence. 

5.3 The Chairman of Drafting Group 4B-7 said that the omission was intentional. 
Maritime broadcasting areas were defined in order to reflect the needs of the administra
tions concerned. No particular interest had been expressed with regard to the South 
Pacific, the South Atlantic and the South Indian Ocean. 

5.4 The representative of the IFRB said that the designation of maritime broad
casting areas by letters of the alphabet was only provisional and that eventually the 
letters would be converted into figures running consecutively to those designating 
CIRAF zones. With regard to the footnote 2 on page 1 of Document 132(Corr.l), he 
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remarked that, for broadcasting purposes, the population density in maritime areas was 
very low and the question therefore arose whether those zones should be treated in 
exactly the same way as CIRAF zones. Lastly, he suggested that the first sentence of 
section 3.7 should be amended to read as follows : "In specifying the reception area, 
this shall be done be referring to a CIRAF zone or part of a zone 11 • 

5.5 The delegate of Australia proposed that letters should be assigned to the 
three areas at present left blank on the map in Annex 1. 

5.6 The delegate of Chile supported that proposal and said that the new reception 
zone in the South Pacific should extend between 80 and 110 degrees longitude. 

5.7 The representative of the IFRB said that he was not in favour of increasing 
the number of reception zones unless actually needed. The small number of administra
tions participating in the Drafting Group suggested that the demand was not great. 
The establishment of a large number of new zones would only complicate broadcasting 
requirements. 

5.8 The delegates of Mexico and Brazil supported the proposal made by the 
delegations of Australia and Chile. 

5.9 The delegate of Algeria said that, while appreciating the concern of some 
administrations with the needs of broadcasting to shipping, his delegation feared that 
the addition of so many new CIRAF zones might have unfavourable repercussions on 
planning in connection with administrations' .needs for broadcasting to inhabited zones. 
He would confine himself for the present to entering a general reservation and would 
revert to the issue at a later stage after consultations in Committee 5. 

5.10 The delegate of Morocco agreed that there appeared to be no urgent need for 
defining the three zones in question, but saw little practical difference between 
defining seven and ten maritime broadcasting areas. 

It was agreed to amend the last paragraph of 3.7 to read as follows : 

"Ten maritime broadcasting areas (provisionally designated A-J) are defined 
as shown in Annex 1. 11 

The meeting was suspended at 1210 hours and resumed at 1600 hours. 

5.11 The delegate of the USSR said that while the Committee after much discus-
sion, had approved footnote 1 to section 3.7, it had not discussed the matter of the 
reference point, and he could not agree to new elements being introduced into the 
text without discussion. 

5.12 The Chairman of Drafting Group 4B-7 explained that the third sentence in 
the second paragraph of section 3.7 was not entirely new but was based on the second 
paragraph of Document DT/35. The term "reference point" meant a point in the middle 
of each CIRAF zone through which the new boundaries between each quadrant would 
pass. 



- 7 -
HFBC-84/159-E 

5.13 The delegate of the USSR objected to the Secretariat introducing a new 
element which had not been agreed to either in the Drafting Group or the Committee and 
he proposed, therefore, that the sentence in question should be deleted. 

5.14 The representative of the IFRB observed that it was intended to explain 
the way in which CIRAF zones were divided into four and had been reinstated after 
the Committee had revised its decision by reverting to four quadrants instead of 
dividing the zones into two sets of halves. The Secretariat had done no more than 
follow the Drafting Group's instructions; it had not inserted the last sentence of 
the second paragraph on its own initiative. From the IFRB's point of view the 
sentence was not essential but if it were dropped the method of dividing CIRAF zones 
would have to be incorporated in the Board's technical standards. 

5.15 The representative of the USSR said that, in the light of that explanation, 
he could withdraw his objection but wondered whether a new map would be needed to 
indicate ·the position of reference points which was not clear from the present text 
and whether the introduc~ion of such a method would require a change in the Radio 
Regulations. 

5.16 The delegate of the United Kingdom said that the sense would be clearer 
if the order of the second and third sentences were transposed. 

5.17 The delegate of the United States of America said that the relatively 
non-directional or non-spot beam type of coverage obtained with HF broadcasting 
would almost never fit into some of the strange shapes resulting from trying to 
divide CIRAF zones into four quadrants. If an administration decided it needed 
less than a full CIRAF zone, it could specify the particular portion desired by 
reference to a number of test points, including maritime areas. They should be 
judiciously selected by the IFRB and should coincide with the areas in which 
administrations were interested. The quadrant arrangement would then be unnecessary. 

5.18 The delegate of Brazil said he could support the United States of America 
proposal provided that enough appropriate test points were selected to enable 
administrations to specify service areas. If the proposal was adopted the words 
"including the maximum service range in km" would have to be deleted in Note 1 
to section 3.7. 

5.19 The delegate of the Federal Republic of Germany said the meaning of th.e 
second paragraph could be clarified by starting with the clause "If necessary" and 
transposing the order of the second and third sentences as proposed by the United 
Kingdom delegate. Administrations should also be required to specify whether the 
reception area was larger than, or part of, a quadrant by giving reference points. 

5.20 The representative of the IFRB said that a conditional clause was 
important as every CIRAF zone would not be sub-divided unless that vas necessary. 
At present, some fifty countries were notifying by reference to country symbols and 
not CIRAF zones, but the use of the latter would assist the IFRB, particularly as 
zones might be smaller than a quarter of a CIRAF zone. 
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5.21 The delegate of Australia considered that the choice should be optional 
rather than mandatory and proposed the substitution of the word "may" for "shall" in 
the first line and the words "may be" for "is" in the fourth line of the second 
paragraph. 

5.22 The representative of the IFRB feared that the Australian amendment might 
result in confusion by leaving the choice open to administrations. 

5.23 The Chairman, supported by the delegates of Brazil and Canada, suggested 
that the points raised in discussion would be met by re-drafting the first sentence 
in the second paragraph of section 3.7 to read : 

"If necessary, CIRAF zones may be divided into four quadrants 
NW, NE, SE and SW to define more precisely the service area 
of a transmission.H 

The second and third sentences would be transposed. 

That suggestion was approved. 

5.24 The delegate of the USSR criticized t~e reference to CIRAF zones, a term 
which did not appear in the Radio Regulations. The Chairman pointed out that the 
expression had already been adopted in the note to the term geographic zones for 
broadcasting in Document ll5(Rev.l). 

Test points 

5.25 The representative of the IFRB reminded the Committee that the test points 
in Annex 2 formed part of the IFRB Technical Standards. Under the circumstances, the 
Board had thought it preferable to leave the definition of test points and allow for 
future expansion by providing an adequate number of test points for each CIRAF zone 
and any sub-division of a CIRAF zone for the purposes of technical examination. The 
number of test points could be increased as the Board's computer facilities improved. 
That approach was consistent with past policy and would enable the Board to provide 
tests points where necessary, rather than using a general grid in which many of the 
test points would be unnecessary. 

5.26 The delegates of the USSR and the United States of America were both 
in favour of the IFRB continuing to designate test points as it had done in the past. 

5.27 The delegate of the United Kingdom said that a 12° grid as shown in Annex 3 
would not directly replace the test points now being used by the IFRB. Provided the 
IFRB could provide a sufficient number of test points within a sub-division of a 
CIRAF zone which administrations could specify as a service area, the United Kingdom 
would have no difficulty in accepting such a method. 

5.28 The delegate of Brazil said that he too could agree to such a method, 
provided consideration was also given to short-range services and the proposals made 
by the Brazilian Administration (B/55/6). 
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At 'the Chairman's suggestion, it was agreed to establish a small Drafting 
Group with Mr. Johnsen as Chairman and consisting of the delegates of Brazil, the 
United Kingdom and the representative of the IFRB, to prepare a text for examination 
later in the meeting. 

The meeting was suspended at 1700 hours and was resumed at 2000 hours. 

5.29 The Chairman of Drafting Group 4B-7, introduced the text for section 3.7.2 
prepared during the break on the subject of test points, on the basis of the proposal 
made by the representative of the IFRB and accepted by the Committee. 

5.30 In reply to the delegate of Chile, who was not fully satisfied with the 
way the text had been rendered into Spanish, the Chairman said that the Editorial 
Committee would make sure that the three language versions were properly aligned. 

5.31 The delegate of France considered that it might be advisable to add foot-
notes to the text to make it clear that the term "an adeq~ate number" of test points 
meant a number not beyond the information processing capabilities of the IFRB and that 
the test points currently in use in each CIRAF zone would be taken as the basis from 
which the final distribution pattern would be built up by adding additional points. 

5.32 The Chairman considered that the addition of further qualifications to 
the text would not greatly assist the IFRB and might lead subsequently to further 
controversy. The text as it stood made it sufficiently clear that the computer 
facilities available to the IFRB would be taken into account in determining the 
number of test points. 

5.33 The representative of the IFRB said it was intended to base the network 
of test points on the existing points in order to avoid too many changes. The Board 
would add additional points where necessary and appropriate, giving careful 
consideration to the needs of administrations, especially those with short range 
services. All Administrations would be notified of any additional test points the 
IFRB proposed to introduce and any comments and recommendations they made to the 
Board on those proposals would be taken into account. 

5.34 The delegate of Algeria regretted that it was not thought advisable to 
add further clarification to the text and emphasized the need for the IFRB to take 
account of world population distribution and countries' needs for short range 
broadcasting services when considering the distribution of test points in each 
CIRAF zone. 

The text proposed was adopted. 

6. Report by the Chairman of ad hoc Group 4G (Document 158) 

6.1 The Chairman of ad hoc Group 4G said that although his Group 1 s report 
was a short one, a great deal of time had been spent on discussion of the parameter 
values listed. Final agreement had been reached only because there had been 
willingness to arrive at a compromise in order to speed up the Conference 1s work. 
Although the proposals made would of necessity not satisfy all delegations, he felt 
that in the circumstances they were reasonable and fair. 

6.2 The delegate of the USSR said he wished to clarify his position. Between 
the parameter values for signal-to-noise ratio suggested in the CCIR Report and the 
lower values proposed by some delegations there was a discrepancy of some 18 dB. In 
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a spirit of compromise he had been willing to accept the half of it .resulting for 
the AF signal-to-noise ratio a value as low as 27 dB, but he could not agree to such 
a low quality of service as that represented by 24 dB. He therefoTe wished to 
reserve his right to take further action. 

6.3 The delegate of France felt the last sentence of the Report was not an 
accurate reflection of the discussion since only some, not all, of the delegations 
had supported the values indicated. He would prefer "No delegation objected to 
the proposing of the above-mentioned values, with the exception of the delegation of 
the USSR •.• etc.". 

6.4 The delegate of tha United States of America supported that view. A 
number of delegations in the Group had in fact been opposed to the proposals but 
had not had the opportunity to speak. His own delegation would have preferred not 
to accept the values, and had only agreed to them for the sake of compromise. 

6.5 The delegates of Italy, Brazil, Portugal, Canada, Cameroon and the United 
Kingdom confirmed that they too were not satisfied with the values proposed, but 
could accept them for the sake of compromise. 

6.6 The delegates of Czechoslovakia, Poland and Bulgaria wished to reserve 
the right to return to the question at a later stage. 

6.7 The delegate of Thailand pointed out that time was short, and that it would 
be better to settle the question of values now than to re-open it in Plenary. He 
proposed that, as a further compromise, the value for signal-to-noise ratio should 
be 25 dB. 

6.8 The delegate of Yugoslavia considered it incorrect for a delegation which 
had been a member of the Group to put forward a new proposal in the full Committee. 

6.9 The Chairman noted that there was no support for the proposal by Thailand. 
He suggested the three parameter values in the report be approved, and that the 
final sentence be amended to read : "A consensus on the above values was reached, 
with the exception of the delegations of the USSR, Bulgaria, Poland and Czechoslovakia, 
which reserved their right for further action." 

The document was approved, as amended, for transmission to the Editorial 
Committee, on the understanding that any reservations in regard to it would be 
expressed in Plenary. 

6.10 The Chairman of ad hoc Group 4G said that the values set out in Document 158 
could now be inserted in the relevant places in other documents. In Document 146, 
for example, the two sets of square brackets in section 3.4.1.3 should be replaced 
by the values 40 dB (~V/m) and 24 dB respectively; section 3.4.1.5 might read 
"For stable conditions a value of 24 dB shall be used for planning"; and the 
reference usable field strength in section 3.4.2 should be Er·ef = Emin + 3 "dB. 

6.!.1 The delegate of the United States of America, supported by the Chairman, 
suggasted that to ;:;ave time the meeting should instruct the Secretariat to enter 
the adopted values in the appropriate places in Committee 4 documents. 

6.12 The delegates of New Zealand,_ China and Japan said that the value to be 
indicated for the audio-frequency signal-to-noise ratio in section 3.4.1.3 of 
Document 146 was not the planning value of 24 dB, as had been suggested, but rather 
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the value used as a basis for measurement of the intrinsic receiver noise level. 
Measurement conditions had been based on IEC Document 315, and hence on a SNR value of 
26 dB. That was thus the figure to be inserted in section 3.4.1.3. 

6.13 The delegate of India shared that view. With regard to section 3.4.1.5, 
he felt that the proposed words "for stable conditions" were superfluous since the 
audio-frequency signal-to-noise ratio was always measured under stable conditions. 
His delegation supported the proposal to entrust the Secretariat with the task of 
inserting the values approved in Document 158 into other Committee 4 documents. 

6.14 The delegate of Chile said that to avoid any confusion a cross-reference 
to the relevant IEC publication might be inserted as a footnote to section 3.4.1.3. 

6.15 The representative of the IFRB, supported by the delegate of China, pointed 
out that it was not normal practice for ITU conferences to include such references 
in their- documents and that to do so would set a precedent. 

6.16 The delegates of Thailand and Qatar pointed out that since specific 
values were being given forE ,m and SNR in section 3.4.1.3, Ei 0 would itself be 
a fixed value. The whole of ~he suggested text was thus unnecessary, and it was 
sufficient to state that E. 0 = 3.5 ~V/m which was the figure obtained by applying 

l 
the formula. 

6.17 After further discussion, the Chairman suggested that in view of the late 
hour consideration of section 3.4.1.3 it should be deferred. The Secretariat would be 
instructed to insert the values adopted in Document 158 into Documents ll5(Rev.l), 
133 and 146, taking into account the comments made above. 

It was so agreed. 

The meeting rose at 2310 hours. 

The Secretaries 

G. KOVACS 

G. ROSSI 

The Chairman 

J. RUTKOWSKI 
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M~Xl 

3.8 Maximum number of freguencies reguired for broadcasting the same 
programme to the same zone 

3.8.1 Introduction 

Wherever possible, only one frequency should be used to radiate a 
particular programme to a given reception area. In certain special circumstances, 
it may be found necessary to use more than one frequency per programme taking into 
account the following considerations : 

over certain paths, e.g. very long paths, those passing through the 
auroral zone, or paths over which the MUF is changing rapidly; 

areas where the depth of the area extending outwards from the transmitter 
is too great to be served by a single frequency; 

when highly directional antennas are used to maintain satisfactory 
signal-to-noise ratios, thereby limiting the geographical area covered 
by such antennas. 

The decision to use more than one frequency per programme should be made 
on the merits of the particular case concerned. 

3.8.2 Use of additional freguencies 

A method leading to the determination of the mlnlmum number of frequencies 
needed to achieve specified levels of basic broadcast reliability has been developed. 
If the calculated basic broadcast reliability does not reach the desired value, it is 
necessary to consider if a combination of frequencies in separate bands could improve 
the basic broadcast reliability and if the amount of improvement would justify the 
use of additional frequencies. If the use of any additional frequencies does not 
increase the basic broadcast reliability for the specified value, for a specific 
percentage of test points in the required service area, the original number of 
frequencies should not be increased. 

In cases where the basic reception reliability obtained with one frequency 
is between 50% and 80%, a first additional frequency shall be tested. If the basic 
reception reliability calculated for two frequencies exceeds the limit specified in 
Figure /-Y/3.8.2 7, the additional frequency may be used. Only in those special cases 
where the basic reception reliability using two frequencies remains below 80% the 
calculation shall be repeated to test for an additional second frequency. The justifi
cation of these limits is that there should be a considerable improvement of the basic 
reception reliability in order to permit the use of additional frequencies." 

* ~ote 1 - These criteria may be modified by the second session of the Conference in] 
the light of the calculation results obtained on existing typical broadcasting 
circuits by the intersessional Working Group and/or the IFRB during the 
intersessional period. · 

Note 2 - For calculation of the basic reception reliability see paragraph 3.2.4.3. 
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ANNEX 2 

In HF broadcasting the antenna is the means by which the radio-frequency 
energy is directed towards the required service area. The selection.of the right type 
of antenna will enhance the signal in the service area, while reducing radiation in 
unwanted directions. This will protect other users of the RF spectrum operating on the 
same channel or adjacent channels to another coverage area. The use of directional 
antennas with well-defined radiation patterns is thus recommended as far as possible for 
HF broadcasting. 

Non-directional antennas can be used when the transmitter is located within 
the required service area. In this case the required service area as seen by the 
transmitter extends over an azimuthal angle greater than 1800. 

Directional antennas serve a double purpose. The first is to prevent inter
ference to other users of the spectrum by means of their directivity. The second is to 
provide sufficient field-strength for the listeners' satisfaction by means of their 
power gains. 

Although rhombic antennas are used for broadcasting, their use should be 
discouraged because of the size and number of their sidelobes, which could create 
technically avoidable interference. 

3.5.1.1 Choice of optimal antennas for various types of service 

A chart in Figure /-I/3.5.1.2 7 gives some general guidelines 
for the choice of optimal antennas, and may be helpful for determining the 
optimum antenna type for a given type of service according to the required 
distance range. Two different coverage categories are considered in this 
study: short distance and medium/long-distance services. 

A short distance service is understood here to be within a range of up 
to about 2000 km. This area can be covered with either,a non-directional or a 
directional antenna whose beamwidth can be selected according to the sec-
tor to be served. In the directional case, both horizontal dipole curtain 
and logarithmic-periodic antennas can be employed. The latter type 1~ 
multiband array with a wide operating frequency range, a low-to-medium 
gain and a large horizontal beamwidth. 

Medium and long distance services can be said to reach distances 
greater than approximately 2000 km. Such coverage can be provided by 
antennas whose main-lobe vertical elevation angle is small (6°-13°) and 
whose horizontal beamwidth is either wide between 65° and 950 (t!~icall~ ?OO) 
or narrow between JQO and 450 (tTpically 350) according to the angular width 
of the area to be served. 

The value of the field-strength in the reception area is influenced by the 
radiation characteristics of the antennas being used, and this will be optimized if 
the most suitable type of antenna is used. The direction of radiation of the main lobe 
of a short-wave antenna, its elevation angle and maximum gain are principally dependent 
upon the type of array and its height above ground. 
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The way in which these parameters vary is illustrated in Figure /-II/3.5.1.2 7 
for horizontal dipole curtain antennas fitted with reflectors and for arrays with mostof 
the commonly-used arrangements of dipoles when operated close to their design frequency. 
The way in which the maximum gain and elevation angla of the main lobe of rhombic 
antennas vary with height above ground is also shown. 

An illustration of the angle of elevation involved in the propagation of 
short-wave signals via the F-layer for distances up to 10,000 km is shown in 
Figure /-III/3.5.1.2 7. From this Figure it can be seen that the angles involved tend 
to be less than 100 for all distances beyond 5,000 km and angles above about 20° are 
only suitable for distances of less than 2,000 km. From Figure II it can be seen that 
the low angle arrays whose radiation is at a maximum at angles of 10° or less tend to 
have the highe.st gains, and that low-gain antennas have their maximum radiation at the 
high angles most suitable for short-distance services. 

3.5.1.2 A set of representative types of antenna 

Antenna patterns used for planning purposes need to take account of practical 
considerations, they should be standardized for reference purposes and they should be 
representative of the large range of types of antenna in common use. A set of repre
sentative antenna types recommended for planning purposes, based on single band antennas, 
together with their vertical and azimuthal characteristics are summarized together with 
the gain (dBi) and elevation angle of maximum radiation (Table /-A/3.5.1.2 7). Details 
of the total horizontal be~mwidth (between -6 dB points) for the respective types is 
also given (Table i-B/3.5.1.2_7). 



short distance 

about 2000 km or less 

directional 

tropical 
antenna 

horizontal 
antenna 

vertical 
antenna 

wide 

Log. periodic ant. Curtain array 
single plane HR m/n/h 

m • I or 2 
0.65 5 T ~ 0.8 n • 1 or 2 

17° ~ 6 ~ 50° 
80° ~ BW ~ 130° 0.25 ~ h ~ 

8 .$ G· 1 s 14 dB 15° ~ 0 ~ 

0.6 
50° 

70° ~ BW ~ 180° 
9 ~ G· 1 .s. 16 dB 

medium and long distance 

(directional only) 

narrow 

Curtain array 
HR 4/1/h 
HR 4/2/h 

0.25 ' h ' 0.6 
15° ~ e .~ ~~ 

BV ot 35° 
13 ~ Ci S 19 dB 

wide 

Curtain array 
HR 2/3/h 
HR 2/4/h 

0.4 ~ h ~ 1. 2 
6° ' e ~ 13° 

BW ::1 70° 
16 .s. Gi .s. 19 dB 

6 Elevation angle 

Curtain array 
HR 4/3/h 
HR4/4/h 

0.4 ~ h ' 1. 5 
6° ~ e ~ 13° 

BW ::::: 35 ° 
19 ~ Gi s 22 dB 

Gi Gain in dB relative to an 
isotropic antenna isolated in space 

Cai~ in dB relative to a half-wave 
dipole isolated in space (Ci • Cd + 2.2 dB) 

Rhombic antenna 

not recommended 

of maximum radiation 
of the main beam 

BW Total horizontal beamwidth (-6 dB relative to maximum) 

HR Horizontal dipole curtain antenna with reflector 

m Number of half-wave elements in each row 

n Number of half-wave elements in each stack 

h Height above ground in full wavelengths of the botto~ row of 
elements 

Taper ratio of log. periodic antenna 

Antenna selection chart 



• G i • Gd • Z . 2 dB 

Arrays of single dipoles 
in each stack (n • I} 
Arrays of 2 dipoles in 
each stack (n • 2) 
Arrays of 4 dipoles in 
each stack (n • 4) 
Typical rhombic antenna 
(h: height above ground) 
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8 10 

angle (degrees) 

12 1L 

isotropic gain Gi* in dB 

Nomenclature according to Appendix 2-7 of the Radio Regulations 1982 

KR hori~ontal curtain antenna vith reflector 
rn/ number of half-wave elements in each row 
/n/ number of half-wave elements in each stack (one ab.,ve the other) 
/h height above ground in full waveleneths of the bottom row of 

elements, or of typical rhombic antennas 

FIGURE /-II/3.5.1.2 7 

Variation of maximum gain (dBi) with elevatlon angle. for hrtrfz.Q..O..:: 
tal dipole curtain arrays fitted with reflectors and for typical 
rhombic antennas. aboye a perfect earth 

20 
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Principal characteristics of the set of repr~sentative types of antenna 

VERTICAL 
CHARACTER! STI C 

TYPE OF 
AJlTENl~A 

---/m/o/h 

-/4/1 

-/4/0.8 

-/4/0.5 

-/J/0.5 

-/2/0.5 

-/2/0.3 

-/1/0.5 

-/1/0.) 

Gi = Gd + 2.2 dB 

TABLE /-A/3.5.1.2 7 

Gain and elevation angle in the direction 

of maximum radiation 

.. ; IN T~£ DIRECTION OF MAXIMUM RADIATION 

AZIMUTHAL CHARACTERISTIC 

HR4 HR2 HRl H2 Hl 
GAIN GAIN GAIN GAIIi GAIN 

G. (dB) 11 G. (d.B)• G. (dB) • G. (dB)* Gi (dB). 
l l 1 1 

22 19 

22 19 

21 19 

20 18 

19 16 14 11 

18 15 13 10 

14 12 11 9 
11 10 

9 7 

ELEVATION 
kNGLt; t:l 

(DEGREES) 

7 

8 

9 

12 

17 

20 

28 

44 
47 
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TABLE ~-B/3.5.1.2_7 

Total horizontal beamwidth at the 
elevation angle of maximum radiation (for single band antennas) 

TOTAL HORIZONTAL BEAi-1\JI DTH (-6 dB) 
TYPE OF DEGREES 
ANTENNA 

---/m/n/h HR4 HR2 HRl Hr, 
"- dl 

ALL TYPES 
-/4/1 to 35 70 108 112 
-/2/0.5 

-/2/0.) 35 70 110 116 
------

-/l/0.5 74 114 78 126 

-/1/0.J 90 180 180 180 

For antennas not included in Table /-A/3.5.1.2 7 an equivalent representative 
type whose performance is nearest to that of the antenna-under consideration can be 
determined by reference to Table ~-C/3.5.1.2_7. 

0.9 
0.65 
0.4 

TABLE ~-C/3.5.1.2_7 

Determination of the representative antenna having a radiation 
pattern most similar to that of any non-representative one, on 

the basis of the value of the parameters n and h 

,, 

HR m/n/h H m/n/h 
h 

n=4 n=J n=2 n=l n=2 n=l 

h !. 0.9 m/4/1 m/4/0.8 m/3/0.5 - - -
> h ~ 0.65 m/4/0.8 m/4/0.5 m/J/0.5 - - -
> h 2. 0.4 m/4/0.5 m/J/0.5 m/2/0.5 m/1/0.5 m/2/0.5 m/1/0.5 
> h m/J/0.5 m/2/0. 5 m/2/0.J m/1/0.J m/2/0.3 m/1/0.3 

m number of half-wave elements in each row (m=4, 2 or 1, where appropriate) 
n number of half-wave elements in each stack 
h height above ground of the bottom row of elements, expressed in terms 

of the wavelength at the operating frequency. 
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In the case of multi-band antennas, (curtain and log periodic) a single value 
of h, an important parameter with regard to the vertical radiation pattern and the 
angle of maximum radiation, no longer corresponds to the physical height of the bottom 
row of elements of the antenna over the range of operating frequencies. The equivalent 
value h' at the required frequency of operation can be found in the following way : iu 
Figure /-IV/3.5.1.3 7 enter the vertical angle of maximum radiation, taken from the 
antenna-diagram for-the respective frequency band, into the ordinate. Choose the ; 
curve with the appropriate value of n. Read from the abscissa the equivalent height h'. 
The equivalent type of antenna can then be determined by entering Table /-C/3.5.1.2 7, 
taking this new value of h. - ~ 

.. ]6 
a .. 
tl 

A 

c 
... 3 
a 
• I! ... 

2 • 

.\ 
c 28 .... 
c 
0 --, • 
"' 

. 
.• 

I( 20 

2 
• 

\ 

~ &6 ., -0 

• - . 

\ 
~ 

" .......... 

.................. --~ 11 .. 
c 
~ 
:; a• 
> • -... ... 

02 

. 

~ n • 2 

' " ~ 
n • 3 " ~ ~ 

......... 

n • 4 
............ :-.. ~ 

....... ~ '-.... -... -- ....._ 
:--..- -.. r----r-- --- -- ........ --..__ -r---- -r--r----- - ..__ --..__ 

r-- -

1.0 12 .... 16 lB 2D , 
Height. h. expresoed io ~ 

FIGURE /-IV/3.5.1.3_7 

Diagram enabling the equivalent value of the parameter h to 
be determined in the case of a rnultiband antenna having n 

half-'w"ave elements in each stack 

Additional data particularly concerning the azimuthal performance over tbe 
operating range of a multi-band antenna, are required for later inclusior.t in 
Table /-D/3.5.1.5 7 as they become 8.Vailable. To achieve this, administrations are 
encouraged to submit to the CCIR accurate data in the format given in 
Table i-D/3.5.1.5_7 during the intersessional period. 
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A set of simplified antenna patterns for planning purposes 

The vertical pattern and azimuthal pattern of the antennas listed in 
Table /-A/3.5.1.2 7 can each be represented by a set of values of the relative 
attenuation in dB-below maximum gain, each value relative to the maximum radiation in 
both elevation and azimuth, and to the maximum gain of the array. The attenuations, 
in dB, relative to maximum gain, for the azimuthal pattern are listed in 
Table /-D/3.5.1.5 7 and those for the vertical pattern are listed in 
Tables_i_E, F, G/3.5.1.5_7. 

When an antenna is slewed horizontally, the main beam may be considered as 
unchanged in shape. It can, therefore, be assumed that the azimuth of maximum 
radiation of the main beam in the slewed mode coincides with the horizontal angle 
~ = 0 (see paragraph 3.5.1.5) in Table /-D/3.5.1.5 7. Representation of radiation 
outside the main beam is required in a similar tabulated form and the CCIR Secretariat 
is requested to provide the appropriate values based on the data contained in the 
CCIR Antenna Handbook. 

3.5.1.5 Representation of antenna patterns 

Antenna diagrams are conventionally used to represent the spatial radiation 
distribution of an antenna or an array of antennas. The CCIR uses a sinusoidal 
projection, also called "SANSON-FLAMSTEADPROJECTION" where the representation of the 
hemisphere and the contours are shown in the plane of the paper. 

The formulas from which these patterns have been developed are extremely 
complex. 

The 3-dimensional radiation pattern of an antenna can be derived from : 

a) the vertical radiation pattern within that plane normal to the horizontal 
through the azimuth of maximum radiation G(8)!~ = 00 

b) the azimuthal radiation pattern. 
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The pictorial representation of the angles e and ~ is given in 
Figure L-V/3.5.1.5_7. 

Direction 
of maximum 
radiation 

I 
,; 

I 

Observation point 

4 

Flat homogeneous ground 

Great circle bearing 
transmitter to 
receiver 

FIGURE /-V/3.5.1.5 7 - -

Pictorial reEresentation of the angles e and ~ 

For planning purposes it is more convenient and much faster in any computational 
process to use tabulated information. 

A suitable set of antenna patterns in the form of look-up tables has been 
prepared giving values for the antenna radiation patterns which are in close agreement 
with those given by the CCIR. 

This set of antenna patterns uses a conversion technique to form the true 
radiation pattern from the separate values of vertical and azimuthal attenuation 
factors. 

It can be shown that by appropriate substitution of sin ~ cos e = sin~ 
in the azimuthal components of the full formula,the 3-dimensional radiation pattern o~ 
an antenna can be represented by two expressions, one representing the horizontal-patterL 
as a function of w and the second, the vertical pattern as a function of e. 

Tables can therefore be constructed showing the attenuation relative to the 
maximum gain varying with angle. Table /-D/3.5.1.5 7 represents the horizontal pattern 
as a function of w and Tables /-E-G/3.5.1.5 7 represent the vertical pattern as a 
function of e. - -
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In obtaining the attenuation for any angle of elevation and azimuth, the 
angle ~ must be calculated using the following formula 

~ = arc sin (sin ~ cos 8) for ~~~ ~ 900 or 

~ = 180 - arc sin (sin ~ cos 8) for ~ > 900 

~ = -180 - arc sin (sin ~ cos e) for ~ < -900 

where 

~ = angular difference between great circle bearing transmitter to receiver 
and azimuth of maximum radiation of the antenna. 

e = angle of vertical radiation. 

The attenuation values for~ and 8 can then be determined from the appropriate tables. 

The resulting antenna gain in the required direction is then £alcu1ated by 
summing the attenuation for the appropriate values of 8 and~ (Tables /-D-G/3.5.1.5 7) 
and then subtracting thetotalattenuation subject to the limitations defined below,
from the maximum gain (Table i-A/3.5.1.2_7) for the appropriate antenna. 

Forward Radiation 

For angles of elevation below the vertical angle of maximum radiation, the 
total attenuation should not exceed a value of 30 dB. 

For angles of elevation equal to and above the vertical angle of maximum 
radiation, the resultant antenna gain shall not fall below -8 dBi. 

Reverse Radiation 

For HR m/n/h antennas, at all angles of elevation the total attenuation should 
not exceed a value of 30 dB. 
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TABLE L-D/3.5.1.5_7 

Antenna attenuation relative to the gain in the direction 
of maximum radiation, at angles of azimuth relative to the 

direction of maximum radiation, for planning purposes 

Azimuthal attenuation (dB) 
. 

HR4/n/h HR2/n/h HRl/n/h H2/n/h 

0 0 0 0 
0.7 0.4 0.3 0.2 

2.3 1.0 0.7 0.5 

5.1 1.8 1.1 1.2 

9.3 2.9 1.6 2.1 

16.5 4.0 2.0 3.3 

30 5.8 2.8 4-5 

20.6 7.8 3.7 6.7 

17.2 9.9 4.5 8.7 

16.5 12.1 5.1 11.2 

17.7 15.1 6.2 13.7 

20.2 18.7 7.7 15.0 

23.2 22.4 8.8 18.0 

26.2 25.8 12.0 25.3 

30 30 11.9 29.5 

30 30 11.9 30 

30 30 15.3 30 

30 30 18.7 . 30 

30 30 18.5 30 

H1/n/h 

0 
0.1 

0.2 

0.5 

0.8 

1.2 

1.4 

2.6 

3.5 

4.3 

5.0 

4.2 

4.7 

8.9 

9.8 

10.4 

15.4 

16.3 

16.2 

Bi-d~rectional antennas 
30 30 18.3 

30 30 17.5 

30 30 17.2 

30 30 16.2 

30 30 15.2 

27.7 26.9 14.7 

26.0 24.5 13.5-

25.2 22.6 13.7 

25.5 21.2 14.1 

27.2 20.0 14-9 

30 18.6 14.9 

30 18.2 15.2 

30 17.5 15.4 

23.2 16.7 15.4 

19.3 16.1 15.3 

16.9 l t::: .- 15.2 
I 

_ _,.) 

15.5 I 15.2 15.1 

15.0 I 15.0 I 15.0 I 

: 

i 

l 
; 

I 

' 

; 
: 

l 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation for 

planning purposes (antenna type :HR m/4/h). 

Elevation Vertical attenuation (dB) 
angle (8) 
(degrees) h = 0.5 h = 0.8 h = 1.0 

0 30 30 30 

3 6.0 4-9 4.2 

6 1.3 0.6 0.3 

* 8 0.7 0 0.8 

9 0 0.1 0.5 

12 0.8 2.4 4-3 

15 8.1 8.2 15.0 

18 8.6 25.0 15.7 

21 18.4 16.0 10.6 

24 28.7 14.2 12.3 

27 24.3 18.8 19.3 

30 30 30 30 

33 20.1 22.3 30 

36 14.6 21.9 26.4 

39 12.7 30 16.5 

42 13.0 21.0 12.0 

45 15.2 14.9 11.5 

48 19.7 12.4 12.3 

51 27.4 11.8 15.0 

54 24-3 12.5 20.2 

57 20.1 14-4 29.2 

60 18.5 17.2 26.4 

63 18.3 21.1 22.7 

66 19.2 26.3 21.9 

69 20.9 30 22.6 

72 23.2 30 24.5 

75 26.4 30 27.4 

78 30 30 30 

81 30 30 30 

84 30 30 30 

87 30 30 30 

90 30 30 30 

* The values corresponding to this angle have been inserted to facilitate ·the evaluation of 
Gtl, as per paragraph 3.2.1.3.2. 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation, at various angles of elevation, for planning 

purposes (antenna types : HR m/3/0.5, HR m/2/h, HR m/1/0.5 and HR m/1/0.3) 

Vertical attenuation (dB) 

m/3/0.5 m/2/h m/1/0.3 m/1/0.5 
h = 0 . .3 h = 0.5 

30 30 30 30 30 

7.9 12.3 10.6 18.2 14.7 

2.8 6.6 5.0 12.3 8.8 

1.1 4.4 3.0 9.9 6.6 
0.6 3.6 2.2 9.0 5.6 
0 1.8 0.7 6.7 3.6 
0.6 0.7 0.7 5.0 2.l 

2.4 0.1 0.1 3.7 1.1 

5.4 0.4 0,6 2.7 0.5 

10.3 0.2 1.8 1.9 0.1 

18.9 0.8 3.5 L3 0 

27.2 1.7 6.0 0.8 0.1 

20.1 2.9 9.4 0.5 0.3 

19.9 4.4 14.4 0.2 0.8 

24.4 6.2 22 .• 0 0.1 1.4 

30 8.3 21.5 0 2.2 

22.6 10.9 16.8 0 3.2 

17.4 13.9 14.6 0.1 4.4 

15.1 17 .. 4 13.7 0.2 5.8 

14.1 21.0 13.6 0.3 7-3 

14.1 25.9 14,1 0.5 9.0 

14.9 29.3 15.1 0.7 11.0 

16.2 30 16.6 1.0 13.1 

18.1 30 18.4 1.3 15.1 
. 20.5 30 20.7 1.6 16.7 

23.? 30 23.5 1.9 17.3 

25.3 30 26.8 2.2 17.2 

26.0 30 30 2.6 16.8 

25.6 30 30 2.9 16.4 

24.9 30 30 3.2 16.1 

24.6 30 30 3.6 ;16.1 

24.6 30 30 3.6 16.1 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph .3.2.1 • .3.2. 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation, 

for planning purposes (antenna type : H m/n/h) 

-

Vertical --attenuation (dB) 

H m/1/0.3 H m/1/0.5 H m/2/0.3 H m/2/0.5 

30 30 30 30 

18.4 14.7 12.3 10.6 

12.5 8.9 6.6 5~0 

10.,1 6.6 4.4 3-0 

9 ... 2 5.7 3.6 2.,.2 

7.0 3.6 1.8 0.7 

5.2 2,2 0.7 0.1 

3.9 1.2 0,1 0.1 

2,9 0.5 0 0.,_7 

2~ 0.1 0,2 1.8 

1.5 0.1 0_.48 3.5 

1,0 0.1 1,6 6.0 

0.7 0.3 2 .. 8 9.4 

0 .. 4 0.7 4.3 14 .. 3 

0.2 1.3 6~1 2L,9 

0.1 2.1 8.2 21.3 

0 3.0 10.7 16,6 

0 4.1 13.6 lll..., ~~ 

0 5.4 11'.0 13._3 

0.1 6.9 21.0 13.1 

0.2 8.5 25.4 13 .. 6 

. 0.3 10.4 28.7 14.5 

0.4 12.3 29.6 15.8 

0.6 14.2 29.5 17.5 

0.7 15.6 29.9 19.7 

0.8 16.0 30 22.2 

0.9 15.8 30 25.3 

1.1 15.1 30 30 

1.1 14.4 30 30 

1.2 13.9 30 30 

1.2 13.6 30 30 

1.4 14.0 30 30 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 
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GRADUAL INTRODUCTION OF SSB 

(Planning aspects) 

L 1 •. J The eventual changeover to SSB will make for efficient utilization of the 
spectrum. Voluntary SSB transmissions may, however, be permitted in lieu of planned 
DSB transmissions, without increasing the level of interference caused to DSB 
transmissions appearing in the Plan. 

Taking account of the fact that the criteria of compatibility between 
DSB and SSB are not yet completely known* and of the economic implications, this 
session is of the opinion that : 

[ 1.1] ·The second session of the Conference should fix the date of the beginning 
of the transition period. 

~1.2_7 The duration of the transition period may be fixed at 20 years, and 
consideration must be given to the timely availability of necessary receivers. 

The date of the cessation of DSB emissions will thus become known when 
the· second session fixes the date referred to in r 1.1 J above. 

[2._7 SSB should be introduced in the same bands as are used for DSB. It has 
also been recognized that no channels should be reserved exclusively for SSB. 

* f See 3 • 9. 2. 4. ] 
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CHAPTER 3 

TECHNICAL CRITERIA 

3.1 Double sideband (DSB) system specifications 

After a review of administrations' proposals and the study of this matter 
by the CCIR, the Conference adopted the following double sideband (DSB) system 
specifications. 

3.1.1 Transmission characteristics 

3.1.1.1 Audio-frequency bandwidth 

The upper limit of the audio-frequency bandwidth of the transmitter shall 
not exceed 4.5 kHz and the lower limit shall be 150 Hz, with an attenuation of 6 dB per 
octave for frequencies lower than 150 Hz. 

3.1.1.2 Necessary bandwidth 

The necessary bandwidth shall not exceed 9 kHz. 

3.1.1.3 Characteristics of modulation processing 

The audio-frequency signal shall be processed so that the modulating signal 
retains a dynamic range of not less than 20 dB. Excessive amplitude compression, 
together with improper peak limitation, le~ds to excessive out-of-band radiation and 
thus to adjacent channel interference, and is therefore to be avoided. 

3.1.2 Channel spacing 

Channel.spacing for double sideband (DSB) shall be 10kHz. 

In the interest of spectrum conservation, it is also permissible to inter
leave double sideband transmissions midway between two adjacent channels, i.e. with 
5 kHz separation between carrier frequencies, provided that the interleaved trans
mission is not to the same geographical area as either of the transmissions between 
which it is interleaved.* 

* For SSB emissions see section 3.9.1.4. 

J.l.3 Nominal carrier frequencies 

Carrier frequencies shall be integral multiples of 5 kHz. 
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3.1.4 Receiver characteristics 

3.1.4.1 Overall selectivity of the receiver 

The overall selectivity of the receiver as shown in Figure t-l/3.1.4_7 below, 
shall be used for planning purposes. 
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/-).2 Propagation_, radio noise and solar index 7 

).2.1 /-Published in Document 157, pages R.2/l- R.2/l0._7 

3.2.2 Atmospheric and man-made radio noise data 

3.2.2.1 Atmospheric radio noise data 

The hourly median values of atmospheric noise intensity as contained in 
CCIR Report 322-2 are adopted. 

The method of implementation of the data may be : 

a direct calculation as required based upon a numerical representation of 
the maps; 

a grid representation similar to that currently in use by the IFRB, except 
that the grid should have a size of 10° latitude by 15° longitude in all parts 
of the world; 

the precalculation of values appropriate for each test point. 

The option selected should be such as to minimize the calculation time 
required during the operation of the planning method. 

3.2.2.2 Man-made radio noise data 

The median value of the man-made noise power (Fam) to be adopted; 
expressed in dB above thermal noise at T0 = 288K, is given by : 

Fam = 60.4 - 28.15 log f 

where f is the frequency in MHz. 

3.2.2.3 The combination of atmospheric and man-made noise 

In each case the values of atmospheric noise and man-made noise intensities 
shall be compared and the greater one shall be used. 

3.2.3 Signal fading 

3.2.3.1 Short-term (within the hour) fading 

The upper-decile amplitude deviation from the median of a single signal is to 
be taken as 5 dB and the lower-decile deviation is to be taken as -8 dB. 
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'.2.3.2 :Song-term (day-to-day) fading 

The magnitude of the long-term fading, as determined by ~he ratio of the 
operating frequency to the basic MUF, is given in Table L I.3.2.3_/. 

Decile deviations from the predicted monthly median value 
of signal field strength, in dB, arising from day-to-day variability 

Corrected 
geomagne~ ic < 6o· > 60. -
latHude1 

Transmitting frequency/ ~ower Uppe.- Lower Upper 
predicted b&sic HUF decile decile decile decile 

~ 0.8 -8 6 -ll 9 

1.0 -12 8 -16 11 

1.2 -13 12 -17 12 

l.l. -10 13 -l) 13 

l.6 -8 12 -11 12 

1.8 -a 9 -11 9 

2.0 -8 ~ -ll 9 

).0 -1 8 -9 8 

16.0 -6 1 -8 7 

~ 5.0 -5 1 -7 7 
I 

1
If any point on that part of the great circle which passes through the 
transmitter and the receiver and which lies between control points located 1,000 km 
from each end of the path reaches a corrected geomagnetic latitude of 60° or more, the 
values for ~ 60° have to be used. The relationship of corrected geomagnetic latitude 
to the geographical coordinates is shown in Figures L 1 and 2/3.2.3 7, 
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Corrected geomagnetic latitude in the northern hemisphere 

(Geographic latitude and longitude are also displayed for reference) 
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Corrected geomagnetic latitude in the southern hemisphere 

(Geographic latitude and longitude are also displayed for reference) 
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Values of the appropriate solar index and the seasonal periods on the basis 
of which planning shall be carried out. 

Seasonal divisions of the year and representative months 

The year shall be sub-divided into four Eeasons f~r propagation prediction 
purposes. These seasons are listed in the Table L I/3.2.5_/. When predictions are made 
for a single month to represent a season, the month selected shall be as indicated 
in the second column of the Table. 

Season Representative 
month 

November-February January 

~March-April April 

May-August July 

September-October October 

3.2.5.2 Solar index values 

L-Text will follow._/ 
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3.3 Radio-frequency protection ratios 

After a careful review of administrations' proposals and the extensive 
study of this matter by the CCIR, the Conference adopted Recommendations which take 
account of subjective tests comparing the quality of listener satisfaction for 
various protection ratio levels. The decisions taken also took account of the fact 
that the number of requirements and the limited amount of allocated spectrum space 
would require a reduction of the desired protection ratio commensurate with the 
number of requirements to be satisfied. With these considerations in mind, the 
following decisions were made. 

3.3.1 eo-channel protection ratios and frequengy tolerances 

For stable conditions where the frequency difference between wanted and 
unwanted carriers does not exceed lOO Hz, the value of 27 dB is adopted as a value 
to be achieved if feasible. If this protection ratio value is unobtainable, the 
values in Figure ~B/3.3.1_7 provide planners with advice on the resultant quality of 
service when protection ratios are less than 27 dB. 

Transmitter frequency tolerances are contained in Appendix 7 of the Radio 
Regulations. To make sure that the frequency difference between wanted and unwanted 
carriers referred to above does not exceed lOO Hz, administrations are urged to use 
a frequency tolerance of no more than ± 50 Hz. 

5 

4 
3.8 ---------------------------------------·: 
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3 ------------------------
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FIGURE ~B/3~3.1~ 

Relationship between reception quality 
and eo-channel RF protection ratio· 
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Table ~C/3.3.1_7 indicates the five quality and impairment assessment grades. 

TABLE t=C/3.3.1 7 

Quality Impairment 

S Excellent S Imperceptible 
4 Good 4 Perceptible, but not annoying 
3 Fair 3 Slightly annoying 
2 Poor 2 Annoying 
1 Bad 1 Very annoying 

Relative values of protection ratio as a function of carrier frequency 
separation 

Once a value for the eo-channel radio-frequency protection ratio has been 
determined, the radio-frequency protection ratio, expressed as a function of the 
carrier frequency spacing, shall be determined by adding the value given in the 
curve in Figure ~C/3.3.2~ to the value of the eo-channel RF protection ratio. 
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In considering the definitions relating to coverage and service area, 
Committees 4 and 5 decided to delete the definitions contained in Document 115(Rev.l) 
for the "coverage area" and the "service area" and adopted the following definition : 

"Required service area (in HF broadcasting) 

The area within which an administration proposes to provide a broadcasting 
service." 

The Editorial Committee is asked to submit this definition to the Plenary 
Meeting for further approval. 

Mr. IRF ANULLAH 
Chairman of Committee 5 

J. RUTKOWSKI 
Chairman of Committee 4 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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Summary Record of the Third Meeting (Document 128) 

The Summary. Record of the Third Meeting was approved. 

2. Position of the Conference accounts at 27 January 1984 (Document 151) 

2.1 The Secretary introduced the document. 

Annex 1 

Subhead I 

In accordance with the decision taken at the second meeting, the credit of 
100,000 Swiss francs provided in the budget for electronic equipment had been 
reinstated at the request of the IFRB. 

Subhead II 

The estimate for supernumerary staff had been reduced by 90,000 Swiss francs. 
With regard to travel expenses, initially estimated at 200,000 Swiss francs, provision 
was now being made for a credit of only 100,000 Swiss francs. Thus the overall 
difference in relation to the adjusted budget was approximately 220,000 Swiss francs. 

Subhead III : 

Savings had also been made in expenditure on premises and equipment. The 
margin in relation to the budgeted amount of 410,000 Swiss francs was currently 
150,000 Swiss francs. 

The totality of the adjusted Conference budget, i.e. 2,556,000 Swiss francs, 
would probably not be used. There would be a margin of 365,000 Swiss francs, and 
further savings might be possible. 

Annex 2 

The final total for section 17 was 82,421 Swiss francs. Total expenditure 
for 1983 (limit· value, i.e. on l September 1982) amounted to 403,000 Swiss francs, or -
331,000 Swiss francs less than the 1983 budget. 

Annex 3 

The difference for 1983 given in the third column of the table was 
currently 497,000 Swiss francs. Thus only about 50% of the credits had been used. 

2.2 The delegate of Japan observed that total expenditure under Subhead I of 
Annex 1 exceeded the amount given in the adjusted budget by 9,000 Swiss francs. He 
asked whether the !TU's accounting system made any allowance for such excess 
expenditure. 

2.3 The Secretary said that, under the Financial Regulations of the Union, 
spending in excess of the credits entered against a subhead was not directly 
authorized; if expenditure was higher than the credits provided, the Administrative 
Council had to be informed and justification provided. With regard to item 11.401, 
he explained that the IFRB had considered it essential to issue a special contract 
to one official, on the understanding that a corresponding saving would be made on 
intersessional work. However, as only an estimate was involved, the related 
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particulars did not appear in Annex 1, and it had been assumed that the totality of 
the credits authorized by the Administrative Council for intersessional work would be 
used. However, he was convinced that the credit of 519,000 Swiss francs would not be 
exceeded. 

2.4 In reply to the delegate of the United States of America, who asked whether 
the amounts saved in 1983 could be made available to the Conference in 1984, 1985 and 
1986, the Secretary said that credits which had not been used in 1983 would not be 
available to the Secretary-General in 1984. However, the Administrative Council at 
its 1984 session could enter the amounts concerned in the budget for 1985, in 
accordance with Additional Protocol I to the International Telecommunication Convention 
(Nairobi, 1982). 

3. Draft report of Committee 3 to the Plenary Meeting 
(Dpcument DT/40) 

3.1 The Secretary introduced the draft report to the Plenary Meeting, which was 
based on the reports of previous conferences. However, it was the first to be 
submitted since the entry into force of the Nairobi Convention and one important 
addition had been made to the terms of reference of the Budget Control Committee, 
namely, point c), in respect of which a note had already been addressed to the 
Chairmen of Committees 4 and 5. 

Sections 1 to 4 of the draft report followed the pattern of past years. 
The difference between the (adjusted) credit allocated by the Administrative Council 
and the total estimated amount to be charged to the ordinary budget for the 
Conference would have to be inserted in section 3. Section 5 would be completed at a 
later stage. The name of the Inter-American Association of Broadcasters should be 
added to the list in section II.4 of Annex 3. 

3.2 The Chairman observed that the Committee would probably need to hold 
more than five meetings. In addition, the second part of the comments recorded in 
paragraph 2.1 of the Summary Record of the First Meeting (Document 63) concerning the 
facilities available to delegates should be added to section I of the draft report. 

4· Date of the next meeting (Document 74) 

4.1 The Chairman noted that, pursuant to Resolution 48 and Article 80 of 
the Convention, Committee 3 could not complete its work until Committee 5 had held 
its last meeting. He would therefore request the Steering Committee to take the 
necessary action. 

It was so agreed. 

The meeting rose at 1435 hours. 

The Secretary 

R. PRELAZ 

The Chairman 

E. DuCHAR.ME. 
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Report of Chairman of ad hoc Group 4C (Documents 141, 133(Add.l)) 

1.1 The Chairman of ad hoc Group 4C said that the Group had met that morning 
and had had a very full discussion, but had not been able to reach a unanimous 
conclusion. As he had previously reported, the ad hoc Group had considered whether 
the protection ratio including subjective factors was different from the objective 
measurement of signal-to-interference ratio. Not all members had been convinced, 
but the majority had agreed that a difference did exist and that it was appropriate 
to take it into account. At that morning's meeting, two delegations had supported 
the view that 5 dB, as proposed by the delegation of India (Document 131) should be 
added to the steady state protection ratio before going on to consider the additional 
effects of signal fading (in the hour or from day-to-day variation). Another two 
delegations had thought that it might be sufficient to take the 5 dB to represent 
all the fading with no other allowances, but it had finally been agreed that some 
additional allowance for day-to-day fading was necessary and it had been proposed 
that another 5 dB be allowed for that, the total r.m.s. value would therefore be 7 dB. 

The debate had continued, with very different views being expressed, and 
for a time it had appeared that a slightly amended version of the United Kingdom 
proposal in Document 145 might prove acceptable. Towards the end of the meeting, 
however, another compromise had been found which, though not accepted by all, was 
agreeable to the majority. That consisted in redrafting steps 13 and 14 in Table 2A 
(Document 133(Add.l)) as follows : 

Description Source 

13 10% fading allowance 10 dB (< 60° corrected geomagnetic latitude) 

14 dB (~ 60° corrected geomagnetic latitude) 

14 90% fading allowance 10 dB (< 60° corrected geomagnetic latitude) 

14 dB (~ 60° corrected geomagnetic latitude) 

coupled with a firm recommendation that those values would only be acceptable if the 
maximum reliability allowed for in the planning process were 80%. The inclusion of 
a footnote, similar to Note 1 to section 3.2.3.2 of Document 115(Rev.l) was also 
stated necessary, and possibly a cross reference to the associated maps. From 
Document 121, which gave the variation of the probability distribution, it would be 
seen that for 80% of the time those numbers were effectively reduced to 0.63 of their 
value at 90%. That reduced the effect of any small error in a statistically accept
able way and made it easier to accept the compromise proposal. 

If the proposal were accepted, it would be necessary to modify Table 2A 
in Document 133(Add.l) by deleting steps 2-5 and 8-11 and renumbering the whole 
Table. While the proposal was not entirely satisfactory, it was the best compromise 
which ad hoc Group 4C had been able to achieve. 

1.2 The delegate of India expressed his appreciation of the efforts mady by the 
Chairman of ad hoc Group 4C to evolve a reasonable compromise, and said that in a 
spirit of cooperation his delegation could accept it. 

* 

* 
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1.3 The delegate of China said that the great majority of participants at the 
ad hoc Group meeting had accepted that compromise solution. He warmly supported it, 
while reaffirming his delegation's intention of cooperating in all the Conference's 
future work. 

1.4 The delegate of Brazil said that his delegation, which had not taken part 
in the work of the ad hoc Group, could accept the compromise solution proposed. 

1.5 In the absence of objections, the Chairman declared the proposal adopted a.nct 
said that Table 2A would be redrafted by the Secretariat with the help of the Chairman 
of ad hoc Group 4C. 

1.6 The delegate of Iran suggested that Figure 2 in section 3.2.4.2 (Document 133) 
needed to be redrawn in the light of the decision taken. 

1.7 The Chairman of ad hoc Group 4C pointed out that the decisions related to 
the alternative method described in Addendum 1, but agreed that Figure 2A needed to be 
redrawn. He asked for latitude to make drafting changes to section 3.2.4.2 in order 
to make it clear that two different methods were being presented for approval so that 
Committee 5 would have a choice. 

In reply to a suggestion by the representative of the IFRB, he said that he 
was unable to add any technical guidance on the advantages and disadvantages of the 
two methods to assist Committee 5 in making its choice. He could only point out that 
the first method used the objective criterion of the radio-frequency signal-to
interference ratio, while the second was based on the radio-frequency protection ratio 
and took subjective factors into account. 

1.8 The Chairman said that the planning method needed to be known before any 
further decisions could be made. 

2. Report of the Chairman of Working Group 4A (continued) (Document 133) 

2.1 Section 3.2.4.3 (Basic reception reliability) 

2.1.1 The Chairman of Working Group 4A introduced section 3.2.4.3 (Annex 2 to 
Document 133). He explained that the square brackets at steps (4) and (6) of Table 3 
simply indicated that the procedures they enclosed might not be needed. They should 
therefore be retained pending a decision whether the procedures were to be used in 
the planning method or not. If the section was approved, Committee 5 or the Plenary 
Meeting would need to take a clear decision on the matter. 

2.1.2 The Chairman said that if he heard no objection, he would take it that the 
Committee wished to approve the section. 

Section 3.2.4.3 was approved. 

2.2 Section 3.2.4.4 (Overall reception reliability) 

2.2.1 The Chairman of Working Group 4A introduced section 3.2.4.4 (Annex 2 to 
Document 133). He said that the method described was similar to the one just approved 
for determining basic reception reliability. The square brackets at steps (4) and (6) 
of Table 4 should be retained for the same reasons as those in Table 3. 

2.2.2 The Chairman said that if he heard no objection, he 1..rould take it that the 
Committee wished to approve the section. 

Section 3.2.4.4 was approved. 
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2.3 Section 3.2.4.5 (Basic and overall broadcast reliability) 

2.3.1 The Chairman of Working Group 4A introduced section 3.2.4.5 (Annex 2 to 
Document 133), outlining the method for determining basic and overall broadcast 
reliability, He pointed out that at step (1) in Tables 5 and 6, the term "broadcast 
area" used in the description of the parameters might need to be made more precise. 
The reliability to be specified at step (2) of those tables would be determined by 
the planning method. 

2.3.2 The delegate of Brazil said, with reference to the second paragraph of 
section 3.2.4.5, that it might be difficult to associate overall broadcast reliability 
with a specified percentile in areas with only one or two test points. 

2.3.3 The Chairman said that the problem might be solved by the decision about 
increasing the number of test points taken on 1 February. Alternatively, a single 
test point might suffice for a very small area. 

2.3.4 The delegate of Algeria proposed that the terms used to describe the area 
covered should be placed in square brackets pending a final definition of the concept 
of required service area. He also asked if it was proposed to produce French and 
Spanish equivalents of the English acronyms used to designate the parameters in all 
three language versions of the section. 

2.3.5 The Chairman said he thought there had been unanimous acceptance of the 
definition of required service area agreed by the joint meeting of Committees 4 and 
5 on 1 February and contained in Document 163. The section could therefore use that 
term. If any delegation still had reservations, they could be raised when the text 
went to the Plenary Meeting for first reading. There was no objection to the term 
being placed in square brackets in the meantime. 

As for the designation of parameters, it was a matter of convenlence for 
programming work that only one set of acronyms be used. However, as the delegate of 
Algeria had pointed out, it was important that a note be inserted in all language 
versions to explain the fact and so avoid unnecessary confusion. If there were no 
other objections, he would take it that the Committee wished to approve the section. 

Section 3.2.4.5 was approved, subject to the amendments indicated. 

2.4 The Chairman said that the Committee had thus completed its consideration 
and approval of Document 133. 

3. Report of Chairman of ad hoc Group 4G (Document DL/20) 

3.1 The Chairman introduced the note contained in Document DL/20 which he had 
prepared in order to clarify the situation with regard to certain passages in square 
brackets in Documents 115(Rev.l), 133 and 146 consequent upon the decision to adopt 
the parameters proposed by ad hoc Group 4G. The addition of a sentence at the end 
of section 3.4.1.6 in Document 146 was proposed. The fourth, fifth and sixth paragraphs 
of section 3.5.2 would remain in square brackets, only those around "+ 3 dB" in the 
third line being removed. 

3.2 The Chairman of ad hoc Group 4G, referring to step 17 of Table 1, 
section 3.2.4.1.1, in Document 133 suggested that the value "34 dB" should be inserted 
as well as the section number specified in the Chairman's note. 

It was so agreed. 
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It' was decided to incorporate the contents of Document DL/20, thus amended, 
in a white document to be transmitted to the Editorial Committee. 

4. Report of Chairman of ad hoc Group 4D 

4.1 The Chairmlin said that the Group had terminated its work after holding three 
meetings. Four items for which minimum values might be established in addition to the 
non-exhaustive listof parameters in Document 106 had been identified. At the 
conclusion of its work ·the' Group had been divided on the main issue before it and 
had been prevented by lack._ of time from progressing towards a compromise solution. 
The Committee would thus·have to choose between two alternative solutions, or else 
decide to forward both·alternatives to Committee 5. 

The first solution, advocated by some of the administrations participating 
in the Group, would consist of informing Committee 5 that Committee 4 lacked the 
necessary technical information in order to establish the minimum values requested 
by Committee 5, at the same time drawing the attention of Committee 5 to the curve in 
Figure B/3.3.1 in Document ll5(Rev.l) (Relationship between reception quality and 
eo-channel RF protection ratio) as well as to the curve in Figure 2, Document 73(Add.l) 
(AF signal-to-noise ratio), indicating in the same curve the quality assessment grade 
corresponding to the AF 'signal-to-noise ratio of 24 dB. Attention should also be drawn 
to Figure C/3.3.2 in Document ll5(Rev.l), which was considered to provide useful 
information on the relationship between quality assessment grade and impairment 
assessment grad~. 

The other view held within the Group was that Committee 4, as a technical 
committee, should provide at least some of the information required by Committee 5. 
Delegations subscribing to that view had agreed on the following minimum parameters 
eo-channel protection ratio : 17 dB (no fading margin need be given); AF signal-to
noise ratio : 19 dB; man-made noise could be neglected; overall basic reliability : 
50% for both broadcasting and reception; quality assessment grade : between 2 and 3, 
but closer to 3; noise limited sensitivity of the receiver : 40 dB V/m. 

Replying to a point raised by the Chairman, he said that the Group had briefly 
considered the proposals by New Zealand (Document 143) but had not found that the 
information contained in Tables 1 and 2 added anything of substance to what already 
appeared in Documents 115(Rev.l) and 73(Add.l). RF signal-to-noise ratio could be 
calculated simply by adding 10 dB to the AF signal-to-noise ratio value. 

4.2 The Chairman suggested that the Committee might wish to adopt both 
alternatives by submitting to Committee 5, on the one hand, the curves mentioned in 
connection with the first alternative by the Chairman of ad hoc Group 4D, and, on the 
other hand, some if not all of the minimum values proposed by the advocates of the 
second solution. 

4.3 The delegate of the United States of America said that to endorse minimum 
values on which unanimity had not been reached in ad hoc Group 4D would be a dangerous 
step. The Committee should not override the views of administrations which did not 
accept those minimum values. 

4.4 The delegate of Algeria congratulated the Chairman of ad hoc Group 4D on 
presenting a clear report in the face of considerable difficulties. His delegation 
preferred the second alternative as being closer to the Group's terms of reference, 
but would not object to the adoption of both alternatives if a majority of the 
Committee's members so desired. He recalled that at a previous meeting he had 
questioned the correctness of figures contained in Table 1 of Document 143, which 
therefore should not be forwarded to Committee 5. 
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4.5 The delegates of India and Pakistan endorsed the Algerian delegate's view. 

4.6 The delegate of the United Kingdom, referring to the second alternative, 
remarked that, in his opinion, there was no need to specify that man-made noise co~d 
be neglected; now that a value for intrinsic noise had been agreed, that p~rameter 
would always be ignored in any case, and a reference to it in connection with minimum 
values might prove confusing. Secondly, he considered that the fading margin would 
have to continue to be specified in order to calculate whether 50% reliability had 
been achieved. Thirdly, a eo-channel protection ratio of 17 dB surely corresponded 
to a quality assessment grade of 3 and not to one between 2 and 3. All in all, he 
took the view that it would be more helpful to Committee 5 simply to provide the 
curves, and therefore endorsed the views expressed by the delegate of the United States 
of America. 

4.7 The delegates of the Federal Republic of Germany, France and Italy agreed 
with the delegates of the United States of America and the United Kingdom that only 
the first alternative - that of forwarding a set of curves to Committee 5 - should 
be adopted. 

4.8 The delegate of the Netherlands also supported that view. In his op1n1on, 
the curve derived from Document 143 was valid but should be corrected for 50% overall 
basic reliability instead of 80%, so as to make it comparable with the curve for 
eo-channel interference. 

4.9 The delegate of Yugoslavia said that the eo-channel protection ratio of 
17 dB took account of the absence of an additional allowance for fading. There was 
no contradiction between that value and a minimum quality assessment grade "between 
2 and 3, but closer to 3," which corresponded to a eo-channel protection ratio of 
15 dB. Like the delegate of Algeria, he preferred the second alternative, but would 
not be strongly opposed if the Committee decided to forward also to Committee 5 
the curve in Document 73(Add.l) and Figures B/3.3.1 and C/3.3.2 in Document 115(Rev.l). 

4.10 The delegate of th~ USSR said that he was in favour of the first option; it 
would complicate planning to give minimum values as in the second option. If, for 
instance, the minimum value of the protection ratio was 17 dB and difficulties arose 
at the planning stage, the protection ratio might have to be decreased to, for example, 
12 dB, which would be impossible; for it would not be acceptable to go below that 
minimum value. Some administrations might be able to accept a lower value for the 
protection ratio only if their requirements were met. In his view the Committee would 
be making a mistake if it recommended a minimum value, for it had absolutely no 
technical foundation for so doing. 

4.11 The delegate of Algeria expressed surprise at those comments. He quoted 
paragraph 2 of Document 106, in which Committee 5 had requested Committee 4 to . 
establish, in addition to the desired values, the minimum values of the technical 
parameters below which the service could be deemed unusable. Below those values, 
therefore, there would be no planning and no service. 

4.12 In reply to the deleg~te. of Yugoslavia who asked whether the second session 
would have the power to change values established by the first session, the Chairman . 
said that each session was sovereign. 

•· 
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Summarizing the discussion, he said that oplnlons in the Committee Here still 
divided, but a solution might easily be found on some points. For instance the 17 dB 
proposed for the eo-channel protection ratio corresponding to the quality of 3 was 
a value already being used by the IFRB, though arguably it might be improved. As to 
the overall reception reliability of about 50%, the Committee had in fact already agreed 
that 50% was the minimum value to be used for determination of a second frequency. A 
figure had also been agreed for noise~limited sensitivity. 

The two major problems that still created serious difficulties for a number 
of delegations were the fading margin and man~made noise. He suggested that delegations 
should hold informal discussions to solve those problems. 

4.13 Following the informal consultations held at the suggestion of the Chairman, 
the delegate of India put forward a compromise proposal. Committee 4 should indicate 
two curves (those in Document 115(Rev.l) and Addendum 1 to Document 73) and indicate 
a few parameters that could be considered as minimum, namely, the eo-channel protection 
ratio under suitable conditions, which should be 17 dB; the AF signal-to-noise ratio, 
which should be 19 dB; reliability, which should be 50%; and quality assessment grade 
which should be approximately 3. 

4.14 The delegate_ ~f Algeria pointed out that in addition to the reasons he had 
already given for preferring minimum values, the curve in Document 73(Add.l) resulted 
from experiments in a single country, with 80 or 90% of listeners. He could, if 
necessary, agree to the inclusion of that curve if it were rectified by taking account 
of agreed satisfactory parameters, namely, the relationship between the degree of 
satisfactory quality and the 24 dB agreed for the audio-frequency signal~to~noise ratio. 

Although he was prepared to accept the Indian compromise if the Committee 
endorsed it, he wished the record to show that his delegation preferred the minimum 
value solution. 

4.15 The delegate of the United States of America said that it made little 
difference whether the values were shown in a list or, as the Indian delegate wished, 
as a dot on a curve : the problem was the lack of adequate criteria to make a judgment 
on a minimum value. It would do a great deal of harm to the planning process to make 
such a subjective judgment based on practically no criteria and he was not in favour 
of adopting such a solution. 

4.16 The delegate of the USSR said that the compromise proposed did not alter his 
view that there was no technical foundation for indicating minimum values. He could 
not agree to the proposal. 

4.17 The delegates of Yugoslavia and Brazil said that they could support the 
Indian proposal. 

4.18 The delegate of Bulgaria considered that only the curves and not the minimum 
values should be sent to Committee 5. 

4.19 The delegate of Canada pointed out that it was almost impossible to set a 
mlnlmum acceptable value for all administrations because of the lack of technical 
criteria to be used. It should be suggested that if Committee 5 required a precise 
value it could be obtained on the basis of the curves provided by Committee 4. 
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4.20 The delegate of China agreed with the Indian compromise proposal, which was 
reasonable and would allow the Conference to achieve its goal. 

Some delegations had expressed concern at the use of minimum values but it 
was clear that their adoption would not alter the decisions adopted previously in 
Document 154(Rev.l), (B.J/2). 

The problem could be solved by asking Committee 5 to specify the use of the 
minimum values proposed by Committee 4. 

4.21 The delegate of the United Ki~gdom said that he too was concerned at the 
proposal for specific mention of minimum values. 

4.22 
of the 
to the 
be for 

The Chair~an said that delegations still appeared to be divided in their view 
compromise proposed. He therefore regretfully suggested that he should report 
Plenary and to Committee 5 that no solution could be agreed upon. It would then 
the Chairman of Committee 5 to reopen the matter if he wished. 

4.23 The delegate of Algeria requested the Chairman, in his report to Committee 5 
and to the Plenary, to indicate in detail the two proposals put forward and the comments 
made on each. Despite efforts on one side at a compromise, taking into account the 
concerns expressed on the margin of fading and the quality of service, there had been 
no corresponding effort on the other side, He requested that a detailed description 
of the work of Working Group 4D, with values and curves, be given in the Chairman's 
report. 

4.24 The Chairman replied that that was his intention, 

4.25 The delegate of the USSR said that the comment made by the delegate of Algeria 
to the effect that the effort had been completely one~sided was not very appropriate 
and such sentiments could not really be included in the report. 

4.26 The Chairman, to avoid any misunderstandings, summed up the essence of his 
report to Committee 5 and the Plenary as follows : 

"Committee 4, having analyzed various options of minimum values within 
ad hoc Group 4D, considered the following compromise proposal 

Go-channel RF protection ratio under stable conditions : 17 dB; 

AF signal-to-noise ratio : 19 dB; 

reliability : 50%; 

quality of reception J." 

(Those values would be accompanied by a reference to the curve showing the relationship 
between the quality of reception and the eo-channel RF protection ratio, which had 
already been adopted (Document 115) and the diagram contained in Document 73(Add.l) 
would be attached.) 
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That co~promise proposal had been supported by six delegations (possibly 
listed) put five delegations had strongly objected to give the minimum values, being of 
the opinion that limiting 

1

Values should not be shown; those delegations were, however, 
in favou~ of showin~ the dependence of quality from the parameters selected, e.g. 
protection ratiq, $NR, Ate. 

Since there were no objections, he took it that the Committee agreed to that 
approach. 

5. . Appropriate equivalent i~o~ropically radiat~d p~wer. (Document 152) 

5.~ ~The.delegate.of.Canada, introducing the document, said that it related to 
se9t:ion.4.2,:~·.4.~2 •. 1 in:,:boc-qment DT/39," on power, and to section 3.5.2 in Annex 3 to 
pq~um~~t'.l4q.:on.:transmitte(f:pqwer and equivalent isotropically radiated power 
appf.opriate._}or< sa~isfa~tqry service. Neither of those documents contained clear 
i:p.strljctions. as. ~o )iqw ~n~:·1t:!-ppropriate calculations could be made. Document 152, on 
the other hand, 'provided"two procedures for calculating the minimum required equivalent 
isotropic radiated pm·rer, which closely parallelled those presented in Document 133 
for cqmputing, t~e.b~s~~~qircuit reliability, in that one method was based on the 
desired~ .. s.ig:r;~J;-t·Q:_n9i~e ~r~t:f-?. and the other was based on the mlnlmum usable .field 

si;;,r~:I,lgth: .. T.he .~,:·~:~·:.:P. ~c;);b·~.a~ned from either method provided the minimum necessary 
powe:r.\o,.p~ov'i.de .a~se~v:l9.e~.}3ince it assumed no interference. The Canadian delegation 
believed that Document 152 contained information which would be valuable to the 
Conferenc<;_, anq migl;lt us~ful,ly be incorporated as an additional part to section 3. 5. 2 . 

. Ip view 1of. .·~he ... +.a?k .of time, the Canadian delegation did not press for an 
immediate discussion but requested that the document be noted for consideration during 
the intersessional activities if proper consideration at the present Committee 4 
mee.ting. yras. impo,~si ble. 

5~~. The.Chairltian invited the Chairman of Working Group 4A to say whether, in his 
oplnlon, se_cti.on. 3~ 5 .·2,· ~pa~t o.f which was in square brackets pending a decision of 
Committee · 5. ,· might be 

1

Completed by the Canadian proposal. 

5. 3 'J;.pe Chairman of Working Group M said that the Canadian approach basically 
pr:ovided .a·n .ad~i:B~t?Lt~pn .of ~pe procedure contained in Document 146, without mentioning 
reliability l!nit as'suniing a reference value of reliability of 90%, enabling the e. i. r. p. 
to be calculated directly instead of through a series of calculations. A sentence 
might usef~lly. be added .. :to. ,the end of the section 3. 5. 2 in square brackets, indicating 
the existence 'or an appropriate method for calculating e.i.r.p., and then including 
.the C9:nadian do.cument from paragraph 1.1 onwards. 

5.4 r T4e. delegate of Burlindi said that in his view it was extremely difficult to 
consiider· Poc:um·ent. 1:52: withoU,t' first completing Document 146. 

5.5 The Chairman replied that the purpose of the Canadian document was to clarify 
the section of Document 146 at present in suspension. 

5.6 The delegate of Canada agreed with that view. The paper provided an addition 
to section 3.5.2 as it appeared in Annex 3 of Document 146 with the necessary changes 
~.o. ~~~. in~r?d~c~t?c9!l,.,f3:~~il_c.~r ~o those suggested by the Chairman of Working Group 4A. 
The-· .. method as·· pres-eritea c·omputed the minimum appropriate e. i. r. p. and to that extent 
was based on Emin as opposed to Eref· Some adjustment might be necessary if the present 
text of Document 146 was accepted. The second approach was easily adaptable by using 
Eref jf des-ired. 
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5.7 The delegate of Algeria asked what would happen to 'the Canadiap method if at 
the planning level it was considered necessary to reduce the criteria to solve·the · 
planning problems. 

5.8 The delegate of Canada replied that the methods presented iri Document ·152 
were quite general and the results would depend on the input. parameters. The method 
was not locked in to any particular values for the parameters. 

5.9 The delega~e of. the Un~t~d S~ates o~ Ame~ica said that.~he Canadian document 
appeared at first sight to offer some attractive methods for making the calculations, 
although further consideration was undoubtedly needed to de.termi:q.e which method was _ 
most suitable. It certainly deserved careful study and evaluation, particularly.bearing 
in mind that the last part of section 3.5,2 of Document 146 had been placed in square 
brackets primarily because of concern as to the planning method and its appropriateness. 
He therefore recommended that it be brought to the attention either of the Planning 
Group or the Intersessional Group to ensure adequate treatment in view of the lack qf 
time in Committee 4. 

5.10 The delegate of th~. USSR said that Document 137, which had already beem 
adopted, contained adequate methods for calculation of the e.i.r.p. on the basis of 
reliability and in view of the lack of time he wondered whether another method would 
not merely create more problems, even though the method appeared to be a good one, 

5.11 The delegate of the United_Kingdom agreed that there was no time to answer 
the questions raised by the document. He therefore suggested that the Committee 
retain the text as it ·appeared in Document 146 even though no det~ils of the calculation 
method were provided. 

5.12 The Chairman said that it was clearly not possible to discuss the Canadian · 
document properly if Committee 4 was to finish its work a~ the present meeting. He 
therefore invited the Canadian delegation to take the necessary steps to ensure that 
the problem was properly discussed at a later stage of the planning process. 

5.13 The delegate of Canada expressed his appreciation for the brief period given 
for discussion and had no objections to the method proposed by the Chairman. His 
delegation hoped to develop its approach further and present it to the intersessional 
work of the Conference. 

6. Tenth report of Working Group 4B to Committee 4 (Document 129) (con~i~ued) 

6.1 The Chairman said that the Committee still had to take a decision in respect 
of Annex 2 to Document 129, which had been placed in square brackets because of doubts 
as to where it should be inserted. In view of the fact that it was a very general . 
statement and had caused real problems when first discussed, he proposed that Annex 2 be 
deleted. 

It was so decided. 

7. Document 135 (Canada) 

Document 135 proposed by the delegate of Canada foJ;' 'information on ,t:r:~quency 
selecticn was noted by Committee 4. 
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Completion of the work of the Committee 

8.1 The Chairman announced that the Committee had now .!ompleted its work. He 
expressed his warmest thanks to all delegations for the spirit of cooperation and great 
efforts they had made, particularly the Chairmen of the Work:_ng Groups, ad hoc Groups 
and Drafting Groups and those members of the Secretariat whose hard work had 
contributed to bringing the Committee's work to an end. 

8.2 The delegate of. the U~ited States. of,~~rica expressed sincere appreciation 
for the work of the Chairman and for his excellent advice and good management. He 
invited all delegations to show their appreciation by a standing ovation. 

8.3 The Chai~an expressed his thanks and declared the meeting closed. 

The meeting rose at 1700 hours. 

The Co~Secretaries 

G. KOVACS 
G. ROSSI 

The Chairman : 

J- RUTKOWSKI 
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J.7.l 

In ;:;pecifying the reeepti on area, this shall be done by referring to a 
CIRJ1.F-zon.e, or part of a zone. 

If necessary, CIHAF-zones may be divided into four quadrants 1--fhT, NE, SE and 
S\·J to define mere precisely the service area of a transmission. This is achieved by 
ci.efiniD.g en a.ppropriat.e reference point in eaeh CIRAF-zone -vdth the dividing lines 
dei:.'iCLi bed_ p.c~:~c:Lsely by the lines of latitude and longitude passing through such a 
referer.t0(?. pu1nt. Any combination of the four quadrants may be used_ where the service 
area is g:reater than one quadrant but less than a whole CIRAF-zone. 1 

Ten maritime broadcasting areas (provisionally designated as A to J) are 
defined as shown in Annex i-A_7. 2 

3.7.2 Test points 

'The IFRB shall provide for the purposes of the technical examination an 
ad<Y:]_ue.te number of test points distributed throughout each CIRAF-zone and Hhere 
approp::ciate, subdivisions of CIRAF-zones. These test points shall form part of the 
IFRB Technical Standards which will be distributed for COJ1lll1Ant. by adminif~trrrtions 
(Nos. 1001 and 1001.1 of the Radio Regulations). 

As the computer facilities available to the IFRB improve, the Board shall 
make further improvements by increasing the number of test points. 

Note l - In specifying the reception area vJhich is smaller than an entire zo11.e r-1r 

subdivision of a zone it shm .. ud be indicated, as an exception, by appropriate test 
points including the maximum service range in km. See Appendix 2 of the Radio 
Regulctt:,5.ons. 

Noj;£_~ - Corn.ini ttee 5 may wish to consider the procedures appJ.icab1e in examirting the 
compa ti bLt.i ty of requirements in these maritime broadcasting areas. 
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COMMITTEE 5 

Note by the Chairman of Committee 4 
to the Chairman of Committee 5 

Committee 4 considered and adopted the texts reproduced in Annex to this 
document concerning section 3.7 of the Report (Reception zones). The Committee asked 
me to draw the attention of Committee 5 to the fact that some maritime broadcasting 
areas were defined and that Committee 5 might wish to consider the procedure applicable 
to requirements for these areas (see Note 2 under 3.7.1). 

Annex 1 

J. RUTKOWSKI 
Chairman of Committee 4 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additiOnal copies can be made available. 
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3.7.1 

- 2 -
HFBC-84/167-E 

Reception zones and test points 

Reception zones 

In specifying the reception area, this shall be done by referring to a 
CIRAF-zone, or part of a zone. 

If necessary, CIRAF-zones may be divided into four quadrants NW, NE, SE and 
SW to define more precisely the service area of a transmission. This is achieved by 
defining an appropriate reference point in each CIRAF-zone with the dividing lines 
described precisely by the lines of latitude and longitude passing through such a 
reference point. Any combination of the four quadrants may be used where the service 
area is greater than one quadrant but less than a whole CIRAF-zone.1 

Ten maritime broadcasting areas (provisionally designated as A to J) are 
defined as shown in Annex [-A_7.2 

3.7.2 Test points 

The IFRB shall provide for the purposes of the technical examination an 
adequate number of test points distributed throughout each CIRAF-zone and where 
appropriate, subdivisions of CIRAF-zones. These test points shall form part of the 
IFRBTechnical Standardswhich will be distributed for comment by administrations 
(Nos. 1001 and 1001.1 of the Radio Regulations). 

As the computer facilities available to the IFRB improve, the Board shall 
make further improvements by increasing the number of test points. 

Note 1 - In specifying the reception area which is smaller than an entire zone or 
subdivision of a zone it should be indicated, as an exception, by appropriate test 
points including the maximum service range in km. See Appendix 2 of the Radio 
Regulations. 

Note 2- Committee 5 may wish to consider the procedures applicable in examining the 
compatibility of requirements in these maritime broadcasting areas. 
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3.5 Antennas and power 

The combined effect of transmitter power and antenna characteristics which 
determines the equivalent isotropically radiated power (e.i.r.p.) is the main factor 
in computations for HF broadcasting planning. The most directional antenna possible 
which is appropriate to the broadcasting requirement should be chosen when selecting 
power and associated antennas. The power required must be as low as possible to 
achieve broadcasting objectives. 

3.5.1 Antenna characteristics 

In HF broadcasting the antenna is the means by which the radio-frequency 
energy is directed towards the required service area. The selection.of the right type 
of antenna will enhance the signal in this area, while reducing radiation in unwanted 
directions. This will protect other users of the radio-frequency spectrum operating 
on the same channel or adjacent channels to another service area. The use of 
directional antennas with well-defined radiation patterns is thus recommended as far 
as possible. 

Non-directional antennas can be used when the transmitter is l0cated wtthin 
the required service area. In this case the required service area as seen by the 
transmitter extends over an azimuthal angle greater than 1800. 

Directional antennas serve a double purpose. The first is to prevent inter
ference to other users of the spectrum by means of their directivity. The second is to 
provide sufficient field-strength for satisfactory reception by means of their power 
gains. 

Although rhombic antennas are used, they should be discouraged because of 
the size and number of their sidelobes, which could create technically avoidable 
interference. 

3.5.1.1 Choice of optimum antennas for various types of service 

A chart in Figure ~I/3.5.1.2_7 gives some.general guidelines for the choice 
of optimum antennas for a given type of service according to the required distance 
range. Two different categories are considered : short distance and medi~/long
distance services. 

A short distance service is understood here to have a range of up to about 
2,000 km. The corresponding area can be covered with either a non-directional or a 
directional antenna whose beamwidth can be selected according to the sector to be 
served. In the case of directional antennas, both horizontal dipole curtain and 
logarithmic-periodic antennas can be employed. The latter type is multiband array 
with a wide operating frequency range, a low-to-medium gain and a large horizontal 
beamwidth. 
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Medium and long distance services can be considered to reach distances greater 
than approximately 2,000 km. Such coverage can be provided by antennas whose main-
lobe elevation angle is small (6°-13°) and whose horizontal beamwidth - depending on 
the area to be served - is either wide between 65° and 95° (generally 70°) or narrow 
between 30° and 450 (generally 35°). 

The value of the field-strength in the reception area is influenced by thE. 
raala~lon characteristics of the antennas, and this will be optimized if 
the most suitable type of antenna is used. The direction of radiation of the main lobe 
of a short-wave antenna, its elevation angle and maximum gain are principally dependent 
upon the type of array and its height above ground. 

Figure [II/3.5.1.2] illustrates the way in which these parameters vary 
for horizontal dipole curtain antAnna~ fitted with reflectors and for arrays with mostof 
the commonly-used arrangements of dipoles when operated close to their design frequency. 
The way in which the maximum gain and elevation angla of the main lobe of rhombic 
antennaf; -.rary •-Ji th height above ground is also shown. 

Figure f III/3.5.1.2] shows the angle of elevation involved in the propagation 
of short-wave signals via the F-layer for distances up to 10,000 km. It can be seen 
that the angles tend to be less than 100 for all distances beyond 5,000 km and angles 
above about 20° are only suitable for distances of less than 2,000 km. 
Figure ['II/3.5.1.2_7 shows that low angle arrays whose maximum radiation is at angles 
of 100 or less tend to have the highest gains, and that low-gain antennas have their 
maximum radiation at the high angles most suitable for short-distance services. 

3.5.1.2 A set of representative types of antenna 

Antenna patterns used for planning purposes need to take account of practical 
considerations; they should be standardized for reference purposes and they should be 
representative of the large range of types of antenna in common use. For a set of 
representative antenna types recommended for planning purposes, based on single band 
antennas, Table /-A/3.5.1.2 7 indicates, according to the vertical and azimuthal 
characteristics,-the gain (dEi) and the elevation angle of maximum radiation. Details 
of the total horizontal beamwidth (between -6 dB points) for the different types of 
antenna are also given in Table.[-B/3.5.1.2_7. 
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short distance 

about 2000 km or less 

non-

tropical 
antenna 

horizontal 
antenna 

Log. periodic ant. 
[single plane] 

0.65 S T ~ 0.8 
17 ° ~ e l.: 50° 
80° ~ BW l.: 130° 

8 .s; G· l .s 14 dB 

directional 

vertical 
antenna 

wide 

Curtain array 
HR m/n/h 
m • l or 2 
n • 1 or 2 

. 0. 25 ~ h ~ 
15° ~ 0 ~ 

0.6 
50° 

70° ~ BW ~ 180° 
9 ~ G· 1 .s 16 dB 

medium and long distance 

(directional only) 

narrow 

Curtain array 
HR 4/l/h 
HR 4/2/h 

0.25 ' h' 0.6 
15° i 8 -~ ~ 

BW at 35° 
13 ~ Gi i 19 dB 

wide 

Curtain array 
HR 2/3/h 
HR 2/4/h 

0.4~h~ 1.2 
6° ' e ' 13° 

BW ::! 70° 
16 .S Gi .s 19 dB 

Elevation angle 

Curtain array 
HR 4/3/h 
HR 4/4/h 

0.4l.:h' 1.5 
6° ' e ~ 13° 

BW ~ 35° 
19 ~ Gi .s 22 dB 

Gi Gain in dB relative to an 
isotropic antenna isolated in space 

Cain in dB relative to a half-wave 
dipole isolated in space (Gi • Gd + 2.2 dB) 

Rhombic antenna 

not recommended 

of maximum radiation 
of the main beam 

BW Total horizontal boaewidth (-6 dB relative to maximum) 

Kll Horbontal dipole curtain antenna vi th reflector curtain 

a Number of half-wave elements in each row 

n Nuaber or hal!-vave elements in each stack (onet above the other) 

h HeiAht abovo around in full wavelensthl of the bottom rov of 
elements 

Taper ratio of log. periodic antenna 

Antenna selection chart 
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• Gi • Gd • 2.2 dB 
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angle (degrees) 

Arrays of single dipoles 
in each stack (n • I) 
Arrays of 2 dipoles in 
each stack (n • 2) 
Arrays of 4 dipoles in 
each stack (n • 4) 
Typical rhombic antenna 
(h: height above ground) 8 12 11. 18 

isotropic gain Gi* (dB) 

Nomenclature according to Appendix 2, page 7 of the Radio Regw.ations (1982 edition) 

HR horizontal dipole curtain antenna with reflector curtain 
ra/ nulllber of half-vave elements in each row 
In/ number of half-vave elements in each stack (one ab~ve the other) 
/h height above ground in full Yavelen~ths of the bottom row of 

elements, or of typical rhombic antennas 

FIGURE /-II/3.5.1.2 7 
- -_____ .;____ -----

Variation of maximum gain (dfii) with elevation angle for h~rizoo 
tal dipole curtain arrays fitted with reflectors and for typical 
rhomhic antennas, aboye a perfect earth 

20 
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FIGURE { III/3.5.1.2} 

Variation of elevation angle with distance (d) for representative 
F-layer heights hm 
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Principal characteristics of the set of representative types of antenna 

TYPE OF 
ANTENNA 

VERTICAL 
CHARACTER-
ISTIC 
---/m/n/h 

-/4/1 

-/4/0.8 

-/4/0.5 

-/3/0.5 

-/2/0.5 

-/2/0.) 

-/1/0.5 

-/1/0.J 

Gain and elevation angle in the direction 

of maximum radiation 

IN T~£ DIRECTION OF MAXIMUM RADIATION 

AZIMUTHAL C!iARACTERISTIC 

HR4 HR2 HRl H2 Hl 
GAIN CAIN GAIN GAI!i GAIN 

G. (dB)* G. (dB}* G (dB) • G. (dB)* Gi (dB). 
1 l i 1 

22 19 

22 19 

21 19 -

20 18 

19 16 14 ll 

18 15 p ... 10 

14 12 ll g 

11 10 
9 7 

ELEVATION 
P.NGLi:: t1 

(DEGREES) 

7 

8 

9 

12 

17 

20 

28 

44 
47 
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Total horizontal beamwidth at the 
elevation angle of maximum radiation (for single band antennas) 

~ 
TOTAL HORIZONTAL BEM~IDTH (-6 dB) 

DEGREES 

H 

A 

HR4 HR2 HR1 Hr. Hl • I£.. 

ALL TYPES 
-/4/1 to 35 70 108 112 
-/2/0.5 

-/2/0.3 35 70 110 116 
--·--·- -126 -/l/0. 5 74 114 78 

-/1/0.3 90 180 180 180 

For antennas not included in Table /-A/3.5.1.2 7 the equivalent representative 
type whose performance is nearest to that of the antenna-under consideration can be 
determined by reference to Table L-C/3.5.1.2_7. 

0.9 
0.65 
0.4 

De-termination of the representative antenna having a radiation 
pattern most similar to that of any non-representative one, on 

the basis of the value of the parameters n and h 

HR m/n/h H m/n/h 
h 

n=4 n=3 n=2 n=l n=2 n=l 

h ~ 0.9 m/4/1 m/4/0.8 m/3/0.5 - - -
> h ~ 0. 65 m/4/0.8 m/ 4/0.5 m/3/0.5 - - -
> h 2 0.4 m/4/0.5 m/3/0.5 m/2/0. 5 m/1/0.5 m/2/0.5 m/1/0.5 
> h m/3/0.5 m/2/0.5 m/2/0.3 m/1/0.3 m/2/0~J m/1/0.3 

(m=4, 2 or 1, where appropriate) 
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3.5.1.3 Multi-band antennas 

In the case of multi-band antennas, (curtain and log periodic) a single value 
of h, an important parameter with regard to the vertical radiation pattern and the 
angle of maximum radiation, no longer corresponds to the physical height of the bottom 
row of elements of the antenna over the range of operating frequencies. The equivalent 
value h ~ t the requir~0_EequeE-_~~-~f __ o_pei'B:_t~?_~ __ ?an -~-~- fo~d ir: th~!_'?~low~_I?-_€;_ ~a;z- ___ :_ ~n 
Figure / IV/3.5.1.3 7 enter the-vertical angle of maiimum radiation; taken from the 
antenna-diagram for-the respective frequency band, into the ordinate. Choose the 
curve with the appropriate value of n. Read from the abscissa the equivalent height h. 
The equivalent type of antenna can then be determined by entering this new value of h 
in Table {"C/3.5.1.2). 
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et 

.! 
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Q2 

" 
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~ 
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n • 3 

i'K 
n • 4 
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Diagram enabling the equivalent value of the parameter h to 
be determined for a multiband antenna having n 

half-vave elements in each stack 
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Additional data relating particularly to the azimuthal performance over the 
operating range of a multi-band antenna are required for later inclusion in 
Table /-D/3.5.1.5 7 as they become available. Between the two sessions, therefore, 
administrations are requested to submit to the CCIR accurate data in the format given 
in Table /-D/3.5.1.5 7. - -

3.5.1.4 Simplified antenna patterns for planning purposes 

The vertical pattern and azimuthal pattern of the antennas listed in 
Table /-A/3.5.1.2 7 can be represented by values of the relative attenuation in dB 
below maximum gain, each value being relative to the maximum radiation in both 
elevation and azimuth and to the maximum gain of the array. The attenuations, 
in dB, relative to maximum gain, for the azimuthal pattern are listed in 
Table /-D/3.5.1.5 7 and those for the vertical pattern are listed in 
Tables_i_E, F, G~J-5.1.5_7. 

When an antenna is slewed horizontally, the main beam may be considered as 
unchanged in shape. It can, therefore, be assumed that the azimuth of maximum 
radiation of the main beam in the slewed mode coincides with the horizontal angle 
tjJ = 0 (see paragraph 3.5.1.5) in Table /-D/3.5.1.5 7. The radiation outside the 
main beam should be represented in a similar tabulated form and the CCIR Secretariat 
is requested to provide the appropriate values, based on the data contained in the 
CCIR Antenna Handbook. 

3.5.1.5 Representation of antenna patterns 

Antenna diagrams are conventionally used to represent the spatial radiation 
distribution of an antenna or an array of antennas. The CCIR uses· a sinusoidal 
projection, called 11 SANSON-FLAMSTEAD PROJECTION" where the hemisphere and the contours 
are represented in a single plane. 

The formulas from which these patterns have been developed are extremely 
complex. 

The three-dimensional radiation pattern of an antenna can be derived from 

a) the vertical radiation pattern within the plane normal to the horizontal 
plane comprising the azimuth of maximum radiation G(e)l~ = 0o 

b) the azimuthal radiation pattern. 
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For graphic representation of the angles 8 and ~ is given in 
Figure ~-V/3.5.1.5_7. 

Direction 
of maximwn 
radiation 

K 
'i 

J 

Observation point 

4. 

Flat homogeneous ground 

Great circle bearing 
transmitter to 
receiver 

Graphic representation of the angles 8 and ~ 

For planning purposes it is more convenient and much faster in any computation 
process to use tabulated information. 

A suitable set of antenna patterns in the form of reference tables has been 
prepared giving values for the antenna radiation patterns which are in close agreement 
with those given by the CCIR. 

This set of antenna patterns uses a conversion technique to obtain the 
true radiation pattern from the respective values of vertical and azimuthal attenuation 
factors. 

It can be shown that by appropriate substitution of sin ~ cos 8 = sin ~ 
in the azimuthal components of the full formula, the three-dimensional radiation pattern 
of an antenna can be represented by two expressions, one representing the horizontal 
pattern as a function of ~ and the other representing the vertical pattern as a 
function of e. 

Tables can therefore be compiled showing the attenuation relative to the 
maximum gain varying with angle. Table /-D/3.5.1.5 7 represents the horizontal 
pattern as a function of~ and Tables /-E, F, G/3.5-:-1.5 7 represent the vertical 
pattern as a function of e. - -
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In obtaining the attenuation for any ctngle of elevation and azimutt, the 
angle ~ must be calculated using the following formula 

~ = arc sin (sin ~ cos 8) for l~i 5 90° or 

~ = 180 - arc sin (sin ~ cos 8) for ~ > 900 

~ = -180 - arc sin (sin ~ cos e) for ~ < -900 

where 

«P = angular difference between great circle bearing transmitter to receiver 
and azimuth of maximum radiation of the antenna. 

8 = angle of vertical radiation. 

The attenuation values for ~ and 8 can then be determined from the appropriate table.s. 

The resulting antenna gain in the required direction is then calculated by 
summing the attenuation for the appropriate value of e and w 
(Tables /-D, E, F, G/3.5.1.5 7) and then subtracting the total attenuation subject 
to the limitations defined below from the maximum gain (Table L-A/3.5.1.2_7) for 
the antenna concerned. 

Forward Radiation 

For angles of elevation less than the vertical angle of maximum radiation, 
the total attenuation should not exceed a value of 30 dB. 

For angles of elevation equal to or greater than the vertical angle of 
maximum radiation, the resultant antenna gain shall not fall below -8 dBi. 

Reverse Radiation 

For HR m/n/h antennas, at all angles of elevation, the total attenuation 
should not exceed a value of 30 dB. 
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TABLE L~D/3.5.1.5_7 

Antenna attenuation relative to the gain in the direction 
of maximum radiation, at angles of azimuth relative to the 

direction of maximum radiation, for planning purposes 

Horizontal attenuation (dB) 

HR4/n/h HR2/n/h HRl/nlh H2/nih 

0 0 0 0 
0.7 0.4 0.3 0.2 

2.3 1.0 0.7 0.5 

5.1 1.8 1.1 1.2 

9.3 2.9 1.6 2.1 

16.5 4.0 2.0 3-3 

30 5.8 2.8 4-5 

20.6 7.8 3.7 6.7 

17.2 9.9 4-5 8.7 

16.5 12.1 5.1 11.2 

17.7 15.1 6.2 13.7 

20.2 18.7 7.7 15.0 

23.2 22.4 8.8 18.0 

26.2 25.8 12.0 25.3 

30 30 11.9 . 29.5 

30 30 11.9 30 

30 30 15.3 30 

30 30 18.7 . 30 

30 30 18.5 30 

Hl/n/h 

0 
0.1 

0.2 

0.5 

0.8 

1.2 

1.4 

2.6 

3-5 

4-3 

5.0 

4.2 

4-7 

8.9 

9.8 

10.4 

15.4 

16.3 

16.2 

Bidirectional antennas 
30 30 18.3 

30 30 17.5 

30 30 17.2 

30 30 16.2 

30 30 15.2 

27.7 26.9 14.7 

26.0 24.5 13.5 

25.2 22.6 13.7 

25.5 21.2 14-1 

27.2 20.0 14-9 ' 

30 18.6 14-9 

30 18.2 15.2 

30 17.5 15.4 

23.2 16.7 15.4 

19.3 16.1 15.3 

16.9 15.5 15.2 

15.5 15.2 15.1 

15.0 15.0 15.0 

I 
! 
I 

i 

; 

I 
j 

i 

' 

j 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation. for 

planning purposes (antenna type: HR m/4/h). 

Elevation Vertical attenuation (dB) 
angle (8) 
(degrees) h = 0.5 h = 0.8 h = 1.0 

0 30 30 30 

3 6.0 4-9 4.2 

6 1.3 0.6 0.3 

* 8 0.7 0 0.8 

9 0 0.1 0.5 

12 0.8 2.4 4.3 

15 8.1 8.2 15.0 

18 8.6 25.0 15.7 

21 18.4 16.0 10.6 

24 28.7 14.2 12.3 

27 24.3 18.8 19.3 

30 30 30 30 

33 20.1 22.3 30 

36 14.6 21.9 26.4 

39 12.7 30 16.5 

42 13.0 21.0 12.0 

45 15.2 14.9 11.5 

48 19.7 12.4 12 . .3 

51 27.4 11.8 15.0 

54 24.3 12.5 20.2 

57 20.1 14.4 29.2 

60 18.5 17.2 26.4 

63 18.3 21.1 22.7 

66 19.2 26.3 21.9 ., 
69 20.9 30 22.6 

72 23.2 30 24.5 
; 

75 26.4 30 ' 27.4 

78 30 30 30 

81 30 30 30 

84 30 30 30 

87 30 30 30 

90 30 30 30 

. 

* The values corresponding to this angle have been inserted to facilitate the evaluation of 
Gtl' as per paragraph 3.2.1.3.2. 
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I 
Elevation 
angle (e) 
(degrees) 

0 

3 

6 

* 8 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

39 

42 

45 

48 

51 

54 

57 

60 

63 

66 

69 

72 

75 

78 

81 

84 

87 

90 

- _B.4/14 -

Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation, at various angles of elevation, for planning 

purposes (antenna types : HR m/3/0.5, HR m/2/h, HR m/1/0.5 and HR m/1/0.3) 

Vertical attenuation (dB) 

m/3/0.5 m/2/h m/1/h 
h = 0.3 h = 0.5 h = 0.3 h = 0.5 

30 30 30 30 30 
7.9 12.3 10.6 18.2 14.7 

2.8 6.6 5.0 12.3 8.8 
1.1 4.4 3.0 9.9 6.6 
0.6 3.6 2.2 9.0 5.6 
0 1.8 0.7 6.7 3.6 
0.6 0.7 0.7 5.0 2.l 
2.4 0.1 0.1 3.7 1.1 
5.4 0.4 0,6 2.7 0.5 

10.3 0.2 1.8 1.9 0.1 
18.9 0.8 3.5 1.3 0 
27.2 1.7 6.0 0.8 0.1 
20.1 2.9 9.4 0.5 0.3 
19.9 4.4 14.4 0.2 0.8 
24.4 6.2 22.0 0.1 1.4 

30 8.3 21.5 0 2.2 
22.6 10.9 16.8 0 3.2 

17.4 13.9 14.6 0.1 4.4 

15.1 17.4 13.7 0.2 5.8 

14.1 21.0 13.6 0.3 7.3 
14.1 25.9 14,1 0.5 9.0 

14.9 29.3 15.1 0.7 11.0 

16.2 30 16.6 1.0 13.1 

18.1 30 18.4 1.3 15.1 
. 20.5 30 20.7 1.6 16.7 

23.2 30 23.5 1.9 17.3 

25.3 30 26.8 2.2 17.2 

26.0 30 30 2.6 16.8 

25.6 30 30 2.9 16.4 

24.9 30 30 3.2 16.1 

24.6 30 30 3.6 16.1 

24.6 30 30 3.6 16.1 

' 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 

I 
I 
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Elevation 
angle (8) 
(degrees) 

0 

3 

6 

* 8 

9 

"12 

15 

18 

21 

24 

27 

30 

~3 

36 

39 

42 

45 

48 

51 

54 

57 

6o 

63 

66 

69 

72 

75 

78 

81 

84 

87 

90 

- B.4/15 -

Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation, 

for planning purposes (antenna type : H m/n/h) 

Vertical....-attenuation (dB) 

H m/1/0.3 H m/1/0.5 H m/2/0.3 H m/2/0.5 

30 30 30 30 

18.4 14.7 12.3 10.6 

12.5 8.9 6.6 5.0 

10..1 6.6 4.4 3 .. 0 

9 .. 2 5.7 3.6 2.2 

7.0 3.6 1.8 0.7 

5.2 2,2 0.7 0.1 

3.9 1.2 ·o~1 0.1 

2 .. 9 0.5 0 0 .. 7 

2~ 0.1 0 .. 2 1,8 

1.5 0.1 0_.8 3,5 

1,0 0.1 1 .• 6 6.0 

0.7 0.3 2,.8 9.4 

0 .. 4 0.7 4.3. 14~3 

0.2 1.3 6.1 21 .. 9 

0.1 2.1 8.2 21~3 

0 3.0 10 .. 7 16,6 

0 4.1 13.6 }ll.., ~) 

0 5.4 17.0 13.J 

0.1 6.9 21.0 13~1 

0.2 8.5 25.4. 13 .. 6 

0.3 10._4 28.7 14.5 

0.4 12.3 29.6 15 .. 8 

0.6 14.2 29.5 17.5 

0.7 15.6 29.9 19.7 

o.8 16.0 30 22.2 

0.9 15.8 30 25.3 

1.1 15.1 30 30 

1.1 14.4 30 30 

1.2 13.9 30 30 

1.2 13.6 30 30 

1.4 14.0 30 30 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 
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3.8 Maximum number of frequencies required for broadcasting the same 
programme to the same zone 

3.8.1 Introduction 

Wherever possible, only one frequency should be used to broadcast a 
particular programme to a given reception area. In certain special circumstances, it 
may be found necessary to use more than one frequency per programme, i.e. 

over certain paths, e.g. very long paths, those passing through the 
auroral zone, or paths over which the MUF is changing rapidly; 

areas where the depth of the area extending outwards from the transmitter 
is too great to be served by a single frequency; 

when highly directional antennas are used to maintain satisfactory 
signal-to-noise ratios, thereby limiting the geographical area covered 
by the station concerned. 

The decision to use more than one frequency per programme should be made 
on the merits of the particular case concerned. 

3.8.2 Use of additional frequencies 

A method has been developed for determining the minimum number of frequencies 
needed to achieve specified levels of basic broadcast reliability. If the calculated 
basic broadcast reliability does not reach the desired value, it is necessary to 
consider whether it could be improved by a combination of frequencies in separate bands 
and whether the improvement would justify the use of additional frequencies. If the 
use of additional frequencies does not increase the basic broadcast reliability to reach 
the specified value, for a specific percentage of test points in the required service 
area, the original number of frequencies should not be increased. 

In cases where the basic reception reliability obtained with one frequency 
is between 50% and 80%, a first additional frequency shall be tested. If the basic 
reception reliability calculated for two frequencies exceeds the limit specified in 
Figure /-Y/3.8.2 7, the additional frequency may be used. Only in those special cases 
where the basic reception reliability using two frequencies remains below 80% shall 
the calculation be repeated to test for an additional second frequency. The reason for 
these limits is to ensure that additional frequencies are only used if there is a 

* considerable improvement in the basic reception reliability. 

* L-Note 1 - These criteria may_ be modified by the second session of the Conference in 
the light of the calculation results relating to existing typical broadcasting 
circuits obtained by the intersessional Working Group and/or the IFRB during the 
intersessional period._7 

Note 2 - For calculation of the basic reception reliability see paragraph 3.2.4.3. 
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4. Planning principles and method 

Having considered the proposals of administrations on planning principles 
and methods, the first session of the Conference concluded that the planning of the 
high frequency broadcasting service shall be based on four seasona1 plans to be _ 
developed annually or semi-annually using requirements submitted L periodically_/ by 
the administrations. The seasonal plans shall be developed on the basis of the 
following principles and planning method. 

4.1 Planning principles 

4.1.1 In accordance with the International Telecommunication Convention and 
with the Radio Regulations annexed thereto, the planning of the high frequency 
bands allocated to the broadcasting service shall be based on the principle of 
equal rights of all countries, large or small to have equitable access to these 
bands and to utilize them in accordance with the decisions taken by this Conference. 
Planning shall also attempt to reach an efficient utilization of these frequency 
bands, while taking into account the technical and economical constraints that 
may exist in certain cases. 

4.1.2 
applied. 

On the basis of the above, the following planning principles shall be 

4.1.2.1 All the /-requirements 7, current or future, formulated by the administrati0ns, 
shall be taken into account and be treated on an equitable basis, so as to guarantee 
the equality of rights covered in paragraph 1 above and to ensure a· satisfactory 
service to every administration. 

4.1.2.2 All the ~requirements_7, national and international, shall be treated on 
an equal basis, with due consideration of the differences between these two kinds of 
[-requirements_?. 

4.~.2.3 The planning procedure will attempt to ensure, as far as practicable, the 
continuity of the utilization of a frequency or of a frequency band. However, such 
frequency continuity should not prevent equal and technically optimum treatment of all 
[-requirements_?. 

4.1.2.4 The periodical planning process shall be based solely on the /-requirements 7 · 
that will become operational during the planning period. It shall furthermore be -
flexible to take into account new /-requirements 7 and modifications to the existing 
/-requirements 7, in accordance with the modification procedures to be adopted by the 
Conference. -

4.1.2.5 The planning procedure shall be based on DSB transmissions. Voluntary 
SSB transmissions may however be permitted in lieu of planned DSB transmissions, 
without increasing the level of interference caused to DSB transmissions appearing in 
the Plan. 

4.1.2.6 For efficient spectrum utilization, only one frequency should be used, 
whenever possible, to satisfy a given /-requirement 7 to a given /-required service 
area 7 and in any case the number of frequencies used should be the minimum necessary 
to provide satisfactory reception. 

4.1.2.7 Further planning principles .L-to be developed_). 
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Overview of planning method 

L-To be developed_/ 

Definition of a broadcasting requirement 

A requirement notified by an administration to provide a broadcasting service 
at specified periods of time to a specified reception area from a particular 
transmitter station. 

4.2.3 Description of the individual steps of the automated system 

4.2.3.1 Step 1 - Requirements file 

a)L-To be developed_/ 

b) The above files shall contain 

Basic characteristics 

1) name of the transmitting station 

2) geographical coordinates of the transmitting station 

3) _eymbol country or geographical area in which the transmitting station is 
located 

4) required-service area 

5) hours of operation (UTC) 

6) range of antenna characteristics 

7) transmitter power (dBW) 

8) class of emission 

Optional supplementary characteristics 

l) preferred frequency (in kHz) 

2) preferred frequency band (in MHz) 

3) equipment limitations 

4) ranges of power capabilities 

5) possible use of synchronized transmitters 
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Step 2 - Broadcast requirements for the season under consideration 

The broadcast requirements to be used for each season shall be those contained 
in the Requirements File which are to be operational during the season under consider3-
tion and which are confirmed and, if necessary, modified py the administration, in 
accordance with the modification procedures of L-4.2.3.1_7. 

4.2.3.3 Step 3 - Propagation analysis and selection of the appropriate frequency 
band 

The propagation model described in /-paragraph 3.2 7 will be used to 
calculate for each requirement and for the season and the different hours, the 
;-optimum working frequency 7 and the /-basic circuit reliability 7. Based on the 
results of the above calculations, the-appropriate frequency bandts) for each require
ment at the different times will be selected. 

However, if an administration has indicated equipment-limitations, these 
limitations are to be taken into account in the selection of the appropriate frequency 
band. 

If the required basic circuit reliability cannot be met during any time with 
a single frequency band, then a second frequency band shall be selected as long as the 
administration has indicated th~ caQability to Qper§te in two frequency bands 
simultaneously. (See Chapter L _/,section L _/.) 

Step 4 - Rules to be applied to requirements in a given run 

4.2.3.4.1 Optimization 

The system must be optimized to ensure the maximum possible utilization of all 
available channels. 

4.2.3.4.2 preferred frequency 

In accordance with the planning principles and without imposing constraint 
on planning, the following shall be applied in the seasonal plans 

1) administrations may indicate the preferred frequency; 

2) efforts shall be made during the planning process in order to include 
the preferred frequency in the plan; 

3) if not possible, efforts shall be made in order to select a frequency 
which is as close as possible to the preferred one in the same band; 

4) otherwise, the automated system shall be used to select the appropriate 
frequencies, permitting to accommodate the maximum number of requirements 1 

taking into account the constraints of technical characteristics of 
equipment. 
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The system shall take into account the technical constraints of the 
equipment, i.e. : 

4.2.3.4.3.1 Freguency 

!i) 

b) 

When the administration indicates that its facilities can operate only on 
a limited number of fixed specified frequencies the process in steps 5, 
6 and 7 shall be applied to one of these frequencies and should the final 
step result in an incompatibility the adjustment process (step 10) shall 
try another one of these frequencies. The plan shall contain the frequency 
from this limited number of frequencies which will have the lesser degree 
of incompatibilities. 

If two of such requirements indicate the same frequency which after analysis 
results in an incompatibility the situation is referred to the 
administration(s) concerned. 

4.2.3.4.3.2 Frequency band 

a) When the administration indicates that its facilities can operate only in 
a given frequency band, only frequencies from that b~nd shall be included 
in the plan. 

b) When an administration indicates a preferred frequency band, the system 
shall try to select a frequency from this preferred frequency band. If 
this is not possible, frequencies from the closest band shall be tried. 
Otherwise, the system will select frequencies from the appropriate band 
taking into account the equipment constraints covered in paragraph L-_7. 

a) When an administration indicates only a single power level due to equipment 
constraints, that power shall be used 1n the planning process. 

b) When an administration indicates several possible power values, the 
appropriate power shalJ be used to achieve the i-basic circuit reliabili ty __ J 

4.2.3.4.3.4 Antenna 

When the administration indicates that its antenna can operate only in 
a given frequency band, only frequencies from that band shall be included in the plan. 

4.2.3.4.4 Limitation of frequency change 

For the indicated time block of each requirement, frequency changes should 
be essentially limited to those necessitated by propagation factors. Frequency 
changes due to incompatibilities may also be permitted •. In these case~, .the number of 
frequency changes during any contiguous period of operat1on shall be l1m1ted to the 
minimum necessary. 
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4.2.3.4.5 [Rules to be applied to congested B:reas] 

~-To be developed._? 

Step 5 - Selection of technical characteristics 

The system shall be designed so that in those cases where administrations 
communicate the power and characteristics which may vary in given ranges, it selects 
the values for these characteristics to be used within the indicated ranges. 

4.2.3.6 Step 6 - Compatibility analysis and frequency selection 

~-To be developed._? 

4.2.3.7 Step 7 - Reliability analysis 

The method described ip section ;- 7 shall be used to calculate the 
[-overall broadcast reliability_/. --

4.2.3.8 Step 8 - Criteria and requirements met 

The requirements for the season under consideration will be analyzed to 
determine if they are satisfied with the agreed criteria as contained in section L-_7. 

Step 9 - Seasonal plan 

The timing of publication and the means of securing administrations' 
comments on seasonal plans will be considered by the second session of the Conference . 
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INTERNATIONAL TELECOMMUNICATION UNION 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Document -170-E 
2 February 1984 
Original : English 

COMMITTEE 6 

Note by Chairman of Committee 4 
to the Editorial Committee 

The Editorial Committee is requested to amend Documents 115(Rev.l) and 
146 according to the following decisions of Committee 4. 

Document ll5(Rev.l) 

page B.l/7(Rev.l), section 3.1.4.2, replace the square brackets by : 

''The value of the noise limited sensitivity of the receiver for planning 
purposes shall be 40 dB lJV/m." 

Document 146 

page 3, section 3.4.1.3, put for Ec = noise limited sensitivity of the 
receiver "40 dB(l-!V/m)" and for SNR = audio frequency signal-to-noise ratio 11 26 dB" 
add "for these conditions Ej_o = 3.5 dB lJV/m". 

section 3.4.1.5, put : 

"The value of the audio frequency signal/noise ratio for planning purposes 
shall be 24 dB." 

section 3.4.1.6, add at the end : 

"For these conditions the value of the radio-frequency signal/noise ratio 
shall be 34 dB for planning purposes." 

section 3.4.2, replace the square brackets by "Eref = Emin + 3 dB" 

page 4, section 3.5.2, paragraph 4, third line, remove the square brackets 
around "+ 3 dB". 

J. RUTKOWSKI 
Chairman of Committee 4 

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



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION. GENEVA. JANUARY /FEBRUARY 1984 

AMENDMENTS TO DOCUMENT 171 

Please replace : 

Corrigendum 1 to 
Document 171-E 
4 January 1984 
Original : English 

COMMITTEE 6 

page 3, in Table L-1/3.2.4.1_7, step (7) : "B" by "b" (twice); 

- page 9, in the last paragraph "Table L-2/3.2.4.1_7" by "Table L-3/3.2.4.2 7"; 

pages 15 and 16, in Table 
in steps (1), (3) and (5) 

/-5/3.2.4.3 7 in the column : Source, 
~['~;ble 1"-by "Table 1/3.2.4.1]' 

"Table 1" by "Table 2/3.2.4.1"; 

- pages 18 and 19, in Table /-6/3.2.4.4 7 in the column : 
in steps (1), (3) and (5) ~ "Line 20,-Table 2" by["Line 

or 
Line 

- Page 21, in Table / 7/3.2.4.5 7 in the column Source, 
in step (1) : "Table 3" by "Table 5/3.2.4.3"; 

Page 21, in Table /-8/3.2.4.5 7 in the column Source, 
in step (1) : "Table 4" by "T~ble 6/3.2.4.4". 

Source, 
20, Table 3/3.2.4.2] 

12, Table 4/3.2.4.2"; 

Replace also the diagram contained in Figure L-3/3.2.4.2_7 by the diagram 
contained in Figure 2 of Document 133 (page 11). (The replaced diagram is labelled 
Figure L-3/3.2.4.2_7 as now.). 

J. RUTKOWSKI 
- Chairman of Committee 4 

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

L-Note 1 In this section procedures are given for calculating reception and broadcast 
reliability in various circumstances. The inclusion of these calculation procedures 
does not prejudge or comment on the desirability of these circumstances. The square 
brackets within the text indicate some parts of the procedure which may not be needed._/ 

Basic circuit reliability 

Two alternative but equivalent methods are presented; the first where the 
computation of basic circuit reliability is undertaken in terms of the required r.f. 
signal-to-noise ratio, and the second where the computation is in terms of the minimum 
usable field strength. The choice between these two equivalent approaches depends 
upon the parameter chosen for inclusion in the planning method. 

The first method includes, in steps (6) to (11), the estimation of the median 
field strength of the background noise by taking account of contributions of atmospheric 
noise, man-made noise and intrinsic receiver noise. For the second method a similar 
estimate is included within the value of the minimum usable field strength. 

3.2.4.1.1 Basic circuit reliability using signal-to-noise ratio 

_ The proc~ss for calculating basic circuit reliability is indicata~ in 
Table /__ l/3.2.4.1._/. The median value of field strength for ~!_le wa~:t~ci __ signal_at 
step· (1 X is provided by the fielcf strength prediction method. The upper and lower decile 
values at steps (2) through (5) are also determined, taking account of lo~g-term 
(day-to-day) and short-term (within the hour) fading. From steps (6) to (10) 
consideration is given to atmospheric noise, man-made noise, and intrinsic receiver 
noise, and at step (ll) the median value of field strength for the noise is taken as the 
greatest of the three components. The values of signal and noise determined at 
steps (1) and (11) are then combined at step (12) in order to derive the median 
signal-to-noise ratio, SNR(50). 

The upper and lower deciles of signal-to-noise ratio are then calculated 
in steps (13) and (14) in order to derive the signal-to-noise ratios exceeded for 10% 
and 90% of the time at steps (15) and (16). The signal-to-noise ratio probability 
distribution may now be produced, as is shown by Figure 1, where the ratio is plotted 
in decibels versus the probability that the value of signal-to-noise ratio is exceeded, 
plotted on a normal probability scale. 

Finally, Figure /-1/3.2.4.1 7 is used to derive the basic circuit reliability 
\18), which is the value or probability corresponding to the required signal-to-noise 
ratio (17). 

A mathematical treatment of the calculation can be given in terms of 
probability density functions of both the signal and the noise. These functions are 
taken to be log normal, as is the resulting distribution for the signal-to-noise ratio. 

Note 2 ...:. Abreviations of the English terms are used in the formulas throughout the 
three languages in order to facilitate the practical implementation of the methods 
described in this section. 



STEP PARAMETER 

(l) Ew(50) dB 
(~V/m) 

(2) DtJ(S) dB 

(3) Dt(S) dB 

(4) DtJ(F) dB 

(5) Dr,(F) dB 

(6) Fa(A) 

( 7) NA dB 
(~V/m) 

(8) Fa(M) 

(9) NMdB 
(~V/m) 

(10) NR dB 
(~V/m) 

(11) NT dB 
(~V/m) 

(12) SNR(50) dB 

(13) Du(SNR) dB 

(14) Dr.(SNR) dB 

(15) SNR(lO) dB 

(16) SNR( 90) dB 

(17) Cl dB 

(18) BCR 
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TABLE /-1/3.2.4.1 7 

Parameters used to compute basic circuit reliability 

DESCRIPTION SOURCE 

Median field strength of wanted Prediction method (section 3.2.1) 
signal 

Upper decile of slow fading signal (section 3.2.3.2, Table 3.3.3-I) 
(day-to-day) 

Lower decile of slow fading signal (section 3.2.3.2, Table 3.3.3-I) 
(day-to-day) 

Upper decile of fast fading signal 5 dB (section 3.2.3.1) 
(within the hour) 

Lower decile of fast fading signal -8 dB (section 3.2.3.1) 
(within the hour) 

Noise factor for atmospheric noise Atmospheric noise maps (Report 322-2) 

Median field strength of NA = Fa(A) - 65.5 + 20 log f + 10 log:_@ 
atmospheric noise f in MHz, S in kHz (Report 322-2) 

Noise factor for man-made noise (section j.2.2.~) 

Median field strength of man-made As in (?) above 
noise 

Intrinsic receiver noise field 3.5 dB (llV/m) (section 3.4.l.3) 
strength 

Median field strength of total Greatest of NA, NM, NR 
radio noise (section 3.2.2.3) 

Median signal-to-noise ratio Ew- NT 

Upper decile of signal-to-noise I DtJ(s)2 + DtJ(F)2 
ratio 

Lover decile of signal-to-noise I Dr. ( s )2 + Dr. (F) 2 
ratio 

Signal-to-noise ratio exceeded SNR(50) + Du(SNR) 
10% of time 

Signal-to-noise ratio exceeded SNR(50) - Dr.(SNR) 
90% of time 

Required RF signal-to-noise ratio 34 dB (section 3.4.1.6) 

Basic circuit reliability Figure L-1/3.2.4.1_/ 
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signal-to-noise ratio 

I 
I 
I 

Basic circuit I 

reliability~ 

.50 

Probability that ordinate is exceeded 

t 
(13) 

t 

.90 
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The basic circuit reliability is given by the expression 

y 

BCR -_.L.J 
l2n 

-eo 

Ew - NT - G 
y = 

q1 = Dt(SNR)/1.282 

y 

when Ew - NT > G : BCR = 0.5 + ...1.._ { exp(--r5/2) -~! 
/2n 

0 

Ew - NT - G 
y =-----

au = DtJ(SNR)/1.282 

3. 2. 4 .1. 2 Basic circuit reliability using -minimum usable field-_ --s-t-~th 

The process for calculating basic circuit reliability is indicated in 
Table /-2/3~2.4.1 7. The median value of .field strength~for--t:he ·wanted signai- at 
step (l) is provided by the field strength prediction method. The upper and lower decile 
values (2) through (5) are also determined, taking account of long-~~rm (day-to-day) and 
short-term (within the hour) fading. The combined upper and lower deciles:of -the 
wanted signal are then calculated in steps (6) and (7) in order to derive the signal 
levels exceeded for 10% and 90% of the time at steps (8) and (9). 

The wanted signal probability distribution, assumed to be log-normal,_is 
illustrated in Figure /-2/3.2.4.1 7. The signal ievel i-s piottecf In -de-clbels versus -the 
probability that the value of signal level is exceeded, plotted on a normal probability 
scale. This distribution is used to obtain the basic circuit reliability (11), which 
is the value of probability corresponding to the minimum usable field strength (10). 



STEP PARAMETER 

(l) Ew( so) ,=m 
(lJV/m) 

(2) Du(S) dB 

(J) DL(S) dB 

(4) Du(F) dB 

( 5) DL(F) dB 

(6) DuC~{) dB 

(7) DL (~{) dB 

( 8) f.w(lO) dB 

(lJV/m) 

i (9) ~(90) dB I 
I (lJV/m) 

(10) Er!'.in dB 
(lJV/m) 

(11) BCR 
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Parameters used to compute basic circuit reliability 

DESCRIPTION SOURCE 

Median field strength of wanted Prediction method (section 3.2.1) 
signal 

Upper decile of slow fading signal (section 3.2.3.2, Table 3.3.3 ... !) 
(day-to-day) 

Lower decile of slow fading signal (section 3.2.3.2, Table 3.3.3-I) 
(day-to-day) 

Upper decile of fast fading signal 5 dB (section 3.2.3.1) 
(within the hour) 

Lower decile of fast fading signal -8 dB (section 3.2.3.1) 
(within the hour) 

Upper decile of wanted signal ~ Du(s)2 + Du(F)2 

Lower decile of wanted signal ~ DL(s)2 + DL(F)2 

~-Tanted signal exceeded 10% of the Ew + 0u(f.w) 
time 

Wanted signal exceeded 90% of the ~- DL(~) 
time 

~linimum usable field strength (section 3.4) 

Basic circuit reliability Figure L-2/3.2.4.1_7 
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~ ~Minimum usable field 

Q -----------------------
~ (10) 
~ 
(/} 

'"0 
rl 
Q) 

·r-1 
f:r..! 

Basic circuit 

.10 .50 

Probability that ordinate is exceeded 

t 
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(7) 

.90 



- 8 -
HFBC-84/171-E 

The basic circuit reliability is given by the expression 

when Ew .:S ~in 

y 

BCR -_l_, 
I2IT 

y- Ew - Emin 

o1 = ~(Ew)/1.282 

when Ew _ ~- ~in 

y 

BCR = 0 .. 5 + 1 I ( y - exp -T 2) dT 

12n 
0 

· Ew - Emin 
y = _· 

ou 

au = Du(Ew )/1.282 ; 

3.2.4.2 Overall circuit reliability 

Two methods are given for calculating overall circuit reliability : the first 
is based upon the specification of an objectively determined value at the required 
signal-to-interference ratio, while the second is based on the required RF protection 
ratio which includes subjective effects. 

3.2.4.2.1 Overall circuit reliability using signal-to-interference ratio 

The method is outlined in Table /-3/3.2.4.2 7. The median wanted signal level 
at step (1) is computed by the signal strength prediction method. The upper and lower 
decile values (2) through (5) take into account long-term (day-to-day) and_short-term 
(within the hour) fading. 

The median field strength levels (Ei) of each interfering source is 
obtained from the prediction method in step (6). For a single source of interference 
the predicted median field strength is used in step (7). For multiple sources of 
interference, the median field strength is calculated as follows. The field strengths 
of the interfering signals E. are listed in decreasing order. Successive r.s.s. addi
tions of the field strengths1 E. are computed, stopping when the difference between the 
resultant field strength and tffe next field strength is greater than 6 dB. In step (7), 
the resultant field strength I is taken as the last computed value. The upper and 
lower decile values (8) through (11) of the strongest interference are selected to take 
into account short and long-term fading. 
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The values of the wanted signal and interference determined at steps (1) and 
(7) are combined at step (12) to derive the median signal-to-interference ratio. The 
upper and lower deciles of the signal-to-interference ratio are computed in steps (13) 
and (14) in order to derive the signal-to-interference ratio exceeded for 10% and 
90% of the time at steps (15) and (16). 

The probability distribution for the signal-to-interference ratio may now 
be produced as shown in Figure /-j/3.2.4.2 7. The ratios are presented in decibels on 
a linear scale with the probability that the value of the signal-to-interference ratio 
is exceeded on a normal probability scale. In Figure /-3/3.2.4.2 7, the value of 
probability corresponding to the required signal-,..to--interference ratio (17) is the 
circuit reliability in the presence of only interference (ICR). The overall circuit 
reliability is the minimum value (20) of ICR (18) and th€ basic circuit reliability 
BCR (19). 

A mathematical treatment of the calculation of ICR can be given in terms of the 
probability density distribution of the wanted signal and the interference. These 
functions are taken to be log normal, as is the resulting distribution of the 
signal-to-interference ratio. 

The parameter ICR is given by the following expression 

when \r - I ~ RSI 

ICR = ~ fy exp(--r2/2) d-r 
V .c::.1f -oo I ' 

. ~- I - RSI 
y = 

01 

0
1 

= D
1

(SIR)/1.282 

when ~ - I > RSI 

ICR = 0.5 +vir /y exp(-T%) dT 

y = 
~- I - RSI 

Values of the various parameters in the above expressions are found on the 
indicated lines in Table /-2/3.2.4.1 7'. 

~- ~' 

Ew line 1 
I line 7 
Du(SIR) line 13 
DL(SIR) line 14 
RSI line 17 



STEP PA."RAMETER 

1 E\tl dB 
(~VLm) 

2 Du(S)dB 

3 Dr,(S)dB 

4 Du(F)dB 

5 Dt(F)dB 

6 Ei dB 

(~V/m) 

7 I dB 
. (~Vf~)_ 

8 DtJ(IS)dB 

9 
1\(IS)d.B 

10 Dij(IF)dB 

11 Dt(IF)dB 

12 SIR(50)dB 

13 Dij(SIR)dB 

14 Dt(SIR)dB 

15 SIR(lO)dB 

16 SIR(90)dB 

17 RSI dB 

18 ICR 

19 BCR 

20 
OCR 
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Overall circuit reliability 

DESCRIPTION 

Median field strength of wanted signal 

Upper decile of slow fading signal 
(DAY-TO-DAY) 

Lower decile of slow fading signal 
(DAY-TO-DAY) 

Upper decile of fast fading signal 
(within the hour) 

Lower decile of fast fading signal 
(within the hour) 

Median field strength of interferl.ng 
signals E1 , E2 , ... Ei 

Resultant field strength of interference 
(see text) 

Upper decile of slow fading interference 
(Decile of strongest interference) 

Lower decile of slow fading interference 
(Decile of strongest interference) 

Upper decile of fast fading interference 

Lower decile of fast fading interference 

Median signal to interference ratio 

Upper decile of signal-to-interference 

~ Lower de cile of signal-to-interference 

Signal-to-interference ratio 
exceeded 10% of the time 
Signal-to-interference ratio 
exceeded 90~ of the time 

Required S/I ratio 

Circuit reliability in presence of 
interference only (noise neglected) 

Basic circuit reliability 

Overall circuit reliability 

SOURCE 

Prediction Method 
(section 3.2.1) 

(section 3.2.3.2, 
Table I/3.3.3) 

(section 3.2.3.2, 
Table I/3.3.3) 

5 dB (section 3.2.3.1) 

-8 dB (section 3.2.3.1) 

Prediction Method 
(section 3.2.1) 

I = / E1 ~ + E22 + E3~ + ... 

(section 3.2.3.2, 
Table 3.3.3-I) 

(section 3.2.3.2, 
T.S:ble 3.3.3-I) 

5 dB (section 3.2.3.1) 

-8 dB (section 3.2.3.1) 

~l- I 

~Du(S)2 + Du{F)2 + !Dt(IS)2 + Dt(IF)2 

~Dt(S)2 + Dt(F)2 + tou<rs)2 + Du(IF)2 

SIR(50) + Du(SIR) 

SIR(50) - Dt(SIR) 

(section \ 
J 

See Fi~e ~-3/3.2.4.2_7 

See :!"igure L-l or 2/3.2.4.1_7 

I >fin(ICR, BC~) j 
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•rl \ 6 Required signal..,..:..to.;;;interference 
~ ratio 
r-4 
m 
~ 
Wl 

•rl 

A 
(13) 

w L-----~---------------+------~~~---;--------------
.10 .50 .90 

Probability that ordinate is exceeded 

FIGURE /-3/3. 2.4.'2 7 -- '_.........:_. 

3.2.4.2.2 Overall circuit reliab~~ity using protection ratio 

The method is outlined in Table /-4/3.2.4.2 J. The median wanted signal 
level at step (1) is computed by the signal· strength prediction method. 

"' 

The median field strength levels (Ei) of each interfering source is obtained 
from the prediction method in step (2). For a single source of interference the 
predicted median field strength is used in step (3). For multiple sources of 
interference, the median field strength is calculated as follows. The field strengths 
of the interfering signals Ei are listed in decreasing order. Successive r.s.s. 
additions of the field strengths Ei are computed, stopping when the difference between 
the resultant field strength and the next field strength is greater than 6 dB. In 
step (3), the resultant field strength I is taken as the last computed value. 
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The values of the wanted signal and interference determined at steps ( l) a:r..J. 
(3) are combined at step (4) to derive the median signal-to-interference ratio. The 
10% and 90% fading allowances are included in steps (5) and (6) in order to derive 
the signal-to-interference ratio exceeded for 10% and 90% of the time at steps (7) and 
( 8). 

The probability distribution for the signal-to-interference ratio may now 
be produced as shown in Figure /-4/3.2.4.2 7. The ratios are presented in decibels 
on a linear scale with the probability that the value of the signal-to-interference 
ratio is exceeded on a normal probability scale. In Figure /~4/3.2.4.2 7, the value 
of probability corresponding to the required signal-to-interference ratio (9) is the 
circuit reliability in the presence of only interference (ICR). The overall circuit 
reliability is the minimum value (12) of ICR (10) and the basic circuit reliability 
BCR (11). 

The mathematical treatment of the calculation of ICR is similar to that given 
in paragraph 3.2.4.2.1. 



STEP PA.lUMETER 

1 Ew dB 
(~V/m) 

2 Ei dB 
(lJV/m) 

3" I dB 
. (~V/~)-

4 SIR(50)dB 

5 DtJ(SIR)dB 

6 Dt(SIR)dB 

7 SIR(lO)dB 

-s SIR(90)dB 

9 RSI dB 

10 ICR 

11 BCR 

12 OCR 
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Overall circuit reliability 

DESCRIPTION 

Median field strength of wanted signal 

Median tield strength of interfering 
signals E1 , E2, ... E1 

Resultant field strength of interference 
(see text) 

Median signal to intor!erenco ratio 

10% fading allowance 

90% fading allowance 

Subjective· signal-to-interference ratio 
exceeded 10% of the time 

Subjective signal-to-interference ratio 
exceeded 90~ of the time 

Required r.f. protection ratio 

Circuit reliability in presence of 
interference only (noise neglected) 

Basic circuit reliability 

Overall circuit reliability 

--

l 
SOURCE 

Prediction Method 
(section 3.2.1) 

- . ~---·-

Prediction Method 
(section 3.2.1) 

I = j El2 + E22 + E32 + ... 

E\i - I 

10 dB(<6o0 ), 14 dB(~60°)I,Z 

10 dB(<60°), 14 dB(~60°)i• 2 

SIR(50) + Du(SIR) 

SIR(50) - Dt(SIR) 

(section 3.3.1) 

See Figure (_-4/3.2.4.2_7 

See Figure (_-1 or 2/3.2.4.1_7 

~in(ICR, BC!1) 

1 ~ - If any point on that part of the great circle which passes through the transmitter 
and the receiver and which lies between control points located 1,000 km from each end of the 
path reaches a corrected geomagnetic latitude of 60° or more, the values for ~ 60° have to be 
used. The relationship of corrected geomagnetic latitude to the geographical coordinates is 
shown in Figures (_-1 and 2/3.2.4.1~7 of paragraph 3.2.3.2. 

Z ~ote 2 - ~hese values apply for overall circuit reliabilities not exceeding 80%. 
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\Required r.f. protection ratio 

.10 .50 .90 

Probability that ordinate is exceeded 

Basic reception reliability 

A 
(5) 

The method for computing basic reception reliability is outlined in 
Table /-5/3.2.4.3 7. For a single frequency, basic reception reliability (BRR) is the 
same as the basic-circuit reliability (BCR) described in the previous section. For 
multiple frequencies, the interdependence between propagation conditions on different 
frequencies results in the computation method given in Table /-5/3.2.4.3 7. In 
steps (4) and (6), BCR (n) is the basic circuit reliability for frequency n, where 
n = F1 , F2, etc. The basic reception reliability is given in step (2) for a single 
frequency, in step (4) for a set of two frequencies and in step (6) for a set of 
three frequencies. 



Basic reception reliability 

The following parameters are involved : 
One frequency operation 

Step Parameter Description Source 

(1) BCR (Fl) Basic circuit reliability for Line 18, Table l(section 3.2.4.1.1) 
% frequency F1 or 

Line 11, Table l(section 3.2.4.1.2) 

(2) BRR (Fl) Basic reception reliability BCR (F1 ) 
% 

Two frequency operation 

(3) BCR (F2) Basic circuit reliability Line 18, Table l(section 3.2.4.1.1) 
% for frequency F2 where F1 

< F qr 
2 Line 11, Table l(section 3.2.4.1.2). 

(4) BRR (Fl) (F2) [Basic reception reliability 
F2 

BCR(F2) )~ (a) where F1/F2 ~ 0.9 t(l~~~~-BCR(n) )+Hax(BCR(F1 ); 
j_ 

F2. 
(b) where F1/F2 < 0.9 l-IT (1-BCR(n)) 

n=F 
l 



TABLE /-5/3.2.4.3 7 (continued) 

Basic reception reliability 

Three frequency operation 

Step Parameter Description Source 

(5) BCR (F3) Basic circuit reliability Line 18, Table l(section 3.2.4.1.1) 
or for F

3 
where F1 < F2 < F

3 Line ll, Table l(section 3.2.4.1.2) 

(6) BRR [(a) Basic reception reliability F3 
BCR(Fj)l (Fl) (FQ) (F3) for F1/F2 ~ 0.9; F2/F

3 
~ 0.9 ~(l;~~l-BCR(n))+Max(BCR(F1 ), BCR(F2), 

1 

I (b) F1/F2 < 0.9; F2/F
3 

< 0.9 
F3 

(1-BCR(n)) l-IT 
n=F 

1 

[c) Fl/F2 ~ 0.9; F2/F3 < 0.9 

l or (a} + (b) 
Fl/F2 < 0.9; F2/F3 > 0.9 2 
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Overall reception reliability 

The methQd for computing overall reception reliability is outlined in 
Table L 6/3.2.4.4_/. For a single frequency, overall reception reliability (ORR) is 
the same as the overall circuit reliability (OCR) described in the previous section. 
For multiple frequencies, the interdependence between propagation conditions on 
different frequencies results in the computation method given in Table L 6/3.2.4.4_/. 
In steps (4) and (6), OCR (n) is the overall circuit reliability for frequency n, where 
n = F1 , F2 etc. The overall reception reliability is given in step (2) for a single 
frequency, in step (4) for a set of two frequencies and in step (6) for a set of three 
frequencies. 



- -
TABLE L 6/3.2.4.4_/ 

Overall reception reliability 

The following parameters are involved : 

One frequency operation 

Step Parameter Description Source 

(1) OCR (Fl) Overall circuit reliability for Line 20, Table 2 
% frequency F1 

(2) ORR (Fl) Overall reception reliability OCR (F
1

) 
% 

Two frequency operation 

(3) OCR (F2) Overall circuit reliability Line 20, Table 2 
% for frequency F2 

F2 ; 
(4) ORR (Fl) (F2) [Overall reception reliability !(l~E~~-OCR(n) )+Hax(OCR(F1 ); OCR(F2))) J (a) where F1/F2 ~ 0.9 

F2 
(b) where F1/F2 < 0.9 l-IT (1-0CR(n)) 

n=F l 



TABLE {-6/3.2.4.4_7 (continued) 

Overall reception reliability 

Three frequency operation 

Step Parameter Description Source 

( 5) OCR (FJ) Overall circuit reliability Line 20, Table 2 
for F3 where F1 

< F < F 
2 3 

(6) ORR [(a) Overall reception reliability F3 
OCR(F 

2
), OCR(F 

3 
))J (Fl) (F2) (FJ) for F 1;F 

2 
~ 0. 9; F 2/F 3 ~ 0.9 t(l~~~l-OCR(n))+Max(OCR(F1 ), 

1 

(b) 
F3 

F1/F2 < 0.9; F2/FJ < 0.9 l-IT ( 1-0CR.( n)) 
n=F 

1 

r( c) Fl/F2 ~ 0.9; F2/F3 < 0.9 

1 
or (a) + (b) 

Fl/F2 < 0.9; F2/F3 >- 0.9 2 

L 
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Basic and overall broadcast reliability 

The determination of basic broadcast reliability involves sample points 
within the required service area. The basic broadcast reliability is an extension of 
the basic reception reliability concept to an area instead of a single receQtion point~ 
The method for computing basic broadcast reliability is outlined in Table L 7/3.2.4.5_/. 
In step (1), the basic reception reliabilities BRR, (11), BRR (12), --- BRR (1N) are 
computed as described in Table ~5/3.2.4.3_7 at each sample point 11, 12 ---1N· These 
values are ranked in step (2) and the basic broadcast reliability is that value 
associated with a specified percentile. 

ln a simila£ way the overall broadcast reliability is computed as described 
in Table L 8/3.2.4.5_/ and it is the value associated with a specified percentile X. 

Broadcast reliability is associated with the expected performance of a 
broadcast service at a given hour. For longer periods, computation at one-hour 
intervals is required. 



Basic broadcast reliability 

The following parameters are involved : 

Step Parameter Description Source 

(1) BRR (Ll), Basic reception reliability at all Line (2), (4) or (6) as appropriate 
BRR (L2) receiving locations considered in the from Table 3 
--- BRR (LN) required service area 

(2) BBR (X) Basic broadcast reliability associated Any percentile chosen from the 
with percentile X ranked values from (1) 

Note - The broadcast reliability associated with the percentile X depends upon the density and 
distribution of the test points in the required service area. 

Step 

(1) 

(2) 

TABLE 8 L-8/3.2.4.5_/ 

Overall broadcast reliability 

The following parameters are involved : 

Parameter Description 

ORR (Ll}' Overall reception reliability at all 
ORR (L2) reception locations considered in 
--- ORR (LN) the required service area 

OBR (X) Overall broadcast reliability a~sociated 
with percentile X 

Source 

Line (2), (4) or (6) as appropriate 
from Table 4 

Any percentile chosen from ranked 
values from (1) 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Note by Chairman of Committee 4 
to the Chairman o-f. Committee 5 

Replace the penultimate paragraph by the following : 

Corrigendum 1 to · 
Document 172.,...E 
3 February 1984 
Original : English 

COMMITTEE 5 
and for information 
to the 
PLENARY MEETING 

"No consensus could be obtained on the proposal; six delegations pronounced 
in favour of it, and five others strongly opposed to give the fixed values of minimum 
parameters being of the opinion that their acceptance might harm the planning process 
but they may agree to show the above-mentioned diagrams." 

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

[ 



INTERNA riONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION. GENEVA. JANUARY /FEBRUARY 1984 

Note by Chairman of Committee 4 
to the Chairman of Committee 5 

Document 172-E 
2 February 1984 
Original : English 

COMMITTEE 5 
and for information 
to the 
PLENARY MEETING 

In reply to the Note from the Chairman of Committee 5 to the Chairman of 
Committee 4 (Document 106), and having analyzed various options of minimum values of 
the technical parameters within the framework of the ad hoc Group 4D, the Chairman 
of that ad hoc Group presented to Committee 4 the following compromised proposal : 

"Minimum values of technical parameters : 

Go-channel RF protection ratio under stable conditions 17 dB 

Audio-frequency signal/noise ratio : 19 dB 

Overall/basic reliability 
(both broadcast or reception reliability) 50% 

Quality assessment grade : 3 

I 
The above set of pa.rameters should be accompanied by a reference to the 

diagram of Figure L-B/3.3.1_7 tn Document ll5(Rev.l) (page 13) showing the relationship 
between the reception quality and the eo-channel RF protection ratio, already adopted, 
and the diagram contained in Addendum 1 to Document 73 and reproduced in the annex 
to this note. 11 

No consensus would be obtained on the proposal; six delegations pronounced 
in favour of it, and five others strongly opposed it, being of the opinion that the 
acceptance might harm the planning process. 

Committee 4 decided to send a note on this subject to Committee 5 and, for 
information, to the Plenary Meeting. 

Annex 1 

J. RUTKOWSKI 
Chairman of Committee 4 

For reasons of economy. th1s document IS printed m a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
smce no additional copies can be made available. 
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WARC FO~ !Hif BIROADCAST~NG 

FIRST SESSION. GENEVA. JANUARY /FEBRUARY 1984 

REPORT OF AD HOC WORKING GROUP 4D TO COMMITTEE 4 

Doc.ument 1 73-E; 
2 January 1984 
Original : English 

COMMITTEE- 4 

1. The ad hoc Working Group 4D held three meetings and .considered the possibility 
of indicating the minimum value for some of the technical parameters below which the 
service could be considered as unusable as this information was required by Committee 5 
(Document 106). In addition to the non-exhaustive list of items indicated in 
Document 106, the Group identified the following parameters which could be examined for 
this purpose : 

a) quality assessment grade (QAG); 

b) overall broadcast reliability; 

c) basic broadcast reliability; 

d) noise limited sensitivity of the receiver. 

2. There were two divergent views in the Group on this matter as indicated below. 

2.1 One view was that Committee 4 does not have the required technical information/ 
basis for indicating the minimum values desired by Commit~ee 5. It would be desirable 
for Committee 4 to draw the attention of Committee 5 to the curve in Figure B/3.3.1 on 
page 13 of Document ll5(Rev.l) for their information regarding the relationship between 
eo-channel protection ratio and QAG. The curve in Add.l to Document 73 could also be 
provided to Committee 5 for 80% listeners' satisfaction for speech programme. The QAG 
corresponding to 24 dB may also be indicated in the figure for indicating the relation
ship between AF signal-to-noise ratio and QAG. Table C/3.3.1 on page 14 of 
Document 115(Rev.l) could be brought to the attention of Committee 5 for indicating the 
relationship between quality assessment grade and impairment assessment grade. Those' 
who are of the view considered that there was no possibility of providing any other 
information to Committee 5. 

2.2 Another view was that Committee 4, which is a technical committee, should be 
able to provide the information required by Committee 5 and that the information on the 
various items could be as given below : 

2.2.1 

~~. 2. 2 

2.2.3 

Go-channel protection ratio under stable conditions 17 dB 

Go-channel protection ratio under fading conditions 17 dB 

AF signal-to-noise ratio : 19 dB 

Man-made noise : can be neglected 

For reasons of economy. th1s document is printed m a limited number. Participants are therefore kindly asked to bnng their copies to the meeting 
smce no additional copies can be made available. 
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Overall/base reliability (both broadcast and reception reliability 
50% (median value) 

Quality assessment grade : between 2 and 3, but closer to 3 

3. Committee 4 may consider the two alternatives presented in paragraphs 2.1 
and 2.2 before taking a decision in the matter. 

M.K. RAO 
Chairman of ad hoc Working Group 4D 
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Document 174-E 
9 February 1984 
Original : English 

PLENARY MEETING 

Subjects discussed : Document 

1. Oral report by the Chairman of Committee 4 

2. 

3. 

Third series of texts submitted to the Plenary Meeting 
£or first reading (B.3(Rev.l)) 

Fourth series of texts submitted to the Plenary Meeting 
for first reading (B.4) 

154(Rev.l) 

168 

4. Oral report by the Chairman of Committee 5 

5. Approval of the Minutes of the Fourth Plenary Meeting 127 

For reasons of economy. th1s document 1s printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no addit1onal copies can be made available. 
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Oral report by the Chairman of Committee 4 

1.1 The Chairman of Committee 4 stated that the Committee had the ·previous day 
completed the work on all items allocated to it. He was grateful to all delegations, 
particularly those of developing countries which had found it difficult to accept some 
of the compromise solutions reached, for their cooperation. In large measure, 
agreement had been reached on technical parameters apart from certain details concerning 
which reservations had been entered. 

1.2 The Chairman thanked Committee 4 and its Chairman for completing its work 
within the prescribed time-limit. 

2. Third series of texts submitted to the Plenary Meeting for·first reading 
(B.3(Rev.l)) (Document 154(Rev.l)) 

2.1 Section 3.2.1.4 - Optimum frequency band selection 

2.1.1 The Chairman of Committee 6 said that in both paragraphs of the section the 
word "intended" should be corrected to read "required". 

2.1.2 The Chairman of the IFRB, making a general observation, said that in the 
short time available the Board had reviewed the technical criteria and methods of 
calculation proposed by Committee 4 and had concluded that some of the procedures were 
extremely complex and would greatly increase the IFRB's workload and probably that of 
administrations when preparing seasonal plans and calculating incompatibilities. The 
criteria specified would require a whole series of calculations when applied to a 
considerable number of cases. 

Section 3.2.1.4, as amended, was approved. 

2.2 Section ~-~ - Values of minimum usable and reference usable field strength 
Section 2·~·1 - Minimum usable field strength 
Section ~-tt-1.1 - Atmospheric radio noise data 
Section ~-tt-1.2 - Man-made radio noise data 
Section ~-!t-1-~ Comparison of the intrinsic receiver 

atmospheric and man-made radio noise 

Approved. 

2.3 Section 3.4.1.3 Intrinsic receiver noise level 
Section 3.4.1.5 - Audio-frequency signal/noise 

noise level 2 the 

2.3.1 The representative of the IFRB observed that some explanation was needed of 
the differing values for the audio-frequency signal-to-noise ratio in sections 3.4.1.3 
and 3.4.1.5. It should be made clear in the former that 26 dB was the chosen value for 
determining the intrinsic receiver noise level. 

2.3.2 The Chairman of Committee 4 agreed that the apparent inconsistency should be 
clarified and proposed that an explanatory footnote be attached to section 3.4.1.3 by 
placing an asterisk after the figure 26 dB. That value had been chosen by the Committee 
because it was a standard value used for measurements of intrinsic receiver noise level 
according to IEC standards. 
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The value of 24 dB for planning purposes in section 3.4.1.5 had been adopted 
after prolonged discussion in Committee. 

2.3.3 The delegate of the United Kingdom said there was no need to indicate how the 
intrinsic receiver noise level was calculated. The section could be shortened to read : 
"The intrinsic receiver noise level Ei0 shall be 3.5 dB(~V/m)". 

2.3.4 The representative of the IFRB questioned whether the text of section 3.4.1.3, 
if amended in that way, would be consistent with the definition of noise-limited 
sensitivity of a receiver adopted in Document 115(Rev.l). 

2.3.5 The delegate of the USSR, supported by the delegate of Japan, said the text 
submitted by Committee 4 after prolonged deliberation should be approved without change. 

2.3.6 The Director of the CCIR observed that a value for the signal-to-noise ratio 
had to be included to be consistent with the definition of the intrinsic receiver noise 
level used by the CCIR and IEC. 

2.3.7 The delegate of Colombia said that, as section 3.4.1.3 dealt with special 
types of receivers, the values set out in section 7.1.3 of the CCIR Re:9ort (Docwnent 22) 
should be used. 

2.3.8 The Chairman of Committee 4 said that the values in section 3.4.1.3 were not 
for special receivers but were based on measurements made in several countries for an 
average receiver according to IEC standards that had been examined by the Intersessional 
Working Party 10/5. 

2.3.9 The Chairman suggested that further consideration of section 3.4.1.3 be 
deferred pending the formulation of a text for the footnote suggested by the Chairman 
of Committee 4. 

It was so agreed. 

2.3.10 The delegate of the USSR considered that the figure of 24 dB in 
section 3.4.1.5 which was 6 dB lower than that recommended by the CCIR was too low and 
would adversely affect the quality of broadcasts. 

2.3.11 The delegate of Syria agreed with the USSR delegate 24 dB would not ensure 
good reception and a value of 27 dB would be preferable. 

2.3.12 The delegate of the German Democratic Republic recalled that his delegation 
had proposed a value of 26 dB as a compromise. 

2.3.13 The delegates of Algeria, Brazil, Mexico, India, Qatar and Colombia proposed 
that the figure of 24 dB be retained in section 3.4.1.5 so as not to disturb the 
compromise reached as part of a package after lengthy discussions in Committee 4. 

It was so agreed. 

Section 3.4.1.5 was approved. 
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2.4 Section 3.4.1.6 - Radio-freguency signal/noise ratio 
Section 3.4.2 - Reference usable field strength 

Approved. 

2.5 Section 2.2.2.1 - Transmitters 
Section 3.9.2.2 - Receivers 
Section 3.9.2.3 Transition period from the technical point of view 

2.5.1 The Chairman of Committee 6 said that the English term "pulse switch 
modulation" had been used in the French and Spanish versions of section 3.9.2.1, 
paragraph c) because it was such a new type of modulation that no exact translation 
could be found for the other two languages. 

At the suggestion of the Chairman of Committee 4, it was agreed to delete 
the words "or pulse switch modulation". 

2.5.2 The Chairman of Committee 4 said that the texts in section 3.9.2.1, 
paragraph e), in section 3.9.2.2, paragraph c) and in section 3.9.2~3 had been left in 
square brackets pending the decision of Committee 5 concerning the time-limits for the 
introduction of SSB transmissions which had administrative as well as technical aspects. 

2.5.3 The delegate of the Islamic Republic of Iran wondered whether the proposals 
being put forward by Committee 5 in regard to the texts in square brackets were likely 
to be acceptable to Committee 4. 

2.5.4 The Chairman of Committee 5 drew attention to the report of Working Group 5A 
to Committee 5 (Document 161), which contained two proposals in regard to the duration 
of the transition period. That report would be considered by Committee 5 the following 
afternoon. The other two questions had not, to his recollection, been dealt with by 
the Working Group. 

2.5.5 The Chairman of Committee 4 did not think there was likely to be any 
divergence of view between Committees 4 and 5 on the three issues mentioned. Working 
Group 5A had proposed fixing the transition period at 20 years, which was not in 
contradiction with what was proposed in section 3.9.2.1, paragraph e), for transmitters, 
and did not conflict with Committee 4's view that the period should be 15 to 20 years. 
Nor should the question of receivers be considered as controversial, since Committee 4 
had held that the lifetime of a receiver was in the order of ten years. 

Sections 3.9.2.1, 3.9.2.2 and 3.9.2.3 were approved. 

2.6 Section 3.9.2.4 - Evaluation of compatibility aspects of the proposed SSB 
system during the transition period 

2.6.1 The delegate of Syria proposed the deletion of the penultimate sentence in 
the third paragraph of section 3.9.2.4 because the matter was to be studied further 
dur.ing the intersessional period. 
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2.6.2 The Chairman of Committee 4 pointed out that the Committee had decided to 
draw attention to the question of the effect of coherent demodulation of the two 
sidebands of a DSB emission in an envelope detector as it needed further investigation 
since the plan would be based on DSB transmission. 

Section 3.9.2.4 was approved without change. 

The third series of texts submitted by the Editorial Committee (B.3) was 
approved, as amended, on first reading. 

3. 

3.1 

3.1.1 

Fourth series of texts submitted to the Plenary Meeting for first reading 
~ (Document 168) 

Chapter 3.5 - Antennas and power 

Section 3.5.1 - Antenna characteristics 

3.1.1.1 The Chairman of the Editorial Committee drew the meeting's attention to minor 
editorial corrections required to sections 3.5.1.2 and 3.5.1.5 and to 
Figure L-I/3.5.1.2_7. 

With regard to the appropriateness of transferring the formula 
Gi = Gd + 2.2 dB to the text of section 3.5.1.2, it was decided after some discussion 
that it would be more suitable to leave the formula where it appeared in the document, 
namely, as a footnote to Figure i-II/3.5.1.2_7. 

3.1.1.2 The Chairman of Committee 4 said it had been brought to his attention that 
the meaning of the paragraph in section 3.5.1.5 beginning "The resulting antenna 
gain •.• 11 was not perfectly clear. He proposed that the paragraph should be placed in 
square brackets pending the preparation of more suitable wording. 

3.2 

3.2.1 

3.2.2 

It was so agreed. 

Chapter 3.5, section 3.5.1, as so amended, was approved. 

Chapter 3.8 - Maximum number of frequencies required for broadcasting the 
same programme to the same zone 

Section 3.8.1 - Introduction 

Approved. 

Section 3.8.2 - Use of additional frequencies 

3.2.2.1 The Chairllian of the IFRB drew the meeting's attention to the fact that the 
terms "specific percentage of test points" in the first paragraph, "basic reception 
reliability" in the second paragraph and "existing typical broadcasting circuits" in 
Note 1 were insufficiently clear for the purposes of the IFRB and might cause 
difficulties in its future work. 
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3.2.2.2 The Chairman of Committee 4 said that in the case of the first paragraph, 
the text had been redrafted several times so that it was not surprising if ambiguities 
had crept in. He proposed that the text be placed in square brackets pending an attempt 
to provide a clearer text for submission to the Plenary Meeting. 

3.2.2.3 The delegate of Brazil noted that a matter of substance would be involved in 
any attempt to spell out what was meant by a "specific percentage" of test points. 
Revision of that paragraph was thus not a matter to be left solely to the Editorial 
Committee. 

3.2.2.4 The Chairman of Committee 4 said that what had been meant in the second 
paragraph by basic reception reliability was defined elsewhere, in a text to be 
considered by the next Plenary Meeting. That definition would perhaps provide enough 
clarification for the IFRB's purposes. With regard to the footnote, which had been 
placed in square brackets pending decisions on the way the intersessional work was to 
be arranged, he explained that the relevant calculations could not be made during the 
present Conference because appropriate computer programs were not yet available. The 
term "existing typical broadcasting circuits" had been used to indicate that the IFRB 
could select a number of examples to serve as the basis for the calculations to be 
carried out in the intersessional period. The second session of the Conference would 
then be in a position to use the results to review the limits of circuit reliability 
and the criteria for the selection of further frequencies. 

3.2.2.5 The delegate of the USSR noted that in the case of the second paragraph, 
Note 1 and, more particularly, Figure /-Y/3.8.2 7, no questions of substance were 
involved in the points on which clarification was sought. No changes that were not of 
an editorial nature should therefore be made to those texts. 

3.2.2.6 In the light of the discussion, the Chairman proposed that an ad hoc 
Group PL-B consisting of the delegates of Brazil, China, France, India and the 
United States and the Chairman of Committee 4, should be set up under the chairmanship 
of Mr. Barclay (United Kingdom) to consider the whole of section 3.8.2 including the 
figure and prepare a suitable text for submission to the next Plenary Meeting, bearing 
in mind that apart from the first paragraph no substantive changes were to be made to 
the text. The present text would be placed in square brackets pending the outcome of 
that discussion. 

It was so agreed. 

The fourth series of texts submitted by the Editorial Committee (B.4) was 
approved, as amended, on first reading. 

4· Oral report by the Chairman of Committee 5 

4.1 The Chairman of Committee 5 said he was sorry to have to report that despite 
the many hours of hard work put in by ad hoc Group 5A-2, no agreement had yet been 
reached on the question of choice of planning method. On the key issue - namely, 11ow r 
to deal with the congestion resulting when requirements exceeded the availability of 
channels for a particular target area and a particular time-block - it had not been 
possible to reach a compromise, and indeed viewpoints had become strongly polarized. 
Disagreement was focussed on how to interpret the concept of equitability of access to 
the spectrum. One group of administrations, large users of the spectrum, insisted that 
that concept implied equal treatment for all the requirements of each administration, 
regardless of the number of those requirements. The other group, small users of the 
spectrum, felt equally strongly that their own requirements should not be made to 
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suffer from the larger requirements of others, and insisted on guarantees of quality 
and reliability for meeting minimum requirements only. Those two opposing viewpoints 
had been thoroughly debated and no useful purpose would be served by discussing them 
further. Since ad hoc Group 5A-2 would need to complete its work by the afternoon of 
Saturday, 4 February, he suggested that it should now confine itself to finalizing 
the remaining items on its agenda, and indicate in its report to Working Group 5A those 
problem areas for which it had not been possible to find solutions. 

4.2 The delegate of the Islamic Republic of Iran said he had understood that at 
the last meeting of ad hoc Group 5A-2 there had been some improvement in the position. 
He suggested that the Group's Chairman should be asked to make his own report to the 
Plenary Meeting on how matters stood. 

4.3 The delegate of Algeria also considered that the feeling in ad hoc Group 5A-2 
had been that progress was being made towards, at least, a tentative solution. If 
discussions could begin again from the point at which they had been broken off, there 
might be some hope of reaching agreement. 

4.4 The delegate of India supported that suggestion. 

4.5 The Chairman of ad hoc Group 5A-2 said that although it was true that the 
Group had made some progress, thanks to the goodwill and spirit of compromise shown by 
all, there were still fundamental differences of view on the basic issue. At the last 
meeting, three separate positions on that issue had been put forward, and until those 
three positions had been reconciled, it was difficult to see how work could proceed. 
In reply to a suggestion by the delegate of Venezuela, he agreed to prepare a brief 
summary of the three positions mentioned for presentation to the Group's next meeting. 

4.6 The Chairman said the situation was a most unfortunate one. He strongly 
urged members of ad hoc Group 5A-2 to make every possible effort to arrive at a 
compromise solution on this vital issue. Failure to do so would mean that the 
Conference would not be able to achieve its goals, with serious consequences for the 
whole future of radio communications. 

5. Apnroval of the Minutes of the Fourth Plenary Meeting (Document 127) 

The Minutes of the Fourth Plenary Meeting, as set out in Document 127, were 
approved, subject to a minor editorial amendment (see Corrigendum 1 to Document 127). 

The meeting rose at 1745 hours. 

The Secretary-General 

R.E. BUTLER 

The Chairman 

K. BJORNSJO 
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Document 175-E 
3 February 1984 
Original : English 

PLENARY MEETING 

On Thursday, 2 February 1984, Committee 4 concluded its work according to 
the terms of reference defined in Document 59. 

Between 24 January 1984 (date of the first report of Committee 4 to the 
Plenary) and 2 February 1984, Committee 4 approved all the remaining texts of 
Chapter 3 of the report of the first session of the Conference. 

Documents 126, 139, 146, 155, 160, 163, 166 and 171 containing these texts 
were submitted to the Editorial Committee for subsequent submission to the Plenary 
Meeting. 

When adopting the documents above, the f~llowing reservations were made.: 

on paragraph 3.8~2 (Document 160, Annex 1)_ by the delegation of France; ~
on paragraph 3. 5 .1. 5 (Document 160, Annex 2) by the delegation of the USSR; •. 
and · 

on paragraph 3.7.1 (Document 166) by the delegation of Algeria. 

In addition to the above, the values of the Noise limited sensitivity of 
the receiver, the.Audio-frequency signal/noise ratio and the Reference usable field 
strength (contained in the Note from Committee 4 to the Editorial Committee, 
Document 170) were adopted as a compromise. 

The consensus on these values was, however, reached without the agreement 
of four delegations (URS, BUL, POL, TCH) which reserved the right to revert to this 
subject in the Plenary Meeting. 

J. RUTKOWSKI 
Chairman of Committee 4 

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

Document 176-E 
3 February 1984 
Original : English 

COMMITTEE 5 

Relating to the Avoidance of Harmful Interference with a 
View to Improving the Use of the HF Bands Allocated to 

the Broadcasting Service 

The World Administrative Radio Conference for the Planning of the HF Bands Allocated 
to the Broadcasting Service (First Session, Geneva, 1984) 

considering 

a. Article 10 (no. 79 and no. 80) of the International Telea::mmn.II!ication 

Convention, ooncerning the duties of the IFRB; 

b. Article 35 (no. 158) of the International· Telecommunication Conven

tion, concerning the avoidance of harmful interference; 

c. Article 54 (no. 209) of the International Telecommunication Conv~

tion, ooncerning instructions ~o the IFRB by a World Administrative 

Radio Conference; 

d. Article 20 of the Radio Regulations, concerning the international 

monitoring system; 

noting 

1. that harmful interference, is increasingly having a serious negative 
impact on the planning and use of frequency channels available for 
high frequency broadcasting, even in areas at considerable distance 
from the source of interference; 

2. that broadcasting on channels adjacent to those being affected . 

directly is also subject to interference 

3. that a considerable number of high frequency broadcastJ.?g channels 

in various parts of the 'WOrld are rendered useless due to 

harmful interference; 

For reasons of economy, this document is printed in a limited number. Panicipants are therefore kindly asked to bring their copies to the meeting 
· since no additional copies can be made available. 
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1. that-it is desirable for more detailed information on the extent and 

impact of all forms of harmful interference, to be available before 

the second session of the conference; 

2. that an increase in the nl.Uli>er of stations participating in the in

ternational monitoring system and a more effective use of the infor

mation obtained from such stations woold ~ of oonsiderable assistan-

oe; 

urges administrations 

to avoid all forms of harmful interference; 

instructs the IFRB in accordance with the Radio Regulations 

1) to organize IOC>nitoring pr03rammes in the barxls allocated to the high 

frequency broadcasting service with a view to identifying stations 

causing harmful interference; 

2) to seek, as appropriate, the cooperation of administrations in iden

tifying the sources of emissions in these bands which cause harmful 

interference and tD give this information to administrations; 

3) to inform the second session of the-conference on the results of the 
program referred to in 1 and 2. 

invites administrations 

to take part in moni taring prO;jramnes set up by the IFRB in accordance 

with the provisions of this Resolution. 
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Document 177-E 
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PLENARY MEETING 

FIFTH 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 

COM.4 163 

COM.4 170 

COM.4 107 

COM.4 146 + 170 

COM.4 166 

Annex 5 pages 

Title 

Definitions 2.10 

Chapter 3 3.1.4.2 

Chapter 3 3.2.5.2 

Chapter 3 3.5.2 

Chapter 3 3.7 

Marie HUET 
Chairman of Committee 6 

For reasons of economy. th1s document IS printed 1n a limited number. Panicipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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~-CHAPTER 2 - Definitions_? 

2.10 Term relating to the service area 

Required service area (in HF broadcasting) 

The area within which an administration proposes to provide a broadcasting 
service. 

~-CHAPTER 3 - Technical criteria_? 

Noise limited sensitivity of the receiver 

The value of the noise limited sensitivity of the receiver for planning 
purposes shall be 40 dB(~V/m). 
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- B.5/2 -

Values of the appropriate solar index and the seasonal periods on 
the basis of which planning should be carried out_7 

3.2.5.2 Solar index values 

3.2.5.2.1 ·The 12-month running mean sunspot number R12 shall be the solar index 
to be used for planning. 

3.2.5.2.2 ;- The reference values of R12 to be used for planning shall be the five 
values given in Table /-II/3.2.5 7. This Table also states the range of applicability 
of each of the reference values.-

When a seasonal plan is to be selected from the set of plans prepared in 
accordance with the reference values of R12' the applicable plan shall be selected 
on the basis of the lowest value of R12 predicted for any of the months in that 
season.* 

Selection of R12 index values for planning 

Index Range of 
values applicability of 

predicted Rt 2 

5 0-14 
)0 15-41. 
60 45-74 
90 75-104 

120 105 a.nd a.bovo 

J 
~The seasonal plan shall be prepared in accordance with the values of 

R12 predicted for the period. The lowest value of R12 predicted for any of the months 
in that season shall be used. _7* 

* Note 1 - The first alternative relates to a planning method which produces plans 
for a period of more than one year ahead; the second relates to a planning method 
which produces plans for periods up to one year ahead. Only one of the-se options 
will be retained according to the method chosen. 

Note 2 - Predicted values of the 12-month running mean sunspot number R12 are 
prepared for periods up to six and twelve months ahead of the current month. The 
predicted values are obtainable from the CCIR Secretariat. 

., 
i 
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3.5.2 

- B.5/3-

Transmitter power and equivalent isotropically radiated power appropriate 
for satisfactory service 

The propagation prediction method described in section 3.2.1 shall be 
~ * used to determine the appropriate transmitter power to achieve satisfactory service. 

The appropriate transmitter power varies with propagation conditions which in turn 
are functions of the time of day, the season and the solar cycle period as well as 
the geographical location. 

* /-This text has already been adopted by the Plenary Meeting, see Document 115(Rev.l 
page B.l/15(Rev.l). The following additional text is to be added :_7 

/-During the first stage of 7 treatment of the requirement, the equivalent 
isotropically radiated power appropriate for providing the reference usable field 
strength (Eref = Emin + 3 dB) shall be calculated considering the basic circuit 
reliability [if necessary_?. 

The reference value of reliability in this case shall be [-x_7% to start 
with. 

After the initial frequency assignments to all requirements are_known, 
a compatibility analysis will be carried out. 

[-** Pending a decision of Committee 5._7 

* 
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3.7 Reception zones and test points 

J.7.1 Reception zones 

In specifying the reception area, reference shall be made to a CIRAF zone, 
or a part thereof. 

If necessary, CIRAF zones may be divided into four quadrants NW, NE, SE and 
SW to define more precisely the service area of a transmission. This is achieved by 
defining an appropriate reference point in each CIRAF zone with the dividing lines 
described precisely by the lines of latitude and longitude passing through such a 
reference point. Any combination of the four quadrants may be used where the service 
area is greater than one quadrant but less than a whole CIRAF zone.1 

Ten maritime broagcasting ~r~as (provisionally designated as A to J) are 
defined as shown in Annex L A/3.7.2_/. 2 

3.7.2 Test points 

For the purposes of the technical examination the IFRB shall determine an 
adequate number of test points distributed throughout each CIRAF zone and, where 
appropriate, subdivisions of CIRAF zones. These test points shall form part of the 
IFRB Technical Standards and will be distributed for comment by administrations 
(Nos. 1001 and 1001.1 of the Radio Regulations). 

As the computer facilities available to the IFRB improve, the Board shall 
make further improvements by increasing the number of test points. 

Note 1 - In exceptional cases when it is necessary to specify a reception area which 
is smaller than an entire zone or a subdivision of a zone, this may be done by using 
appropriate test points and specifying the maximum service range in km. See 
Appendix 2 of the Radio Regulations. 

Note 2 - It may be desirable to consider the procedures applicable in examining the 
compatibility of requirements in these maritime broadcasting areas. 
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INTERNATIONAL TELECOMMUNICATION UNION 

·WARC FOR HF BROADCASTING 

FIRST SESSION. GENEVA, JANUARY/FEBRUARY 1984 

FOURTH REPORT OF THE WORKING GROUP 

OF COMMITTEE 2 

(CREDENTIALS) 

Document 178-E 
3 February 1984 
Original : French 

COMMITTEE 2 

The Working Group of Committee 2 held a fourth meeting on 
3 February 1984 to examine the Credentials of the following delegations 

BOLIVIA (Republic of) 

CONGO (People's Republic of the) 

COSTA RICA * 
KUWAIT (State of) 

MEXICO 

MONACO. 

UKRAINIAN SOVIET SOCIALIST REPUBLIC 

ROMANIA (Socialist Republic of) 

VENEZUELA (Republic of) 

ZIMBABWE (Republic of) 

The Credentials of these delegations were all found to be ln order. 

N. TCHIMINA 
Chairman of the Working Group C2-A 

* Provisional Credentials 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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FOURTH SERIES OF TEXTS SUBMITTED BY THE 

EDITORIAL COMMITTEE TO THE PLENARY MEETING 

Corrigendum 1 to 
Document 179-E 
7 February 1984 

PLENARY MEETING 

The following texts are submitted to the Plenary Meeting for second reading 

Source Document Title 

COM.4 192 Chapter 3 - Technical criteria 

Replace pages R.4/2 and R.4/13 by the following. 1~ 

* Note by the Editorial Committee 

Marie HUET 
Chairman of Committee 6 

Committee 4 has revised these points in accordance with decisions taken 
by the Plenary Meeting. The passages in question are indicated by a double vertical 
line in the margin and should receive a second reading. 

Annex 3 pages 

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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3-4 Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
r the atmospheric noise data, man-made noise data, or the intrinsic receiver noise level, 

and by adding to it the value of the required radio-frequency signal-to-noise ratio. 

3.4.1.1 Atmospheric radio noise data 

See 3.2.2.1. 

3.4.1.2 Man-made radio noise data 

See 3.2.2.2. 

Intrinsic receiver noise_Jevel 

The intrinsic receiver noise level Ei0 shall be calculated by 

E.
0 

(dB (~V/m)) = E (dB (~V/m)) + 20 log m- SNR (dB) 
1 c 

where E = nois·e limited sensitivity of the receiver = 40 dB (lJV/m) c 
m = modulation depth = 0.3 

SNR = audio-frequency signal-to-noise ratio = 26 dB.* 

For these conditions : E. 0 = 3. 5 dB ( lJV /m). 
l 

Comparison of the intrinsic receiver noise level, the atmospheric 
and man-made radio noise 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

3.4.1.5 Audio-frequency signal/noise ratio 

For planning purposes, the value of the audio-frequency signal/noise ratio 
shall be 24 dB. 

The value of the signal-to-noise ratio in this paragraph is the value used for the 
measurements of the noise-limited sensitivity of the receiver carried out in 
accordance with CCIR Report 617-2 (this value is not to be confused with the 
value of the AF signal-to-noise ratio recommended for planning purposes in 3.4.1.5). 



PINK PAGES
- R.4/2bis(Corr.l) -

3.l..l.6 hadio-fregueney signal/noise ratio 

The required radio-frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio-frequency (output) signal-to-noise ratio for tt1e 
reference receiver (IF bandwidth 4 kHz) with 30% modulation of the received signal 
under stable propagation conditions. The basis for the establishment of this ratio is 
such that it is not appropriate to consider variability in time. 

In these conditions, for planning purposes, the value of the radio 
frequency signal/noise ratio shall be 34 dB. 

Reference usable field strength 

The reference usable field strength shall be Eref = Emin + 3 dB. 
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In obtaining the attenuation for any angle Jf elevation and B:Zimuth, the 
angle ~ must be calculated using the following formula 

~ = arc sin (sin ~ cos 8) for l~i ~ 900 or 

~ = 180 - arc sin (sin ~ cos 8) for ~ > 900 

~ = -180 - arc sin (sin ~ cos e) for ~ < -900 

where 

~ = angular difference between great circle bearing transmitter to receiver 
and azimuth of maximum radiation of the antenna. 

8 = angle of vertical radiation. 

11 The attenuation values for~ and 8 can then be determined from the appropriate tables. 

I 

I 
I 
I 
l 

a) 

The antenna gain in the required direction is then calculated as follows 

Step 1 - Sum the attenuations for the appropriate values of 8 and ~ 
(Tables L-D, E, F, G/3.5.1.5_7). 

Step 2 - If appropriate, according to the conditions in a) i) and b) i) 
given below, limit the total attenuation obtained in step 1 to a 
value not exceeding 30 dB. 

Step 3 - Subtract the total attenuation from the maximum gain 
(Table /-A/3.5.1.2 7) for the antenna under consideration and, 
if appropriate according to condition a) ii) given below, limit the 
resultant antenna gain to a value not below -8 dEi. 

Forward radiation 

i) For angles of elevation less than the vertical angle of maximum radiation, 
the total attenuation should not exceed a value of 30 dB. 

ii) For angles of elevation equal to or greater than the vertical angle of 
maximum radiation, the resultant antenna gain shall not fall below -8 dEi. 

I 
I I ) . 
il b Reverse radiation 
(I 

l! ll i) For HR m/n/h antennas, at 
., should not exceed a value of 30 dB. 

all angles of elevation, the total attenuation 
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PLENARY MEETING 

FOURTH SERIES OF TEXTS SUBMITTED BY THE 

EDITORIAL COMMITTEE TO THE PLENARY MEETING 

The following texts are submitted to the Plenary Meeting for second reading 

Source 

COM.6 

Annex 20 pages 

Document 

B.4/168 I 
B.3/154(Rev.l.) 
B.l/ll5(Rev.l) 

Chapter 3 - Technical criteria 
Paragraphs =.3.2.1.4 

3.4 
:3.5 to 3.5.1.5 
3.6 
3.9.2 

Marie HUET 
Chairman of Committee 6 

For reasons of economy, this document IS printed ,m a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
smce no additional copies can be made available. 
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3.2.1.4 Selection of optimum frequency band 

The optimum frequency band for a high frequency broadcasting service is 
that which has the highest median value of radio-frequency signal-to-noise ratio at 
the test points in the required service area. 

The optimum combination of bands, if needed by the planning method, is that 
which gives the highest value of basic broadcast reliability in the required service 
area. 
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3.4 Values of minimum usable and reference usable field strength 

Minimum usable field strength 

The minimum usable field strength shall be determined numerically by using 
the atmospheric noise data, man-made noise data, or the intrinsic ~e~eiver nojse level, 
and by adding to it the value of the required radio-frequency signal-to-noise ratio. 

3.4.1.1 Atmospheric radio noise data 

See 3 • 2 . 2 .1 •. 

3.4.1.2 Han-made radio noise data 

See 3.2.2.2. 

Intrinsic receiver noise level 

The intrinsic receiver noise level E· 0 shall be calculated by 
~ 

E. 0 (dB (uV/m)) = E (dB (uV/m)) + 20 log m- SNR (dB) 
1 c . 

where Ec =noise limited sensitivity of the receiver= 40 dB(uV/m) 

m = modulation depth = 0.3 

SNR =audio-frequency signal-to-noise ratio = 26 dB~L-*_7 

For these conditions : Ei 0 = 3. 5 dB ( uV /m). 

Comparison of the intrinsic receiver noise level, the atmospheric 
and man-made radio noise 

In each case the values of atmospheric noise, man-made noise and intrinsic 
receiver noise intensities shall be compared and the greatest one shall be used. 

Audio-frequency signal/noise ratio 

For planning purposes, the value of the audio-frequency signal/noise ratio 
shall be 24 dB. 

3.4.1.6 Radio-frequency signal/noise ratio 

The required radio-frequency (input) signal-to-noise ratio is approximately 
10 dB greater than the required audio-frequency (output) signal-to-noise ratio for the 
reference receiver (IF bandwidth 4 kHz) with 30% modulation of the received signal 
under stable propagation conditions. The basis for the establishment of this ratio is 
such that it is not appropriate to consider variability in time. 

In these conditions, for planning purposes, the value of the radio 
frequency signal/noise ratio shall be 34 dB. 

3.4.2 Reference usable field strength 

The reference usable field strength shall be Eref = Emin + 3 dB. 
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3.5 Antennas and power 

The combined effect of transmitter power and antenna characteristics which 
determines the equivalent isotropically radiated power (e.i.r.p.) is the main factor 
in computations for HF broadcasting planning. The most directional antenna possible 
which is appropriate to the broadcasting requirement should be chosen when selecting 
power and associated antennas. The power required must be as low as possible to 
achieve broadcasting objectives. 

3.5.1 Antenna characteristics 

In HF broadcasting the antenna is the means by which the radio-frequency 
energy is directed towards the required service area. The selection.of the right type 
of antenna will enhance the signal in this area, while reducing radiation in unwanted 
directions. This will protect other users of the radio-frequency spectrum operating 
on the same channel or adjacent channels to another service area. The use of 
directional antennas with well-defined radiation patterns is thus recommended as far 
as possible. 

Non-directional antennas can.be used when the transmitter is located within 
the required service area. In this case the required service area as seen by the 
transmitter extends over an azimuthal angle greater than 180°. 

Directional antennas serve a double purpose. The first is to prevent inter
ference to other users of the spectrum by means of their directivity. The second is to 
provide sufficient field-strength for satisfactory reception by means of their power 
gains. 

Although rhombic antennas are used, they should be discouraged because of 
the size and number of their sidelobes, which could create technically avoidable 
interference. 

3.5.1.1 Choice of optimum antennas for various types of service 

A chart in Figure ~I/3.5.1.2~ gives some general guidelines for the choice 
of optimum antennas for a given type of service according to the required distance 
range. Two different categories are considered : short distance and medium/long
distance services. 

A short distance service is understood here to have a range of up to about 
2,000 km. The corresponding area can be covered with either a non-directional or a 
directional antenna whose beamwidth can be selected according to the sector to be 
served. In the case of directional antennas, both horizontal dipole curtain and 
logarithmic-periodic antennas can be employed. The latter type is multiband array 
with a wide operating frequency range, a low-to-medium gain and a large horizontal 
beamwidth. 
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Medium and long distance services can be considered to reach distances greater 
than approximately 2,000 km. Such coverage can be provided by antennas whose main-
lobe elevation angle is small (6°-13°) and whose horizontal beamwidth - depending on 
the area to be served - is either wide between 65° ~nd 95° (generally 70°) or narrow 
between 30° and 45° (generally 35°). 

The value of the field-strength in the reception area is influenced by the 
radiation characteristics of the antennas, and this will be optimized if 
the most suitable type of antenna is used. The direction of radiation of the main lobe 
of a short-wave antenna, its elevation angle and maximum gain are principally dependent 
upon the type of array and its height above ground. 

Figure [II/3.5.1.2] illustrates the way in which these parameters vary 
for horizontal dipole curtain antennas fitted with reflectors and for arrays with mostof 
the commonly-used arrangements of dipoles when operated close to their design frequency. 
The way in which the maximum gain and elevation angla of the main lobe of rhombic 
antennas vary with height above ground is also shown. 

Figure[" III/3.5.1.2] shows the angle of elevation involved in the propagation 
of short-wave signals via the F-layer for distances up to 10,000 km. It can be seen 
that the angles tend to be less than 100 for all distances beyond 5,000 km and angles 
above about 20° are only suitable for distances of less than 2,000 km. 
Figure ~II/3.5.1.2_7 shows that low angle arrays whose maximum radiation is at angles 
of 100 or less tend to have the highest gains, and that low-gain antennas have their 
maximum radiation at the high angles most suitable for short-distance services. 

3.5.1.2 A set of representative types of antenna 

Antenna patterns used for planning purposes need to take account of practical 
consideratiQns; they should be standardized for reference purposes and they should be 
representative of the large range of types of antenna in common use. For a set of 
representative antenna types recommended for planning purposes, based on single band 
antennas, Table /-A/3.5.1.2 7 indicates, according to the vertical and azimuthal 
characteristics,-the gain and the elevation angle of maximum radiation. Details 
of the total horizontal beamwidth (between -6 dB points) for the different types·of 
antenna are also given in Table L-B/3.5.1.2_7. 
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short distance 

about 2000 km or less 

non-

directional 

tropical 
antenna 

horizontal 
antenna 

vertical 
antenna 

wide 

Log. periodic ant. Curtain array 
single plane HR m/n/h 

m • I or 2 
0.65 5 T ~ 0.8 n • I or 2 

170 ~ a ~ 50° 
so• ~ BW ~ 130° . 0.2S ~ h 5 

8 5 Gi 5 14 dB as• ~ 0 s. 
0.6 

so• 
70° ~ BW S. tao• 

9 5 Gi .s 16 dB 

medium and long distance 

(directional only) 

narrow 

Curtain array 
HR 4/1/h 
HR 4/2/h 

0.2S ~ h ~ 0.6 
15° .s 8 -~ w..~ 

BV ot 35° 
13 5 Gi ~ 19 dB 

wide 

Curtain array 
HR 2/3/h 
HR 2/4/h 

0.4 5 h 5 1.2 
6° ~ e ~ 13• 

BW ~ 70° 
16 .s Gi .s 19 dB 

8 Elevation anal• 

Curtain array 
HR 4/3/h 
HR 4/4/h 

0.4 ~ h ~ I.S 
6• ~ e .s; 13• 

BW :: 3S 0 

19 ~ Gi .S 22 dB 

Ci Gain in dB relative to an 
iaotropic antenna iaolated in apace 

Cai~ in dB relative to a half-wave 

-~ 

dipole iaolated in apace (Ci • Gd + 2.2 dB) 

Rhombic antenna 

not recommended 

of maximum radiation 
of the main beam 

DW Total horizontal beamwidth (-6 dB relative to maximum) 

HI Horbont&l dipole curtain antenna vi th reflector curtain 

a Number of half-wave elements ln each row 

n Hwaber or halt-vavo olemeota in each atack (one above the other) 

h Height above around in full wavelength• of the botto~ row of 
element a 

Taper ratio of loa. periodic antenna 

Antenna selection chart 
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angle (degrees) 

_______ Arrays of single dipoles 

in each stack (n ·• I) 

-·-·-·-· Arrays of 2 dipoles in 
each stack (n • 2) 

----- Arrays of 4 dipoles in 
each stack (n • 4) 

• • • • • • • • • • • • Typical rhombic antenrua 
(h: height above ground) 

8 10 12 14 16 18 20 

isotropic gain Gi* (dB) 

Nomenclature according to Appendix 2, page 7 of the Radio Regulations (1982 edition) 

HR horizontal dipole curtain antenna with reflector curtain 
m/ number of half-wave elements in each.row 
/n/ number of half-wave elements in each stack (one above the other) 
/h height above ground in full wavelengths of the bottom row of elements, 

or of typical rhombic antennas 

* 

FIGURE L-II/3.4.1.2_7 

Variation of maximum isotropic gain with elevation angle, for horizontal 
dipole curtain arrays fitted with reflectors and for typical 

rhombic antennas, above a perfect earth 

Gd + 2.2 dB 
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so 

40 

30 

o~----+-----~2 -----+3 ----~-----s~----6~~~1~--~B~--~9-----+~~~ 
Distance d: km x 103 

FIGlJRE [ III/3. 5 .1.2} 

Variation of elevation angle with distance for representative 
F-layer heights hm 
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Principal characteristics of the set of representative types of antenna 

TYPE OF 
ANTENNA 

VERTICAL 
CHARACTER-
ISTIC 
--/m/n/h 

-/4/1 

-/L./0.8 

-/L./0.5 

-/J/0.) 

-/2/0. s 

-/2/0.J 

-/l/0. 5 

-/1/0.J 

* 

TABLE (_-A/3.5.1.2_7 

Gain and elevation angle in the direction 

of maximum radiation 

IN TP£ DIRECTION OF MAXIMUM RADIATION 

AZIMUTHAL CHARACTERISTIC 

HR4 HR2 HRl H2 Hl 
GAIN GAIN GAIN GAIIi GAIN 

c
1 

(dB) • G. (dB}• C. (dB) • C. (dB)* Gi (dB}. 
1 1 1 

22 19 

22 19 

21 19 

20 18 

19 16 14 11 

18 1 ~· 13 1Q 

14 12 11 9 
11 10 

9 7 

ELEVATION 
Al~GLC: t1 

(DEGREES) 

7 

8 

9 

12 

17 

20 ---

28 

44 
47 
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TABLE /-B/3.5.1.2 7 - -

Total horizontal beamwidth at the 
elevation angle of maximum radiation (for single band antennas) 

"'TYPE OF TOTAL HORIZONTAL BEA!-t'JIDTH (-6 dB) s:: (DEGREES) 

-/m HR4 HR2 HRl Hr' Hl ~ 

ALL TYPES 
-/4/1 to 35 70 108 112 
-/2/0.5 

-/2/0.J 35 70 110 116 

-/l/0.5 74 114 78 126 

-/1/0.3 90 180 180 180 

For antennas not included in Table /-A/3.5.1.2 7 the equivalent representative 
type whose performance is nearest to that of the antenna-under consideration can be 
determined by reference to Table L-C/3.5.1.2_7. 

0.9 
0.65 
0.4 

Determination of the representative antenna having a radiation 
pattern most similar to that of any non-representative one, on 

the basis of the value of the parameters n and h 

HR m/n/h H m/n/h 
h 

n=4 n=3 n=2 n=l n=2 n=1 

h ~ 0.9 m/4/1 m/4/0.8 m/3/0.5 - - -
> h ~ 0.65 m/4/0.8 m/4/0.5 m/J/0.5 - - -
> h ~ 0.4 m/4/0.5 m/3/0.5 m/2/0. 5 m/1/0.5 m/2/0.5 m/1/0.5 
> h m/3/0.5 m/2/0.5 m/2/0.3 m/1/0.3 m/2/0.3 m/1/0.J 

(m=4, 2 or 1,. where appropriate) 
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3.5.1.3 Multi-band antennas 

In the case of multi-band antennas, (curtain and log periodic) a single value 
of h, an important parameter with regard to the vertical radiation pattern and the 
angle of maximum radiation, no longer corresponds to the physical height of the bottom 
row of elements of the antenna over the range of operating frequencies. The equivalent 
value h at the required frequency of operation can be found in the following way : in 
Figure /-IV /3.5 .1.3 7 enter the- vertical angle --of maximum radiation,- taken from the 
antenna-diagram for-the respective frequency band, into the ordinate. Choose the 
curve with the appropriate value of n. Read from the abscissa the equivalent height h. 
The equivalent type of antenna can then be determined by entering this new value of h 
in Table {"C/3.5.l.2J. 

0 

e 
Q 
Cl 

A 

c 

.. l6 

.. 
- 31 a 
a 

.i\ z 
c 28 .... 

. 

.• 
IC 2Q 

a 

\ 

\ 

"' 
........... 

-0 

a -~ 12 
. 

Q 

c 
2 . :; 8 
> 
V -w . 

r--..... 
~ 

r--- r-... 

Q1 

' 
n • 2 

' i'... 
n • 3 ~ 

1'-k .......... 
......... 

n • 4 
............ 

r--..... ......... 
.......... .._ ..._ 

-.. r-- --r- -~ --~ r-. - r--~ 
r--- t-- -r-- r-- -r--

~ ...._ 
r-- r--~ r-- f-.--

OB . lO 12 t.• 16 1.8 2D 

Height, h (:\) 

FIGURE ~-IV/3.5.1.3_7 

Diagram enabling the equivalent value of the parameter h to 
be determined for a multiband antenna having n 

half-vave elements 1n each stack 
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Additional data relating particularly to the azimuthal performance over the 
operating range of a multi-band antenna are required for later inclusion in 
Table /-D/3.5.1.5 7 as they become available. Between the two sessions, therefore, 
administrations are requested to submit to the CCIR accurate data in the format given 
in Table i-D/3.5.1.5_7. 

3.5.1.4 Simplified antenna patterns for planning purposes 

The vertical pattern and azimuthal pattern of the antennas listed in 
Table /-A/3.5.1.2 7 can be represented by values of the relative attenuation in dB 
below maximum gain, each value being relative to the maximum radiation in both 
elevation and azimuth and to the maximum gain of the array. The attenuations, 
in dB, relative to maximum gain, for the azimuthal pattern are listed in 
Table /-D/3.5.1.5 7 and those for the vertical pattern are listed in 
Tables_i_E, F, G/).5.1.5_7. 

When an antenna is slewed horizontally, the main beam may be considered as 
unchanged in shape. It can, therefore, be assumed that the azimuth of maximum 
radiation of the main beam in the slewed mode coincides with the horizontal angle 
~ = 0 (see paragraph 3.5.1.5) in Table /-D/3.5.1.5 7. The radiation outside the 
main beam should be represented in a similar tabulated form and the CCIR Secretariat 
is requested to provide the appropriate values, based on the data contained in the 
CCIR Antenna Handbook. 

3.5.1.5 Representation of antenna patterns· 

Antenna diagrams are conventionally used to represent the spatial· radiation 
distribution of an antenna or an array of antennas. The CCIR uses a sinusoidal 
projection, called "SANSON-FLAMSTEAD PROJECTION" where the hemisphere and the contours 
are represented in a single plane. 

The formulas from which these patterns have been developed are extremely 
complex. 

The three-dimensional radiation pattern of an antenna can be derived from 

a) the vertical radiation pattern within the plane normal to the horizontal 
plane comprising the azimuth of maximum_radiation G(e)j~ = 0o 

b) the azimuthal radiation pattern. 
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For graphic representation of the angles e and ~ is given in 
Figure L-V/3.5.1.5_7. 

Origin 

Direction 
of maximum 
radiation 

Observation point 

Flat homogeneous ground 

Great circle bearing 
transmitter to 
receiver 

FIGURE ~-V/3.5.1.5_7 

Graphic representation of the angles e and ~ 

For planning purposes it is more convenient and much faster in any computation 
process to use tabulated information. 

A suitable set of antenna patterns in the form of reference tables has been 
prepared giving values for the antenna radiation patterns which are in close agreement 
with those given by the CCIR. 

This set of antenna patterns uses a conversion technique to obtain the 
true radiation pattern from the respective values of vertical and azimuthal attenuation 
factors. 

It can be shown that by appropriate substitution of sin ~ cos e = sin $ 
in the azimuthal components of the full formula, the three-dimensional radiation pattern 
of an antenna can be represented by two expressions, one representing the horizontal 
pattern as a function of $ and the other representing the vertical pattern as a 
function of e. 

Tables can therefore be compiled showing the attenuation relative to the 
maximum gain varying with angle. Table /-D/3.5.1.5 7 represents the horizontal 
pattern as a function of $ and Tables /-E, F, G/3.5:1.5 7 represent the vertical 
pattern as a function of e. - -
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In obtaining the attenuation for any angle of elevation and azimuth, the 
angle~ must be calculated using the following formula. 

~ = arc sin (sin • cos e) for l•i ~ 900 or 

w = 180 - arc sin (sin • cos e) for • > 900 

w = -180 - arc sin (sin • cos e) for. < -900 

where 

• = angular difference between great circle bearing transmitter to receiver 
and azimuth of maximum radiation of the antenna. 

a = angle of vertical radiation. 

The attenuation values for~ and e can then be determined from the appropriate tables .. 

The resulting antenna gain in the required direction is then calculated by 
summing the attenuation for the appropriate value of e and ~ 
(Tables /-D, E, F, G/3.5.1.5 7) and then subtracting the total attenuation subject 
to the limitations defined below from the maximum gain (Table ~-A/3.5.1.2_7) for 
the antenna concerned. 

Forward Radiation 

For angles of elevation less than the vertical angle of maximum radiation, 
the total attenuation should not exceed a value of 30 dB. 

For angles of elevation equal to or greater than the vertical angle of 
maximum radiation, the resultant antenna gain shall not fall below -8 dBi. 

Reverse Radiation 

For HR m/n/h antennas, at all angles of elevation, the total attenuation 
should not exceed a value of 30 dB. 

* This text will be revised. 
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± 135 
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± 175 

± 180 
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TABLE L~D/3.5.1.5_7 

Antenna attenuation relative to the gain in the direction 
of maximum radiation, at angles of azimuth relative to the 

direction of maximum radiation. for planning purposes 

Horizontal attenuation (dB) 
-

HR4/n/h HR2/n/h HRl/n/h H2/nih 

0 0 0 0 
0.7 0.4 0.3 0.2 

2.3 1.0 0.7 0.5 

5.1 1.8 1.1 1.2 

9.3 2.9 1.6 2.1 

16.5 4.0 2.0 3.3 

30 5.8 2.8 4.5 

20.6 7.8 3.7 6.7 

17.2 9.9 4-5 8.7 

16.5 12.1 5.1 11.2 

17.7 15.1 6.2 13.7 

20.2 18.7 7.7 15.0 

23.2 22.4 8.8 18.0 

26.2 25.8 12.0 25.3 

30 30 11.9 29.5 

30 30 11.9 30 

30 30 15.3 30 

30 30 18.7 - 30 

30 30 18.5 30 

Hl/n/h 

0 
0.1 

0.2 

0.5 

0.8 

1.2 

1.4 

2.6 

3.5 

4.3 

5.0 

4.2 

4.7 

8.9 

9.8 

10.4 

15.4 

16.3 

16.2 

Bidirectional antennas 
30 30 18.3 

30 30 17.5 

30 30 17.2 

30 30 16.2 

30 30 15.2 

27.7 26.9 14.7 

26.0 24.5 13.5 

25.2 22.6 13.7 

25.5 21.2 14-1 

27.2 20.0 14-9 

30 18.6 14-9 

30 18.2 15.2 

30 17.5 15.4 

23.2 16.7 15.4 

19.3 16.1 15.3 

16.9 15.5 15.2 

15.5 15.2 15.1 

15.0 15.0 15.0 
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TABLE ~E/3.5.1.5_7 

Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation. for 

planning purposes (antenna type : HR m/4/h). 

Elevation Vertical attenuation (dB) 
angle (8) 
(degrees) h = 0.5 h = 0.8 h = 1.0 

0 30 30 30 

3 6.0 4.9 4.2 

6 1.3 0.6 0.3 

* 8 0.7 0 0.8 

9 0 0.1 0.5 

12 0.8 2.4 4.3 

15 8.1 8.2 15.0 

18 8.6 25.0 15.7 

21 18.4 16.0 10.6 

24 28.7 14.2 12.3 

27 24.3 18.8 19.3 

30 30 30 30 

33 20.1 22.3 30 

36 14.6 21.9 26.4 

39 12.7 30 16.5 

42 13.0 21.0 12.0 

45 15.2 14-9 11.5 

48 19.7 12.4 12.3 

51 27.4 11.8 15.0 

54 24.3 12.5 20.2 

57 20.1 14.4 29.2 

60 18.5 17.2 26.4 

63 18.3 21.1 22.7 

66 19.2 26.3 21.9 

69 20.9 30 22.6 

72 23.2 30 24.5 

75 26.4 30 27.4 

78 30 30 30 

81 30 30 30 
- 84 30 30 30 

87 30 30 30 

90 30 30 30 

The values corresponding to this angle have been inserted to facilitate the evaluation of 
Gtl, as per paragraph 3.2.1.3.2. 
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Elevation 
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Antenna vertical attenuation relative to the gain in the direction 
of maximum radiation, at various angles of elevation, for planning 

purposes (antenna types HR m/3/0.5, HR m/2/h, HR m/l/0.5 and HR m/1/0.3) 

Vertical attenuation (dB) --- I I angle (8) 
.(degrees) m/3/0.5 m/2/h m/1/h -I 

h = 0.3 h = 0.5 h = 0.3 h = 0.5 

0 30 30 30 30 30 
3 7.9 12.3 10.6 18.2 14.7 

6 2.8 6.6 5.0 12.3 8.8 

* 8 1.1 4.4 3.0 9.9 6.6 
9 0.6 3.6 2.2 9.0 5.6 

12 0 1.8 0.7 6.7 3.6 
15 0.6 0.7 0.7 5.0 2.l 
18 2.4. 0.1 0.1 3. 7. 1.1 
21 5.4 0.4 o.6 2.7 0.5 
24 10 .. 3 0.2 1.8 1.9 0.1 

27 18.9 0.8 3.5 1.3 0 

30 27.2 1.7 6.0 0.8 0.1 

33 20.1 2.9 9.4 0.5 0.3 
36 19.9 4.4 14.4 0.2 0.8 

39 24.4 6.2 22.0 0.1 1.4 
42 30 8.3 21.5 0 2.2 

45 22.6 10.9 16.8 0 3.2 
48 17.4 13.9 14.6 0.1 4.4 

51 15.1 17.4 13.7 0.2 5.8 

54 14.1 21.0 13.6 0.3 7.3 

57 14.1 25.9 14,1 0.5 9.0 

60 14.9 29.3 15.1 0.7 11.0 

63 16.2 30 16.6 1.0 13.1 

66 18.1 30 18.4 1.3 15.1 

69 . 20.5 30 20.7 1.6 16.7 

72 23.2 30 23.5 1.9 17.3 

75 25.3 30 26.8 2.2 17.2 

78 26.0 30 30 2.6 16.8 

81 25~6 30 30 2.9 16.4 . 

84 24.9 30 30 3.2 16.1 

87 24.6 30 30 3.6 16.1 

90 . 24.6 30 30 3.6 16.1 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 

I 
: 

I 



PINK PAGES

Elevation 
angle (8) 
(degrees) 

0 

3 

6 

* 8 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

39 

42 

45 

48 

51 

54 

57 

60 

63 

66 

69 

72 

75 

78 

81 

84 . 

87 

90 
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Antenna.vertical attenuation relative to the gain in the direction 
of maximum radiation at various angles of elevation, 

for planning purposes (antenna type : H m/n/h) 

Vertical' attenuation (dB). 

H m/1/0.3 H m/1/0.5 H m/2/0.3 H m/2/0.5 · 

30 30 30 30 

18.4 14.7 12.3 10.6 

12.5 8.9 6.6 5.0 

10..1 6.6 4.4 3 ... 0 

9~2 5.7 3.6 2.2 

7.0 3.6 1.8 0.7 

5.2 2,2 0.7 0.1 

3.9 1.2 0,1 0.1 

2~ 0.5 0 0.7 

2~ 0.1 042 1.8 

1.5 0.1 0_.8 3,5 

.1,0 0.1 1.6 6.0 

0.7 0.3 2.8 9.4 

0.4 0.7 4 .. 3. 14 .. 3 

0.2 1.3 6.1 21 .. 9 

0.1 2.1 8.2 21 .. 3 

0 3.0 10 .. 7 16 .. 6 

0 4.1 13.6 1~3 

0 5.4 17 .. 0 13 ... 3 

0.1 6.9 21.0 13.1 

0.2 8.5 25.4 13 .. 6 

0.3 10 •. 4 28.7 14.5 

0.4 12.3 29.6 15 .. 8 

0.6 14.2 29.5 17.5 

0.7 15.6 29.9 19.7 

o.8 16.0 30 22.2 

0.9 15.8 30 25.3 

1.1 15.1 30 30 

1.1 14.4 30 30 

1.2 13.9 30 30 

1.2 13.6 30 30 

1.4 14 .. 0 30 30 

* The values corresponding to this angle have been inserted to facilitate the evaluation of Gtl' 
as per paragraph 3.2.1.3.2. 

l 

I 
I 
! 
i 

I 
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3.6 Use of synchronized transmitters 

3.6.1 The use of synchronized transmitters, where appropriate, is an efficient 
means of economizing frequency spectrum. When synchronized transmitters are used, 
the carrier frequency difference shall be 0.1 Hz or less when the same programme is 
broadcast to partially overlapping or non-overlapping service areas. 

3.6.2 Protection ratios in the range of 3 to 11 dB give satisfactory rec~ption 
when the carrier frequency difference is 0.1 Hz or less. For planning purposes a 
value of 8 dB shall be used. 

When the synchronized transmitters are driven by a common oscillator and 
use antennas with similar vertical radiation characteristics, a lower protection 
ratio of 3 dB shall be adopted for planning. 
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3.9.2 Progressive introduction of SSB transmissions (Technical aspects) 

3.9.2.1 Transmitters 

It should be recognized that : 

a) converting an existing DSB transmitter to an SSB transmitter which delivers 
equivalent sideband power with 6 dB carrier reduction is te.chnically not 
possible; 

b) it is economically unattractive to convert existing conventional DSB 
transmitters for operation to SSB mode with 6 dB carrier reduction even if 
3 dB less sideband power is accepted; 

c) it is possible and feasible to convert unconventional DSB transmitters 
.of recent design (using amplitude modulation systems such as pulse 
duration modulation) to SSB mode with 6 dB carrier reduction and the 
same sideband power as in DSB mode without significant loss of efficiency; 

d) from the technical point of view conventional DSB transmitters can, in some 
cases, also be converted to SSB mode with 12 dB carrier reduction and can 
provide the necessary equivalent sideband power. Whether the conversion is 
economically attractive will depend on the type and age of the transmitter 
concerned; 

3.9.2.2 

the technical andLor economical lifetime of a transmitter can be estimated 
at twenty years._l 

Receivers 

It should be recognized that : 

a) current technological progress will make it possible within the next ten years 
to mass-produce DSB/SSB receivers at a reasonable price; 

b) during the transition period it would be useful to have SSB receivers 
offering selection of either the upper or the lower sideband of a DSB 
transmission, in order to reject adjacent channel interference; 

L~c) the technical and economical lifetime of a receiver is considered to be in 
the order of ten years;_? 

d) envelope detection should be abandoned as soon as possible and synchronous 
demodulation be introduced. 

L3.9.2.3 Transition period from technical point of view 

Taking into account the lifetime of transmitters and receivers the duration 
of the transition period could be set at L-15 to 20_/ years._j 
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3.9.2.4 Evaluation of compatibility asuects of the proposed SSB- system 
during the transition period 

During the transition period, SSB transmissions will be mainly 
received by conventional DSB receivers using envelope detection. To obtain with a 
conventional DSB receiver using envelope detection the same loudness level with both 
SSB and DSB, the sideband power of the SSB emission has to be 3 dB higher 
(equivalent sideband power) than the total sideband power of the DSB emission. 
Alternatively, if the sideband power of the SSB emission cannot be increased, one has 
to accept some reduction of the coverage area. Such an SSB emission, however, could 
replace any of the DSB emissions in the r1an without the interference situation. 
deteriorating. 

SSB emissions with equivalent sideband power replacing a DSB emission 
according to the ·Plan will cause a slight increase in adjacent channel interference 
(e.g. at ± 10kHz channel spacing the-relative RF-protection ratio would be changed 
by 3 dB from -36 dB to -33 dB) if reception is in the adjacent channels with a 
conventional DSB receiver having the selectivity of the DSB reference receiver 
(see paragraph 3.9.1.13). 

In paragraph 3.9.1.13, a 3 dB allowance for eo-channel interference between a 
DSB emission and an SSB emission with equivalent sideband power has been specified. 
Recent investigation shows, however, that taking into account the effect of coherent 
demodulation of the two sidebands of a DSB emission in an envelope detector, this 
allowance may be 0 dB. Further study will be needed on this question during the 
inter-sessional period. 
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FOR INFORMATION 

At its most recent annual session in June/July 1983, the Committee on 
Information of the United Nations General Assembly recommended that the 
Secretary-General should be requested to present to the Committee's 1984 session a 
comprehensive report on the viability of a world-wide United Nations short-wave 
broadcasting network. On 15 December 1983 this recommendation was approved and 
affirmed by the General Assembly in its resolution 38/82 B, entitled "Questions 
relating to information". 

The interest of the United Nations in the acquisition of an international 
short-wave broadcasting facility dates back to the early days of the Organization, 
when the General Assembly in 1946 approved the establishment of a Department of 
Public Information in the United Nations Secretariat, it endorsed the following 
recommendation : 

The United Nations should also have its own radio broadcasting station 
or stations, with the necessary wavelengths, both ~or communication with 
Members and with branch offices, and for the origination of United Nations 
programmes. 

In addition, the United Nations and the International Telecommunication 
Union, in 1947, concluded an Agreement under which the Union recognized that it is 
~portant that the United Nations shall benefit by the same rights as the Members 
of the Union for operating telecommunication services, and the United Nations undertook 
to operate the telecommunication services under its control in accordance with the 
terms of the International Telecommunication Convention and the regulations annexed 
thereto. This Agreement is referred to in the International Telecommunication 
Convention. 

While over the following years the United Nations engaged in short-wave 
broadcasting for point-to-point operational communications, the idea of a United 
Nations-owned and operated world-wide short-wave broadcasting network for public 
information purposes remained dormant. Instead, the United Nations leased for its 
radio programmes a limited amount of broadcast time on existing national short-wave 
transmitters, among others those of the Voice of America. 

However, the rapid expansion of international short-wave broadcasting 
during the 1960's and" 1970's gave rise to calls in the General Assembly for a 
reappraisal of this situation, and in 1980 the General Assembly requested the 
Secretary-General to prepare on an urgent basis, for consideration by the Committee 
on Information, the technical, financial and legal studies regarding international 
short-wave broadcasts by the United Nations using its own facilities and frequencies. 

The Secretary-General submitted the requested report early in 1982. The 
report outlined a decentralized United Nations short-wave broadcasting system, with 
transmissions undertaken from the headquarters of the" United Nations regional 
commissions in Addis Ababa, Bangkok, Santiago and Baghdad. It suggested that the 
system might be on the air for some 240 hours a week in a variety of languages, 
using 250 kw transmitters. The report further estimated the one-time acquisition 

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

I " 
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cost of the system at $28,000,000 with annual operating costs (including staff) in 
the area of $13,000,000. The General Assembly responded by requesting the 
Secretary-General to report further to the Committee on Information at its 1983 session 
on the viability of a world-wide United Nations short-wave network, its regional 
segments and its pertinent frequencies, as well as on the alternative solution of 
continuing to rent broadcast time on existing national short-wave transmitters. 

In 1983, the Secretary-General provided the Committee with an interim report 
on the subject, confined mainly to the question of the viability of a world-wide 
United Nations short-wave network and to the possible transmission schedules of the 
regional segments of such a network. The question of viability was answered in the 
affirmative from a legal point of view, on the basis of technical considerations, and 
in terms of the potential audience justifying the expenditure involved. The forth
coming 1984 report will deal with the construction, staffing and operational require
ments of such a network, its pertinent frequencies, the alternative of continuing to 
rent broadcast time on existing national short-wave transmitters, and the costs of 
a centralized network as compared to those of the decentralized option outlined in the 
Secretary-General's 1982 report. 

It then will be up to the Committee on Information, and subsequently the 
General Assembly, to pronounce themselves on this major project. 
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3.2.4 Reliability* 

~Note - In this section procedures are given for calculating reception and broadcast 
reliability in various circumstances. The inclusion of these calculation procedures 
does not prejudge or constitute the expression of an opinion on the desirability of 
these circumstances. The square brackets within the text indicate parts of the 
procedure which may not be needed. _7 

Basic circuit reliability 

Two alternative but equivalent methods are presented; in the first the 
computation of basic circuit reliability is undertaken in terms of the required 
radio-frequency signal-to-noise ratio; in the second the computation is in terms 
of the minimum usable field strength. The choice between these two equivalent 
approaches depends upon the parameter chosen for inclusion in the planning method. 

The first method includes, in steps (6) to (11), the estimation of the median 
field strength of the background noise by.taking account of contributions of atmospheric 
noise, man-made noise and intrinsic receiver noise. For the second method a similar 
estimate is included within the value of the minimum usable field strength. 

3.2.4.1.1 Calculation of basic circuit reliability using signal-to-noise ratio 

_ The procEtss for calculating basic circuit reliability is indicat-ad in 
Table /_ 1/3.2.4.1_/. The median value of field strength for the wanted_signal_at 
step-Cl5 is provided by the field strength prediction method. The upper and lower decile 
values at steps (2) through (5) are also determined, taking account of long-term 
(day-to-day) and short-term (within the hour) fading. From steps (6) to (10) 
consideration is given to atmospheric noise, man-made noise, and intrinsic receiver 
noise, and at step (11) the median value of field strength for the noise is taken as the 
greatest of the three components. The values of signal and noise determined at 
steps (1) and (11) are then combined at step (12) in order to derive the median 
signal-to-noise ratio, SNR(50). 

The upper and lower deciles of signal-to•noise ratio are then calculated 
in steps (13) and (14) in order to derive the signal~to-noise ratios exceeded for 10% 
and 90% of the time at steps (15) and (16). The signal-to-noise ratio probability 
distribution may now be determined from Figure ~1/3.2.4.1.7 which indicates the 
ratio (in decibels) versus the probability that the value of signal-to-noise ratio 
is exceeded (plotted on a normal probability scale).· 

Figure ~1/3.2.4.1_7 is also used to derive the basic circuit reliability 
(18), which is the value of probability corresponding to the required signal-to-noise 
ratio (17). 

A mathematical treatment of the calculation can be given in terms of 
probability density functions of both the signal and the noise. These functions are 
taken to be log normal, as is the resulting distribution for the signal-·to-noise ratio. 

* Abbreviations of the English terms are used in the formulas throughout the three 
languages in order to facilitate the practical implementation-of the methods 
described in this section. 
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Parameters used to comnute basic circuit reliability 

STEP PARAMETER DESCRIPTION SOURCE 

.(1) Ew( 50) Median field strength of wanted Prediction method (section 3.2.1) 
dB (f.lV/m) signal 

(2) DrJ(S) dB Upper decile of slow fading signal (section ).2.3.2, Table I/3.2.3) 
(day-to-day) 

I 

(3) Dr,(S) dB Lower decile of slow fading signal (section 3.2.3.2, Table I/3.2.3) I 
(day-to-day) I 

(4) Du(F) ·dB Upper decile of fast fading signal 5 dB (section 3.2.3.1) I 
I 

(within the hour) I 
( 5) Dt(F) dB Lower decile of fast fading signal -8 dB (section 3.2.3.1) I 

I 
(within the hour) 

(6) Fa(A) Noise factor for atmospheric noise Atmospheric noise maps 
(CCIR Report 322-2) 

( 7) NA dBtf.lV/m) Median field strength of NA = ~a(A) - 65.5 + 20_ log f + 10 lor_b: 
atmospheric noise f in MHz, b in kHz ( CCIR Report 322-2) 

( 8) Fa(M) Noise factor for man-made noise (section j.2.2.~) i 
i 
I 
I 

(9) (7) above 
I 

NM dB t f.[ V /m, Median field strength of man-made As in ! 
noise i , i 

(10) NR dB(pV/m) Intrinsic receiver noise field 3.5 dB (f.lV/m) (section 3.4.l.3) i 
I strength I 

(11) strength of total Greatest value of NA, 
l 

NT dB\f.lV/m) Median field NM, NR i 
radio noise (section 3.2.2.3) i 

(12) SNR(50) 
I 

dB Median signal-to-noise ratio ftw- NT l 

I 
(13) DtJ(SNR) dB Upper decile of signal-to-noise /nu(s)2 + Drr(F)2 

ratio 

(lL) Dt(SNR) dB Lower decile of signal-to-noise I Dt ( s )2 + Dr. (F) 2 
ratio 

' 

SNR(50) + DrJ(S~lR) 
i 

(15) SNR(lO) dB Signal-to-noise ratio exceeded 

l 10% of time 

(16) SNR( 90) dB Signal-to-noise ratio exceeded S~TR(50) - Dt(SNR) I 90% of time j 

i 
(17) CdB Required RF signal-to-noise ratio 34 dB (section 3.4.1.6) I 

I i 
(18) I BCR Basic circuit reliability 

I Figure L-1/3.2.4.1_/ l 
I 

I I 
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signal-to-nois-e ratio (dB) 

' I 
I 

Basic circuit I 

reliability"'-. . i 
~(18 

.50 

Prooability that ordinate is· exceeded 

~ 
(13) 

~ 

.90 
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The basic circuit reliability is given by the expression 

~hen Ey- NT ~-G: 

where 

vhen Ev - NT > G : ' 

y 

BCR -__l_J 
l2rr 

y = 

qL = Dt(SNR)/1.282 

BCR = 0.5 + .J:.._ 

12-rr 
0 

where y = ----------

cru = Du(SNR)/1.282 

3.2.4.1.2 Calculation of basic circuit reliability using minimum usable field strength. 

The process for calculating basic circuit reliability is indicated in 
Table /-2/3.2.4.1 7. The median value of field strength for the wanted signai at 
step (I) is determined by the field strength prediction method. The upper and lower decile 
values (2) through (5) are also determined, taking account of long-term (day-to-day) and 
short-term (within the hour) fading. The combined upper and lower deciles of the 
wanted signal are then calculated in steps (6) and (7) in order to derive the signal 
levels exceeded for 10% and 90% of the time at steps (8) and (9). 

,·The wanted signal probability distribution, assumed to be log-normal, is 
illustrated in Figure ~2/3.2.4.1_7, which indicates the signal level (in decibels) 
versus the probability that the value of signal level is exceeded (plotted on a 
normal probability scale). This distribution is used to obtain the basic circuit 
reliability (11), which is the value of probability corresponding to the minimum 
usable field strength (10). 
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Parameters used to compute basic circuit reliability 

STEP PARAMETER DESCRIPTION SOURCE 

(1) f.w(50) '. Median field strength of wanted Prediction method (section 3.2.1) 
dB (lJV/m) signal 

(2) DtJ(S) dB Upper decile of slow fading sign~l (section 3.2.3.2, Table I/3.2.3) 
(day-to-day) 

(3) DL(S) dB Lower decile of slow fading signal (section 3.2.3.2, Table I/3.2.3) 
(day-to-day) 

(4) Dij(F) dB Upper decile of fast fading signal 5dB (section 3.2.3.1) 
(within the hour) 

( 5) DL(F) dB Lower decile of fast fading signal -8 dB (section J.2.J.l) 
(within the hour) 

(6) nu<Ew> dB Upper decile of wanted signal J Du(s)2 + Du(F)2 

(7) DL (~i) dB Lower de?ile of wanted signal ~ DL(s)2 + DL(F)2 

(8) Ew(lO) ~·Tanted signal exceeded 10% of the Ev + 0u<Ew> 
dB (lJV/m) time 

! (0) f.w(90) Wanted signal exceeded 90% of the f.w - 0L (F;,v) 
dB (lJV/m) time 

(10) Emin Minimum usable field strength (section 3 .4) 
dB (lJV/m) 

(ll) BCR Basic circuit reliability Figure ~-2/3.2.4.1_7 
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~ ?Minimum usable field 

:5 
tlD 
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~ (10) 
+l 
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The basic circuit reliability is given by the expression 

when Ew S Emn 

BCR 

where Y = 

y 

Ew - Emin 

01 

o1 = D1 (Ew)/1.282 

when Ew-> ~in 

y 

BCR = 0.5 + ....L_ f exp(--r 2/2) dT 
121r I 

Ew - Emin 
where Y = ----

0 

0u = Du(Ew)/1.282 

3.2.4.2 Overall circuit reliabili~ 

Two methods are given for calculating overall circuit reliability : the first 
is based upon the specification of an objectively determined value at the required 
signal-to-interference ratio, while the second is based on the required radio-frequency 
protection ratio which includes subjective effects. 

3.2.4.2.1 Calculation of overall circuit reliability u~ing signal-to-inter~erence ratio 

The method is outlined in Table /-3/3.2.4.2 7. 
at step (1) is computed by the signal strength prediction 
decile values (2) through (5) take into account long-term 
(within the hour) fading. 

The median wanted signal level 
method. The upper and lower 
(day-to-day) and short-term 

The median field strength levels (Ei) of each interfering source is 
obtained from the prediction method in step (6). For a single source of interference 
the predicted median field strength is used in step (7). For multiple sources of 
interference, the median field strength is calculated as follows. The field strengths 
of the interfering signals E. are listed in decreasing order. Successive r.s.s~ addi
tions of the field strengths1 E. are computed, stopping when the difference between the 
resultant field strength and tEe next field strength is greater than 6 dB. In step (7), 
the resultant field strength I is taken as the last computed value. The upper and 
lower decile values (8) through (11) of the strongest interference are selected to take 
into account short and long-term fading. 
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The values of the wanted signal and interference determined at steps (1) and 
(7) are combined at step (12) to derive the median signal-to-interference ratio. The 
upper and lower deciles of the signal-to-interference ratio are computed in steps (13) 
and (14) in order to derive the signal-to-interference ratio exceeded for 10% and 
90% of the time at steps (15) and (16). 

The probability distribution for. the signal~to~interference ratio may now 
be determined as shown in Figure /-3/3.2.4.2 7, which indicates the ratios (in 
decibels) on a linear scale versus the probability that the value of the signal~to~ 
interference ratio is exceeded (on a normal probability scale). In 
Figure /-3/3.2.4.2 7, the value of probability corresponding to the required signal
to-interference ratio (17) is the circuit reliability in the presence of interference 
only (ICR). The overallcircuit reliability is the minimum value (20) of ICR (18) and 
the basic circuit reliability BCR (19). 

A mathematical treatment of the calculation of ICR can be given in terms of the 
probability density distribution of the wanted signal and the interference. These 
functions are taken to be log normal, as is the resulting distribution of the 
signal~to-interference ratio. 

The parameter ICR is given by the following expression 

when \r - I ~ RSI : 

ICR = ,..b fy exp( --r2/2) d-r ~.c:.:rr ~ j· 

where y = ~-I-RSI 
crL 

cr
1 

= D
1

(SIR)/1.282 

when ~ - I > RSI 

1 y 2/ 
ICR = 0. 5 + v'27f 

0
! exp( -1"7 2) d-r 

where Y = 
~-I-RSI 

crU = DU(SIR)/1.282 

Values of the various parameters in the above expressions are found on the 
lines indicated below Table L-3/3.2.4.2_/. 

Ew line 1 
I line 7 
Du(SIR) line 13 
DL(SIR) line 14 
RSI line 17 
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Overall circuit reliability 

STEP PA..W1ETER DESCRIPTION SOURCE 

1 Ew dB(l-!V/m) Median field strength of wanted signal Prediction method 
(section 3.2.1) 

2 DtJ(S)dB Upper decile of slow fading signal (section 3.2.3.2, 
-· Table I/3.2.3) 

3 Dr,(S)dB Lower decile of slow fading signal (section 3.2.3.2, 
Table I/3.2.3) 

4 Du(F)dB Upper decile of fast fading signal 5 dB (section 3 .2.3 .1) 
(within the hour) 

5 Dt(F)dB Lower decile of fast fading signal -8 dB (section 3.2.3.1) 
(within the hour) 

6 Ei dB(l-!V/m) Median field strength of interferl.ng Prediction method 
signals E1 , E2, •.. Ei (section 3.2.1) 

7 I dB(l-!V/m) Resultant field strength of interference I = j E12 + E22 + E3~ + ... 
(see text) 

8 DtJ(IS)dB Upper decile of slow fading interference (section 3.2.3.2, 
(decile of strongest interference) Table I/3.2.3) 

9 Lower decile of slow fading interference (section 3.2.3.2, 
Dr,(IS)dB (decile of strongest interference) Table I/).2.3) 

10 DtJ(IF)dB Upper decile of fast fading interference 5 dB (section 3.2.3.1) 

11 Dr,(IF)dB Lower decile of fast fading interference -8 dB (section 3.2.3.1) 

12 SIR(SO)dB Median signal to interference ratio 
~1- I 

13 Dij(SIR)dB Upper decile of signal-to-interference Vtnu<s)2 + Du(F)2 + iDt(Is)2 + Dt(IF)2 

14 Dt(SIR)dB Lower decile of signal-to-interference vlnt<s>2 + ot<r>2 + tnu<rs> 2 + nu<rr>2 

15 SIR(lO)dB Signal-to-interference ratio 
SIR(50) + Du(SIR) exceeded 10% of the time 

16 SIR(90)dB Signal-to-interference ratio 
SIR(50) - Dt(SIR) exceeded 90% of the time 

17 RSI dB Required S/I ratio (section [" ~7) 

18 ICR 
Circuit reliability in presence of See figure ~3/3.2.4.2_7 
interference only (~ithout noise) 

19 BCR Basic circuit reliability See figure L-1 or 2/3.2.4.1_7 

20 Overall circuit reliability ~in(ICR, BC~) 
OCR 
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I 
0 

~ ~Required signal-to-interference 
g ratio 
b.O 

•M 
Cl) 

.10 .50 .90 

Probability that ordinate is exceeded 

FIGURE ~~3/3.2.4.2_7 

. 3.2.4.2.2 Calculation of overail circuit reliabili~i using protection ratio 

The method is outlined in Table /-4/3.2.4.2 7. In step (1), the median 
wanted signal level is computed by the signal strength prediction method. 

In step (2), the median field strength levels (Ei) 'of each interfering source 
are obtained from the prediction method. In step (3), for a single source of 
interference the predicted median field strength is used; for multiple sources of 
interference the median field strength is-calculated as follows : the field strengths 
of the interfering signals Ei are listed in decreasing order. Successive r.s.s. 
additions of the field strengths Ei are computed, stopping when the difference between 
the resultant field strength and the next field-strength is greater than 6 dB. In 
step (3), the resultant field strength I is taken as the last computed value. 
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The values of the wanted signal and interference determined in steps (1) and 
(3) are combined in step (4) to derive the median signal-to-interference ratio. The 
10% and 90% fading allowances are included in steps (5) and (6) in order to derive 
the signal-to-interference ratio exceeded for 10% and 90% of the time in steps (7) and 
(8). 

The probability distribution for th~ signal-to-interference ratio may now 
be determined as shown in Figure/ 4/3.2.4.2 J. The ratios are presented in decibels 
on a linear scale versus the probability that the value of the signal-to-interference 
ratio is exceeded on a normal probability scale. In Figure /~4/3.2.4.2 7, the value 
of probability corresponding to the required signal-to-interference ratio (9) is the 
circuit reliability in the presence of interference only (ICR). The overall circuit 
reliability (OCR, step (12)) is the minimum value of either ICR (step (10)) or 
BCR (step (11)), whichever produces the lower value. 

The mathematical treatment of the calculation of ICR is similar to that given 
in paragraph 3.2.4.2.1. 
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Overall ciTcuit reliability 

STEP PA..WiETER DESCRIPTION SOURCE 

1 Ey dB(f.iV/m) Median field strength of wanted signal Prediction method 
(section 3.2.1) 

2 E. dB (~V/m) Median field strength of interfering Prediction method 
l. signals E1 , E2, ..• Ei (section 3.2.1) 

3 I dB (lJV/m) Resultant field strength of interference I=) El2 + E22 + E32 + ..• 
(see text) 

4 SIR(50)dB Median signal to interference ratio 
~ -I 1 

5 DtJ(SIR)dB 10% fading allowance 10 dB(<6oo), 14 dB(>,60°)1 ' 2 

6 Dr,(SIR)dB 90% fading allowance 10 dB(<60°), 14 dB(~60°) 1• 2 

7 SIR(lO)dB 
Subjective signal-to-interference ratio 
exceeded 10% of the time SIR(50) + Du(SIR) 

·g SIR(90)dB Subjective signal-to-interference ratio 
SIR(50) - Dr,(SIR) exceeded 90~ of the time 

9 RSI d.B Required RF protection ratio (section 3 • .3.1) 

10 ICR 
Circuit reliability in presence of See figure (_-4/3. 2.4. 2_7 
'interference only without (noise.) 

11 BCR Basic circuit reliability See figure (_-1 or 2/3.2.4.1 7 

12 OCR Overall circuit reliability Min(ICR, BC~) 

~ - If any point on that part of the great circle which passes through the transmitter 
and the receiver and which lies between control points located 1,000 km from each end of the 
path reaches a corrected geomagnetic latitude of 60° or more, the values for ~ 60° have to be 
used. The relationship of corrected geomagnetic latitude to the r,eographical coordinates is 
shown in figures ~1 and 2/3.2.4.1~7 of paragraph 3.2.3.2. 

~ - These values apply for overall circuit reliabilities not exceeding 80%. 
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Basic reception reliability 

The method for computing basic reception reliability is outlined in 
Table /-5/3.2.4.3 1. With a single frequency, basic reception reliability (BRR) is the 
same as the basic-circuit reliability (BCR) defined in the previous section. ·With 
multiple frequencies, the interdependence between propagation conditions at different 
frequencies leads to the computation method given in Table /-5/3.2.4.3. 7~ In 
steps (4) and (6), BCR (n) is the basic circuit reliability-for frequency n, where 
n = F1 , F2, etc. The basic reception reliability is obtained in step (2) for a single 
frequency, in step (4) for a set of two frequencies and in step (6) for a set of 
three frequencies. 
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Basic reception reliability 

The following parameters are involved : 
Single=freguency operation 

Step Parameter Description Source 

(1) BCR (Fl) Basic circuit reliability for Line 18, Table 1/3.2.4.1 
% frequency F1 or 

Line 11, Table 2/3.2.4.1 

(2) BRR (Fl) Basic reception reliability BCR (F1 ) 
% 

Two-frequency operation 

(3) BCR (F2) Basic circuit reliability Line 18, Table 1/3.2.4.1 
% for frequency F2 where F1 

< F qr 
2 Line 11, Table 2/3.2.4.1 

(4) BRR (Fl) (F2) [Basic reception reliability F2 ~ tll~~p-BCR(n) )+Max(BCR(F\); BCR(F2 ) )I 
% (a) F1/F 2 ? 0 . 9 · 

1 . 

( b ) . Fl/F 2 < 0 • 9 
F2. 

l-IT (1-BCR(n)) 
n=F 

l 
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rrABLE /-5/3.2.11.3_/ (continued) 

Basic reception reliability 

Three-frequency operation 

Step Parameter Description Source 

( 5) BCR (F3) Basic circuit reliability Line 18, Table l/3.2.4.1 

/o for F
3

,where F1 < F2 < F
3 

or 
Line 11, Table 2/3.2.4.1 

(6) BRR ( F1) ( F2) ( F3) 

[(a) 

Basic reception reli8:bility F3 BCR(Fj~ to F1/F2 >,. 0. 9; F2/F3 ~ 0.9 ~ 1-IT(l-BCR(n))+Max(BCR(F ), BCR(F2), 
n=F l 

l 

(b) F1/F2 < 0.9; F2/F
3 

< 0.9 
F'3 

( 1-BCR(n)) l-IT 
n=F l 

le) Fl/F2 ~ 0.9; F2/F3 < 0.9 

l or (a} + (b) 
lt,l/F2 < 0.9; F2/F3 ). 0.9 2 
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3.2.4.4 Overall reception reliability 

The method for computing overall reception reliability is outlined ~n 
Table /-6/3.2.4.4 7. With a single frequency, overall reception reliability (ORR) is 
the same as the overall circuit reliability (OCR) defined in the previous section. 
With multiple frequencies, the interdependence between propagation conditions at 
different frequencies leads to the computation method given in Table /-6/3.2.4.4 7. 
In steps (4) and (6), OCR (n) is the overall circuit reliability for frequency n~ 
where n = F1, F2, etc. The overall reception reliability is obtained in step (2) for 
a single frequency, in step (4) for a set of two frequencies and in step (6) for a 
set of three frequencies. 



BLUE PAGES

Overall reception reliability 

The following parameters are involved : 

Single-frequency operation 

Step Parameter Description 

( 1) OCR (Fl) Overall circuit reliability for 
% frequency F1 

(2) ORR (Fl) Overall reception reliability 
% 

Two-frequency operation 

(3) OCR (F2) Overall circuit reliability 
% for frequency F2 

(4) ORR (Fl) (F2) [Overall reception reliability 

% (a) F1/F2 > 0.9 

{b) F1/F2 < 0.9 

Source 

Line 20, Table 3/3.2.4.2 
or 

Line 12, Table 4/3.2.4.2 

OCR (Fl) 

Line 20, Table 3/3.2.4.2 
or 

Line 12, Table 4/3.2.4.2 
F I 

~~l~ff~~-OCR(n) )+~lax(DCR(F1 ); OCR(F2) >I J 

F2 
l-IT { 1-0CR( n)) 

n=F 
1 

I 

t:l:J 
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TABLE L-6/3.2.4.1~_7 (continued) 

Overall reception reliability 

Three-frequency operation 

Step Parameter Description Source 

(5) OCR (F3) Overall circuit reliability Line 20, Table 3/3.2.4.2 
% for F3, where F1 < F2 < F3 or 

Line 12, Table 4/3.2.4.2 
-

(6) ORR (Fl) (F2) 
[(a) 

Overall reception reliability. 
{ F3 . I (FJ) F1/F2 ;>, 0.9; F2/F3 ~ 0.9 t 1~~~1-0CR(n))+Max(OCR(F1 ), OCR(F2 ),0CR(F

3
)) 

% l . 

F3 
. 

(b) F1/F2 < 0.9; F2/F
3 

< 0.9 1-11 (1-0CR.(n)) 
n=F 

1 

[(c) F1/F2 ~ 0.9; F2/F3 < 0.9 

·] or (a) + (b) 
F1/F2 < 0.9; F2/F3 ). 0.9 2 

.. 
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3.2.4.5 Basic and overall broadcast reliability 

The qetermination of basic broadcast reliability involves the use.of test 
points within the required service area. The basic broadcast reliability is an 
extension of the basic reception reliability concept to an area instead of a single 
reception point. The method for computing basic broadcast reliability is outlined 
in Table /-7/3.2.4.5 1. In step (1), the basic reception reliabilities BRR, (11), 
BRR (12),---- BRR (LN) are computed as described in Table /-5/3.2.4.3 7 at each test 
point 11, 12 ---1N. These values are ranked in step (2) and the basic broadcast 
reliability is the value associated with a specified percentil~. 

In a similar way, the overall broadcast reliability is computed as described 
in Table i-8/3.2.4.5_7 and it is the value·associated with a specified percentile X. 

Broadcast reliability is associated with the expected performance of a 
broadcast service at a given hour. For periods longer than an hour, computation 
at one-hour intervals is required. 
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Basic broadcast reliability 

The following parameters are involved : 

Step Parameter Description Source 

(1) BRR (Ll), Basic reception reliability at all Line (2), (4) or (6), as appropriate, 
BRR (12) reception points considered in the from Table 5/3.2.4.3 
--- BRR (LN) required service area 

% 

(2) BBR (X) Basic broadcast reliability associated Any percentile chosen from the 

% with percentile X values ranked from (1) 

Note - The broadcast reliability associated with the percentile X depends upon the density and 
distribution of the test points in the required service area. 

Step 

(1) 

(2) 

Overall broadcast reliability 

The following parameters are involved : 

Parameter Description 

ORR (Ll), Overall reception reliability at all 
ORR (12) reception points considered in 
--- ORR (LN) the required service area 

% 

OBR (X) Overall broadcast reliability associated 
% with percentile X 

Source 

Line (2), (4) or (6), as appropriate, 
from Table 6/3.2.4.4 

Any percentile chosen from the 
values ranked from (1) 
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Planning principles and method 

Having considered the proposals of administrations on planning- principles 
and methods, the first session of the Conference concluded that the planning of the 
high frequency broadcasting service shall be based on four seasonal plans to be 
developed annually or semi-annually 11sing broadcasting requirements submitted 
/-periodically 7 by the administrations. The seasonal plans shall be developed on the 
basis of the following principles and planning method. 

4.1 Planning principles 

4.1.1 In accordance with the International Telecommunication Convention and 
with the Radio Regulations annexed thereto, the planning of the high frequency 
bands allocated to the broadcasting service shall be based on the principle of 
equal rights of all- countries, large or small to have equitable access to these 
bands and to utilize them in accordance with the decisions taken by this Conference. 
Planning shall also attempt to reach an efficient utilization of these frequency 
bands, while taking into account the technical and economical constraints that 
may exist in certain cases. 

4.1.2 
applied. 

On the basis of the above, the following planning principles shall be 

4.1.2.1 All the broadcasting requirements, current or future, formulated by the 
admi~istrations, shall be taken into account and be treated on an equitable basis, so as 
to guarantee the equality of rights covered in paragraph 1 above and to ensure a 
satisfactory service to every administration. 

4.1.2.2 All the broadcasting requirements, national and international, shall be 
treated on an equal basis, with due consideration of the differences between these two 
kinds of broadcasting requirements. 

4.1.2.3 The planning procedure will attempt to ensure, as far as practicable, the 
continuity of the utilization of a frequency or of a frequency band. However, such 
frequency continuity should not prevent equal and technically optimum treatment of all 
broadcasting requirements. 

4.1.2.4 The periodical planning process shall be based solely on the broadcasting 
requirements that will become operational during the planning period. It shall 
furthermore be flexible to take into account new broadcasting requirements and 
modifications to the existing broadcasting requirements, in accordance with the 
modification procedures to be adopted by the Conference. 

4.1.2.5 The planning procedure shall be based on DSB transmissions. Voluntary 
SSB transmissions may however be permitted in lieu of planned DSB transmissions, 
without increasing the level of interference caused to DSB transmissions appearing in 
the Plan. 

4.1.2.6 For efficient spectruro. utilization, only one frequency should be used, 
whenever possible, to satisfy a given broadcasting requirement to a given 
required service area and in any case the number of frequencies used should be the 
minimum necessary to provide satisfactory reception. 

4.1.2.7 Further planning principles i-to be developed_?. 
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Overview of planning method 

L-To be developed_/ 

Definition of a broadcasting requirement 

A requirement indicated by an administration to provide a broadcasting service 
at specified periods of time to a specified reception area from a particular 
transmitter station. 

4.2.3 Description of the individual steps of the automated system 

4.2.3.1 Step 1 - Requirements file 

a)L-To be developed_/ 

b) The above file shall contain 

Basic characteristics 

1) name of the transmitting station 

2) geographical coordinates of the transmitting station 

3) symbol of the country or geographical area in which the tran~mitting station 
is--located 

4) required service area 

5) hours of operation (UTC) 

6) range of antenna characteristics 

7) transmitter power ( dBW) 

8) class of emission 

Optional supplementary characteristics 

1) preferred frequency (in kHz) 

2) preferred frequency band (in MHz) 

3) equipment limitations 

4) ranges of power capabilities 

5) possible use of synchronized transmitters 

.. 

-. 
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Step 2 - Broadcast requirements for the season under consideration 

The broadcasting requirements to be used for each season shall be those 
contained in the Requirements File which are to be operational during the season under 
consideration and which are confirmed and, if necessary, modified by the administration, 
in accordance with the modification procedures of ~4.2.3.1_7. 

4.2.3.3 Step 3 - Propagation analysis and selection of the appropriate freguency 
band 

The propagation prediction method described in ~paragraph 3.2_7 wiil be used 
to calculate for·each requirement and for the season and the different hours, the 
/-optimum working frequency 7 and the /-basic circuit reliability 7. Based on the 
results of the above calculations, the-appropriate frequency bandrs) for each require
ment at the different times will be selected. 

However, if an administration has indicated equipment limitations, these 
limitations are to be taken into account in the selection of the appropriate frequency 
band. 

If the required ~basic circuit reliability_? cannot be met during any time 
with a single frequency band, then a second frequency band shall be selected as long as 
the administration has indicated the capability to operate in two frequency bands 
simultaneously. (See Chapter L J, section [" _7. ) 

Step 4 - Rules to be applied to requirements in a given run 

4.2.3.4.1 Optimization 

The system must be optimized to ensure the maximum possible utilization of all 
available channels. 

4.2.3.4.2 Preferred frequency 

In accordance with the planning principles and without imposing constraintE 
on planning, the following shall be applied in the seasonal plans 

l) administrations may indicate the preferred frequency; 

2) efforts shall be made during the planning process in order to include 
the preferred fre·quency in the plan; 

3) if not possible, efforts shall be made in order to select a frequency 
which is as close as possible to the preferred one in the same band. 

Otherwise, the automated system shall be used to select the appropriate 
frequencies, permitting to accommodate the maximum number of requirements, taking 
into 'account the constraints of technical characteristics of equipment. 
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· The system shall take into account the technical constraints of the 
equipment, i.e. : 

4.2.3.4.3.1 Frequency 

a) When the administration indi_cates that its facilities can operate only on 
a limited number of fixed specified frequencies the process in steps 5, 
6 and 7 shall be applied to one of these frequencies and should the final 
step result in an incompatibility the adjustment process (step 10) shall 
try another one of these frequencies. The plan shall contain the frequency 
from this limited number of frequencies which will have the lesser degree 
of incompatibilities. 

b) If two such broadcasting requirements indicate the same frequency which after 
analysis results in an incompatibility the situation is referred to the 
administration(s) concerned. 

4.2.3.4.3.2 Frequency band 

a) When the administration indicates that its facilities can operate only in 
a given frequency band, only frequencies from that band shall be included 
in t~e pl':ln· 

b) When an administration indicates a preferred frequency band, the system 
shall try to select a frequency from this preferred frequency band. If 
this is not possible, frequencies from the closest band shall be tried. 
Otherwise, the system will select frequencies from the appropriate band 
taking into. account the equipment constraints covered in paragraph ~--7. 

4.2.3.4.3.3 ~ 

a) When an administration indicates only a single power level due to equipment 
constraints, that power shall be used in the planning process. 

b) When an administration indicates several possible power values, the 
appropriate power shall be used to achieve the ~-basic circuit reliability_?. 

4.2.3.4.3.4 Antenna 

When the administration indicates that its antenna can operate only in 
a given frequency band, only frequencies from that band shall be included in the plan. 

4.2.3.4.4 Limitation of frequency change 

For the indicated time block of each broadcasting requirement, frequency 
changes should be essentially limited to those necessitated by propagation factors. 
Frequency changes due to incompatibilities may also be permitted. In these cases, the 
number of frequency changes during any contiguous period of operation shall be limited 
to the minimum necessary. 

.. 
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4.2.3.4-5 (Rules to be applied to congested areas] 

~-To be developed._7 

Step 5 - Selection of technical characteristics 

The system shall be designed so that in those cases where administrations 
communicate the power and characteristics which may vary in given ranges, it selects 
the values for these characteristics to be used within the indicated ranges. 

4.2.3.6 Step 6 - Compatibility analysis and frequency selection 

~-To be developed._? 

4.2.3.7 Step 7 - Reliability analysis 

The method described i_n section ;- 7 shall be used to calculate the 
L overall broadcast reliability_/. --

4.2.3.8 Step 8 - Criteria and requirements met 

The broadcasting requirements for the season under consideration will be 
analyzed to determine if they are satisfied with the agreed criteria as contained ir-
section [ ] . 

§.te.£.....2. - Seasonal nlan_ 

The timing of publication and the means of securing administrations' 
comments on seasonal plans will be considered by the second session of the Conference. 
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ANNEX2 

PROGRESSIVE INTRODUCTION OF SSB 

(Planning aspects) 

~l •. ] The eventual changeover to SSB will make for efficient utilization of the 
spectrum. Voluntary SSB transmissions may, however, be permitted in lieu of planned 
DSB transmissions, without increasing the level of interference caused to DSB 
transmissions appearing ln the Plan. 

Taking account of the fact that the criteria of compatibility between 
DSB and SSB are not yet completely known* and of the economic implications, this 
session is of the opinion that : 

[1.1_7 The second session of the Conference should fix the date of the beginning 
of the transition period as well as the duration of the said period.*~~ 

~1.2_7 The duration of the transition period.may be fixed at 20 years, and 
consideration must be given to the timely availability of necessary receivers. 

The date of the cessation of DSB emissions will thus become known when 
the second session fixes the date referred to in [" 1.1] above. 

L 2. J SSB shouJ.d be ·-introduced in the same bands as are used for DSB. It has 
also been recognized that no channels should be reserved exclusively for SSB. 

* L See 3 • 9. 2. 4. } 
** (~See 3.9.1.8 7 
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ANNEX J 

RESOLUTION COM5/l 

Relating to the Avoidance of Harmful Interference with a 
View to Improving the Use of the HF Bands Allocated to 

the Braodcasting Service 

The World Administrative Radio Conference for the Planniz:1g of the HF Bands Allo~ated 
to the Broadcasting Service (First Session, Geneva, 1984) 

considering 

a) Article 4 (No, 19) of the International Telecommunication_Convention, 
concerning the purposes of the Union; 

b) Article 10 (No. 79 and No. 80) of the International Telecommunication 
Convention, concerning the duties of the IFRB; 

c) Article 35 (No. 158) of the International Telecommunication Convention, 
concerning the avoidance of harmful ·interference; 

d) Article 54 (No. 209) of the International Telecommunication Convention, 
concerning instructions to the IFRB by a World Administrative Radio Conference; 

e) 
system; 

Article 20 of the Radio Regulations, concerning the international monitoring 

f) Article 18 of the Radio Regulations concerning measures against interference 
(No. 1798); 

g) Article 22 of the Radio Regulations concerning the procedure in case of 
harmful interference; 

noti:ng 

1. that harmful interference has a negative impact on the use of the frequency 
spectrum in general and on the use of frequency channels available for high frequency 
broadcasting in particular; 

2. that broadcasting on channels adjacent to those being affected directly may 
also be subject to interference; 

3. that a considerable number of high frequency broadcasting channels in 
various parts of the world are rendered useless due to harmful interference; 
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1. that it is desirable for more detailed information on the extent and impact 
of harmful interference to be available before the second session of the Conference; 

2. that an increase in the number of stations participating in the international 
monitoring system and a more effective use of the information obtained from such 
stations would be of considerable assistance; 

urges administrations. 

to avoid harmful interference; 

instructs the IFRB in accordance with the Radio Regulations 

1. ·to organize monitoring programmes in the bands allocated to the high 
frequency broadcasting service with a view to identifying stations causing harmful 
interference; 

2. to seek, as appropriate, the cooperation of admin~strations in identifying 
the sources of emissions which cause harmful interference and to give this info~mation 
to administrations; 

3. to inform the second session of the Conference on the results of the 
programme referred to in 1 and 2; 

invites administrations 

1. to take part in monitoring programmes set up by the IFRB in accordance, with 
the provisions of this Resolution; 

2. to give special attention to the procedures in Article 22 of the Radio 
Regulations in the event of harmful interference. 
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CONSIDERATIONS BY THE IFRB ON THE 

INTERSESSIONAL PROGRAMME OF WORK 

1. In its report to the Conference (Document 6), the Board included in Part C 
estimates concerning the wonk to be carried out between the two sessions based mainly 
on the methods it uses at present and on adaptation of certain results of the CCIR. 

2. At this stage of the Conference, following adoption of the results arrived 
at by Committee 4 (Technical criteria), the Board finds that the technical criteria and 
procedures are much more complex than was expected. Even if the Board introduces 
simplifications where a high degree of precision appears to be unnecessary, the means 
required to develop the software are far in excess of the estimates made in the 
document mentioned above. 

3. At this stage of the Conference, the Board can make no more than an approxi-
mate estimate of the volume of work involved in : 

processing requirements; 

developing the software required for the planning method; 

developing the software required for testing the planning method. 

4• The attached diagram shows a possible timetable for the work to be carried 
out between the two sessions. It shows that when account is taken : 

of the length of the administrative proced~es ror the recruitment of 
additional staff to prepare the second session; 

of a period of about six months for administrations to examine the 
IFRB report; 

a three-month period to test and use the software; 

only some twelve months will remain to develop the entire system, i.e. 

to define and adopt the structure of the system; 

to develop the detailed analysis; 

to prepare the computer programs and test them. 

5. This twelve month period should suffice to develop a simple system. It 
would not be enough to develop a complex system of the scope foreseen in the report of 
the first session of the Conference. As soon as the complexity of a system increases, 
it becomes difficult, whatever the manpower available, to develop it in a short time 
insofar as the functions described above cannot be superimposed. 

1 diagram 

A. BERRADA 
Chairman of the IFRB 
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COMMITTEE 5 

SUPPLEMENTARY PROPOSAL BY THE KINGDOM OF THE NETHERLANDS 

AND THE UNITED KINGDOM 

Introduction 

1. Document 108 was submitted in accordance with item 4.2.5 of the agenda of 
this Conference. In discussion of the document by Working Group 5A-2 on 5 February 
the principle of Document 108 - with two amendments that were accepted by 
the Netherlands and the United Kingdom - was supported by seven delegations, three 
opposed the principle and one requested clarification to assist understanding. 
Recognizing the substantial progress made by the Conference since Document 108 was 
submitted on 20 January, the following clarification and a draft text for adoption 
by the Conference are now submitted. 

Clarification 

2. The broadcast~g service using the HF bands is unique because, under the new 
concept being developed by the Conference, it will in future be operated in accordance 
with seasonal plans to be prepared by a central automated system in the ha.nds of the 
IFRB. The seasonal plans are expected to be of only two or four months duration, and 
experience has shown that the general procedures of Article 22 of the Radio · 
Regulations relating to harmful interference cannot react quickly enough within 
cycles of thls short duration. Any administration using a frequency in accordance 
with a seasonal plan and experiencing harmful interference must, as a matter of urgent 
operational necessity, be able to seek prompt action to remedy the situation. One 
such course of action would be to request the assistance of the IFRB in finding another 
frequency. If another frequenc1 can be found it must not reduce the level of 
reliability of other assignments in the current seasonal plan. The Netherlands and 
the United Kingdom therefore propose that a text be included in the report of thj.s 
Conferenqe in order tha.t this operational necessity be reflected in the intersessional 
work on the automated system and in the development of procedures by the next session 
of the Conference. 

Proposed text 

3. In the event of ha.rmful interference to an HF broadcasting service which is 
using an-assignemnt in accordance with a current seasonal plan, the administration 
concerned shall have the right to request the prompt assistance of the IFRB in finding 
another frequency to help restore that service to the level of reliability achjeved in 
the plan" Any new frequency proposed by the IFRB shall not adversely affect the 
seasonal plan in operation. The central automated system must have the capability 
to respond, as far as possible, to such requests from administrations and there will 
be a need for associated provisions in the regulatory procedures which will be developed 
by the next sesson of the Conference, 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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IFRB NOTE ON POINT 2 OF DOCUMENT DT/43(Rev.l) 

Having examined the paragraph 4.1.2.2 of Document 169 the Board considers 
that national and international uses shall be treated equally. However consideration 
shall be given to the differences between these two uses of requirements. The proposed 
point in square brackets in item 2 of Document DT/43(Rev.l) leads to understand that 
the consideration to be given to the national use is with respect to the longer hours 
of operation. 

1. When applying Document DT/43(Rev.l) together with paragraph 4.1.2.2 in the 
congested area the Board will act as follows : 

2. a) if the duration of the two requirements are equal, and the possible solution 
would consist in reducing the hours of operation, the two requirements would be treated 
equally; 

b) if a possible solution to resolve an incompatibility would be for one of the 
requirements to be satisfied in another band, the longer requirement would be given 
first consideration for not changing the band; 

c) in resolving incompatibilities in a given zone and in a given band, the 
system shall·be designated to as far as possible insure a continuity of frequency use 
for requirements having the longer continuous hours of operation. 

3. The Board is of the opinion that if the Conference wants to afford any 
priority to national uses, it should state it explicitly and indicate the rules to be 
applied. 



INTERNATIONAL TELECOMMUNICATION· UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY /FEBRUARY 1984 

MINUTES 

OF THE 

SEVENTH PLENARY MEETING 

Monday, 6 February 1984, at 1410 hrs 

.. .. 
Chairman Mr. K. BJORNSJO (Sweden) 

Subjects discussed : 

1. Second report of Committee 4 

2. First report of Committee 5 

3. Fifth series of texts submitted to the Plenary 
Meeting for first reading (B.5) 

4. Sixth series of text submitted to the 
Plenary Meeting for first reading (B.6) 

Document 187-E 
10 February 1984 
Original : English 

PLENARY MEETING 

Document 

175 

183 

177 

181 

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

I 



1. 

- 2 -
HFBC-84/187-E 

Second report of Committee 4 (Document 175) 

1.1 The Chairman of Committee 4 introduced the second report of Committee 4 
(Document 175). 

1.2 The delegate of _the USSR said that the reference to a reservation by his 
delegation with regard to paragraph 3.5.1.5 (Document 160, Annex 2), appearing in 
the second sub-paragraph of the fourth paragraph of the report, was incorrect and 
should be deleted. 

That statement was ~· 

The second report of Committee 4 to the Plenary Meeting was noted. 

2. First report of Committee 5 (Document 183) 

2.1 The Chairman of Committee 5, introducing the first report of Committee 5 
(Document 183), said the documents referred to in the report (Documents 161, 169 and 
176) were incorporated in Document 182 and would be appearing as a Blue Document 
shortly. 

3. 

The first report of Committee 5 to the Plenary Meeting was noted. 

Fifth series of texts submitted to the Plenary Meeting 
for first reading (B.5) 

3.1 The Chairman of Committee 6, introducing Document 177, said that the heading 
of section 3.2.5 had been left in square brackets because a decision affecting it 
was still pending in Committee 5; no decision by the Plenary Meeting was required in 
that connection at the present stage. Referring to the first paragraph of section 3.5.2 
she said that the vertical line appearing to the left of the paragraph indicated that 
the text had already been adopted by the Plenary Meeting. 

3.2 The Chairman of Committee 4 said that the source of Document 163 
(Definitions : 2.10) on the cover page of the document should be given as 
"COM4/COM5" to reflect the fact that the document emanated from a joint meeting 
of the two Committees. 

Sections 2.10 and 3.1.4.2 

Approved. 

Section 3.2.5 

3.3 The Chairman of Committee 4 said that the two parts of section 3.2.5.2.2 
represented alternative options, only one of which would be retained depending on 
the decision taken in Committee 5. 

Approved, on that understanding. 
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3.4 The Chairman of Committee 4, referring to the last three paragraphs of 
section 3.5.2, said that Committee 4 had considered that the issues involved were not 
only technical but also procedural and should therefore be decided upon by 
Committee 5. The reference value of reliability mentioned in the penultimate 
paragraph had been left as ~X_7% for the same reason. The Chairman indicated that 
a second asterisk should be added at the end of the square bracket around the whole 
passage. 

3.5 The delegate of India suggested that the Chairman of the Conference and 
the Chairman of Committee 4 might send a joint note to the Chairman of Committee 5 
listing all the points still outstanding in documents emanating from Committee 4 
on which Committee 5 was asked to take action. 

3.6 The delegate of Algeria suggested that the Chairman of Committee 4 should 
be present at discussions in Committee 5 on the points in question. 

It was so agreed. 

Section 3.7 

3.7 The delegate of Algeria, referring to section 3.7.1 said that he did not 
doubt the usefulness of establishing maritime broadcasting areas but feared that 
coverage of the new zones might add to the congestion of the spectrum for services 
to land areas. It would be interesting to hear the reaction of the IFRB to the 
establishment of maritime broadcasting areas. He wondered whether the Conference 
might not adopt a decision to the effect that the coverage of maritime zones should 
not lead to an increase in incompatibilities. 

3.8 The delegate of India said that his delegation in Committee 4 had not 
objected to the establishment of maritime broadcasting areas because it recognized 
the legitimate interest of some administrations in broadcasting to their ships in 
those areas. However, he agreed with the delegate of Algeria that the establishment 
of maritime areas must not create additional incompatibilities for already existing_ 
services. 

3.9 The Chairman of the IFRB said that he could not express any views on the 
advisability of establishing maritime broadcasting zones but could only draw attention 
to Note 2. Unless procedures specially applicable to the maritime areas were created, 
those areas would have to be treated in exactly the same way as existing CIRAF zones. 
If the decision to establish the zones was adopted, they should not, for technical 
reasons, be designated by letters but by numbers. 

3.10 The delegate of Norway, supported by the delegate of Greece, said that 
he was in favour of the text as it stood. It was unlikely that the number of 
requirements in the areas concerned would be very large or would lead to additional 
congestion. The question of developing new procedures applicable to maritime 
broadcasting areas might be considered at the second session of the Conference. 

3.11 The dele'!ate of Brazil said that he shared the concern expressed by the 
Algerian and Indian delegations. The difficulty might perhaps be solved 
by adding some wording to Note 2 to the effect that under the procedures to be 
evolved for examining the compatibility of requirements in maritime broadcasting 
areas, the requirements in land areas should be given priority, or, in other words, 
that a different procedure should be applied to maritime areas. 
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3.12 The delegate of Algeria suggested that Note 2 should be incorporated in 
the text of section 3.7.1 and should be amended to read approximately as follows : 

"Procedures applicable for examining the compatibility of requirements in 
these maritime broadcasting areas should be adopted in such a manner that 
the coverage of these zones does not increase the congestion of the frequency 
spectrum resulting from the coverage of other zones." 

3.13 The delegate of India suggested that the sentence might read 

"The procedures applicable for examining the compatibility of requirements 
in these maritime broadcasting areas shall ensure that requirements for 
the land area CIRAF zones are not adversely affected." 

3.14 The delegate of Syria supported the Indian proposal. 

3.15 The delegate of the United States pointed out that requirements were 
already directed to maritime zones at the present time. Recognizing the need for a 
better identification of those zones did not in any way imply an increase or decrease 
in congestion. The adoption of special procedures applicable to maritime broadcasting 
areas would violate a fundamental planning principle by giving some CIRAF zones priority 
over other CIRAF zones. 

3.16 The delegate of Norway, supported by the delegate of Spain, said that it 
would be difficult at the present stage to gauge the impact of the inclusion of 
maritime broadcasting zones on compatibility calculations. He was opposed to the 
Algerian and Indian proposals and favoured the maintenance of the text as it stood. 

3.17 The Chairman of Committee 4 pointed out that in the general layout of the 
report of the Conference, already adopted, a clear distinction was drawn between the 
determination of reception zones and planning principles. He wondered whether comments 
on procedure did not, in fact, relate to the consideration of chapters other than the 
one now under consideration. 

3.18 The delegate of Denmark agreed with the point made by the delegate of the 
United States and supported the view expressed by the delegate of Norway. He noted 
that, in accordance with the request made by the Chairman of the IFRB, the letters 
A-J should be replaced by numbers. 

3.19 The delegate of Algeria said that he had no objection to having the matter 
referred to Committee 5. However, the point he had raised was an important one and 
should be taken into consideration at some stage. Even without the addition of the 
new zones, the Conference was having great difficulty in resolving the main problem 
before it, that of congestion. There was a risk that, if maritime broadcasting 
areas were established, it would prove,:impossible to cover the requirements of 
national land zones. He continued to feel that a different status should be given 
to maritime areas. 

3.20 The delegate of the Islamic Republic of Iran suggested that the item should 
be referred to Committee 5. 

3.21 The Chairman drew attention to Document 167 which contained a note by the 
Chairman of Committee 4 to the Chairman of Committee 5 referring section 3.7.1 and 
Note 2 to that Committee. Thus, a possiblity of amending the section still existed. 
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3.22 The delegate of Venezuela, supported by the delegates of Brazil, Paraguay, 
Argentina, Mexico and Chile, proposed to add the following sentence at the end of the 
second paragraph of section 3.7.1 : 

to read 

"Also this form of description may be used where the service area includes 
parts of different CIRAF zones." 

As a consequence, the first paragraph of section 3.7.1 should be amended 

11 Reference shall be made to CIRAF zones, or parts thereof". 

The amendments were approved, subject to editorial changes. 

3.23 The Chairman of the IFRB suggested that after adoption of the amendments to 
section 3.7.1, Note 1, which had given rise to great difficulties, might now be 
deleted or, if retained, be amended by deleting the reference to appropriate test 
points and mentioning an azimuth. 

3.24 The delegate of Brazil, supported by the delegate of Venezuela, was in favour 
of retaining it. His administration considered the CIRAF zones suitable as a starting 
point, but had requested the inclusion of several additional test points in the zones 
covering Brazilian territory in order to facilitate a more appropriate definition of the 
service areas of its domestic services (B/55/60). It had been very difficult, and in 
some cases impossible, for his Administration to define some national service areas with 
existing test points. His delegation having understood the difficulties which the Board 
would have with various ideas considered, had accepted section 3.7.2 and Note 1, in view 
of the point made by the Board representative in Committee 4 that problems presented by 
Brazil could be properly considered and resolved on the basis of the t~xt adopted. 

After a short discussion it was agreed to amend Note 1 to read : 

"In exceptional areas where it is necessary to specify a reception area 
which is smaller than an entire zone or a sub-division of a zone, this 
may be done by specifying an azimuth and a maximum service range in km. 
See Appendix 2 of the Radio Regulations." 

3.25 The delegate of the Islamic Republic of Iran asked what was meant by 
"an adequate number of test points" in section 3.7.2. 

3.26 The Chairman of the IFRB replied that the total number of test points 
being used by the IFRB was 312. The Board was not in a position to use more than 
500 test points for the time being, but in developing the technical standards to 
apply the decisions of the Conference it would probably be using between 400 and 
500 test points. If the ITU computer facilities were improved the Board would 
probably increase the number of test points. 

3.27 The delegate of India suggested that since a final decision on section 3.7.1 
was to be taken by Committee 5, the sentence relating to maritime protection areas 
should be placed in square brackets. Moreover, pending the decision of Committee 5, 
the letter designations in the annex should be maintained. 

Section 3.7 was approved, as amended. 



- 6-
HFBC-84/187-E 

Note 1 was approved, as amended, and it was agreed that section 3.7.1 
should remain in square brackets pending the decision of Committee 5. 

The fifth series of texts submitted by the Editorial Committee was 
approved, as amended, on first reading. 

4. Sixth series of texts submitted to the Plenary Meeting for 
first reading (B.6) (Document 181) 

4.1 The Chairman of Committee 6, introducing Document 181, pointed out a typing 
error in the French text of the heading of Table 1/3.2.4.1, which should read : 

"Parametres utilises pour calculer la fiabilite de reference de circuit." 

Moreover, the first sentence in the note under section 3.2.4 should be amended to 
read : 

"Ce paragraphe propose des methodes pour le calcul de la fiabilite de 
reception et de la fiabilite de radiodiffusion ···"· 

4.2 The Chairman drew attention to the Note in square brackets in section 3.2.4. 

4.3 The Chairman of the IFRB asked which of the·two alternative methods for 
calculating basic circuit reliability, the first in terms of the required radio 
frequency signal-to-noise ratio, the second in terms of the minimum usable field 
strength, was to be used to prepare the software required by the Conference. 

4.4 The Chairman of Committee 4 replied that in the absence of data on planning 
methods from Committee 5, Committee 4 had decided to show two methods in every case 
and leave it to Committee 5 or the Plenary to make a choice depending on the planning 
approach adopted by Committee 5. 

4.5 In reply to the Chairman's question as to whether there were any preferences 
for the alternative calculation methods, the delegate of Italy suggested that the 
method that was simpler for the IFRB should be chosen. 

4.6 The Chairman of the IFRB said that the second method was preferable in 
computing basic circuit reliability since it could save a whole minor stage of 
calculation. Moreover, since the first method used the table on page 9 of 
Document 181 which contained a signal-to-interference ratio for which Committee 4 
had not worked out an appropriate calculation, the second method would also be 
preferable in calculating overall circuit reliability. 

The second method of calculation was adopted. 

4.7 Section 3.2.4 

It was decided to retain the table and footnote and place the text in 
square brackets pending consideration of the tables in sections 3.2.4.3 and 3.2.4.4. 

4.8 Section 3.2.4.1 

It was decided to retain the title but delete the text, which, was only 
explanatory. 



4.9 Section 3.2.4.1.1 

- 7-
HFBC:-84/187-E 

It was decided to delete the title, text, table, figure and formulas as 
a result of the decision to adopt the second method of calculation. 

4.10 Section 3.2.4.1.2 

The title was amended by deleting the words "using minimum field strength". 

4.10.1 The Chairman of Committtee 4 drew attention to the following errors in 
the formulas : 

~ < E . should read ~ > E . ' - mln - IIlln 

\r > E . should read ~<E. mln mln 
y 

and BCR = 0.5 + 1 I exp (-T%) dT v27 
0 

should read BCR = 1 

~ 

4.10.2 The Chairman of Committee 6 suggested that with those corrections, the 
presentation of the formulas might be simplified. 

It was therefore agreed to place the formulas in square brackets, pending 
simplification by the Chairman of Committee 4, and review them at the second reading. 

4.11 Section 3.2.4.2 

It was decided to retain the title and delete the text. 

4.12 Section 3.2.4.2.1 

It was decided to delete the table, figure, text and formulas. 

4.13 Section 3.2.4.2.2 

It was decided to amend the title by deleting the words "using protection 
ratio". 

4.13.1 The delegate of the United Kingdom said that as a result of the decision to 
retain only the second method of calculation, some changes would be needed in the 
last paragraph, which referred back to section 3.2.4.2.1. 

It was agreed that the calculations of ICR parameters deleted from 
section 3.2.4.2.1 would have to be reintroduced, and that the Chairman of Committee 4 
would prepare a suitable text for the second reading. 
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4.14.1 The delegate of India, referring to the expression in square brackets in 
.step 4 of the Table for two-frequency operation and to similar expressions in 
subsequent tables, some of which contemplated the possible use of three frequencies 
in the same band, said that his delegation considered that such situations had been 
covered by the Technical Committee in order to show what the possibilities were,".but 
in view of the planning methodology and perception of the problems in Committee 5, 
there was an obvious need to ensure that for any given requirement not more than one 
frequency was assigned within the same band. His delegation therefore proposed that 
all such expressions in square brackets, both in the tables under discussion and in 
subsequent tables in section 3.2.2.4.4, be deleted, since they served no purpose. 

4.14.2 The Chairman of Committee 4 explained that Committee 4 had been obliged 
to give the mathematical principles for the various possibilities. However, they had 
been left in square brackets at the request of a number of delegations pending an 
administrative decision by Committee 5. If Committee 5 were to decide that a second 
frequency in the same band should not beallowed, the formulas would automatically be 
deleted. 

4.14.3 The delegate of the United Kingdom said that his delegation would prefer 
to retain the expressions because when the time came to satisfy the requirements of 
all administrations, there might be no choice but to use more than one frequency in 
the same band. 

4.14.4 The delegate of China supported the Indian proposal, and drew attention to 
section 3.8.2 in Document 168 which referred to the need to consider whether, when 
the calculated broadcast reliability did not reach the desired value, it could be 
improved by a combination of frequencies in separate bands. Care should be taken to 
ensure consistency between the two documents. 

4.14.5 The delegates of Albania, Algeria, Argentina, Brazil, Chile, Indonesia, 
Iran, Iraq, Libya, Mauritania, Mexico, Pakistan, Syria, Tunisia., Venezuela, Yugoslavia., 
Zambia and Zimbabwe also supported the Indian proposal. 

4.14.6 The delegate of the Federal Republic-of Germany supported the United Kingdom's 
view. There was no contradiction between the two documents as had been implied, and 
the additional formula. might prove to be necessary at the second session of the 
Conference. 

4.14.7 The delegates of Bulgaria, Czechoslovakia, German Democratic Republic, 
Israel, Poland, Portugal, Ukrainian SSR and USSR also supported the United Kingdom's 
position. 

4.14.8 The Chairman said that since there appeared to be a. considerable majority 
in favour of deleting the upper formula, it would have to be deleted, and the text 
would consequently only cover the case where the ratio between the frequencies was 
below 0.9. 

It was so decided. 

4.14.9 The Chairman of Committee 4 said that as a result of the decision to retain 
only one calculation method, some changes would be needed in the fourth column relating 
to lines 18 and 11, which would be done in time for the second reading. 
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4.14.10 The Chairman added that as far as step 4 was concerned, only the words 
"basic reception reliability", the formula under (b) and the lower formula in the 
fourth column would be retained. 

The table on two-frequency operation, as amended, was approved. 

4.14.11 The delegate of the United Kingdom expressed his dissatisfaction with 
that situation. Committee 4 had worked very hard to produce a systematic set of 
equations which would be useful in the planning of telecommunications networks and 
which had all too quickly been deleted. Those formulas had been accurate and precise 
and might be needed in the future. He reserved his right to revert to the issue 
later on. 

4.14.12 The delegate of Thailand also expressed his reservation. He wondered what 
formula would now be used in the specific case in which frequencies from the adjacent 
13 and 15 MHz HF bands produced a ratio in excess of 0.9. 

4.14.13 The delegate of India said that the objection had not been to the use of 
two frequencies in the same band but to the fact that the use of two frequencies in 
that way would not contribute to any justifiably significant increase in reliability. 
The exceptional case referred to by Thailand, therefore, in terms of reliability, 
would not justify changing the rule. 

4.14.14 The delegate of the USSR said that his delegation maintained its view. 
The formula was a very useful one and if there was a need for a second frequency it 
should be catered for. His delegation would therefore reserve its position on the 
decision taken. 

4.14.15 The delegate of the Ukrainian SSR fully supported the views expressed 
by the delegates of the United Kingdom and USSR and maintained its earlier opinion. 
It would also reserve its position. 

4.14.16 The delegates of Israel, Portugal and the United States said that their 
delegations also wished to enter reservations. 

4.15 The Chairman said that consequential amendments would also have to be made 
in step 5, in the Table on three frequency operation, by deleting the reference to 
line 18, and in step 6 by deleting the cases in square brackets. 

4.15.1 The Chairman of Committee 4 said that much as he regretted having to delete 
those formulas, the necessary amendments would be made for the second reading. 

4.16 Section 3.2.4.4 

4.16.1 The Chairman said that the same amendments should be made in the tables as 
had been made in those in section 3.2.4.3, following the decision to maintain the 
use of only one frequency in any band. 

4.16.2 The delegate of the USSR said that the situa~ion~as quite diff~rent from 
the earlier one and the earlier error of deleting one formula need not be repeated. 
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4.16.3 The delegate of India, supported by the delegate of the Islamic Republic 
of Iran, confirmed that the deletions should be made. In the case of overall 
reception reliability, which took into account the impact of interference, it was 
even more necessary to ensure against the multiple use of frequencies, since such 
use could only set up a chain reaction and the interference situation would worsen. 

4.16.4 The Chairman said that unless there were any objections, he would take it 
that the same deletions would be made in the tables as in the previous ones, that the 
same delegations would be in favour of the decision, that the same delegations would 
be against it, and that the same reservations would be entered. 

It was so agreed. 

4.16.5 The Chairman of Committee 4 said that the tables now contained certain 
inconsistencies, notably with the 0.9 limit. To avoid any ambiguities therefore it 
might be easier to use an expression such as "in the other frequency band allocated 
to broadcasting services" rather than referring to a limit of 0.9. 

4.16.6 The delegate of India said that in borderline cases the IFRB would be able 
to use its discretion and proceed accordingly, but any serious problems might be 
solved, for example, by modifying the 0.9 to 0.91. In any event, his delegation 
maintained its basic view. 

4.16.7 The Chairman said that the Plenary could not decide on another value at 
the present stage. 

It was therefore agreed that instead of using the ratio 0.9, _a statement 
would be included on the lines proposed by the Chairman of Committee 4, who would 
prepare the necessary text for the second reading. 

4.17 Section 3.2.4.5 

4.17.1 The Chairman of Committee 4 said that the percentile x referred to in the 
second paragraph should be placed in square brackets pending a decision by Committee 5. 

It was so agreed. 

4.17.2 Table 7 Basic broadcasting reliability 

Table 8 Overall broadcast reliability 

It was agreed to place the percentile x in column 3 of step 2 of both 
tables in square brackets pending a decision by Committee 5. 

4.18 The Chairman invited the Plenary to reconsider section 3.2.4 - Reliability -
which had been placed in square brackets pending a decision on the square brackets 
in the tables. 
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4.19 The Chairman of Committee 4 said that in the light of the decisions taken, 
the Note could be deleted. The footnote, however, was to remain. 

It was so agreed. 

Subject to the reservations expressed, the sixth series of texts submitted 
by the Editorial Committee was approved, as amended, on first reading. 

The meeting rose at 1735 hours. 

The Secretary-General 

R.E. BUTLER 

The Chairman 
.. .. 

K. BJORNSJO 
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1. Summary Record of the First Meeting (Document 62) 

1.1 The Summary ~ecord of the First Meeting (Document 62) was approved. 

2. First to fourth reports of Working Group 2A (Documents 92, 118, 144 and 178) 

The first to fourth reports of Working Group 2A were approved. 

3. Fifth (oral) report by the Chairman of Working Group 2A 

3.1 The Chairman, speaking as Chairman of Working Group 2A said that the Group had 
met to examine the provisional credentials deposited by the delegation of the Somali 
Democratic Republic and had found them to be in order. 

4· Draft report to the Plenary Meeting (Document DT/42) 

4.1 The Chairman, introducing the Committee's draft report to the Pl~nary Meeting 
(Document DT/42), said that as a result of Working Group 2A's fifth report, the 
Somali Democratic Republic should be added to the countries whose provisional 
credentials had been found to be in order (Annex, list 2) and deleted from those which 
had not deposited credentials (Annex, list 4). 

4.2 The delegate of the United States enquired about the procedure for dealing 
with credentials deposited after the date of the report. 

4.3 The Chairman said that paragraph 4 of the report gave the procedure which 
was to be recommended to the Plenary Meeting. Any changes to the lists in the Annex 
to the report would be made automatically and announced at subsequent Plenary Meetings. 

4.4 In reply to a request for clarification from the delegate of the United States, 
the Secretary-General explained that all Members had the right to participate in the 
Conference, whether they were entitled to vote or not. But under the terms of the 
Convention, some of them had been disqualified from voting from the outset and they 
had been listed in Document 40 and Revs. If formal votes were taken, the attention of 
the bodies concerned would be drawn to those delegations attending which had lost the 
right to vote. 

The Committee's task was simply to verify the credentials submitted to it. 
Under No. 390 of the Convention, it was those delegations not already disqualified 
from voting which could exercise their right to vote on a provisional basis pending 
the Plenary Meeting's decision on the Committee's report. 

4.5 The delegate of the United States suggested that it might be desirable to 
submit a paper or an information note on the subject of membership and voting rights 
to the meeting of the Administrative Council due in April 1984. In view of the ITU's 
wish for universal participation in its work, particular mention might be made of the 
need to extend the period for accession to the Na1robf Convention without loss of the 
right to vote, since some Members which had not signed the Convention had thereby lost 
their right to vote in a way which was not typical of the United Nations system as a 
whole. 
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4.6 The Secretary-General said that he would hesitate to submit such a paper to 
the Administrative Council unless a Member specifically asked to have the subject added 
to its agenda. The issue would arise in any case in connection with the proposed 
establishment of a group of experts to consider if the Union should have a permanent 
Constitution or Charter instead of being operated on the renewable Convention system. 
The question of accession was inseparable from that of the renewable Convention system. 
There had been fourteen months for Members not present at the signing of the Convention 
to accede to it before its entry into force. Those which had signed had a further two 
years in which to deposit instruments of ratification before losing their right to vote. 
Governments could of course accede to the Convention at any time. 

4.7 The delegate of the United States said that, in the circumstances, it seemed 
preferable to put the subject of his delegation's concern in the form of a document to 
the proposed group of experts, rather than add it to the Administrative Council's agenda. 

4.8 The Chairman, agreeing with the delegate of the United States, said that if 
he heard no objection, he would take it that the Committee wished to approve its draft 
report to the Plenary Meeting. 

Document DT/42, as orally revised, was approved. 

The meeting rose at 1120 hours. 

The Secretary The Chairman 

R. MACHERET N. TCHIMINA 
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United States of America 

I?qcument.f-82'"'"E 
6 February 1984 
Origina~ : English 

CO:Ml1ITTEE 5 

ADDITIONAL ALTERNATIVE FOR DEALING WITH INCOMPATIBLE REQUIREMENTS 

In the extensive deliberations of ad hoc Group 5A-2, an alternative rule 
for dealing with incompatible requirements was discussed and received the support of 
a number of administrations. This proposed rule appeared as Option B in 
Doaument DL/17(Rev.l). For reasons that are not clear this option did not appear as 
an alternative to be considered in Document DT/43(Rev.l). 

Since the alternative is based on the principle of equal rights of all 
countries adopted in planning principle 4.1.1 of Document DT/39, it is vital that this 
alternative be discussed fully by Committee 5, along with the other alternatives 
contained 1n paragraph 6 of Document DT/43(Rev.l). This alternative is as follows. 

If in a given frequency band, reception area and time block it is not possible I 
to satisfy all requirements with the quality criteria adopted by the Conference, it is -
necessary to reduce the criteria. to a level t.ha.t will satisfy all requirements · 
uniformly. Those administrations which cannot agree to the reduced quality of 
broadcasting may propose improvements or request alternative frequencies in another 
band or at another time block, and their requests must, where possible, be satisfied 
without adversely affecting the plan. 

For rusona of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
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Note by the Chairman of ad hoc Group PL-B 
to the Editorial Committee 

Document 190-E 
6 February 1984 
Original : English 

COMMITTEE 6 

According to the decision taken by the Plenary Meeting on 3 February 1984, 
ad hoc Group PL-B reconsidered section 3.8.2 together with the captions for 
Figure Y/3.8.2 contained in Document 168 (pages 16 and 17). 

The revised text, reproduced in Annex to this note, is sent to the Editorial 
Committee for further submission to the Plen~!Y Meetipg for approval. 

1. W. BARCLAY 
Chairman of ad hoc Group PL-B 

Annex 1 

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

The number of frequencies needed to achieve the specified level of basic 
broadcast reliability shall be determined by the method given below. If the calculated 
basic broadcast reliability for a single frequency does not reach the adopted value, 
it is necessary to consider whether it could be improved by a combination of frequencies 
in separate bands and whether the improvement would justify the use of additional 
frequencies. 

In cases where the basic broadcast reliability obtained with one frequency 
is between 50% and 80%, an additional frequency shall be tested.** If the basic 
broadcast reliability calculated for two frequencies exceeds the limit specified in 
Figure ["Y/3.8.2J, the additional frequency may be used. 

In those special cases where the basic broadcast reliability using two 
frequencies remains below 80% the calculation procedure above shall be repeated to 
test for a third frequency. 

* ~Note 1 - These criteria may be modified by the second session of the Conference 
in the light of the calculation results relating to existing typical broadcasting 
circuits obtained by the intersessional Working Group and/or the IFRB during the 
intersessional period._7 

~"' Note 2 - For calculation of the basic broadcast reliability see paragraph 3.2.4.5. 
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FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

AMENDMENTS TO THE 

Corrigendum· 2 to 
Document 191-E 
9 February 1984 
Original : French 

REPORT OF COMMITTEE 2 TO THE PLENARY MEETING 

Following the oral report by the Vice-chairman of Committee 2 to the 
ninth Plenary Meeting, the following changes should be made in the Annex to 
Document 191 

Section 1 

Add ZAMBIA (Republic of) 

Section 3 

Add GUYANA 

Section 4 

Delete GUYANA and ZAMBIA (Republic of) 

, ; 

F. KRALIK 
Vice-Chairman of Committee 2 

For reasons of economy. this document is printed in a limited number. Pa"icipants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA. JANUARY/FEBRUARY 1984 

AMENDMENTS TO THE 

Corrigendum 1 to 
Document 191-E 
7 February 1984 
Original : French 

REPORT OF COMMITTEE 2 TO THE PLENARY MEETING 

1. Following the oral report by the Chairman of Committee 2 to the 
eighth Plenary Meeting, the following changes should be made in the Annex to 
Document 191 

Section 2 

Add EL SALVADOR (Republic of) and GUATEMALA (Republic of) 

Section 3 

Add PERU 

Section 4 

Delete EL SALVADOR (Republic of), GUATEMALA (Republic of) and PERU 

2. Following a request of the Delegate of Cameroon the name of his country, 
which appears in paragraph l of the Annex should read 

CAMEROON (Republic of) instead of CAMEROON (United Republic of) 

N. TCHIMINA 
Chairman of Committee 2 

For reasons of economy. this document is printed m a lim1ted number. Pertic1pants are therefore kmdly asked to bring their copies to the meeting 
smce no add111on11 copies can be made available. 
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INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING Document 191-E 

FIRST SESSION. GENEVA. JANUARY/FEBRUARY 1984 

7 February 1984 
Original : French 

PLENARY ~-1EETING 

REPORT OF COMMITTEE 2 TO THE PLENARY MEETING 

CREDENTIALS 

1. Terms of ref..erence of the Committee 

The terms of reference of the Committee are set out 1n Document 59. 

2. Meetings 

The Committee met twice, on 11 January and 6 February 1984. 

At its first meeting, it set up a Working Group consisting of the 
Chairman and Vice-Chairman of the Committee and one delegate from the Federal 
Republic of Germany, from Malaysia and from Venezuela 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 Vice-Chairman of Committee 2 to verify the credentials received 
after the date indicated in the present report and to report to the Plenary 
Meeting on the matter. 

Annex 1 

N. TCHIMINA 
Chairman of Committee 2 

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

1. Credentials found to be in order, deposited by the delegations of countries 
having the right to vote 

ALGERIA (People's Democratic Republic of) 
GERMANY (Federal Republic of) 
ANGOLA (People's Republic of) 
SAUDI ARABIA (Kingdom of) 
ARGENTINE REPUBLIC 
AUSTRALIA 
AUSTRIA 
BANGLADESH (People's Republic of) 
BELGIUM 
BENIN (People's Republic of) 
BYELORUSSIAN SOVIET SOCIALIST REPUBLIC 
BOTSWANA (Republic of) 
BRAZIL (Federative Republic of) 
BULGARIA (People's Republic of) 
BURUNDI (Republic of) 
CAMEROON (United Republic of) 
CANADA 
CHILE 
CHINA (People's Republic of) 
CYPRUS (Republic of) 
VATICAN CITY STATE 
COLOMBIA (Republic of) 
CONGO ~People's Republic of the) 
KOREA (Republic of) 
IVORY COAST (Republic of the) 
CUBA 
DENMARK 
EGYPT (Arab Republic of) 
SPAIN 
UNITED STATES OF AMERICA 
ETHIOPIA 
FINLAND 
FRANCE 
GABONESE REPUBLIC 
GREECE 
HUNGARIAN PEOPLE'S REPUELIC 
INDIA (Republic of) 
INDONESIA (Republic of) 
IRAN (Islamic Republic of) 
IRAQ (Republic of) 
IRELAND 
ISRAEL (State of) 
ITALY 
JAMAICA 
JAPAN 
JORDAN (Hashemite Kingdom of) 



KENYA (Republic of) 
KUWAIT (State of) 
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LIBYA (Socialist People's Libyan Arab Jamahiriya) 
LUXEMBOURG 
MALAYSIA 
MALAWI 
MALI (Republic of) 
MOROCCO (Kingdom of) 
MEXICO 
MONACO 
NORWAY 
NEW ZEALAND 
OMAN (Sultanate of) 
PAKISTAN (Islamic Republic of) 
PAPUA NEW GUINEA 
PARAGUAY (Republic of) 
NETHERLANDS (Kingdom of the) 
POLAND (People's Republic of) 
PORTUGAL 
QATAR (State of) 
SYRIAN ARAB REPUBLIC 
GERMAN DEMOCRATIC REPUBLIC 
DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA 
UKRAINIAN SOVIET SOCIALIST REPUBLIC 
ROMANIA (Socialist Republic of) 
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND 
RWANDESE REPUBLIC 
SINGAPORE (Republic of) 
SRI LANKA (Democratic Socialist Republic of) 
SWEDEN 
SWITZERLAND (Confederation of) 
SURINAME (Republic of) 
SWAZILAND (Kingdom of) 
TANZANIA (United Republic of) 
CZECHOSLOVAK SOCIALIST REPUBLIC 
THAILAND 
TUNISIA 
TURKEY 
UNION OF SOVIET SOCIALIST REPUBLICS 
VENEZUELA (Republic of) 
VIET NAM (Socialist Republic of) 
YEMEN ARAB REPUBLIC 
YEMEN (People's Democratic Republic of) 
YUGOSLAVIA (Socialist Federal Republic of) 
ZIMBABWE (Republic of) 

Conclusion : The delegations of these countries are entitled to vote 
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Provisional credentials found to be in order, deposited by the delegations 
of countries having the right to vote (see No. 383 of the Convention) 

COSTA RICA 
PHILIPPINES (Republic of the) 
SOMALI DEMOCRATIC REPUBLIC 

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 40 +Rev.) 

ALBANIA (Socialist People's Republic of) 
BOLIVIA (Republic of) 
COMOROS (Islamic Federal Republic of the) 
HONDURAS (Republic of) 
LIBERIA (Republic of) 
MAURITANIA (Islamic Republic of) 

Conclusion : The delegations of these countries are not entitled to vote 

4. Delegations attending the Conference which have not deposited credentials 

AFGHANISTAN (Democratic Republic of) 
*CENTRAL AFRICAN REPUBLIC 

EL SALVADOR (Republic of) 
*UNITED ARAB EMIRATES 

ECUADOR 
GAMBIA (Republic of the) 
GHANA 
GUATEMALA (Republic of) 

*GUYANA 
*MADAGASCAR (Democratic Republic of) 

NIGERIA (Federal Republi0 of) 
*PERU 
*SENEGAL (Republic of) 

ZAIRE (Repu"'Ql_:i-~ __ gfj_ _______ . 
ZM1BIA (Republic of) 

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 40 +Rev.) 
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Document 192-E 
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Original : English 

COMMITTEE 6 

According to the decision taken by the Plenary Meeting on 3 February 1984, 
the editorial amendments reproduced in Annex to this note, regarding the 
paragraph in square brackets appearing in Document 168 section J.5.1.5, page ll,is 
sent to the Editorial Committee for further submission to the Plenary Meeting for 
approval. 

Annex 1 

J. RUTKOWSKI 
Chairman of Committee 4 
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il-. Replace paragraph in square brackets on page 11, beginning "The resulting 
.antenna gain .•. 11 with the following 

"The resulting antenna gain in the required direction is then calculated 
as follows·. 

2. 

"a) 

Step 1 - Sum the a~tenuation for the a1;propriate values of 8 and t/J 
(Tables L D, E, F, G/3.5.1.5_/). 

Step 2 - If appropriate, according to the conditions in a) i) and b) i) 
given below, limit the total attenuation obtained in Step l to a 
value not exceeding 30 dB. 

Step 3 - Subtract the total attenuation from the maximum gaj_n 
(Table L-A/3.5.1.2_7) for the antenna concerned and, if appropriate. 
according to condition a) ii) given·below, limit the resultant 
antenna gain to a value.not below -8 dBi.". 

Add the following labels to the reported text. 

Forward radiation 

. i) For angles of ·elevation less than the vertical angle of maximum radiation, 
the total attenuation should not exceed a value of 30 dB. 

ii) For angles of elevation equal to or greater than the vertical angle of 
maximum radiation, the resultant antenna gain shall not fall below -8 dBi. 

b) Reverse radiation 

i) For HR m/n/h antennas, at all angles of elevation, the total attenuation 
should not exceed a value of 30 dB. 11 • 



INTERNATIONAL TE LECOM MU N ICA TION UNION 

WARC fOR HF BROADCASTING Document 193-E 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

6 February 1984 
Original English/ 

Source DT/39, DT/41, DT/43(Rev.l), 
DT/47, DT/49, DT/50 

THIRD AND LAST REPORT OF WORKING GROUP 5A 

TO COMMITTEE 5 

French 

COMMITTEE 5 

The texts contained in Annexes 2 to 7 are submitted to Committee 5 for 
study and approval. 

An overview of the discussions held during the 19th and 20th meetings of 
Working Group 5A is given in Annex 1. 

M. OUHADJ 
Chairman of Working Group 5A 

Annexes 7 

For reasons of economy. th1s document is pnnted m a limited number. Panicipants are therefore kindly asked to bring the1r cop1es to the meetmg 
since no additional copies can be made available. 
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ANNEX 1 

In considering this document the Working Group was of the opinion that it 
was not necessary to provide definitions of the terms : 

National broadcasting station 
International broadcasting station 

Although Working Group 5A was in favour of defining the following terms, it 
postponed consideration of them : 

National HF broadcasting 
International HF broadcasting 

Document DT/39 : (see Annex 2) 

No agreement could be reached on an appropriate text for 4.2.1. The two 
options given in DT/39 are therefore reproduced in Annex 2. 

Document DT/41 : (see Annex 3) 

After a lengthy discussion the text of 4.2.3.1 given in Annex 3 was adopted. 

Document DT/43(Rev.l) : (see Annex 4) 

Paragraphs L-l.J, L-3.J and L-4.J were adopted as given in Annex 4. 

- Paragraph L-2.J was adopted with the reservations of the following 
Administrations : BUL, D, HOL, I, UK, USA. 

The United Kingdom Administration proposed that the words "for national 
purposes 11 should be deleted. 

In this connection the IFRB has prepared Document 186. 

Paragraph L-5_7 £emains in square brackets noting in particular that its 
content is related to L 6_/. 

Paragraph L-6.J 
a) Most of the administrations which took the floor were in favour of 

alternative A as given in Annex 4. 

The following Administrations objected to the adoption of this text and 
reserved the right to revert to the matter in Committee 5 : 

D, BLR, BUL, USA, F, GUY, HNG, POL, POR, DDR, UKR, G, URS. 

b) The Administrations of the United States of America and the Soviet Union 
favoured alternative C. 
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c) The Administration of the Federal Republic of Germany considered 
alternative C complementary to alternative A. That view was shared by the 
Administrations of Italy and Japan. 

d) The Administration of France expressed its preference for alternative B. 

e) The Administration of Papua New Guinea asked for 24 hours in which to come to 
a decision. The Administrations of France and Italy shared its concern. 

f) The United States Administration considered that alternative C bore no 
relation to alternatives A and B and should be allocated the number 7. It claimed, 
moreover, that no decision had been taken with regard to the adoption of alternative A. 

g) Working Group 5A decided to defer consideration of pa£ag~aph L-5_7 and the 
footnote (An.) pending a decision by Committee 5 on paragraph L 6_/ . 

. In view of the foregoing, Working Group 5A decided to submit alternatives A, 
B and C to Committee 5 for consideration. 

Document DT/47 : (see Annex 5) 

Principle 4.1.2.7 : see the three proposals 

a) Most of the administrations which took the floor were in favour of 
proposal No. 3. 

One administration spoke in favour of proposal No. 2. 

b) The United States Administration expressed concern about the content of this 
principle and proposed that the document should be referred to Committee 5 for 
consideration. 

After discussion and in view of the foregoing, Working Group 5A decided to 
submit the matter to Committee 5 for consideration. 

Document DT/49 (see Annex 6) 

Document DT/50 (see Annex 7) 

These two documents were not examined by Working Group 5A due to lack of 
time. 
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ANNEX 2 

Overview of planning method (Option A) 

[ 

After considering the various.pro~osals t~ the.Conference, the first session] 
decided to adopt the planning method whlch lS descrlbed ln a summary ' . 
manner in Figure ;- 7. The detailed description of each step of the process lS 

contained in section 4.2.3. · 

4.2.1 Overview of planning method (Option B) 

After considering the various proposals to the Conference, the 
decided to adopt a planning method containing four basic parts : 

first session1 

1) a requirements file containing present and future broadcasting requirements 
of administrations; 

2) an automated process for generating the seasonal schedules; 

3) a modification procedure'~; 

4) a coordination procedure* with administrations for their final action and 
acceptance of the proposed schedules. 

l * These procedures are to be developed at the second session. 
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ANNEX 3 

Step l - Requirements file 

The operational and projected broadcasting requirements and associated 
facilities submitted by administrations for a period of £3 ~ears*J will be used 
to create the requirements file. 

This file will be updated in accordance with the procedures to be 
developed at the second session (see 4.1.2.4). 

* The second sesslon could revlse this value, if necessary. 
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4.2.3.4.5 Rules for dealing with incompatible requirements 

(-1._7 If the automated system cannot satisfy all requirements in a certain band, 
for a certain CIRAF zone or part of a CIRAF zone in a specific period of time, even 
after all possibilities of adjustments are exhausted, it shall identify administrations 
whose requirements cannot be completely satisfied with the agreed overall broadcasting 
reliability adopted by the Conference. 

L-2._7 In so doing account shall be taken of the principle in 4.1.2.2 and in 
particular the need for longer transmission hours for national purposes. 

L-3._7 The Board will suggest changes which will be useful for the administrations 
concerned and that would reduce congestion (see 4.1.1). 

i-4._7 Administrations which do not reply within a period to be determined by the 
second session or which refuse any modification shall be deemed to accept any reduced 
overall reliability that may result from the planning process. 

r 
L~5._7 The system shall then endeavour to satisfy all requirements with a ~-lower_7l 
L adopted by the Conference_7 overall broadcasting reliability. 

ALTERNATIVE A 

/-6. 7 If all the requirements cannot be satisfied with the overall broadcasting 
reliability adopted by the Conference the system shall guarantee this value to as 
many requirements as possible, equally divided over all administrations involved and 
shall include the remaining requirements in the Plan with a lower degree of reliability 
as close as possible to the value adopted by the Conference without adversely 
affecting the requirements satisfied with the value adopted by the Conference. 

ALTERNATIVE B 

/-6. 7 If all the requirements cannot be satisfied with the overall broadcasting 
reliability of X to be determined the system shall guarantee this value X to as many 
requirements as possible, /-equally 7 /-proportionally 7 divided over all 
administrations involved and shall include the remaining requirements in the Plan with 
a lower degree of reliability as close to x as possible, without adversely affecting 
the requirements already satisfied to the value x. 

ALTERNATIVE C 

L-6._/ Those administrations which cannot agree to the resulting reduced quality of 
service may propose improvements or may consolidate their requirements, or may request 
alternative frequencies in another band or at another time block and their request must 
where possible be satisfied, without reducing the level of quality of other requirements 
below the minimum agreed to at the Conference. 

Note: It is the understanding of the Chairman that the following sentence was 
deleted from L-1_7: 

it being understood that the already satisfied requirements have been 
L-equally_7 ~-proportionally~ distributed among all administrations. 



Proposal No. 1 

- 7 -
HFBC-84/193-E 

ANNEX 5 

OTHER PLANNING PRINCIPLES 

4.1.2.7 Those broadcasting requirements for which, through lack of the requisite 
technical facilities, the agreed reference usable field strength is not ensured in the 
required service area, could obtain proportionally reduced protection against inter
ference within the limits to be determined by the 2nd session*. 

* For the purposes of Intersessional work, the protected field strength shall be 
limited to the minimum field strength. In cases where the Board finds it possibl'e 
to use a lower value it may do so and indicate in its report, the impact of such 
a reduction. 

Proposal No. 2 

4.1.2.7 Those broadcasting requirements for which, through lack of the requisite 
technical facilities, the agreed reference usable field strength is not ensured in the 
required service area, could obtain proportionally reduced protection against inter
ference within the limits to be determined by the 2nd session*. 

~~ For the purposes of Intersessional work, the protected field strength shall be 
limited to the minimum f~~ld _strength, corresponding to the minimum value of S/N 
adopted by the Conference /-see Document 173 7. In cases where the Board finds it 
possible to use a lower value it may do so and indicate in its report, the impact of 
such a reduction. 

Proposal No. 3 

4.1.2.7 To process those broadcasting requirements for which, through lack of the 
requisite technical facilities, the agreed reference usable field strength is not 
ensured in the required service area, the field strength to be protected shall be 
limited to the minimum field strength corresponding to the minimum value of S/N adopted 
by the Conference (_-see Document 173 _7. ~~ 

~~ For the purposes of Intersessional work and where the Board finds it possible, it 
will use a lower value and indicate in its report, the impact of such a reduction. 

Remaining principles not discussed in Working Group 5A 

4.1.2.8 In a first stage of the equitable application of the planning procedure 
an attempt will be made to include the highest possible number of the formulated 
requirements. Limitations could be imposed on the remaining requirements if their 
inclusion in the planning process leads to a deterioration of the situation. 

4.1.2.9 In order to ensure efficient utilization of the HF bands and sufficient 
flexibility in planning, the agreed planning method should contain appropriate 
provisions to guarantee the necessary protection for "minimum requirements" of all 
countries in any of the future plans, irrespective of the overall number of 
requirements. 
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ANNEX 6 

SEVENTH REPORT OF AD HOC GROUP 5A-2 TO WORKING GROUP 5A 

Ad hoc Group 5A-2 was not able to resolve the basis on which the automated 
planning should commence. 

ALTERNATIVE 1 

A given broadcasting requirement should be satisfied by the minimum number 
of frequencies needed to achieve the quality criteria adopted by the Conference 
(see 2. 6 of Document DT/lO(Rev. 2)). . ... 

ALTERNATIVE 2 

Each requirement should be treated and one frequency found for the ·relevant 
time block in the appropriate band. 

If after reliability evaluations, frequencies for the indicated time blocks 
do not meet the quality criteria adopted by the Conference, supplementary frequencies 
should be selected in subsequent rounds without disturbing previous selections. · 
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ANNEX 7 

EIGHTH REPORT OF AD HOC GROUP 5A-2 TO WORKING GROUP 5A 

The following work was not completed on the flowchart due to the lack of 
resolution on section 4.2.1 of Doc.ume.nt DT/39/Document 169. 

4.2.3.10 Step 10 - Adjustment process 

The application of steps 3 to 8 indicates adjustments to be applied. 
These adjustments will be implemented in several loops which will be derived within 
the software process. 

4.2.3.11 Step 11 - Further automated adjustments 

This step will identify if there is any requirement for which any further 
automated adjustments are possible. 

4.2.3.12 Step 12 - Requirements meeting criteria 

The system will identify all those requirements which meet the agreed 
criteria. These requirements and their frequency assignment will be entered into the 
Seasonal plan. 

4.2.3.13 Step 13 - Requirements not meeting criteria 

The system·will identify those requirements where the agreed criteria could 
not be met by the automated adjustment process. 

4.2.3.14 Step 14 - Board action 

The Board will analyze the results of step 13 in order to identify the 
problem areas with the objective of formulating recommendations to administrations. 

4.2.3.15 Step 15 - Coordination 

The Board will communicate its recommendations from step 14 to the appro
priate administrations. The detailed procedure relating to this step should be 
considered by the second session including the time schedules. 

4.2.3.16 Step 16 - Entries in the plan 

The requirements for which the criteria cannot be met as identified in 
step 14 will be entered in the Seasonal plan. However those entries shall be 
identified as not having satisfied the criteria and are subject to recommendations 
by the Board to the administrations. 
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4.2.3.17 Step 17 - Additional procedures 

In considering the planning method the first session identified that there 
may be a need for additional procedures to deal with : 

a) modifications to the Seasonal plan after it has been published; 

b) the inclusion of additional requirements in the Seasonal plan after it 
has been published; 

c) the situation where certain administrations may be unable to accept the 
frequency assignments included in the Seasonal plan for some reason. 

The first session is of the view that this is a matter for consideration 
by the second session. 

I . 
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INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION. GENEVA, JANUARY/FEBRUARY 1984 

Document 194-E 
6 February 1984 
Original : French 

BUDGET CONTROL COMMITTEE 

Note by the Secretary-General 

POSITION OF THE CONFERENCE ACCOUNTS AT 3 FEBRUARY 1984 

In accordance with No. 477 of the International Telecommunication 
Convention (Nairobi, 1982), a statement of the accounts of the Conference at 
3 February 1984 is submitted to the Budget Control Committee for consideration. 

The statement shows that expenditure is within the budget limits approved 
by the Administrative Council. 

This document also comprises a statement of expenditure relating to the 
preparatory work carried out in 1983 for the Conference and a statement of the limits 
set on expenditure by the Nairobi Plenipotentiary Conference. 

R.E. BUTLER 

Secretary-General 

Annexes 3 

For reasons of economy. th1s document is pnnted m a limited number. Participants are therefore kindly asked to bring the1r copies to the meeting 
since no additional copies can be made available. 
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Item 
Budget Budget Expenditure at 3 February 1984 

No. 
Headings approved ad,justed 

by AC Actual Committed Estimated 

Sub-head I - IFRB QreQaratorz· 
work and interses Lsional work· 

11.401 Salaries and related 
expenses 325 ,o,oo 340,500 16,832 318,201 14,467 

11.403 Insurance 52,000 58,500 3,152 55,348 -
11.404 Office space, furniture 20,000 20,000 - - 20,000 
11.405 Electronic equipment 100,000 100,000 - - 100,000 

497,000 519,000 19,984 373,549 134,467 

Sub-head II - Staff e~endi 
~ 

11.421 Salaries and related 
expenses 1,281,000 1,386,000 11,353 1,126,775 89,872 

11.422 Travel 
(recruitment) 190,000 192,000 12,483 66,689 10,828 

11.423 Insurance 31.,000 34,000 2,091 - 30,909 

1,505,000 1,612,000 25,927 1,193,464 131,609 

Sub-head III - Premises and 
eguiQment 

11.431 Premises, furniture, machines 90,000 90,000 162 26,138 40,700 
11.432 Document production 100,000 100,000 7,743 20,000 15,257 
11.433 Office supplies and 

overheads 1.0,000 40,000 9,762 9,725 15,513 
11.434 PTT 150,000 150,000 10,520 - 29;480 
11.435 Technical installations 20,000 20,000 - - 10,000 
11.436 Sundry and unforeseen 10,000 10,000 4,208 - 5,792 

1.10,000 410,000 32,395 55,863 116,742 

Sub-head IV - Other e~enses 

11.441 Report to the 2nd session 15,000 15,000 15,000 - -
Total, Section 11.4 2, 1.27 ,ooo. 2,556,000 78,306 ;1,622,876 1

1 397,818 

Excluding common expenditure for conferences and meetings (Section 17), which is estimated at 
712,000.- Swiss francs for this Conference (value 1.9.82__.;. limit 721,000.- Swiss francs) 

*) Value 1.9.82 (limit) : 2,454,000.- Swiss francs 

Total 

349,500 
58,500 
20,000 

100,000 

528,000 

1,228,000 

90,000 
33,000 

_ .. 

1,351,000 

67,000 
43,000 

35,000 
40,000 
10,000 
10,000 

205,000 

15,000 

.2,099,000 
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ANNEX 2 

PREPARATORY WORK CARRIED OUT IN 1983 FOR THE 

WORLD ADMINISTRATIVE CONFERENCE FOR HF BROADCASTING 

Items 

11.401 
11.402 

11.405 
11.410 

Section 11 - Conference 

Sub-head I - Staff expenditure 

Salaries and related expenses 
Insurance 

Total, Sub-head I 

Sub-head II - Other expenses 

Document production 
CCIR preparatory work 

Total, Sub-head II 

Total expenditure, 
Section 11.4 

Section 17 - Common services 

Total, value 1.9.1982 (limit 
on ex:pendi ture) 

1983 budget*) 

_Swiss 

205,700 
31,400 

237,100 

-
270,000 

270,000 

507 lOO*'~) 
I 

237' ooo~H~*) 

734,000 

7~) 1983 budget, including additional credits 
**) i.e. 500,000.- Swiss francs, value 1.1.1983 
***) i.e. 230,000.- Swiss francs, value 1.1.1983 

1983 accounts 

francs -

198.773.40 
35,609.70 

234,383.10 

8,265.95 
86,385.70 

94,651~65 

329,034.75 

82,421.00 

403,000.00 

r 
I 
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1984 : 

1985 : 

1986 : 
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ANNEX 3 

LIMIT SET BY THE NAIROBI CONFERENCE, 1082, ON EXPENDITURE FOR THE WORLD 

ADMINTSTRATIVE RADIO CONFERENCE FOR THE.: "PLANNING OF THE HF BANDS ALLOCATED 

TO THE BROADCASTING SERVICE, 1984/86, AND COMPARISON WITH THS CREDITS 

AUTHORIZED BY THE ADMINISTRATIVE COUNCIL 

Sections 11 and 17 

;IIARC - HFBC Limit on Expenditure 
expenditure entered in Di ff~rence 

Add.Prot.I 
the budget 

Preparatory work 900,000 403,000 497 ,ooo 

Preparatory work, cost of the first 
session and intersessional work 411oo,ooo 3,175,000 925,000 

Intersessiona1 work 500}000 

In tersessional work, cost of the 
second session, immediate post-
Conference work 4,500,000 

Totals 10,000,000 

The amounts given in this table correspond to values at 1.9.1982. 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC FOR HF BROADCASTING 

FIRST SESSION, GENEVA, JANUARY/FEBRUARY 1984 

Note by the Chairman of the Conference and 

Document 195-E 
6 February 1984 
Original : English 

COMMITTEE 5 

the Chairman of Committee 4 to the Chairman of Committee 5 

In addition to the request contained in Document 167, Committee 5 is asked 
to take appropriate actions on the following items : 

in section 3.2.4 (Document 181 refers) 

to determine a reference value [-Y%_7 for the overall broadcast reliability 
as a general criterion for planning purposes; 

to determine a specified percentile /-X 7 of test point within the required 
service area to be taken into account when considering broadcast 
reliabilities (both basic and averall) (see pages 19 and 20 of Document 181); 

in section 3.2.5.2 (Solar index values) 

to chose one of the options contained in sub-section 3.2.5.2.2 between 
square brackets (Document 177, page 2); 

in section 3.5.2 (Transmitter power ••• ) (Document 177, page 3) 

to decide whether power calculations are to be included in the planning 
method; __ and if yes 

to determine a reference value L-X%_7 of basic circuit reliability for power 
calculation purposes; 

in section 3.9.2 (Progressive introduction of SSB transmissions) 
(Document 154(Rev.l), page 3) 

agree to ~emoving the square brackets around the paragraphs 3.9.2.l.e, 
3.9.2.2.c and 3.9.2.3; and 

to determine the duration of the transition period mentioned in 
paragraph 3.9.2.3. 

.. .. 
K. BJORNSJO 

Chairman of the Conference 
J. RUTKOWSKI 

Chairman of Committee 4 

For reasons of economy. thts document is printed in a limtted nwmber. PartiCipants are therefore kindly asked to bring their copies to the meeting 
s1nce no ~d1ttonal c:QJ>tes can be made ava1lable. 



INTERNATIONAL TELECOMMUNICATION UNION 

WARC fOR Hf BROADCASTING 

FIRST SESSION, GENEVA, JANUARY /FEBRUARY 1984 

SUMMARY RECORD 

OF THE 

FIFTH MEETING OF COMMITTEE 5 

(PLANNING) 

Document 196-E 
8 February 1984 
Original : French/English 

COMMITTEE 5 

Saturday, 4 February 1984, at 1405 hrs 

Chairman Mr. IRFANULLAH (Islamic Republic of Pakistan) 

Subjects discussed : Document 

1. 

2. 

J. 

Approval of the summary record of the fourth meeting 
of Committee 5 

Proposal replacing HOL/25/1 

Reports of Working Group 5A 

177 

176 

161, 169 

4. Organization of work 

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting 
since no additional copies can be made available. 
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l. · Approval of the summary record of the fourth meeting of Committee 5 
(Document 117) 

The summa~ record was approved. 

2. Proposal replacing HOL/25/1 (Document 176) 

2.1 In view of the importance of the resolution in Document 176 and the little 
time remaining before the end of the Conference, the delegates of Portugal, Bolivia, 
Turkey, Norway, the Federal Republic of Germany, Uruguay, Japan, ~' France, Belgium, 
Austria, Argentina, Italy, Venezuela and Mexico urged that the document be adopted at 
the present meeting and transmitted to the Plena~ Meeting. 

2.2 Also supporting the resolution, the delegate of Canada said that his country 
had submitted a similar draft (CAN/4/22) based on a resolution adopted by CITEL 
(Region 2), and the delegate of Israel said that his Administration was one of the major 
victims of interference. 

2.3 The delegate of Botswana raised the question of deliberate interference with 
which everyone was familiar. In his view, the problem required the earliest possible 
solution. 

2.4 The delegate of Algeria, supported by the delegates of Saudi Arabia, Tunisia, 
Libya, Qatar, the United Arab Emirates, Iraq and Mauritania, said that he would prefer 
the document to be made generally acceptable by first transmitting it for improvement 
to the Working Group in charge of intersessional work, whose terms of reference covered 
the question. 

2.5 At the request of the delegate of the Federal Republic of Germany, the 
following new preambular paragraph a) was inserted in the draft Resolution : 

"Article 4 (No. 19) of the International Telecommunication Convention on the 
purposes of the Union." 

The other preambular paragraphs were renumbered accordingly. 

2.6 The delegate of Algeria finally concurred with the opinion expressed by most 
speakers. While he had no substantive objections, he proposed several amendments which 
were not opposed by the delegate ·of the Netherlands who sponsored the resolution. 

The draft resolution in Document 176 was approved subject to the amendments 
indicated (see Resolution COM5/l- Annex 3 to Document 182). 

2.7 The delegates of Poland and Syria expressed reservations which were noted. 

3. Reports of Working Group 5A (Documents 161 and 169) 

3.1 The Chairman of Working Group 5A said that his Group had met several times 
since the last meeting of Committee 5 and had studied inter alia the introduction of 
SSB (Document 161). He favoilred the co-existence of DSB and SSB in the same bands, 
without any bands being reserved exclusively for SSB. The delegations of Venezuela and 
Brazil had reserved the right to revert to these issues in Committee 5. 
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Replying to the Chairman of the Conference, who asked whether Working 
Group 5A had taken into account the outcome of the work of Committee 4 concerning the 
introduction of SSB, particularly compatibility criteria, he said that Working Group 5A 
had arrive~ independently at comparable solutions. 

3.2 The Chairman of Committee 4 said that his Committee had established 
compatibility criteria for the introduction of SSB, indicating that they could be 
improved. A final decision on the duration of the transition period should be taken 
by Committee 5 having regard to the useful life of receivers, which had been estimated 
at ten years although industry would doubtless need time to adapt to SSB. 

3.3 The delegate of the Federal Republic of Germany asked where Document 161 
was to be inserted in the report and pointed out that some sentences seemed to duplicate 
other parts of the report. 

3.4 The delegate of Paraguay queried the meaning of the word "planned" in the 
second line of paragraph 1. He understood that it referred to DSB transmissions at 
present in use. 

3.5 The Chairman of the IFRB suggested that the word "planned" and its equivalents 
in the other two working languages should be deleted. 

3.6 The delegate of India, supported by the delegate of Syria, objected on the 
ground tha.t SSB emissions had to be authorized in the plan for DSB emissions. 

3.7 At the suggestion of the Chairman, the delegate of Paraguay accepted the 
text of paragraph 1 in Document 161. 

3.8 The delegate of the Netherlands, supported by the delegate of Paraguay, 
proposed the addition of the following words at the end of paragraph 1.1 : "after 
which no transmitter incapable of SSB transmission must be installed". 

3.9 The delegate of the Islamic Republic of Iran wondered whether such an 
amendment was necessary since it seemed premature to fix the date on which the 
transition period should end. 

3.10 The delegate of Switzerland recalled that his delegation had expressed 
reserva~ions concerning paragraphs 1.1 and 1.2 in Working Group 5A. 

3.11 The delegate of Brazil, supported by the delegates of Venezuela, Paraguay, 
Mexico, Argentina and Colombia, proposed the addition of the words "and the duration 
of that period" at the end of paragraph 1.1. Transmitter and receiver manufacturers 
would need precise dates whereas paragraph 1.2 merely stated : "The duration ofthe 
transition period may be fixed at 20 years". 

3.12 The Chairman of Working Group 5A said that he could support the Brazilian 
proposal. He wished to stress, however, that paragraphs 1.1 and 1.2 were not in any 
way contradictory. 

3.13 The delegate of Yugoslavia said that his delegation was satisfied with the 
text of Document 161 in its present form. 
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3.14 The delegate of Kenya was of the view that the starting date for the 
transition period should be set by the second session of the Conference. 

3.15 The delegate of the Netherlands said he supported the idea behind the 
Brazilian proposal, which could easily be combined with his own suggestion. 

3.16 The delegate of Morocco said that paragraphs 1.1 and 1.2 might give rise to 
different interpretations. His delegation felt that in order to overcome that 
potential difficulty the transition period should be clearly defined, possibly in a 
footnote. 

3.17 The delegate of Italy agreed that it would be difficult for people who had 
not participated in the Conference to understand the exact nature of the transition 
period. Any definition given here, however, must be in accordance with the provisions 
approved in Committee 4. Hence the simplest solution would be for the footnote 
suggested by the delegate of Morocco to take the form of a cross-reference to section 
3.9.1.8 of pink Document 157. 

3.18 The delegate of Morocco said that his delegation would be fully satisfied 
with that solution. 

3.19 After further discussion, the Chairman proposed that the meeting adopt the 
amendment put forward by Brazil, which had received wide support, along with the 
proposed footnote to read "See section 3.9.1.8 of Document 157". No objections 
were raised. 

Document 161 was thus approved, as amended. 

3.20 The Chairman of Working Group 5A introduced Document 169 relating to planning 
principles and on administrations' proposals. The document reflected the problems 
still outstanding after long discussions in Working Group 5A. Not all principles 
had as yet been approved and the proposed method was still incomplete. In particular, 
the flow chart at the end of the document was still in square brackets, and the · 
delegations of the Byelorussian SSR, Brazil, Bulgaria, Colombia, the German 
Democratic Republic, Poland, Czechoslovakia, the Ukrainian SSR and the USSR had 
reserved their position on section 4.2.2 relating to the definition of a broadcasting 
requirement. 

Section 4.1 : Planning principles 

3.21 The delegate of the Islamic Republic of Iran said that the square brackets 
around the words "required service area" in section 4.1.2.6 could be deleted, tha't 
term having now been defined. With regard to section 4.1.2.7, it must be clearly 
understood that there were other principles still pending to be-inserted: at' a later' 
stage. 

Section 4.2 : Planning method 

3.22 The delegate of Finland said that the planning method was incomplete. It 
was unclear how it would work, and there were still certain technical difficulties to 
be solved. His delegation was thus not prepared to approve the parts of'the method' 
set out in section 4.2 until the whole method had been defined. 
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3.23 The delegate of Qatar proposed that in section 4.2.3.3 the word 11model 11 shoUld 
be changed to "prediction method", the words "sun spot number 11 should be.inserted 
before "season and different hours", the words "/-optimum working frequency 7" should 
be replaced by "/-basic MUF 7", and the square brackets around "basic circuit 
reliability" shoUld be.dE?leted. 

3.24 The delegate of Finland supported the use of the words "prediction method"· 
instead of "model", but was. not quite sure that he could support the proposed amendment 
to "optimum working frequency" and "basic circuit reliability". It was no"t clear how 
those could be circulated in cases where the required service area contained more 
than one CIRAF-zone. 

3.25 The Chairman of the IFRB pointed out that in paragraph 3.2.1 (Document 137) 
reference was made to the field strength prediction method. So far as the remainder 
of the delegate of Qatar 1s amendment was concerned, he had not yet had time to study 
in detail the Committee 4 document. He was, however, satisfied with section 4.2.3.3 
which was a general formulation and referred to paragraph 3.2, which gave all the 
details. Paragraph 3.2.1.4 (Document 154(Rev.l)) dealt with optimum frequency band 
selection and how it should be calculated. 

It was agreed that the word "model" in section 4.2.3.3 should be changed to 
"prediction method 11 • 

3.26 The delegate of Canada said that the words "basic circuit reliability" in 
the first line of the third sub-paragraph of 4.2.3.3 should be in square brackets, as 
they were in the remainder of that section. He enquired whether it was now possible 
to select an appropriate term such as "basic circuit reliability" or "basic 
broadcasting reliability" and remove the square brackets. 

The Chairman of the IFRB having explained that the correct term was "basic 
circuit reliability", the delegate of Canada said he was satisfied by the explanation 
although in some cases a broadcasting requirement might involve more than one circuit. 

3.27 At the proposal of the delegate of Italy, it was agreed that paragraph 4) in 
section 4.2.3.4.2 should become a separate paragraph. 

3.28 ___ _!!! ___ ~~~-_§.__ ql!._~~~~on by _ _!,e:~. delegate of the Islamic Republic of Iran, 
the Chairman of Working Group 5A said that the mos~_appropr~ate place for the insertion 
of the paragraph would be_at th~ end of section 4.2.3.4.2. 

3.29 The delegate of Brazil said that in the light of what had been approyed in 
sections 4.2.3.1, 4.2.3.3 and 4.2.3.4.3, his delegation withdrew its earlier 
reservations with regard to section 4.2.2. 

3.30 The delegate of Colombia said that his delegation also withdrew its 
reservatio.n with regard to section 4.2.2 since administrations would be allowed to 
supplement the basic characteristics of their requirements with other optional 
characteristics. 

3.31 The delegate of the United Kingdom, speaking as Vice-Chairman of the 
Editorial Committee, indicated that that Committee might find it necessary to make some 
very minor drafting changes so as to give proper expression to the decisions just 
taken regarding Document 169. 
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On that understanding, Document 169 was approved, as amended. 

Organization of work 

4.1 The delegate of Yugoslavia, supported by the delegates of the Islamic 
Republic of Iran, China, India and Brazil, stressing the crucial importance for the 
success of the Conference of the work on planning methods which had been allocated to 
ad hoc Group 5A-2 and deploring the slow progress made so far, proposed that the 
remai~der of ad hoc Group 5A-2's work should be .dealt with in Working Group 5A, where 
more delegations would have an opportunity to participate in the discussion. 

4.2 The delegate of the USSR, supported by the delegate of the United States, 
suggested that ad hoc Group 5A-2 be allowed to hold a final meeting as already scheduled 
for the following morning. 

4.3 The Chairman of the Conference said that the Steering Committee had already 
decided that the last meeting of Working Group 5A should be held on the morning of 
Monday, 6 February, so it seemed appropriate that the last meeting of ad hoc Group 5A-2 
should take place on Sunday morning. The Steering Committee would consider the 
situation further at its meeting on the evening of Monday, 6 February. 

The meeting rose at 1735 hours. 

The Secretary The Chairman : 

J. DA SILVA Mr. IRFANULLAH 
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COMMENTS OF THE IFRB IN RELATION TO DOCUMENT DT/47 

In relation to the proportionally reduced protection which is contained in 
the first principle of Document DT/47, the Board understands the process of calculating 
the protection to be afforded as follows 

1. The reference field strength 

Eref = Emn + 3 dB 

is used only for the purposes of calculating the required power. 

2. The Basic Circuit Reliability is to·be calculated at any test point within 
the required service area where the wanted field strength is equal to or greater than 
Emin (BCR > 0.5). Test points where Emin is not reached for 50% of the time are - ---------
disregarded. 

3. ~r in any frequency band the Basic Circuit Reliability is less than 0.5 at 
all the test points of the required service area, the Conference may decide exceptionally 
to afford a proportionally· r-educed protection. 

3.1 In this situation, the Board requests the Conference to 

clearly identify those cases to which this exception applies; 

indicate the rules to be applied to such cases. 

3.2 For the above situations the Board proposes that the overall broadcast 
reliability shall be calculated at all test points where the median wanted field 
strength is 

E ~ Emin - ;-z 7 dB. 
- - -

In such cases the "required protection ratio" used in the calculations of the overall 
broadcast reliability (step (9) of Table 4/3.2.4.2 and Figure 4/3.2.4.2 of 
section 3.2.4.2.2 in the calculation of .o.C.R.) shall be reduced by £-z_7* dB. 

*) Note - The Board is of the opinion that ;-z 7 should be decided by this session on 
a definitive or provisional basis in order to assess the impact of this principle 
on planning. It is to be brought to mind that if ;-z 7 is large and if the 
application of this exception is not limited to few cases it will be impossible to 
produce a plan. 
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COMMENTS OF THE IFRB IN RELATION TO DOCUMENT DT/47 

In relation to the proportionally reduced protection which is contained in 
the first principle of Document DT/47, the Board understands the process of calculating 
the protection to be afforded as follows 

l) The reference field strength 

Eref = ~in + 3 dB 

is used only for the purposes of calculating the required power. 

2) The Basic Circuit Reliability is to be calculated at any test point within 
the required service area where the wanted field strength is equal to or greater than 
Emin· Test points where Eruin is not reached are disregarded. 

3) Should the Conference decide to exceptionally afford protection in cases 
where Emin is not reached the Board would request the Conference to : 

clearly identify those cases to which this exception applies; 

indicate the rules to be applied to such cases. 

4) If the Conference adopts these views, a possible text for this principle is 
as follows : 

"The overall broadcast reliability shall be calculated on the basis of those 
test points within the required service area where the field strength is equal to or 
greater than Emin· However in the cases noted below, the above reliability shall be 
calculated at all test points where the field strength is : 

E ~ Emin- (_-x_7 dB." 

The cases to which this principle applies are 

(To be developed.)·· 

Note - The Board is of the opinion that X should be decided by this session on a 
definitive or provisional basis in order to asses the impact of this principle on 
planning. It is to be brought tQ mind that if X is large and if the application of this 
exception is not limited to few cases it will be impossible to produce a plan. 
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RESOLUTION COM5/l 

Relating to the Avoidance. of Harmful Interference with a 
View to Improving the Use of ·the HF Bands Allo~c~i"ted· to 

· · the Broad·ca:sting SerVice 

The World Administrative Radio Conference for the Plannitig .. of the.;HF .. BB.nds Allocated 
to the Broadcasting Service (First Session, Geneva, 1984), 

considering 

a) Article 4 (No, 19) of the International Telecommunication.Convention 
concerning the purposes of the Union; 

b) Article 10 (Nos. 79 and 80) of the International Telecommunication 
Convention concerning the duties of the IFRB 

c) Article 35 (No. 158) of the International Telecommunication Convention 
concerning the avoidance of harmfUl interference; 

d) Article 54 (No. 209) of the International Telecommtinication Convention 
concerning the instructions which may be given to the IFRB by a world administrative 
radio conference; 

e) 
system; 

f) 

Article 20 of the Radio Regulations concerning the international monitoring 

Article 18 (No. 1798) of the Radio Regulations concerning measures against 
interference; 

g) Article 22 of the Radio Regulations concerning the procedure in cases of 
harmful interference; 

a) that harmful interference has a negative impact on the use of the frequency 
spectrum in general and on the use of frequency channels available for high frequency 
broadcasting in particular; 

b) that broadcasting on channels adjacent to those being affected directly may 
also be subject to interference; 

c) that a considerable number of high. frequency broadcasting channels in 
various parts of the world are rendered useless by harmful interference; 
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recognizing 

a) that it is -desirable for more detailed information on the extent and impact 
of harmful interference to be available before the second session of the Conference; 

b) that an increase in the number of stations participating in the international 
monitoring system and a more effective use of the information obtained from such 
stations would be of considerable ass-istance; 

urges administrations 

to avoid harmful interference; 

instructs the IFRB 

in accordance with the Radio Regulations, 

1. to organize monitoring programmes in the bands allocated to the high 
frequency broadcasting service with a view to identifying stations causing harmful 
interference; 

2. to seek, as appropriate, the cooperation of administrations in identifying 
the sources of emissions which cause harmful interference and to provide this. 
information to administrations; 

3·. to inform the second session of the Conference of the results of the 
activities referred to in 1 and 2 above; 

invites administrations 

1. to take part in monitoring programmes set up by the IFRB in accordance with 
the provisions of this Resolution; 

2. to apply the provisions of Article 22 of the Radio Regulations. 
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4.2.1 

Planning method 

Overview of. planning method 

Corr.l to 
- B.7/3-

After considering the various proposals to the Conference, the first session 
decided to establish the planning method which is described in Figure ;- 7. The detailed 
description of each step of the planning process is contained in section-4.2.3. The 
procedures associated with this method will be developed at the second session on the 
h~sis of proposals submitted by administrations. 

4.2.2 Definition of a broadcasting requirement 

A requirement indicated by an administration to provide a broadcasting service 
at specified periods of time to a specified reception area from a particular 
transmitting station. 

4.2.3 Description of the individual steps of the processing system 

4.2.3.1 Step 1 - Requirements file 

a) The requirements file will be created on the basis of data relating to 
operational and projected broadcasting requirements and the associated facilities sub
mitted by administrations over a period of three years.* 

This file will be updated in accordance with the procedures to be developed 
at the second session (see 4.1.2.4). 

b) This file shall contain : 

Basic characteristics 

1) name of the transmitting station 

2) geographical coordinates of the transmitting station 

3) symbol of the country or_~~og:aphical area in which the tran~mitting station 
is iocated 

4) required service area 

5) hours of operation (UTC) 

6) range of antenna characteristics 

7) transmitter power (dEW) 

8) class of emission 

* The second session could change this period, if necessary. 
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Cp~:,ional supplementary characteristics 

1 \ ... , 
2) 

preferred frequency (in kHz) 

preferred frequency band (in MHz) 

3) . equipment limitations 

4) ranges of power capabilities 

5) possible use of synchronized transmitters 
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L CHAPTER 3 - Technical criteria_/ 

Progressive introduction of SSB (Planning aspects) 

3.9.3.1 The eventual changeover to SSB will make for efficient utilization of the 
spectrum. SSB transmissions which administrations may wish to make may, however, be 
permitted in lieu of planned DSB transmissions, provided that the level of interference 
caused to DSB transmissions appearing in the Plan is not increased. 

Since the criteria of compatibility between DSB and SSB are not yet 
completely known* and in view of the economic implications, this session is of the 
opinion that : 

3.9.3.1.1 The second session of the Conference should fix the date of the beginning of 
the transition period as well as the duration of this period.** 

3.9.3.1.2 ·The duration of the transition period may be fixed at 20 years (and 
consideration will have to be given to the timely availability of the receivers 
required). 

The date of the cessation of flSB emissions will therefore be known once the 
second session has fixed the date referred to in 3.9.3.1.1 above. 

3.9.3.2 SSB should be introduced in the same bands as are used for DSB. It has also 
been recognized that no channels·should be reserved exclusively for SSB. 

* L-See 3.9.2.4._/ 

** L-See 3.9.2._/ 
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CHAPTER 4 

PLANNING PRINCIPLES AND METHOD 

Having considered the proposals of administrations on planning principles 
and method, the first session of the Conference concluded that the planning of the 
high frequency broadcasting service shall be based on four seasonal plans to be 
p~epared annuallY or semi-annually using broadcasting requirements submitted 
L periodically_/ by the administrations. The seasonal plans shall be prepared on the 
basis of the following principles and planning method. 

4.1 Planning principles 

4.1.1 In accordance with the International Telecommunication ·convention and with 
the Radio Regulations annexed thereto, the planning of the high frequency bands 
allocated to the broadcasting -se-rvice shall be based on the principle of equal rights 
of all countries, large or small, to equitable access to these bands and to utilize 
them in accordance with the decisions taken by this Conference. In planning, an 
attempt shall also be made to achieve an efficient utilization of these frequency 
bands, account being taken of the technical and economical constraints that may exist 
in certain cases. 

4.1.2 On the basis of the foregoing, the following planning principles shall be 
applied. 

4.1.2.1 All the broadcasting requirements, current or future, formulated by the 
administrations, shall be taken into account and be treated on an_equita£le basis, so 
as to guarantee the equality of rights referred to in paragraph L 4.1.1_/ above and to 
enable each admin~stration to provide a satisfactory service. 

4.1.2.2 All the broadcasting requirements, national and international, shall be 
treated on an equal basis, with due consideration of the differences between these two 
kinds of broadcasting·requirements. 

4.1.2.3 In the planning procedure, an attempt shall be made to ensure, as far as 
practicable, the continuity of the utilization of a frequency or of a frequency band. 
However, such continuity should not prevent equal and technically optimum treatment of 
all broadcasting requirements. 

4.1.2.4 The periodical planning process shall be based solely on the broadcasting 
requirements to become operational during the planning period. It shall furthermore 
be flexible to take into account new broadcasting requirements and modifications to 
the existing broadcasting requirements, in accordance with the modification procedures 
to be adopted by the Conference. 

4~1.2.5 The planning procedure shall be based on DSB transmissions. SSB transmissions 
which administrations might wish to make may, however, be permitted in lieu of planned 
DSB transmissions, provided that the level of interference caused to DSB transmissions 
appearing in the Plan is--not increas-ed-: 
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4.1.2.6 For efficient spectrum utilization, whenever possible, only one frequency 
should be used to meet a given broadcasting requirement in a given required service 
area and in any case the number of frequencies used should be the minimum necessary 
to provide satisfactory reception. 

4.1.2.7 ·Further planning principles L-to be developed_/. 

4.2 Planning method 

4.2.1 Overview of planning method 

L-To be developed_/ 

4.2.2 Definition of a broadcasting requirement 

A requirement indicated by an administration to provide a broadcasting service 
at specified periods of time to a specified reception area from a particular 
transmitti~g station. 

4.2.3 Description of the individual steps of the processing system 

4.2.3.1 Step 1 - Requirements file 

a)L-To be developed_/ 

b) This file shall contain 

Basic characteristics 

1) name of the transmitting station 

2) geographical coordinates of the transmitting station 

3) symbol of the country or geographical area in which the tra~~i~~~~g station 
is located 

4) required service area 

5) hours of operation (UTC) 

6) range of antenna characteristics 

7) transmitter power (dEW) 

8) class of emission 

Optional supplementary characteristics 

1) preferred frequency (in kHz) 

2) preferred frequency band (in MHz) 

3) equipment limitations 

4) ranges of power capabilities 

5) possible use of synchronized transmitters 



BLUE PAGES

- B.7/4-

4.2.3.2 Step 2 - Broadcast requirements for the season under consideration 

The broadcasting requirements to be used for each season shall be those 
contained in the Requirements File which are to become operational during the season 
under consideration and which.are confirmed and, if necessary, ,modified £y the 
administration, in accordance with the procedure described in L 4.2.3.1_/. 

4.2.3.3 Step 3 - Propagation analysis and selection of the appropriate frequency band 

The propagation prediction method described in L-paragraph 3.2_/ will be 
used ~o calculate for each requi£ement, for_the season and for the different times, 
the L optimum working frequency_/ and the L basic circuit reliability_/. The 
appropriate frequency band(s) for each requirement at the different times will be 
selected on the basis of the results of the above calculations. 

However, if an administration has indicated equipment limitations, they are 
to be taken into account in the s-election of the appropriate frequency band. 

If, at any time, the required L-basic circuit reliability_/ cannot be 
achieved with a single frequency band, a second frequency band shall be selected as 
long as the administration has .!,ndi_gated its abilit~ to operate in two frequency bands 
simultaneously. (See Chapter L _/,section L _/.) 
4.2.3.4 Step 4 - Rules to be applied to broadcasting requirements in a given run 

4.2.3.4.1 Optimization 

The system must be optimized to ensure the maximum possible utilization of 
all available channels. 

4.2.3.4.2 Preferred frequency 

In accordance with the planning principles and without imposing constraints 
on planning, the following provisions shall be applied in the seasonal plans : 

1) administrations may indicate the preferred frequency; 

2) during the planning process, attempts shall be made to include the 
preferred frequency in the plan; 

3) if this is impossible, attempts shall be made to select a frequency which 
is as close as possible to the preferred frequency in the same band. 

Otherwise the automated system shall be used to select the appropriate 
frequencies in such a way as to accommodate the maximum number of requirements, taking 
into account the constraints imposed by the technical characteristics of the equipment. 
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4.2.3.4.3 Equipment constraint 

The system shall take into account the technical constraints imposed by the 
equipment, namely : 

4.2.3.4.3.1 Frequency 

a) When an administration indicates that its facilities can operate only on a 
limited number of fixed specified frequencies, the process in steps 5, 6 
and 7 shall be applied to one of these frequencies; should the final step 
result in an incompatibility, the adjustment process (step 10) shall try 
another of these frequencies. The plan shall contain that frequency among 
this limited number of frequencies which has the least degree of 
incompatibility. 

b) If two such broadcasting requirements indicate the same frequency which, 
after analysis, results in an incompatibility, the case is referred to the 
administration(s) concerned. 

4.2.3.4.3.2 Frequency band 

a) When an administration indicates that its facilities can operate only in a 
given frequency band, only frequencies from that band shall be included in 
the plan. 

b) When an administration indicates a preferred frequency band, the system shall 
attempt to select a frequency from this band. If this is impossible, 
frequencies from the nearest band shall be tried. Otherwise the system will 
select frequencies from the appropriate band, ta~ing_into account the 
equipment constraints referred to in paragraph L _/. 

a) When an administration indicates only a single power value due to equipment 
constraints, it shall be used in the planning process. 

b) When an administration indicates several possibl~ power values, the _ 
appropriate value shall be used to achieve the L basic circuit reliability_/. 

4.2.3.4.3.4 Antenna 

When an administration indicates that its antenna can operate only in a given 
frequency band, only frequencies from that band shall be included in the plan. 

4.2.3.4.4 Limitation of frequency change 

For the time block indicated for each broadcasting requirement, frequency 
changes should be essentially limited to those due to propagation factors. Frequency 
changes due to incompatibilities may also be permitted. In these cases, the number of 
frequency changes during any contiguous periods of operation shall be limited to the 
minimum necessary. 



BLUE PAGES

- B.7/6 -

4.2.3.4.5 /-Rules to be applied to congested areas 7 

i-To be developed._7 

4.2.3.5 Step 5 - Selection of technical characteristics 

The system shall be designed in such a way that, in cases where 
administrations communicate the power and characteristics which may vary in given 
ranges, the values to be used for these characteristics may be selected within the 
indicated ranges. 

4.2.3.6 Step 6 - Compatibility analysis and frequency selection 

i-To be developed._7 

4.2.3.7 Step 7 - Reliability analysis 

The method described in section ;- 7 shall be used to calculate the 
L-overall broadcast reliability_7· - -

4.2.3.8 Step 8 - Criteria and requirements met 

The broadcasting requirements for the season under consideration will be 
analyzed to ascertain whether they have been met in conformity with the agreed 
criteria contained in section;- 7. 

Step 9 - Seasonal plan 

The timing of ~ublication and the means of securing administrations' comments 
on seasonal.plans will be considered by the second session of the Conference. 
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ANNEX J 

'RESO~U1'ION. COM5(1 

Relating to the Avoidance of Harmful Interference with a 
View to Improving the Use of the HF Bands Allocated to 

the Broadcasting Service 

The World Administrative Radio Conference for the Planning of the HF Bands Allocated 
to the Broadcasting Service (First Session, Geneva, 1984), 

considering 

a) Article 4 (No, 19) of the International Telecommunication~Convention 
concerning the purposes of the Union; 

b) Article 10 (Nos. 79 and 80) of the International Telecommunication 
Convention concerning the duties of the IFRB 

c) Article 35 (No. 158) of the International Telecommunication Convention 
concerning the avoidance of harmful interference; 

d) Article 54 (No. 209) of the International Telecommunication Convention 
concerning the instructions which may be given to the IFRB by a world administrative 
ratio conference; 

e) 
system; 

f) 

Article 20 of the Radio Regulations concernlng the international monitoring 

Article 18 (No. 1798) of the Radio Regulations concerning measures against 
interference; 

g) Article 22 of the Radio Regulations concerning the procedure in cases of 
harmful interference; 

not])ng 

a) that harmful interference has a negative impact on the use of the frequency 
spectrum in general and on the use of frequency channels available for high frequency 
broadcasting in particular; 

b) that broadcasting on channels adjacent to those being affected directly may 
also be subject to interference; 

c) that a considerable number of high frequency broadcasting channels in 
various parts of the world are rendered useless by harmful interference; 
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recognizing 

a) that it is desirable for more detailed information on the extent and impact 
of harmful interference to be available before the second session of the Conference; 

b) that an increase in the number of stations participating in the internati0nal 
monitoring system and a more effective use of the information obtained from such 
stations would be of considerable assistance; 

urges administrations 

to avoid harmful interference; 

instructs the IFRB 

in accordance with the Radio Regulations, 

l. to organize monitoring programmes in the bands allocated to the high 
frequency broadcasting service with a view to identifying stations causing harmful 
interference; 

2. to seek, as appropriate, the cooperation of. administrations in identifying 
the sources of emissions which cause harmful interference and to give this info~mation 
to administrations; 

3. to inform the second session of the Conference of the results of the 
activities referred to in l and 2 above; 

invites administrations 

l. to take part in monitoring programmes set up by the IFRB in accordance with 
the provisions of this Resolution; 

2. to give special attention to the procedures in Article 22 of the Radio 
Regulations applicable in the event of harmful interference. 
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Federal Republic of Germany, Australia, Denmark, 
United States of America, Finland, Jamaica, Japan, Norway, 

Portugal and United Kingdom of Great Britain and 
Northern Ireland 

OBJECTIVE TESTING AND EVALUATION OF PLANNING METHODS 

The above-named administrations consider that it would be premature and 
unwise for this Conference to adopt, against the wishes of many administrations, a 
single planning method. The absence of any evidence of ·the practicality or success 
of a particular method establishes an urgent need for objective testing and evaluation 
of various methods. Based upon the results obtained, the next session of the 
Conference can then select and adopt the best planning method. Accordingly the 
above-named administrations submit the proposal at Annex and urge its adoption by 
the Conference. 
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STEPS IN THE DEVELOPMENT OF RULES 

FOR DEAL!NG WITH UNSATISFIED REQUIREHENTS 

1. It is highly probable that even with the improved frequency utilization 
that will resultfroma changeover from Article 17 to a centralized, automated system 
of frequency planning there will still be occasions when the broadcasting requirements 
of administrations will exceed the capacity of the HF broadcasting bands. Rules 
will be necessary to deal with this situation. 

2. Recognizing the difficulty of devising rules that would be acceptable to 
all administrations if they were at this stage to be ·regarded as definitive, or were 
to prejudge the success of an automated assignment system that has yet to be developed, 
or were to breach any point of principle that is important to administrations, an 
alternative approach is necessary. The alternative suggested for discussion is a set 
of "Provisional Rules" which could be tested and evaluated during the intersessional 
period by the IFRB and a Group ofExpertsfrom administrations. A report to the second 
session of the WARC would then help administrations to select and adopt the best set 
of rules that would serve all administrations equally. A set of "Provisional Rules" 
if adopted must be on the clear understanding that they do not limit administrations' 
freedom of action in preparing for or submitting proposals to the second session of 
the WARC. 

3. The Provisional Rules proposed are as follows : 

3.1 If the automated system cannot satisfy all requirements in a certain band, 
for a certain reception zone or part of a zone, in a specific period of time, even 
after all possibilities of adjustment within the automated system have been exhausted, 
the following methods shall be tested and evaluated : 

a) Plan to satisfy, with the overall broadcasting reliability adopted by the 
Conference, as many requirements as possible, divided among all the 
administrations involved, first on an equal basis and second on a proportional 
basis. Include the remaining requirements in a Plan with a lower degree 
of reliability that is as close as possible to the value adopted by the 
Conference but without adversely affecting those requirements previously 
satisfied. 

b) Plan to satisfy, with an overall broadcasting reliability of /-x 7 (a variable 
to be evaluated by the system) for as many requirements as possible, divided 
among all the administrations involved, first on an equal basis, and second 
on a proportional basis. Include the remaining requirements in a Plan with 
a lower degree of reliability as close to /-x 7 as possible without adversely 
affecting the requirements previously satisfied to the value of ~-x_7. 

c) Progressively reduce the overall broadcasting reliability adopted by the 
Conference to a level needed to accommodate all requirements in a Plan. In 
so doing, evaluate the impact of adjusting other variables, e.g. signal/ 
interference protection ratio, any flexibility inherent in the statement 
of administrations' requirements and the possibility of adjustments in terms 
of time blocks, frequency bands and other technical characteristics. 
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d) The impact of different frequency assignment strategies, e.g. segregating 
high power from low power and long distance from short distance requirements. 

e) Such other techniques as the IFRB and experts from administrations may 
consider potentially useful. 

3.2 The extent of testing any or all of these possibilities is a matter for 
technical judgement, however, in the conduct of the tests, the other texts adopted 
by the first session of the WARC shall be taken into account. 

3.3 An objective report on the results of these tests and evaluations shall 
be submitted to the second session of the WARC. 

3.4 Administrations should be invited to consider this report in preparing for 
the second session of the WARC. 
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