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COMMITTEE

NOTE FROM THE CHATRMAN OF COMMITTEE 4
TO THE CHATRMAN OF COMMITTEE 5

At the Lth Meeting of Committee L on Tuesday, 15 October 19Tk,
~ having considered Document No, 66, it was unanimously decided to request
Committee 5 to take into account this document. - o ’
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COMMITTEE 5

Norway and Yugoslavia

BASIS FOR PLANNING

To ascertain the principle that all countries should be given equal’
rights in the drawing-up of a frequency plan, the planning should be
established on the requirement of individual administrations based on their
needs and also established on the provision of equivalent LF/MF broadcastlng
service for all countrles.

Equivalent broadcasting service is achieved by providing the same
number of units of broadcastlng to each individual state'*).

.

One "unit of broadcasting" permits the provision of one programme
to the whole of the population, or to each officially recognized language
group. This programme may be different in different parts of the state.

‘#) By "state" is meant : one of a number of politic units, each more or less
sovereign and independent (govermment, state's rights and administration
responsible for broadcasting), which together make up a federatior.
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COMMITTEE 5

Norwa,
A METHOD IN PLANNING

To ascertain the principle that all countries should be given equal
rights in the drawing-up of a frequency plan, the planning should be
established on the requirement of individual administrations based on their
needs and also established on the prov1s1on of equivalent LF/MF broadcasting
service for all countries.

Equivalent broadcasting service is achieved by prov1d1ng the same
number of units of broadcasting to each individual state *). '

One "unit of broadcasting" permits the provision of one programme
to 100% of the population, or each officially recognized language group. This
programme may be different in different parts of the state.

*) By "state" is meant : One of a number of politics, each more
or less sovereign and independent in regard to intermal affairs,
which together make up a supreme federal government.
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COMMITTEE 5

NOTE FROM THE CHAIRMAN OF COMMITTEE 4
TO THE CHATRMAN OF COMMITTEE 5

‘ At the 5th Meeting of Committee 4 on Thursday, 17 October 1974,
.- having considered Document No. 80, it was unanimously decided to -request
Committee 5 to take into account this document, -
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For information only

CHANGES TO CHANNEL FREQUENCIES
RESULTING FROM THE ADOPTION OF VARIOUS

CHANNELLING ARRANGEMENTS

Notes : 1. COP/AFR indicates the existing channelling provided in the
.Copenhagen Plan, 1948 and the African Plan, 1966.

2. 8 kHz, 9 kHz, 10 kHz indicate channelling arrangements based
~on a uniform channel spacing of 8, 9 or 10 kHz throughout the
MF band, each channel frequency belng an integral multiple of
the spacing.

1 T
.. Number of
Minimum freguency change necesgsary
(kHz) channels
Existing New unfilled
Plan Plan '
0 1 2 3 i
10 kHz | 8 kilz 27 - 54 - | 27 27
"9 KkHz 12 ok oL ok o - 12
COP/AFR 12 24 26 22 2L 13
COP/AFR | 8 xHz | 14 | 28 36 29 -1 1k
9 kHz 1 113 } 3 2 1 -1
10 kHz 12 2L 26 22 2k -13

J. RUTKOWSKT
Chairman of Committee L
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COMMITTEE 5

THIRD REPORT OF WORKING PARTY 5A TO
COMMITTEE 5

Introduction

Working Party BA held three meetings and examined Document Nos. 55
and 8% after those 1ndlcated in Document No, 84,

_ Tt submits to Committee 5 the following texts concerning the
paragraphs on "Planning of the band 525-1 605 kHz" and "Planning of the
band ' 150-285 kHz",

The Working Party could not reach unanimity on the last two
sentences of the second sub—paragraph of paragraph 9.3.1 - Planning criteria -
“of this document. These sentences were placed in square brackets and it was
left to Commlttee 5 to de01de whether to retain or delete them.

The U.S.S.R. takes the view that the third sub-paragraph of the
same paragraph 9.3.1 should be amended so as to leave the decision on the
planning criterion to be used to the Second Session of the Conference.

The Working Party, on the contrary, considered that both criteria could be
used and that each country should be free to choose either of them. in
planning its networks.

Referring to paragraph 9.3.2.2 — Sky-wave service ~ the Indian
_fdelegate considered that a nominal usable field strength of 65 dB was
suitable for rural areas in his country.

With regard to paragraph 9.4.2 — Nominal usable field strength in
the IF band = certain delegations considered that a value of the order of
73 dB would be approprlate in non—tropical rural areas,
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Planning of the band 525-1 605 kHz
9.5*1 Planning criteria

Some delegations favour the use of the sky-weve service for nights
time coverage, and, of these, some would, in addition, like to have a certain
number of channels reserved for this service in order that the sky-wave
fields might be suitably protected. Channels for sky-wave service should
preferably be located in the higher part of the band and the lower part of
the band should be used for ground-wave services. The lowest frequencies
are most suitable for the coverage of very large areas by ground-wave.

Other delegations held the view that the band should not be split
into sub-bands and felt that the whole band should be used both for the
ground-wave and sky-wave services. These delegations considered that this
gives the possibility of planning in an optimal manner to satisfy the needs
of the countries. [ Splitting would reduce the number of channels available
for ground-wave service. This would be particularly so in the are as where
LF is not used and the sky-wave service is generally unreliable. /

Both criteria for the planning of the MF band could be used by the
Second Session of the Conference and coordination of assignments to
countries using different criteria could take place at that time.

9.5.2 Nominal usable field strength
9.5.2.1 Sky-wave service

The sky-wave service is generally intended for rural areas
where the man-made noise is low. The nominal usable field
strength (En™m) for the service provided by the sky-wave shall be
Emin + 6 dB. This value of EnOm is considered adequate and takes
into account the fluctuation of the received signal.

9.5.2.2 Ground-wave service

During daytime, in general the service area will be limited
by natural noise. Accordingly, under these conditions, the Enojn
will be identical to the value given to Emin. However, in the
presence of interference due to ground™-wave of other transmitters
Enom shall be Emin + 3 dB. In the presence of severe man-made
noise the value of Enom could be higher.

At night, two conditions can exist :

The ground-wave service area is limited by the fading caused
by the sky-wave of the same transmitter. In this case, % Om at the
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beginning of the fading zone is a function of the transmitter
power, Such a situation is likely to occur only in the case
of very high power and very good ground conductivity.

Where the grbund~wave service area is not limited due to
onset of fading, Epop = Emin + X dB. For rural areas X = 11 dB
and for urban areas X = 17 dB.

9.4 Planning of the band 150-285 kHz

9.4,1 Planning criteria

LF waves should be used for the coverage, mainly by the ground-
wave, of extensive areas and, where they are used, their use should be
coordinated with that of the lower part of the MF band.

9.4.2 ' Nominal usable field strength

Assuming that the LF service is not affected by industrial noise
and taking account of the correction factor A3 for natural noise at
frequencies other than 1 MHz (Document No. 80), one gets :

E =E . +17dB
nom min R

C. TERZANI
Chairman

Note : The values of Eyip given in paragraphs 9.3 and 9.4 are those given
in Document No. 79 for 1 MHz.
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PLENARY MEETING

FIRST REPORT OF COMMITTEE 6
(SUBMISSION OF REQUIREMENTS )

Subjects treated

i) Form for the submission of a frequency assignment requirement

ii) Detailed instructions concerning the information to be entered
in the various boxes in the form for the submission of a
frequency assignment requirement

iii) Definitions of the gain of an antenna referred to a short

vertical antenna in a given direction.

1. Committee 6 unanimously adopted the form and texts on the
above subjects appearing in Annexes A, B and C attached hereto.

2. Committee 6 proposes that the form and the detailed instructions
contained in Annexes A and B to this document should be reproduced in a
sufficient number of copies, which should be sent to the Administrations
in Regions 1 and 3 so that they can notify the I.F.R.B. of their

frequency requirements.

M. HARBI .

Chairman )

s
Les

Annexes : 3
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ANNEX A Page

FORM FOR THE SUBMISSION OF A FREQUENCY ASSIGNMENT REQUIREMENT
(See detailed finstructions e Annex B)

Regional Administrative
Conference for LF/NF 1) Adninistration § Requireaent sheet No.

Broadcasting
(Geneva, 1975)

Transaitting station

4) Coordinates of antemna site
2) Name 3)  Country Longttuds Latitude

(degrees and minutes) (degrees and minutes)

1 N
O T I B I B R A || LI | Isi 1
5) Desired froquency (kHz) 6) Fraquency range desired for alternative frequencies (kMx)
- tof or t
‘ | L L1 1 4 [ i ] A R T i A O N

7)  Necessary bandwidth in kHz 8)  Carrfer power Pc (kW) 9)  Hours of operation '

I A3 o el ol

Required service area 12) Ground conductivity in
service arsa iS[m; |
10) Ground-wave a) Coordinates of the centre of | b) Radius in km
the area ”; ) 3 =
Ix 0 10 Ix ¥ 10
11) Sky-wave a) Coordinates of the centre of b) Radius in ka {
the area iy o4 5 -5
+ | I x 10 10 3 x 1 I

Antenna characteristics

Simple
vertical Antenna other than simple vertical antenna

antenna

13)  Height 15) Attach the radiation diagrams in the horizsntal and/or vertical plames,

(netres) a) azimuth of maximum b) angular width of the ¢) gain (in dB)
) \ 16) Horizontal plane radiation (in degrees) main lobe {in degrees)
14) Gaia in d8 J 1 | I L
| | | | |

a) angle of elevatien of
naxiewn radiation (15 b) angular width of the ¢) gain (in dB)

degress) vhers others | 2In Tobe (in degrees)
17) Vertical plane |  4tham zers .

18) For ststions at less than 100 ka from sea, attach a map showing the antenna site relative to the coastlire

19) Synchronized nstwork

f the station forms part of a synchronized network , list below other stations forming part of the metwork
(11 necessary, continue on the back) and for each such stafion complete a separate requirement sheet

Name of the station Requirement shaet No.

S ST VA U CUNY SN T SN S NN S P |
! ! [ | 1 | ! [ I 1 | N N

1 i 1 ' ! ! | LN N Y O N |

20. ¢ |f this requirement covers an assignment in use indicate the ¢ equency:eseceeesse kHz,



Document No. 106-E

Page 4

2.

ANNEX B

Detailed instructions concerh;gg the information to be

entered in the various boxes in the form for the

submission of a frequency assignment reguirement

Administration

Name of

transmitting
station :

Country

Name of the Administration submitting the requirement.

Indicate the name of the locality by which the station
is (or will be) known or in which it is (or will be)
located., Use the name as shown in the International
Frequency List where this exists. Limit the number of
letters and numerals to a total of 14.

Indicate the country in which the station is (or will
be) located, using the symbols appearing in Table 1 of
the Preface to the International Frequency List. (Seventh
Edition, together with the latest Recapitulative Supple-
ment).

Coordinates of the antenna

Frequency desired

Indicate the geographical eeordinates of the site of
the transmitter antenna (longitude and latitude, in
degrees and minutes).

Indicate the assigned frequency of the channel (see
No, 85 of the Radio Regulations) your Administration.
would prefer to use., For this purpose the centre
frequency of the channels adopted at the present
Session of the Conference shall be used. Where
this is not possible, state in the next box the
frequency rangc within which the most suitable
assigned frequency could be selected during planning.
If the requirement is for a low-power transmitter
channel, insert the symbol "CFP" in this box, in
place of the desired frequency.
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6. Freguency range desired

If a frequency has been indicated in the preceding
box, indicate here the frequency range(s) within
which an alternative frequency could be selected
during planning. ‘

Example : 680 - 740 kHz or 1200 - 1300 kHz

7. -Necessary bandwidth

Indicate the necessary bandwidth of the emission
as defined in No. 91 of the Radic Regulations.
The value of this bandwidth should be between

9 kHz (AF-bandwidth: 4.5 kHz) and 20 kHz
(AP-bandwidth: 10 kHz).

8. Carrier Power

Indicate the average power supplied to the antenna
transmission line by the transmitter during one
radio frequency cycle under conditions of no
modulation (see No. 97 of the Radio Regulations).
The last column in this box is for the decimal.

9. Hours of operation (GMT)

Indicate the daily hours of operation of the
transmitter (GMT'), to the nearest hour. The
first pair of figures should show the time the °
first emission of the day begins, and the second
the time the last emission ends.

Example 3 ]from 0;7]*50]2@31

10. and 11. Regquired service area

Indicate the radius of the proposed service area

" round the transmitter, in km, specifying whether the
area 1s served by ground-wave and/or sky wave.
In case where directional antenna is used, the
approximate co-ordinates of the centre of the
required service area and the radius, in km, of
the service range shall be indicated.
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12. Ground conductivity in the

required service area

Antenna characteristics

13. and 1k,

Give particulars, in the greatest possible detail,
of ground conductivity, preferably rounded off
to the nearest values for which the curves in
C.C.I.R. Recommendation 368-2 are plotted, namely :

3 -3 -}

2,1072, 3x1073, 1073, 3xlo_h, 10 ,

3x10

>

3x10 7, 1072 s/m

Put a cross in the appropriate box.

Simple vertical antenna (see pages 11 - 13 of this Annex).

Indicate the height of the antenna (in metres)
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its gain (dB), referred to a ‘short vertical antenna,
in a given direction.

The radiation may be expressed either in effective
monopole radiated power (e.m.r.p.) or in cymomotive
force (c.m.f.); to define the gain of an antenna
referred to a short vertical antenna in a given
direction one should adopt either of the two
definitions

The ratio between the cymomotive force of the
actual antenna in a given direction and the
cymomotive force in the horizontal plane of a
short vertical antenna without losses on a
perfectly conducting plane, the two antennas
being supplied with the same power.

The ratio of the power required at the input of a
short vertical antennas without losses situated on
perfectly conducting horizontal plane to produce the

reference effective monopole radiated power (e.m.r.p.)

of 1 kW (cymomotive force of 300V) in the
horizontal direction, to the power supplied to the
actual antenna to produce the same e.,m.r.p. (c.m.f.)
in the given direction, -

The ratio, expressed in dB, is the same for the two
definitions,

15. to 17. Antenna other than a simple vertical antenna

15.

16.

The form should be accompanied by radiation diagram(s)
of the antenna in the horizontal and vertical
plane(s).

Or, if this is impossible, indicate :
in the horizontal plane:

a) the azimuth of maximum radiation, in degrees,
(clockwise) from True North;

b) the total angle, in degrees, within which the
power radiated in any direction does not fall
more than 6 dB below the power radiated in the
direction of maximum radiation;

c) the gain of the antenna, (dB)(see item 14 above).



Annex B to Document No. 106-E

Page 8

17.

in the vertical plane:

a) the angle of elevation, in degrees, of maximum
radiation;

b) the total angle,in degrees,within which the
power radiated in any direction does not fall
more than 6 dB below the power radiated in the
direction of maximum radiation;

. c) the gain of the antenna (4B) (see item 14 above).

When the antenna diagram shows substantial
secondary lobes indicate on a separate sheet for
each lobe the azimuth and the angle of elevation
of the radiation in the direction of the lobe
axis and the gain, in dB, with respect to the
maximum radiation of a short vertical antenna
placed on a perfectly conducting plane earth.

18. In the case of stations at less than 100 km from the sea

Attach a map (on a scale of at least 1/1,000,000)
showing the site of the antenna in relation to the
coast if the latter is less than 100 km from the
antemma. The scale of the map and direction of
True North should be indicated on the map.

19. Synchronized network

20.

If the transmitter forms part, or is intended to

form part, of a synchronized network, indicate the
name and the corresponding requirement sheet number
of the other transmitters in the network. A separate
request form must be filled in for each of these -
stations.

If the requirement corresponds to a frequency assignment
already in service,that frequency should be indicated
irrespective of whether the Administration wishes to
retain the frequency or agrees to its transfer.

The Administration may supply such additional

information as it may consider useful on a separate sheet, in a simplified
form so that it can be processed bv electronic mesns,
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VERTICAL ANTENDNAE

The following description of radiation patterns of vertical antennae
is based on the C.C.I.R. publication entitled "Antenna Diagrams"

Figure No. 1 gives curves drawn so that the radius vector is proportional
to the field expected in a given direction in a vertical plane at 1 km dlstance
for 1 kW radiated power.

Figure No. 2 gives the maximum field expected in any direction along
the ground as a function of the length of the antenna, the total power radiated
belng kept constant.

f

The functions are independent of the azimuth, so the power contours
become horizontal, straight lines. The formulae used for calculating these
power distributions are given below. It is assumed that the antennae are on
perfectly conduting ground and that . one kilowatt is being radiated in each case.

1. U nzform current element (antenna length short compared with 2/4)

= 300 cos& in mV/m at gne kilometre distance where
elevatlon angle (latitude)

(Ed)m, = 300 mV/m VP (5= 10"on horizon)
©. (5=290" in zenith)

2. Quarter wave antenna

= 313 6 SPS_(?—%;EQ mV/m at one k:lometre distance

" (Ed)mes = 313.6 mV/m yR

3. .311 wave. antenna

cos (112 sin )+ 0. 3740

: mV/m at one kilo-
~cosf

E = 23421
metre distance

(Ed)max = 321.8 mY/m VP

4. Half wave antenna -
B = . 190,26 % (180(:0?2 9 i mV/m at one kilometre
lstance ’
(Ed),mx = 380.52 mV/m /P
5. .625 wave antenna
E — 261 % (225" sin 6) — co3 225" in mV/m at one kilo-

cos §
metre distance

(Ed)myx = 445 mV/m /P

Notes - 1. E in the above equations 1s the same in value as the cymomotive force
expressed in Volts in Figure 1.

2. d is the distance (taken as 1 km in the above equations)

3. P is the transmitter power in kW fed to the input of the antenna

' ignoring losses along the transmission line.



dB

cmt.

) L
—
- 20°
400 60°
wﬂ
45°
0+ 300 ———— 40°
300
-3 — —
200 =0.3n AN
~
= \\ Antenne verticale courte
Dy 3d8 X Short vertical antenna 20°
-6 1 - = Antena verhcol corta
)\ ontenne
N omenna
-IOJ- 100 e 2 antena
' A\
/ \ ~ 10°
N
10dB \
=’}2 \ \
=0.625 \ \ \
\ | REFERENCE
1 ) ! | 0 dB 1 0%c.m.
0 100 200 300 400 cmf.(v)
4réference fcm.
' -10dB -6 -3dB (0dB) +2dB
T T L T T ﬁ
01 05 1-0 p-a.rv.
F } ' " +— e.m.r.p. (k w)
p.G.r.v
Figure 1

0T 29ea

S/8/4-90T N Fusumodoq ne g oxeuuy




dB
relative
to 300 V

Annexe B au Document N° 106-F/E/S

Page 11

N

2//?\ 0.6

0.4

200

100

—~ 400
O — 300

+2

..3 -t

-6
=10 <+

Fig. 2



Document No. 106-E
Page 12

ANNEX C

Definitions

GAIN OF AN ANTENNA REFERRED TO A SHORT

VERTICAL ANTENNA IN A GIVEN DIRECTION

The radiation may be expressed either in effective monopole
radiated power (e.m.r.p.) or in cymomotive force (ec.m.f.); to define the
gain of an antenna referred to a short vertical antenna in a given
direction one should adopt either of the two definitions

The ratio between the cymomotive force of the actual antenna
in a given direction and the cymomotive force in the horizontal plane
of a short vertical antenna without losses on a perfectly conducting
plane, the two antennas being supplied with the same power.

The ratio of the power required at the input of a short
vertical antenna without losses situated on perfectly conducting
horizontal plane to produce the reference effective monopole radiated
power (e.m.r.p.) of 1 kW (cymomotive force (c.m.f.)of 300V in the
horizontal direction, to the power supplied to the actual antenna to
produce the same e.m.r.p. (c.m.f.) in the given direction.

The ratio, expressed in dB, is the same for the two definitions.
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NOTE FROM THE CHAIRMAN OF COMMITTEE 5
TO THE CHAIRMAN OF COMMITTEE 6

At the 4th Meeting of Committee 5 on Friday, 18 Gctcber 1574,
having considered Document No, 87, it was unanimously decided to reguest
Committee 6 to take into acceunt this document,
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PLENARY MEETING

B.h

3 " hth 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 No. . Title

c5 62(Rev.), 87, 91 Chap. 1 Definitions

Ch 66 hf3.3 Directional antennae

ch ' 79 Chap. 6 Minimum field -strength

ch 80 6.5 Frequency dependence of
"minimum field 'strength"

ch 66 7.1 Receiving antennae

cs | 62(Rev.) 9.5 Planning method

Ch 78 Appendix C Relative radio-frequency

protection ratio curves

ch 80 Appendix D Frequency dependence of
"minimum field strength'

ch 81 Resolution A Relating to bandwidth saving
' modulatlon systems

c5 62(Rev.) Recommendation AA Relating to the use of
synchronized networks

@

» ) Miss M. HUET
Chairman of the
Editorial Committee

Annexes : 16 pages
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" 'CHAPTER 1
DEFINITIONS

Audio-frequency signal-to—interference ratio

Ratio, expressed in dB, between the values of the voltage of
the wanted signal and the voltage of the interference, measured under
specified conditions, at the audio-frequency output of the receiver.

This ratio corresponds closely to the difference in volume
of sound (expressed in dB) between the wanted programme and the interference.

Audio-frequency protéction ratio

Agreed minimum value of the audio-frequency signal-to-interference
ratio considered necessary to achieve a subjectively defined reception
quality.

This ratio may have different values according to the type of
service desired.

Radio-frequency wanted-to—intérfering signal ratio

Ratio, expressed in dB, between the values of the radio-frequency
voltage of the wanted signal and the interfering signal, measured at the
input of the receiver under specified conditions.

For example, in the case of wanted and interfering transmissions
of the classical type (carrier with double sideband), the chosen values
will be the effective radio-frequency voltages that correspond to the
wanted and interfering carriers.

Radio-frequency protection ratio

Value of the radio-frequency wanted-to~interfering signal ratio
that enables, under specified conditions, the audio-frequency protection
ratio to be obtained at the output of a receiver.

These specified conditions include such diverse parameters as
spacing Af of the wanted and interfering carrier, emission characteristics
(type of modulation, modulation depth, etc.), receiver input and output
levels as well as the receiver characteristics (selectivity and
susceptibility to cross-modulation, etc.).



B. 4

B.4

B.4

B.4

B.4

B.4

B.4

B.4

B.4

B.4

BLUE PAGES

Document No. 108-E
Page 3

Nominal usable field strength (E )
nom

The minimun conventional value of the field strength necessary
to permit satisfactory reception, under specified conditions, in the
presence of natural noise, man-made noise and interference from other
transmitters. Where the wanted or unwanted signal is fluctuating, or
both are fluctuating, the percentage of the time during which the wvalue
of E is exceeded shall be specified. The value of the nominal
usab?gmfield~strength is taken as a reference for planning purposes.

Nominal service area (of a broadcasting transmitter)

The area within which the field strength of a transmitter is
equal to or greater than the nominal usable field strength.

Usable field strength (Eu)

The minimum value of the field strength necessary to permit
satisfactory reception, under specified conditions, in the presence of
natural noise, man-made noise and interference in a practical situation
(or in one resulting from a frequency plan). Where the wanted or
unwanted signal is fluctuating, or both are fluctuating, the percentage
of the time during which the value Eu is exceeded must be specified.

Service area (of a broadcasting transmitter)

The area in which the field strength of a transmitter is
equal to or greater than the usable field strength.

Synchronized network

A group of transmitters whose carrier frequencies are identical

or differ only slightly, usually by a fraction of a Hz, and which
broadcast the same programme.
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4.3.3 Directional antennae

Present knowledge shows that there are no particular technical
difficulties in constructing antennae with high back protection over a
wide range of angles in the horizontal and vertical planes.

Thus it has been possible to obtain with a three-mast antenna
a front-to-back ratio of over 25 dB over a conical sector, with a
horizontal axis, subtending an angle of 80° in the horizontal plane
and 40° in the vertical plane. For planning purposes, a value of
20 dB would appear to be reasonable for radiation in the horizontal
plane and 15 dB for radiation in the vertical plane, provided the
antenna is situated on level ground. Administrations could, however,
agree to other values of protection in special cases.

Present techniques also make it possible to obtain a
variety of radiation diagrams for use in certaln cases.

Antennae with low radiation at high elevation angles can
also be built, which, for a ground-wave service at night, enable the

area affected by fading to be further away from the transmitter.

Note : 1. Radiation in the horizontal plane concerns primarily the
ground wave.

2. Radiation in the vertical plane concerns the sky wave.
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CHAPTER 6

MINIMUM FIELD STRENGTH

In order to reduce the number of variables, it was decided
not to take account of man-made noise in evaluating the "minimum
field strength".l)

Relisble information on atmospheric noise available in C.C.I.R.
Report 322 and values resulting from experience and measurements ih the
countries concerned were used as a basis for establishing "minimum
field strength" values for the three zones A, B and C in Regions 1 and 3.

6.2.1 The dividing line between zones A and B begins at the point

of intersection of parallel 20 N with the western border of Region 1
(No. 126 of the Radio Regulations). Thence it follows the parallel

20°N up to the point of intersection with meridian EOOE thence by
great circle arc to the intersection of meridian 44°R with the Equator,
thence it follows the Equator up to the intersection with merldlan 80° E;
thence by great circle arc to the point with coordinates 100 E 20 N
thence it follows the parallel 20 N up to the point of intersection with
the eastern border of Region-3 (No. 128 of the Radio Regulations).

6.2.2 The dividing line between zones B and C begins at the point of
intersection of parallel 6% with the western border of Region 1

(No. 126 of the Radio Regulations); thence it follows the parallel

6 S up to the point of intersection with merldlan 2OOE thence by
‘great circle arc to the point with coordinates 46°E, 26 S; thence by
great circle arc up to the point with coordinates BOOE 20° S3 thence

.1t follows the parallel 20 S up to the point of intersection with the

6.3
6.4

eastern border of Region 3 (No. 128 of the Radio Regulations).
The limits of the three zones are given in the map opposite.

The following "minimum field strength" values necessary to
overcome natural noise (at 1 MHz) have been adopted :

Zone A : 60 dB/luvm

Zone B : 70 dB/1luVm

Zone C : 63 dB/1luVm

1) The value of the "minimum field strength" corresponds to the minimum

usable field strength defined in C.C.I.R. Recommendation 449, except
that man-made noise has not been taken into account.
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6.5 Frequency dependence of "minimum field strength"

The correction value Aa to be added to the values of
"minimum field strength" to overcome natural noise for frequencies
other than 1 MHz may be derived from the curve in Appendix D.1)

1) The delegations of France and Sweden consider that this curve is

not valid for LF and that lower values of the "minimum field strength"
can be accepted.
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CHAPTER T .

RECEIVERS -

7.1 Receiving antennae

The Plan should be drawn up without taking into account the
directivity of receiving antennae.
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CHAPTER 9

PLANNING METHOD

9.5 Synchronized Network

For the purposes of planning and for determining the

probabilities of harmful interference, a network of synchronized
transmitters may generally be represented by an equivalent single
transmitter the characteristics of which are calculated according to the
method described belowl).

9.5.1

1)

Calculation of interference in the case of a synchronized
network

9.5.1.1 Interference caused by a synchronized network

In the simple but frequent case in which the transmitters
of the synchronized network use omnidirectional antennae and in
which the transmitters are sufficiently close together, the
interference can be calculated by replacing the transmitters by
an equivalent single transmitter. This transmitter will be
located at the "centre of gravity" of the network. This centre
is determined as that of various masses, the mass in this case
being the square of the c.m.f. of each of the transmitters (or
the e.m.r.p. of each transmitter). The radiation of this
equivalent transmitter will be the sum of the radiations of each
transmitter of the network (i.e. the sum of the squares of the
c.m.f.'s or the arithmetical sum of the e.m.r.p.'s).

If the transmitters of the network are equipped with
directional antennae, the same rules apply for the calculation
of the interference in a given direction (that of the
transmitter to be protected). In this case, the centre of
~gravity and the radiated power of the equivalent transmitter

will depend on the direction considered. The calculation of the
centre of gravity must be effected with the masses proportional
to the radiated power of the transmitters in the direction
considered. In the same way, the radiated power of the equivalent
single transmitter will be determined by adding up the radiated
powers of each transmitter in the direction considered.

More details can be found in C.C.I.R. Reports Nos, 459 and 616.
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Let D be the distance between any transmitter of the
network and any transmitter not belonging to the group and
suffering interference, and D' the distance of the centre of
gravity of the network from this transmitter. It is assumed
that the previous method is acceptable only if :

IA

ID - D'l 0.15D in the case of co-channel interference
ID - D'l < 0.25D in the case of adjacent channel
interference

If the conditions described above for the distances are not
fulfilled, the general method will be applied, which consists
of calculating the interference caused by each transmitter in
the synchronized network and adding up the squares of the
interference fields. This method is clearly valid in all cases,
and can be applied systematically if the validity of the
equivalent transmitter method is challenged.

The radio-frequency protection ratio to be applied for
interference caused by a synchronized network suffered by the
service of any other transmitter is the same as for a single
transmitter.

9.5.1.2 Interference suffered by a transmission of a synchronized

network

The interference suffered by a transmission belonging to a
synchronized network may be due to :

- the other transmitters of the synchronized network (internal
interference);

- other transmitters (external interference).

In the case of external interference, the radio-frequency
protection ratio is considered to be the same as in the case of
~a single transmitter.

In the case of internal interference, the radio-frequency
protection ratio is regarded as a problem specific to each
country. However, in order to compare different frequency plans,
it is necessary to calculate the coverage of the transmitters
of a synchronized network. This coverage is determined in the
same way as in the general case, namely by calculating for each
transmitter the usable field strength by the formula :
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2

_ 2 . 2
E = \/Z (aeEbe) + I (aiEbi) + E 0

u

where Ebe and E are the external and internal

bi
interference fields,

a, and a, are the corresponding protection ratios, and

E is the minimum usable field strength‘LEée 6.;7.

This formula corresponds to that given in C.C.I.R.
Recommendation 499. In this calculation, the internal

protection ratio a; for planning purposes is taken as 8 dB.

Recommendation No. AA deals with the use of synchronized
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APPENDIX C

RELATIVE RADIO—FREQUENCY‘PROTECTION RATIO CURVES

(Based on C.C.I.R. Recommendation L4L9)

The relative values of the radio-frequency protection ratio,

expressed as a function of the carrier-frequency spacing, are given by
the curves of Fig. 1 :

unwanted

curve A, when a limited degree of modulation compression is
applied at the transmitter input, such as in good quality
transmissions, and when the bandwidth of the audio-frequency
modulating signal is of the order of 10 kHz;

curve B, when a high degree of modulation compression (at least
10 4B greater than in the preceding case) is applied by means
of an automatic device and when the bandwidth of the audio-
‘frequency modulating signal is of the order of 10 klz;

curve C, when a limited degrée of modulation compression (as in
the case of curve A) is applied and when the bandwidth of the
audio-frequency modulating signal is of the order of 4.5 kHz;

curve D, when a high degree of modulation compression (as in
the case of curve B) is applied by means of an automatic device
and when the bandwidth of the audio-frequency modulating signal
is of the order of 4.5 kHz.

The curves A, B, C and D are valid only when the wanted and
transmissions are compressed to the same extent.
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. RESOLUTION A

Relating to Bandwidth Saving Modulation Systems

The Regional Administrative LF/MF Broadcasting Conference,

Geneva, 19Th,

considering

a) the improved efficiency in the use of the frequency bands 5 (LF)
and 6 (MF) that might be achieved by the application of bandwidth saving
modulation systems;

b) the difficulties associated with transmitters and receivers
and with frequency planning if transition to bandwidth saving modulation
systems is contemplated;

reguests

1. the C.C.I.R. to expedite its studies of bandwidth saving
modulation methods with particular reference to the technical, operational
and economic aspects of single—sideband and independent sideband
modulation, taking into account the problems of compatibility with existing
receivers; '

resolves

to ask the next competent World Administrative Radlo Conference
to decide,in the light of the results of the C. C.I.R. studles, on the
feasibility of 1ntroduc1ng such techniques in the LF/MF broadcasting
service.
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RECOMMENDATION NO. AA

Relating to the Use of Synchronized Networks

The Regional LF and MF Broadcasting Conference,

considering

that synchronized networks present considerable advantages over
an equivalent single transmitter and therefore should be employed in much
larger numbers in any frequency assignment plan;

that a synchronized network covers a greater area than the
equivalent single transmitter; this increase, which depends on local
conditions and the constitution of the network, may be large;

that the population coverage is 1n most cases increased to an
even greater extent, since a synchronized network makes it possible to set
up transmitters providing a higher field strength in the most densely
populated areas; the population coverage may be more than doubled;

that subject to the rules given in Chapter 9, the interference
caused by a synchronized network to transmitters in the same channel or
adjacent channels is practically identical to that which would be caused
by the equivalent single transmission;

that in view of the present congestion of the LF and MF bands,
transmitter synchronization is one of the few ways of keeping most of
the transmitters in operation in a country and reducing the number of
channels required; this is a particularly important advantage;

that transmitters can be synchronized on any channel in the
LF or MF bands;

that the constitution of a synchronized network may take a wide
variety of forms, for example, a small number of high-power transmitters
or a large number of low-power transmitters, or a combination of both
types of transmitter;

that synchronization methods, which previously called for
complex equipment, monitoring centres and a large number of highly skilled
technicians, are nowadays simplified; indeed there is no problem at all
if atomic oscillators are used since these oscillators provide a more than
adequate frequency stability for many years without requiring any
maintenance or supervision; various countries are already using such
oscillators while others are planning to introduce them;
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that the only limitation of the synchronized network is the need
to broadcast the same programme at night. However, different programmes
may be broadcast during the day except where the transmitters are very
close together causing mutual ground-wave interference;

recommends

that in developing their broadcasting network in the LF and MF
bands administrations use synchronized networks to the maximum extent
possible.

Note : Additional technical information of synchronized networks will be
found in C.C.I.R. Reports Nos. 459 and 616, and in E.B.U.
Publication TECH 3210 "Synchronized groups of transmitters in MF
and LF broadcasting". '
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COMMITTEE L

Algeria - Burundi - Cameroon - Central African Republic — Chad -

Congo - Dahomey - Egypt - Ethiopia - Gabon - Ivory Coast - Jordan — Kenya -
Kuwait - Lebanon - Lesotho - Libya — Madagascar — Malawi — Mauritania -
Mauritius - Morocco - Nigeria - Saudi Arabia - Senegal — Syria -

Tanzania - Togo - Zaire - Zambia

DRAFT RESOLUTION .....

Channel spacing

The Regional Administrative LF/MF Broadcasting Conference,
Geneva, 197k,

noting

Resolution No. 4 of the African LF/MF Broadcasting Conference
(Geneva, 1966)

considering

~ that the use of a uniform channel spacing in Regions 1 and 3
will make it possible to use the frequency bands allocated for
broadcasting in a more rational way than a different spacing
according to the Region concerned;

Cai

- that the adoption of a uniform channel spacing would mean
changing the carrier frequencies of stations in Region 1
and Region 3,

resolves

1. that within the framework of a standard spacing of 9 kHz between
carrier frequencies (which must be whole multiples of that spac1ng)
planning should restrict to a minimum any changes in the carrier
frequencies of stations in Region 3;

2. - that the second session of the Regional Administrative
Broadcasting Conference shall adopt, for the frequency changes necessary
in Regions 1 and 3, a timetable which allows for the special circumstang
of developing countries.
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DRAFT RESOLUTION .....

Channel spacing

The Regional Administrative LF/MF Broadcasting Conference,
Geneva, 197k,

noting

: Resolution No. 4 of the African LF/MF Broadcasting Conference
(Geneva, 1966) -

considering

- that the use of a uniform channel spacing in Regions 1 and 3
will make it possible to use the frequency bands allocated for
broadcasting in a more rational way than a different spacing
according to the Region concerned;

- that the adoption of a uniform channel spacing would mean
changing the carrier frequencies of stations in Region 1
and Region 3,

resolves

1. that within the framework of a standard spacing of 9 kHz between
carrier frequencies (which must be whole multiples of that spacing),
planning should restrict to a minimum any changes in the carrier
frequencies of stations in Region 3;

2.  that the second session of the Regional Administrative
Broadcasting Conference shall adopt, for the frequency changes necessary
in Regions 1 and 3, a timetable which allows for the special circumstances
of developing countries.
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'COMMITTEE 4

Federal Republic of Germany, Austria, Belgium, Denmark, Spain,

Finland, France, Greece, Ireland, Italy, Malta, Monaco, Norway,

Netherlands, United Kingdom, Sweden, Switzerland, Turkey,

Vatican City State, Yugoslavia

CHANNEL SPACING

The above countries have demonstrated, as a result of studies
over a number of years, that a plan for the medium frequency band based
on 8 kHz channel spacing, with the band divided into three or four blocks
according to transmitter power and type of service, would lead to the
greatest flexibility and most efficient use of the frequency spectrum and
could provide an improvement of service in many parts of Regions 1 and 3,

It is however realised that a division of the band into three
or four blocks as suggested in Documents No, 6 (Federal Republic of Germany)
and 40 (E,B,U,), could involve in some cases large frequency changes and

"high cost for some stations, which might not be acceptable to the

Administrations concerned. On the other hand, a division of the band into

a larger number of smaller blocks as proposed in Document No, 25 (New Zealand)
would involve much smaller frequency changes and low costs for most stations,
Such an arrangement combined with 8 kHz channel spacing would provide

maximum flexibility for minimum change of frequency and would appear to

offer a possible alternative, -

A change from the present channelling plan in Region 1, which
embraces channels with 8, 9 and 10 kHz spacings, to one with a uniform
9 kHz spacing would reduce the number of chamnels available by one. It would
not bring any benefits to Region 1 unless it was accompanied by some division
of the band into blocks according to transmitter power and type of service,

In Document No, 67, certain countries have stated that there are
advantages for Region 3 in retaining a uniform channel spacing of 1C kHz,
However the adoption of this channel spacing in Region 1 would be unaccept-
able because it would lead to a substantial reduction of the number of
channels available and would greatly worsen the congestion in Europe and
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Africa; in Burope the congestion 1s caused by the great number of countries
of rather limited sigze with a high population density and variety of
languages.

If the countries of Region 3, in the interests of achieving
standardization throughout Regions 1 and 3, agreed to change from 10 kHz
channel spacing it would be advantageous for them to move to 8 kHz spacing,
rather than to 9 kHz spacing, because this would give a 25% increase in the
number of channels available and would provide room for expansion in the
developing countries whose needs are bound to increase in the coming years;
in addition, i1t would give the flexibility needed to minimize frequency
changes for existing transmitters in developing countries. Furthermore,
in a well engineered assignment plan, 8 kHz channels are capable of supporting
an audio-modulation bandwidth of 10 kHz, as explained in Document No, 48
(United Kingdom). In addition, the choice of 8 kHz for Region 3 would
provide a better compatibility with the channelling used in Region 2 than
would the choice of 9 kHz, because there are 27 coincident carrier
frequencies in the 8 and 10 kHz plans, as against 12 in the 9 and 10 kHz plans.

The 8, 9 and 10 kHz channel plans referred to above are as follows
8 kHz : 528, 536, 544 ,.... 1584, 1592, 1600
' (135 channels)

9 kHz : 531, 540, 549 ,.,.. 1584, 1593, 1602
(120 channels)

530, 540, 550 +.... 1580, 1590, 1600
(108 channels)

10 kHz

.o

Accordingly, and bearing in mind the best interests of the whole
of Regions 1 and 3, including the desirability of a common channelling plan
throughout, the countries above-named consider that the options available
may be placed in the following order of merit, the respective centre
frequencies being as indicated in paragraph 6 :

Tel An 8 kHz channelling plan coupled with division of the
band into three or four blocks according to transmitter
power and type of service;

7.2 An 8 kHz channelling plan coupled with division of the
band into a larger number of blocks according to
transmitter power;

Te3 An 8 kHz channelling plan without division of the
frequency band into blocks;
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A 9 kHz channzlling plan coupled with division of the
band into three or four blocks according to transmitter
power and type of service;

A 9 kHz channelling plan coupled with division of the
band into a larger number of blocks according to
transmitter power;

A 9 kHz channelling plan without division of the frequency
band into blocks; :

A 10 kHz channelling plan with or without division of
the band into blocks according to transmitter power,

The above-named countries would urge the adoption, by all the countries
of Regions 1 and 3, of one of the options 7.1, 7.2 or T.3.
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COMMITTEE 5

FOURTH REPORT OF WORKING GROUP 5A

TO COMMITTEE 5

Introduction

Working Group 5A held its 12th and last meeting on 19 October.

It discussed. the Annex to Document No. DT/34 and considered that
that annex:, on determination of the value of X to be added to the minimum
usable field strength to obtain the nominal usable field strength, although
useful, at the first meeting of the Conference, for clarifying the
calculations made and for giving examples of distances between transmitters
using the same channel and of ground wave service ranges corresponding -
to the nominal field strength values selected, was not necessary for the
Conference's report.

The Working Group considered Document No. 99, by which
Committee 4 transmitted to Committee 5 paragraphs L and 5 of
Document No. 78 on radio frequency protection ratios, and noted that
paragraph 5, the only one relevant to the Working Group, had already
been considered. After having discussed Document No. 101, by which
Committee 4 transmitted to Committee 5 Document No. 66 on directional
antennae, the Working Group expressed its agreement in regard to that
document and in particular in regard to paragraph 2. It was unable, for
~lack of time, to consider Document No. 102, presented by Norway; this
can be considered directly by Committee 5 itself. The Working Group was
unable to fix the values of the lowest and highest carrier frequencies
in the LF/MF bands, because when its last meeting was held, the channel
spacing had not yet been fixed by Committee 4.

The Working Group received the first report of Sub-Group SA-L
on planning methods, and made some recommendations to the Sub-Group on
the drafting of the report's paragraph on planning methods. The text of
that paragraph, which is given below, could not be considered in its
final form by the Working Group and is accordingly, with the Working
Group's consent, being presented to Committee 5 directly by Sub-Group SA-L.
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9.6 Planrning methods

The planning method must recognize the spirit of the planning
principles but this has to be tempered with the facts that :

a) the available spectrum is limited as well as the capital
and human resources;

b) the problem of providing a fair and rational allocation of
channels and adequate powers is particularly difficult in those
regions of the world where there is a large number of countries
or population groups in relatively close proximity.

A rational planning method is needed to maximize the number of
programmes and the quality of coverage that is given to the radio
broadcasting listener.

9.6.1 Basic considerations
When planning it 1s necessary to observe the following
principles

a) to use coincident carrier frequencies with uniform channel
spacing;

b)  to retain the existing broadcasting stations network to the
maximum extent possible, bearing in mind the commitments of
many countries,

c) to minimize changes in existing frequency assignments;

d) to endeavour to meet to the maximum extent possible the
requirements of all countries, for their broadcasting
services taking into account administrative subdivisions and
the number of national languages involved;

/&)  to take account of the concept of a unit of broadcasting
coverage;_/

) to take into account the different technical parameters
adopted by this session of the Conference for different
broadcasting areas;

g) to take account of the specific needs of certain countries

in view of insufficient availability of alternative
broadcasting means in other frequency bands (for example
VHF-FM). Noting that the LF/MF bands are particularly
suitable for the economic exploitation for mass communication
over large areas;
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to set aside a certain number of low-power channels for the
exclusive use by stations using pcwers of 1 kW or less
(Document No, 87)_/.

Working aspects for planning

A theoretical lattice for frequency channel distribution should
assist in the basic planning approach. .

However, teking into consideration existing broadcasting systems
and their frequency assignments some necessary changes may,
nevertheless, have to be introduced to modify the theoretical

‘lattice distribution configuration.

The theoretical network needs to be supplemented with other
transmitters having varying technical parameters in order to
provide the needed service, as is mentioned in parargraph 9.6.1,

Using the above method of frequency allocations it is in
everyone's interests that Administrations exercise goodwill and
mutual understanding in the coordination of national requirements
to obtain the best possible result.

Wnile fulfilling these tasks different theoretical methods may be

used, some of wnich are referred to in the three attached annexes.

Annexes :

C. TERZANI
Chairman
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ANNEX 1

In a congested planning area high power stations are distributed
throughout the band on virtually every channel. A planning method must
be able to cope with this situation and recognize the great importance
that various administrations place on maintaining the essential form of
their present services and the need to keep the cost of any alterations
to a minimum.

There are several aspects of planning methods. It is noted
that :

a) there iz a minimum power level that is required to overcome
noise levels,

b) there is a limitation on powers used on particular channels if
they are to be used many times over in different parts of the
world on different programmes.

In the overall world-wide situation it is possible to distinguish
three major power categories — high, medium and low with an extension upwards
to super power and an extension downwards to very low power, There is
roughly 10 dB between the main categories and at the moment the bulk of the
stations fall into these groupings. The level of powers in these three main
groupings varies between congested regions. As a generalization, low power
can be defined as 1 kW to 10 kW, medium power 10 kW to 50 kW, and high power
as 50 kW and above, It is noted that the maximum powersused in different
parts of the world vary quite widely, but it is desirable that these maximum
powers should merge smoothly from one area to another or be the same.

Four component techniques can be used to improve the efficiency
of an assembly of transmitting stations :

a) The coverage of all stations can be maximized by ensuring that
they all provide coverage with respect to roughly the same usable
field strength., This implies that stations of similar powers
should be associated in freqguency blocks,

b) The coverage of all stations should be maximized by ensuring
that adjacent channels do not contain stations of too widely
differing power levels.

~c¢) The systematic spacing of co-channel stations according to the
power level., Taking into account component a) this leads to
equilateral triangular configurations.
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d) A certain minimum number of stations should be associated in
a similar power block grouping so that linear channel distribution
schemes can be used to arrange the adjacent channel frequencies
into a pattern that minimizes adjacent channel interference,

The question then is, can some of the above components of the full
lattice grid planning method be applied to the MF band and still retain
mixed transmitter powers distributed throughout it? This 1s indeed possible,
and would give some adjacent channelling improvements. However the penalty
for mixing different transmitter powers is that the lower power stations
would have to suffer a higher usable field strength.

To improve this situation further it could be argued that all
the powers could gradually be adjusted to the same level, this would
equalize the usable fields but it would mean that the powers would tend
to be either insufficient or excessive.

If on the other hand the powers were separated into different
frequency blocks for each power class, each station would still be tailored
to do its particular job, but the lower power stations could then be
working with much lower usable fields with the result that their coverage
would be noticeably increased. On the other hand this advantage could
imply more frequency changes. ‘ :

Against this last solution, many countries would consider that
the situations where transmitters of different power levels share the same
channel, the higher usable field strength requirements associated with lower
power stations are coupled with the higher man-made noise levels which then
make the compromise attractive, In this situation low power transmitters
can be integrated into the high power lattice. However it might be necessary
to increase the spacing between high power stations to accommodate this.

As a compromise it might be possible to group together channels
containing transmitters of similar power into blocks of say three channels
for each power class in accordance with the requirements submitted. This
idea should only be made use of where practicable, Although this would be
an improvement over existing mixed systems adjacent channel interference
would be present between power blocks. This may not be ideal because it
would still leave large numbers of power block transitions. However, this
compromise would make larger frequency changes unnecessary.
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10. A fuller application of a lattice approach could ease the adjacent
channel interference problem and the use of larger power blocks should reduce
the usable fields, However, recognizing at least three power categories and
the need to avoild placing low power groups next to high power groups and a
minimum number of channels in a group (about 9 or 12) it will be seen that the
advantages cannot be reaped without some frequency shifting equal to one or
more block widths.

11, As a practical approach it may be necessary to leave the general
pattern of stations below a frequency of about 1 000 kHz as it exists at
present., In this part of the frequency band a computer analysis could be
carried out to see whether some very elementary frequency changes could
produce any significant improvements.

12, Taking into account existing systems and the requirements of
Administrations a computer analysis could be carried out to show the
advantages and disadvantages of the four component techniques outlined, and
any other methods that come to light. '

13. In applying the lattice grid concepts it should be noted that
additional concepts may need to be added to make the results correspond more
closely to the particular situation., If possible there may be some merit in
distorting the map to take account of other factors e.g. geomagnetic
characteristics. A fuller description of the lattice grid theory is given
in Annex 2,

14, In the case of areas well removed from the regions of concentrated
population and in which low and medium power stations are involved,
simplified coordination procedures can be contemplated. One such method is
set out in Annex 3.
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ANNEX 2

FREQUENCY PLANNING METHOD FOR LF/MF BROADCASTING
BASED ON GEOMETRICALLY REGULAR LATTICES AND
LINEAR CHANNEL DISTRIBUTION SCHEMES

TIn geometrically regular lattices it is possible to use linear
channel distribution schemes in a way that mutual interference is reduced to

the minimum possible. The lattice consists, in principle, of an adequate
number of equilateral or nearly equilateral spherical triangles having

sides corresponding to the distence necessary between transmitters sharing
the same channel (the co-channel distance). In the idealized case the
number C of channels available in the whole band, or, if desired, in a part -
of it is evenly distributed over the surface of any palr of triangles having
one side in common (a rhombus in the case of equilateral triangles). Thus,
all channels used are allocated to elementary areas of identical size (see
Fig. 1).

In linear channel distribution schemes channels are arranged in
such a way that, in any direction considered, frequency spacings between
channels allocated to equally spaced areas are constant (under condition
that channel numbers n and (C + n) are considered to be identical). The use
of linear channel distribution schemes, therefore, secures that interference
conditions are identical in any channel involved throughout the network.
Differences in interference conditions are only implied by the dependency on
frequency of propagation effects. The utility of any linear channel
distribution scheme can, thus, easily be checked by computing, for instance,
the interference caused to the channel assigned to the apices of the
quadrilateral. It is obvious that interference other than co-channel
interference will be lowest, when the relevant channels, e.g. the adjacent
channels, are assigned to areas close to the centres of gravity of the two
triangles constituting the equilateral. In the case of a rhombus the
distance of the centres of gravity from the apices is 1/V3 times the
co-channel distance.

The application of geometrically regular lattices and linear
channel distribution schemes in practical planning is fairly easy. It
presumes, however, that planning is not restricted by numerous existing
frequency assignments that have to be respected within very close limits.

In the latter case this planning method would not be appropriate because the
adaptation of the regular lattice, including its channel distribution, to
actual transmitter sites, while simultaneously respecting existing
assignments, would seriously affect coverage.
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In all other cases this method would lead to satisfactory results
when, by means of adequate distortion of the regular lattice's channel
positions, channels are adapted to actual transmitter sites (see Fig. 2).
Although it would be desirable that the necessary distortions be small, they
may in particular and even numerous cases be quite considerable, provided
that the same amount of care is exercised in these circumstances as would
have been necessary in the absence of this method. Normally, the effects
of lattice distortions on interference tend to compensate.

In order to facilitate the adaptation of the regular lattice's
channel positions to actual transmitter sites it is useful to subdivide the
whole planning area (Regions 1 and 3) into quadrilaterals (of rhombic or
nearly rhombic shape) having sides corresponding to the predetermined
co-channel distance. If different co-channel distances have to be
respected in different parts of the planning area, this may well be covered
by adequately adapting the subdividing lattice to the particular needs of
any of these parts.

Should one or more quadrilaterals after adequate subdivision
contain a number of transmitters greater than the number C of channels
available in any quadrilateral, then channels can only be assigned when the
excessive transmitters in the equilaterals are grouped together to form
synchronized networks. Difficulties that would arise when excessive
transmitters cannot be accommodated in synchronized groups would also exist
when the planning procedure were not based on the method described here.

In this case agreement will have to be reached on either an adequate
modification to the technical parameters or a reduction in the number of
requirements in the area where the difficulties exist.

It should be stressed that the planning method outlined above is
 primarily intended to give guidance during the planning procedure. It
facilitates the assignment of frequency channels by providing channels for
assignment in their probable order of suitability. The planning method
can, however, never replace the negotiations between the Administrations
concerned necessary to determine the radiated power or horizontal
radiation patterns of the transmitters concerned.
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Fig. 1. - Example of a linear distribution of 43 channels .
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Fig. 2. - Application of a linear distribution to a network of real transmitters.

The numbered points correspond to the sites of the transmitters in the ideal network of
Fig. 1. The black circles represent the real positions of the transmitters.
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ANNEX 3

At the limits of lattice planning areas where, for instance,
irregular concentrations of population exist on widely scattered islands
it would be possible to introduce,as has been done in VHF and UHF planning,
the concept of coordination distances.

It is obvious that if there is the requirement for an assignment
on a remote Pacific island it would be illogical to develop a further
series of lattices, outside the main area to be covered, just to make such
an allocation fit into a particular planning pattern. It is here and in
similar areas that the coordinated distance concept is applicable,
providing the means by which one or a number of channels could be
allocated without affecting a basic lattice plan.

The overall test of the possibility of using coordination
distances is that the addition of transmitters to the overall system should
not significantly change the planned operating conditions. It is
considered therefore that where the co-channel station to be protected
is situated in area A, as defined in the Annex to Document No. 79,

a nominal usable field intensity of 66 dBU might be considered the
limiting field to which additional interference should not be added, with
corresponding field—-intensities of 76 dBU and 69 dBU in areas B and C

- respectively.

Typical powers and distances for each of the areas concerned are
given in Yable 1. The propagation information has been taken rrom C.C.I.KH.
Report 264-2 and, although it is appreciated that this basic information
is unlikely to be used for final planning purposes, the C.C.I.R.
information is suitable for comparison purposes. The permissible interfering
field-intensity which would provide a negligible increase in interference
in the planned co-channel assignment area is proposed as — 16 dB with
respect to the nominal usable field-strength.

TABLE 1
Nominal usable Power Coordinati oo
field—intensity oordination distance
Area A 66 dBu 10 kW 3300 km
Area B 76 dBu 10 kW 2500 km
Area C 69 dBu 10 kW 3100 km
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It is considered that transmitters fulfilling the above
qualifications should be permitted to be established in direct
. coordination with a basic plan but on a non-interference basis.

In the case of multiple transmitters on such a channel the
r.m.s. power, taking into consideration any differences in distances,
should be the measure of the interfering field. Obviously, lower power
transmitters would be permissible at shorter distances from the planned

co—channel assignment.
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Australia, Republic of Korea, Republic of India,

Republic of Indonesia, Iran, Japan, Kingdom of Laos,

Malaysia, New Zealand, Pakistan, Republic of the Philippines,

Republic of Singapore, Thailand, Papua New Guinea

CHANNEL SPACING

' On the strict conditions that all the countries in Regions 1 and 3
present at this conference agree and that the centre frequencies should be
integral multiples of channel spacing throughout the medium frequency band

' for broadcasting, and on the strict condition that in preparing the draft
of the plan every frequency in use in Region 3 should be first changed
to the nearest new channel frequency within 45 kHz for the existing
transmitters, which will be a whole multiple of 9 kHz, the countries in
Region 3 enumerated above are prepared to compromise and could agree to the
adoption of a uniform channel spacing of 9 kHz provided unanimous agreement
of all countries present at this conference is obtained for unlform 9 kHz,
channel spacing throughout the band.
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The’Republic of Korea

STATEMENT

The Delegatlon of the Republlc of Korea makes on behalf of its
Government the following statement

- It is deeply regrettable that the Delegation of China issued
statement on political issue which has nothing to do with the work of this
highly technical conference. The position of the Republic of Korea
‘regarding North Korea's participation in international organizations was

- renunciated in the sbecial Foreign Policy Statement by the President Park
of the Republic of Korea on June 23, 1972 as follows : '"We will not

. oppose liorth Korea's participation with us in international organizations
if it could serve to the easing of tension and the furtherance of
International Cooperation." ‘ ' '

: Therefore, the irrelevant statement of the Delegation of . China
should be withdrawn forthwith.
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PLENARY .MEETING
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SECOND AND LAST REPORT OF COMMITTEE 6

(SUBMISSION OF REQUIREMENTS)

SubJect treated Draft Resolution on work to be done by the
I.F.R.B. before the Second Session of the
Conference.

Committee 6 unanimously adopted the draft Resolution annexed

hereto.

M, HARBI

Chairman

Annex : 1




PAGE INTENTIONALLY LEFT BLANK

PAGE LAISSEE EN BLANC INTENTIONNELLEMENT



K

Document No. 115-E
Page 3

ANNEZX

DRAFT RESOLUTION ...

concerning studies to be made by the I.F.R.B. before the

Second Session of the Conference

The Regional Administrative LF/MF Broadcasting Conference,
Geneva, 1974,

considering

that it is essential for the proper conduct of its Second Session
on Planning that preparatory work should be carried out by the I.F.R.B. on
the basis of the requirements submitted by Administrations and the standards
adopted at the First Session,

invites Administrations

to submit their frequency requirements to the I.F.R.B. on the
appropriate forms, a model of which is to be found in Document No. 106,
page 3, as soon as possible after the end of the First Session, so that they
are received by the I.F.R.B. not later than 1 May 1975,

instructs the I.F.R.B.

1. to supplement the information it receives by means of the
following data :

- carrier power in dB per kW,

- cymomotive force (c.m.f.) in the horizontal plane,

- effective monopole radiated power (e.m.r.p.) with vertical
antenna in the horizontal plane,

- nmagnetic dip and declination and geomagnetic latitude
at the transmitter,

2. to prepare a list of all the requirements it receives, supplemented
by the data listed in paragraph 1 above and to send a copy thereof to each
Administration in Regions 1 and 3 not later than 1 June 1975,
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The Board shall study the requirements 1t receives on the basis

of the technical decisions taken at the First Session, proceeding as

Page k4
3.
follows
3.1
3.2
3.3
3.4
L.

It shall provisionally calculate, for each transmitter, the
usable field strength resulting from all requirements,

choosing the frequency it considers most suitable in the desired
frequency range where the Administration has not indicated a
preferred frequency;

It shall collect this information in statistical form in order
to provide a summary of the situation resulting from the
requirements;

It shall draw up a report containing the foregoing results and
send it to all Administrations in Regions 1 and 3, preferably by
1 July 1975, and in any case not later than 15 July 1975;

It shall make to each Administration individually whatever
suggestions it sees fit with a view to eliminating any

incompatibilities that are evident.

The Board shall prepare for the Second Session of the Conference

an up-to-date document containing the results of its studies as sent to
Administrations, together with any comments it has received since sending

them.

3
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Revision of Document No., 72 (pages 4 and 5) on the basis of Document No. 61
(Documents Nos. 61 and 72)

_The Chairman recalled that pages 4 and 5 of Document No. T2
had been referred back to the Committee by the Plenary Meeting because
the text did not fully correspond to that of Document No. 61, as adopted.

The Chairman of Working Group 4C apologized for the discrepancy,
which had arisen as a result of  a misunderstanding. Page 5 of Document No. T2
should read as follows

- paragraph 8.2 : no- change;.

- paragraph 8.3 : no chr.-z.rlgez",""L

after paragraph 8.3, ‘insert a new paragraph 8.3.1, corresponding
in its entirety to paragraph 4.1 of Document No. 61;

- paragraph 8.4 : deléte the last sentence’

The delegate of the U.S.S. R., said that he was fu.lly satlsfled

_ with.the proposed modifications.,

The proposed modifications of page 5 of Document No. 72 were
‘adopted. . ‘

The Chairman stated that the revised text would be transmitted
to the Editorial Committee.

Third Report of Working Group 4B (Document No. 78)

The delegate of the Federal Republic of Germany, at the Chairman's
invitation, gave an audio-visual demonstration on the subject of radio
frequency protection ratios, using material supplied by the Institute of
Radiotechnics (I.R.T.) in his country.

The Chairman, inviting the Committee to examine Document No. 78,
drew attention to the close interrelationship between the question of
radio frequency protection ratios and that of coordination distances.

By adopting higher values of protection ratios, countries would make it
difficult or impossible for themselves to obtain sufficient protection,
the number of available broadcasting channels being limited by physical !
laws and by the Radio Regulations., Moreover, as some delegations in
Working Group 4B had pointed out, insistence upon more favourable protection
ratios at the present time would set inevitable limits on broadcasting
developments in the future, as no channels would be available for additional
transmitters. In conclusion, he noted a general tendency towards raising
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the values of technical parameters of all kinds. That tendency should be
resisted, since it might result in an unrealistic situation making it
impossible for the Second Session of the Conference to produce any plan
at all.

The delegate of the U.S.S.R. proposed that paragraph 2 of
Document No. 78 should be amended to read as follows

"2, For planning purposes, the following values of co-channel
protection ratios should be used :

- 30 dB for a stable wanted signal interfered by a stable or
fluctuating signal,

- 27 dB for a fluctuating wanted signal interfered by a stable
or fluctuating signal.

By agreement betwwen the Administrations concerned, the follow1ng
values of co—channel protection ratios may be adopted :

- up to L0 dB (when the conditions permit) for a stable wanted
signal interfered by a stable or fluctuating signal,

~- up to 37 dB (when the conditions permit) for a fluctuating
wanted signal interfered by a stable or fluctuating signal.

These flgures apply to countries where MF i1s the principal
means of providing a broadcasting serv1ce.

Note : In cases of fluctuating wanted or unwanted signal, the values of
co—channel protection ratios apply for at least 50% of the nlghts
of the year at midnight."

The delegates of Japan, Italy, Nigeria, Australia, France,
Romania and India supported the amendment.

The amendment was unanimously approved.
Document No. T8, as amended, was adopted.

The meeting rose at 2305 hours.

The Secretary : ‘ The Chairman :

C. GLINZ J. RUTKOWSKI
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'PLENARY MEETING

REPORT OF SUB-GROUP PLEN-A

DRAFT RESOLUTION ...

Report of the First Session

The Regional Administrative LF/MF Broadcasting Conference,
Geneva, 1974, '

<

" considering

1. that according to Administrative Council Resolution T43 the
agenda of the Second Session of the Conference shall be
" a) to consider the Report of the First Session of the Regional
Administrative LF/MF Broadcasting Conference on technical
and operational criteria and methods for frequency planning
in the LF/MF broadcasting bands in Regions 1 and 3;

b) on the basis of these technical and operational criteria
and planning methods, to draw up an agreement and an associated .
frequency plan of assignments in the LF/MF broadcasting bands
in Regions 1 and 3 to replace, as appropriate, existing plans
for those bands", : :

2. that many delegations are of the opinion that the Report of the
First Session should be signed only by the Chairman of the Conference,
and that on the contrary a number of delegations feel that individual
delegations should sign the Report of this Conference,

3. that compromise results were obtained after difficult discussions
due in particular to the different situations prevailing in Regions 1 and
3,‘
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resolves

that the Second Session apply the technical bases defined in the
Report of the First Session,

instructs

1. the Chairman of the Conference to transmit under his signature
the Report of the First Session to the Second Session of the Conference,

2. the Secretary-General to transmit the Report of the First Session
to administrations of Regions 1 and 3.
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First series of texts submitted by the Editorial Committee (Document Nos. 64
and 72)

The Chairman of the Editorial Committee introduced Document No. 64
which gave the draft plan proposed by the Editorial Committee for the
document containing the decisions adopted at the first session of the
Conference. It was proposed to divide the texts submitted to the Editorial
Committee into three categories. First, the decisions of the Committees
would form the main body of the text (Chapters 1 to 10). The suggested
sub-division of those chapters was provisional and could be amended as
work in the Committees progressed. Secondly, any technical information,
such as that given in C.C.1.R. texts, would appear in the Appendices.
Lastly, any resolutions, recommendations or opinions adopted by the first
session would appear at the end of the document.

The draft plan set out in Document No. 64 was approved.

The Chairman of the Editorial Committee introduced Document No. 72
She pointed out that some of the technical texts given as references (such
as Report 618 of the C.C.I1.R., see page 2 of the document) were new and had
not yet been printed in official publications of the Union. The meeting
might like to consider whether it would be advantageous to publish such
texts in the Appendices to the report of the first session, as would be
done with other technical information.

The Chairman of Committee 6 supported that suggestion, provided
that there would be no difficulty with regard to reprinting the texts
concerned. He noted that administrations filling in the form for submission
of requirements (which was at present being drafted by his Committee) would
probably find it very helpful to have such definitions or methods of
measurement available for easy reference.

The Deputy Secretary-General said that if the Conference would
be satisfied with the same type of reproduction as had been used for the
C.C.1.R. texts given in the Annex to Document No. 10, there would be no
problem. If a properly printed document were required, of the same quality
as the new C.C.I1.R. Volumes, then they could not be provided before the
spring of 1975*

The delegate of Lebanon said that immediate availability of the
texts was more important to administrations than the quality of the
printing.
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The delegate of the United Kingdom, supported by the delegate
of Sweden, said that as quite a large volume of such C.C.I.R. texts might
have to be published he proposed that they should be brought out as a
supplementary booklet, associated with but separate from the report, so as
to avoid making the latter too bulky. Administrations would find such a
booklet a useful reference. To keep the booklet as compact as possible,
there would be no need for it to include such texts referred to in the
report as were generally available (e.g. extracts from the Radio Regulations).
Printing should present no difficulty as most texts likely to be required
could be reproduced from the Annex to Document No. 10.

The Chairman of the Editorial Committee, supported by the delegate
of Sweden and the representative of the Arab States Broadcasting Union,
said that as it was still too early to tell what volume of C.C.I.R. texts
would be involved she proposed that it should be left to the Committee
Chairmen and the Editorial Committee to decide what texts were necessary
for the report and in what form they should be produced.

It was so agreed.

In reply to the delegate of Spain, who wondered whether the
Conference would use the practice followed at the Maritime Conference of
having a representative of each language group indicate differences existing
between the various language versions of the texts submitted by the Editorial
Committee, the Deputy Secretary-General said that the procedure had been
applied only at the second reading of texts when lack of time prevented a
new text as corrected at the first reading from being printed. Use of such
a procedure at the present Conference would depend on how fast its work
progressed but he agreed that there should be utmost flexibility.

The Chairman invited the meeting to consider Document No. T2 page
by pasge.

Page 2

Agpfoved with an editorial correctlon to the Spanish text only,
as indicated by the delegate of Spain.

Page 3.

On the Chairman of the Editorial Committee pointing out that her

Committee had doubts as to the clarity of meaning of the word "simultaneously",

which appeared at the end of the last line, the delegate of New Zealand,
supported by the delegates of the United Kingdom and Nigeria, proposed that
it should be replaced by "together".

It was so agreed.
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The delegate of Sweden felt that the decision to use the concepts
of c.m.f. and e.m.r.p. together had been an unfortunate compromise due to
the unwillingness of the proponents of either of the concepts to see the
other gaining ground. It would be more convenient to settle on one single
expression of radiated power' (his delegation personally favoured e.m.r.p.
since it was easier to visualize the power of a transmitter from a figure
in watts rather than volts). The simple formula for converting whichever
expression of radiated power was decided on to the other could then be
appended as a foothote. However, if that proposal was rejected and the two
concepts were retained, they should at least be ‘expressed in the same units,
i.e. in decibels.

That statement was noted.

The delegate of Lebanon pointed out that the compromise decision
on the expression of radiated power had been arrived at only after long
discussion in Committee 4. There would be no inconvenience in calculating
c.m.f. from e.m.r.p. and vice versa if, as had been decided in Committee L,
a table giving the corresponding values of the two quantities was provided.

The delegate of Spaln 1nd1cated a correction to the Spanlsh text
only of paragraph L.l4. :

Page 3, as amended, was approved.

Pages 4 and 5

The delegate of Japan said that with regard to shared bands in the
LF band, his delegation wished to point out that in Region 3 the 160-285 kHz
band was allocated to the Aeronautical Radionavigation Service, as was shown
by the Table of Frequency Allocations inthe Radio Regulatioﬁs. A number of
aeronautical radio beacons were operating in this band in Japan and were
duly recorded in the Master International Frequency Register. Unfortunately,
there had been cases of interference to those beacons from broadcasting
stations in Region 1. In view of the risk to life from the resultant
disturbance to reception of radio beacon signals by aircraft, the attention
of all administrations was drawn to the importance of observing the provisions
of Radio Regulation No. 117. The Japanese delegation urged that when an
LF broadcasting plan was being drawn up for Region 1, Radio Regulation No 117
should be strlctly observed.

That statement was noted.
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The delegate of Kuwait said that it was important that harmful
interference be avoided in the band referred to in paragraph 8.1.3 (p. 4).

That statement was noted.

After the delegate of the U.S.S5.R. had noted that some modifications
had been made to the text of pages 4 and 5 by the Editorial Committee after
its approval by Committee 4, it was agreed that pages 4 and 5 would be
returned to Committee 4 for final approval.

Deadline for submitting proposals for the first session

The delegate of Italy, supported by the delegate of the United
Kingdom, noted that it would be inadvisable to set a deadline for submitting
proposals to the present session as that would preclude compromise proposals
from being put forward after that date, and proposed that no such time limits
should be set.

After a short discussion in which the delegates of Spain and the
U.5.8.R., the Vice-Chairman of the I.F.R.B., the Deputy Secretary-General
and the Chairman took part, that proposal was approved.

Form of the report of the first session (Document No. DT/30)

After the Deputy Secretary-General had introduced Document No. DT/30,
the delegate of Spain questioned the closéness of the parallel drawn between
the Aeronautical Conference and the present Conference. There were a number
of differences between the two, the most significant being that the
Aeronautical Conference had not finished collecting its technical data by the
end of its first session and had had to complete that task at its second
session, while the work on the technical background to the present Conference
would be finished by the end of the first session. It was essential that the
steps to be taken with regard to the decisions of the first session should be
such as to avoid giving administrations the impression that the agreements
reached were of a provisional character only. Delegates required more time
for consideration of such an important matter and a decision should not be
taken at the present Plenary meetlng.

The Deputy Secretary-General felt that in spite of those remarks
there was a valid parallel to be drawn between the 1966 Aeronautical Conference
and the present Conference. He considered that their preparatory sessions
were analagous. If the juridical status of the present session was that of
a preparatory Session of an administrative conference then it was governed
by No. 75 of the Montreux Convention which provided for the final report of
the session to be approved by the Plenary Meeting and signed by the Chairman.
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The Plenary Meeting was, however, at liberty to decide otherwise, but,

should it do so, he had to draw its attention to the implications of
requiring the final report to be signed by the participating delegations.
Those were : need for the lengthy process of approval by national governments
and subsequent transmission of that approval to the I T U. and the need for
prov151on of a final protocol.

The delegate of the Federal Republic of Germany, supported by the
delegates of Italy, Lebanon, New Zealand and Liberia said that as the present
session was only the first part of a single conference there was no need for
signature of its report by participating delegations. He proposed that it
would be sufficient to bring the texts approved by the present session into
the form agreed upon and for the Plenary Meeting to adopt a resolution
approving that report, under the signature of the Chairman, as the results to
be used for the work of the second session.’

The delegate of Nigeria considered that signature by the participating
delegations would be necessary to authenticate the report.

The delegations of New Zealand and Pakistan pointed out that the
credentials for their delegations did not cover s1gnature of any final
document of the Conference.

The Vice-Chairman of the I.F.R.B., supported by the delegates of
Mauritania and Senegal, queried whether the results contained in the final
report, which were required for work by the I.F.R.B. in the interval between
the two conferences, would be accepted as valid by administrations if they
were not signed by participating delegations.

The delegate of the Federal Republic of Germany #aid that adoption
of a resolution instructing the various organs of the I.T.U. what action to
take after the end of the present session would cover that point.

In reply to the delegate of Japan who asked for clarification of
the status of such a resolution and noted that the Resolutions,
Recommendations and Opinions attached to the Convention were not covered
by the signatures to the Convention, the Deputy Secretary-General said that
resolutions represented agreements reached by the participating delegations
in a conference and there was no doubt of the legality of the directives
they gave to the organs of the Union or the wishes they expressed to a
higher authority of the Union such as a plenipotentiary conference.
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In reply to a comment by the Vice-Chairman of the I.F.R.B,, he said
that, apart from exceptional circumstances, resolutions- adopted by
administrative conferences generally took effect immediately.

In reply to a comment by the delegate of Spain with regard to the
provisions of the Convention regarding credentials for administrative
conferences, he said that there was a need to inform administrations of the
need for credentials to participate irrespective of any action to be taken.

In reply to a query from the delegate of Sweden he said that a
delegation was always entitled to submit reservations with regard to any
decision of an adminstrative conference, If the final report of the present
session was to be signed by the Chairman, such reservations could be annexed
to the report. If formal signature by participating delegations was decided
on then a final protocol would be required, '

In view of the wide range of points ralsed in discussion it was
agreed to defer any decision on the question of signature of the final report
to a later plenary meeting. '

Progress of work

The Chairman said that the progress of work was generally
satisfactory, thanks to the efforts of the Chairmen of the Committees and
Working Groups. Nevertheless, certain very important technical problems,
particularly that of channel spacing, had not been solved to the satisfaction
of all concerned. Since the problem of chamnel spacing must be settled at
the current session, he had taken the initiative of consulting certain
delegations unofficially; although those consultations had not yet been
completed, there was reason to hope that the necessary concessions would be
made, so that the deteriorating situation of LF and MF broadcasting in
Regions 1 and 3 should not be prolonged. He relied on the support of all
participants and hoped that they too would contact other delegations and
groups of delegations in an effort to reach an acceptable solution as soon
as possible.

The Chairman of Committee 4 said he wished to comment on the
opinions on channel spacing which had emerged in the competent Working Groups
and which would be further clarified at a later meeting of Committee 4, A
large group of countries in Region 3 had expressed the view that uniform
channel spacing for all Regions would be desirable, but that the spacing for
Region 3 should be 10 kHz. Different proposals had been submitted by

~ various groups of countries in Region 1: a group of African countries was

also in favour of uniform spacing and considered that that spacing should be
9 kHz; the same view was held by a group of Eastern European countries;
and the countries of the European Broadcasting Union, as well as certain



Document No, 118-E
Page 8

individual countries in the Region, also advocated uniform channel

spacing, but believed that that spacing should be 8 kHz. Accordingly,

a consensus had been reached only on the desirability of uniform spacing. h
The problem would be discussed further in Committee 4, but it had become

abundantly clear that great good will would be needed to reach a compromise ,
which would be acceptable to all participants, '

In reply to the delegate of Lebanon, who referred to the
difficulties that night meetings presented to small delegations such as his
own, the Chairman of Committee 4 pointed out that Working Group 4B would be
meeting to approve certain outstanding working papers, but that the problem
of channel spacing would be discussed at the next plenary meeting of
Committee 4 on the following morning, In any case, night meetings could
not be avoided if the Conference was to keep to the time-limits laid down by
the Administrative Council. Moreover, care had been taken not to schedule
concurrent meetings of Committees 4, 5 and 6, in order to take the position
of small delegations into account,

The meeting rose at 1720 hours.

The Secretary-General : The Chairman :

M, MILI ' . F, LOCHER
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COMMITTEE 4

REPORT OF DRAFTING GROUP
TO COMMITTEE 4

Definition of channel and channel sp;cing

1. Channel (in AM broadcasting)

Part of the frequency spectrum, the width of which is
equal to the necessary bandwidth of the broadcasting emission, and
which is characterised by the nominal value of carrier frequency.

2. Channel spacing (in AM broadcasting)

The frequency difference between the nominal carrier
frequencies of two succesive channels. This concept is of practical
interest only if the difference is constant in a given frequency
band.o )
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Peoplels Republic of Albania

DECLARATION

The Delegation of the People’s Republic of Albania makes the
following declaration in connection with the report on credentials

We do not recognize the validity of the credentials of the
Saigon South Viet-Nam clique. The Provisional Revolutionary Government
of the Republic of South Viet-Nam is the lawful representative of the
South Viet-Nam people,

Our delegation expresses its opposition to the credentials
issued by the South Korea authorities, which were put in power illegally
by the American imperialists during their aggression against Korea.

The only lawful representative of the Korean people is the
Qovernment of the Democratic People’s Republic of Korea.
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Norway

- TEXT PROPOSED FOR THE AMENDMENT OF DOCUMENT No, 87

1. Insert on page 1 for Chapter 9.3.1 after "... the country
concerned" : e
"In cases where countries are separated by sea water,
the 0,5 mV/m field~-strength shall, in Principle, be met
at the mid-point of the over-water path, unless other
agreement’ between the Administrations concerned is
achieved,"

2. Insert on page 2 in the appendix, first 8, after "... neighbouring
country" '

"or at the mid-point of an over-water path"
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A

PLENARY MEETING

REPORT

OF THE BUDGET CONTROL COMMITTEE

TO THE PLENARY MEETING

) The Budget Control Committee held three meetings during the
First Session of the Broadcasting Conference and. examined the various
Points arising from its terms of reference.

As a result of its work and in accordance with Chapter 9,
Rule 5, of the General Regulations annexed to the International
Telecommunication Convention, Montreux, 1965, this report is presented
for consideration by the Plenary Meeting.

Budget of the Conference

- The Budget. Control Committee took note of the budget of the
Conference as approved by the Administrative Council at its
28th Session and revised at its 29th Session in 1974. This budget
amounted to 1,130,000 Swiss francs (see Document No. 19).

Situation of Conference expenditure

In accordance with the provisions of the General Regulations
annexed to the International Telecommunication Convention, Montreux, 1965,
the Budget Control Committee presents to the Plenary Meeting a report
show1ng, as accurately as possible, the estimated expenditure of the
Conference.

In accordance with these provisions, a statement including the
budget as adjusted by the Administrative Council at its 29th Session,
the breakdown of the amounts set aside in the budget for the various
chapters and items, the credit transfers and expenditure incurred up to
18 October 1974 for the Broadcasting Conference is submitted for
consideration by the Plenary Meeting. This statement, which is given in
Annex I to this document is supplemented by an indication of the
commitments to expenditure up to that date and estimates of foreseeable
expenditure until the close of the Conference.

It can be seen from this statement that total expenditure is
estimated at 1,047,000 Swiss francs, or 83,000 Swiss francs less than the
budget approved by the Administrative Council.
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Contributions of recognized private operating agencies and non-exempted

international organizations

Under Article 16 of the Financial Regulations of the I.T.U.,
the report of the Budget Control Committee to the Plenary Meeting must
include a list of the recognized private operating agencies and international
organizations which are required to contribute to defraying the éxpenses of
the Broadcasting Conference. To this list must be added a list of the
international organizations which have been exempted from payment in

accordance with Number 225 of the Convention.

The list in question is given in Annex 3 to this document.

Breakdown of Conference expenditure

Since this Conference is a regional conference within the meaning
of Article 7, No. 50, of the Montreux Convention and concerns countries
situated in Regions 1 and 3 as defined in Article 5 of the Radio
Regulations, the costs involved must be borne by all the Members and
Associate Members of those Regions in accordance with their classes of
contribution and on the same basis by the Members and Associate Members of
Region 2 participating in it. The list of Members and Associate Members
responsible for meeting the costs of the Conference will be found in
Annex 2.

At its 27th Session, the Administrative Council decided that the
Regional Broadcasting Conference should be divided into two sessions.
Since, however, a new Convention will come into force on 1 January 1975, the
costs of the First Session in 1974 must be charged to Members separately
at the end of the year.

According to the figures given in Annex 1 to this document, total
expenditure is estimated at 1,047,000 Swiss francs. Taking account of the
contributions to be paid by recognized private operating agencies and
non-exempted international organizations, and of the 347 contributory units
of Members and Associate Members responsible for meeting the costs of the
Conference (see Annex 2), the amount of the contributory unit to be paid
by Members and Associlate Members works out at 3,000 Swiss francs.

Organization of the Conference

In accordance with Chapter 9, Rule 5, Number 674, of the
General Regulations annexed to the Montreux Convention, the Budget Control
Committee is also responsible for assessing the organization and the
facilities made available to delegates.
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The Budget Control Committee has looked into this matter and
it considered that the facilities available to delegates were
adequate and that the organization of the Conference calls for no comment
on its part. ’

In accordance with Number 677 of the General Regulations annexed
to the Montreux Convention, this report together with the observations of
the Plenary Meeting will be transmitted to the Secretary-General for
submission to the Administrative Council at its next annual session.

The Plenary Meeting is requested to approve this report.

Dr. M.K. RAO
Chairman

Annexes : 3



ANNEX 1

. ITransfers of credits Credits Expenditure atl8 October 19Tk Total '
No. Item Final available dit Difference
budget |Item/item|Chap./chap. Actual |Committed |Estimated | S*PEROtvUre
1 2 3 L 5 6 7 ; 8 9 10 11
Chapter I - Staff
9.101 [Salaries and related expenses E
- Salaries 631,000 31,900 i 553,000 12,100 597,000
- Overtime 53,000 - i 1,000 26,000 30,000
| 684,000 | - 3,000 . 683,000 { 31,900 557,000 38,100 627,000 - 56,000
9.102 |Travel expenses
- Travel expenses 47,000 47,000 | 17,800 17,200 2,000 27,000 - 20,000
9.103 } Insurance
- UNJSFP - 900 900 200 2,000
— Sickness 10,000 300 - 8,700. 9,000
- Accidents 1,000 - - 4,000 4,000
14,000| + 1,000 15,000 1,200 900 12,900 15,000 =
TOTAL CHAPTER I 745,000 - - 745,000 | 40,900 575,100 53,000 669,000 ~ 76,000
Chapter Il - Premises and Equipment
9.201 |Premises, furniture, machines .
- Rental for CICG 242,000 87,700 | 146,600 T00 235,000
- Purchase/lease
furniture and
machines 3,000 - 3,300 700 4,000
245,000 | = 2,000 ~ 243,000 | 87,700 | 149,900 1,400 239,000 - L,000
9,202 | Document production
-~ Production of
current documents 30,000 - - 14,500 — 12,500 27,000
30,000 - - 30,000 | 14,500 - 12,500 27,000 - 3,000

_ 1 98eg
"ON 3uesumdo(

d-ccl



Final Transfers of credits Credits Expenditure at18 October 197k Total
No. budget available expenditure] Difference
Item/item Chap./chap. Actual |Committed [Estimated
1 2 3 L 5 6 1 8 9 10 11
9.203 1Office supplies and overheads
- Supplies ' 8,000 500 4,300 200 5,000
- Local transport 3,000 7;500 500 8 ,000
11,000 i+ 2,000 - 13,000 500 11,800 700 13,000
: ]
9.20k4 ;Post, telegraph and telephone i ) _
- Post . 20,000 4,400 - 14,600 19,000
- Telegraph charges 1,000 - - - -
- Telephone charges 1,000 - - - -
22,000 - 2,000 - 20,000 4,Loo - 14,600 19,000 - 1,000
9.205 ;Technical material ;
i= Technical : :
| material 1,000 1,000 - - - - - 1,000
9.206 |Sundry and unforeseen v o
- Badges, etc. 3,000 Loo 3,800 800" 5,000
3,000 |+ 2,000 5,000 400 3,800 800 __ 5,000 -
TOTAL CHAPTER II 312,000 - - 312,000 |107 ,500 165,500 30,000 303 ,000 - 9,000
Chapter III - Other 'expenses
9.301 IFRB preparatory work ,
- Computer supplies 7,000 - - - -
- Reproduction of _
documents 4,000 2,300 - - 2,300
- Office and other
supplies 2,000 | - - 3,700 3,700
13,000 13,000 2.300 - 3,700 6 ,000 - 7,000

G 98eg
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. Fransfers of credits . Expenditure at 18 October 19Tk
No. Title Final Credits Tozéi Difference
g . . ur
) budget Ttem/item Chap./chap. avallableAqtual 'JCommitted | Estimated FXpendi ©
1 2 3 i 5 6. 7 8 9. 10 11
9.302| Report to the second session *)
Reproduction eosts 45,000 45,000 - - 45,000 hB,OOO*
45,000 - - 45,000 - - 45,000 45,000%)
9.303| Interest credited to the ordinary budget
Interest 15,000 15,000 - - 24,000 24 ,000
15,000, - Z 15,000 - - 2k ,000 24,000 |+ 9,000
TOTAL CHAPTER III 73,000 73,000 | 2,300 - 72,700 75,000 |+ 2,000
GENERAL TOTAL 1,130,000 - —-= 1,130,000 | 150,700| 740,600 | 155,700 [ 07,000 |- 83,000

*) Credit foreseen by the Administrative Council pending a decision by the
Plenary Meeting on form of the final report.

9 8%8Bg
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ANNEX 2

List of Members and Associate Members of the Union

and contributory units

Contributory

A. MEMBERS in Regions 1 and 3 .
units

1. Afghanistan (Republic of)

2. Albania (People's Republic of)

3. Algeria (Algerian Democratic and Popular Republic)
4. Germany (Federal Republic of)

5. Saudi Arabia (Kingdom of)
6. Australia

T. Austria
8
9

N
= o=

’._.I
HH®ORHOHOW

. Bangladesh (People's Republic of)
. Belgium
10. Byelorussian Soviet Socialist Republic
11. Burma (Socialist Republic of the Union of)
12. Botswana (Republic of)
13. Bulgaria (People's Republic of)
14, Burundi (Republic of)
15. Cameroon (United Republic of)
16. Central African Republic
17. China (People's Republic of) 15
18. Cyprus (Republic of) '
19. Vatican City State
20. Congo (People's Republic of the)

=

'_l

LSEVEV B

Ol= OIS POI-

21. Korea (Republic of) 1
22. Ivory Coast (Republic of the) 1
23. Dahomey (Republic of) 3
2L4. Denmark . 5
25. Egypt (Arab Republic of) 5
26. United Arab Emirates 1

27. Group of Territories represented by the French

Overseas Post and Telecommunication Agency 1
28. Spain 3
29. Ethiopia 1
30. Fiji 3
31. Finland 3
32. France 30
33. Gabon Republic 3
34. Gambia 3
35. Ghana 1

36. Greece 1
37. Guinea (Republic of) '

38. Equatorial Guinea (Republic of)

39. Upper Volta (Republic of)

40. Hungarian People's Republic 1

NI= I POl
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Contributory

MEMBERS in Regions 1 and 3 (continued) units

41, India (Republic of) 1
42, Indonesia (Republic of)

43, Iran

4L, Iraq (Republic of)

45, Ireland

L46. Iceland

L47. Israel (State of)

48. Italy ' 10
L9, Japan 20
50. Jordan (Hashemite Kingdom of)

51. Kenya (Republic of)

52. Khmer Republic 1
53. Kuwait (State of) 1
54. Laos (Kingdom of)

55. Lesotho (Kingdom of)

56. Lebanon 1
5T. Liberia (Republic of) 1
58. Libyan Arab Republic ,

59. Liechtenstein (Principality of)

60. Luxembourg

61l. Malaysia 3
62. Malawi

63. Maldives (Republic of)

6L, Malagasy Republic 1
65. Mali (Republic of)

66, Malta _

67. Morocco (Kingdom of) 1
68. Mauritius

69. Mauritania (Islamic Republic of)

T0. Monaco

T1l. Mongolian People's Republic

72. Nauru (Republic of)

T3. Nepal

T4. Niger (Republic of the)

75. Nigeria (Federal Republic of) 2
T76. Norway

TT. New Zealand

78. Oman (Sultanate of)

79. Uganda (Republic of)

80. Pakistan

81. Netherlands (Kingdom of the)

82. Philippines (Republic of the)

83. Poland (People's Republic of)

84, Qatar (State of)

85. Syrian Arab Republic

86. German Democratic Republic

87. Ukrainian Soviet Socialist Republic
88. Roumania (Socialist Republic of)
89. United Kingdom of Great Britain and Northern Ireland 30
90. Rwanda (Republic of)
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91.
92.
93.
ok,
95.
96.
97.
98.
99.
100.
101.
102.
103.
10kL.

105.
106.
107.
108.
109.
110.
111.
112.
113.
11k,
115.
116,

Senegal (Republic of the)

Sierra Leone

Singapore (Republic of)

Somali Democratic Republic

Sudan (Democratic Republic of the)

Sri Lanka (Ceylon) (Republic of)

Sweden

Switzerland (Confederation of)

Swaziland (Kingdom of)

Tanzania (United Republic of)

Chad (Republic of the)

Czechoslovak Socialist Republic

Spanish Saharian Territory

Overseas Territories for the international relations
of which the Government of the United Kingdom of

 Great Britain and Northern Ireland are responsible

Thailand

Togolese Republic

Tonga (Kingdom of)

Tunisia

Turkey

Union of Soviet Socialist Republics

Viet-Nam (Republic of)

Yemen Arab Republic

Yemen (People's Democratic Republic of)

Yugoslavia (Socialist Federal Republic of)

Zaire (Republic of)

Zambia (Republic of).

ASSOCIATE MEMBERS in Regions 1 and 3

l.

Papua New Guinea

MEMBERS AND ASSOCIATE MEMBERS in Region 2 participating

in the conference

l.

Brazil (Federative Republic of)

Contributory

units

'._l
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ANNEX 3

PARTICIPATION OF INTERNATIONAL ORGANIZATIONS AND RECOGNIZED
PRIVATE OPERATING AGENCIES IN THE WORK OF THE FIRST SESSION

OF THE BROADCASTING CONFERENCE

I, INTERNATIONAL ORGANIZATIONS

a) Specialized agencies

NONE

b) Other international organizations

International Special Committee on Radio
Interference (C.I.S.P.R.)

International Radio and Television
Organization (0.I.R.T.)

Arab Telecommunication Union
Asian Broadcasting Union
Arab States Broadcasting Union

Union of National Radio and Television
Organizations of Africa (U.R.T.N.A.)

European Broadcasting Union (E.B.U.)

II. RECOGNIZED PRIVATE OPERATING AGENCIES

British Broadcasting Corporation

Independent Broadcasting Authority

Class of
contribution

exempt

exempt
exempt
exempt

exempt

exempt

exempt

unit

[V E TV P

unit
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Note by the Chairman of the Conference

On request by the Head of the Delegation of the German Democratic
Republic, the attached letter is brought to the notice of the Conference.

Annex : 1
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ANNEX

DELEGATION OF THE GERMAN DEMOCRATIC REPUBLIC TO THE
I.T.U. BROADCASTING CONFERENCE (FIRST SESSION), GENEVA 19Tk

Mr. Fritz Locher
Chairman of the
ITU Broadcasting Conference
(First Session)
"~ Geneva

Geneva, 17 October 19Tk

Mr. Chairman,

I have the honour to submit to you the following statement of the
delegation of the German Democratic Republic :

"Taking into consideration that in the preliminary

list of participants of the ITU Broadcasting Conference
(First Session), Geneva 1974, two representatives of
institutions of Berlin (West) are indicated as members
of the delegation of the Federal Republlc of Germany,
the delegation of the GDR states

1) that the participation of the said representatives in
the work of the conference as well as their indication
in the conference materials can only be done with regard
to the provisions of the Quadripartite Agreement of
3 Septembher 1971, and

2) that as far as matters of security and of the status of
Berlin (West) are affected by the conference work, the
strict observance of the Quadripartite Agreement of
3 September 1971 must be guaranteed."

e

I should llke to ask you, Mr. Chairman, to bring this statement
of the GDR delegation to the notice of the Conference.

Please accept Mr Chairman, the assurances of my distinguished
consideration. .

G. SCHULZ
Acting Head of Delegation
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PLENARY MEETING

B.5

5th SERIES OF TEXTS SUBMITTED BY THE
'EDITORIAL COMMITTEE TO THE PLENARY MEETING

The following texts are submitted to the Plenary Meeting
for first reading :

Source Document No. Title
c5 87 ' ~ Chapter 1 Definitions (LPCs)
C5 8l 9.1 Planning principles
C5 87 , 9.6 Low power channels

Miss M. HUET
Chairman of the
Editorial Committee

Annexes : 6 pages-
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'CHAPTER 1
DEFINITIONS

L)

Low power channels (LPCs

Low power channels are for use by medium frequency broadcasting
stations employing a maximum e.m.r.p. of 1 kW (c.m.f. of 300 V) and for
which simplified planning and coordinating methods may be used.

1) These channels are intended to replace the International Common
Frequencies defined in the 1948 Copenhagen Plan.
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9.1 Planning principles
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CHAPTER 9

METHOD OF PLANNING

1)

The LF/MF Broadcasting Conference will draw up a new LF/MF
frequency assignment Plan in Regions 1 and 3.

The Plan will be drawn up in accordance with the principle that
all countries, large and small, have equal rights. It should also be
based on the needs of administrations and should bring about satisfactory
reception conditions in all countires, having regard to the different
conditions of the countries in Regions 1 and 3 and, in particular, the
needs of the developing countries.

The Plan will be drawn up having regard to ground-wave service
areas and, in certain cases, of sky-wave service areas. The ground-wave
may be used to cover large or small areas.

It is extremely desirable that the channel spacing should be
uniform over the whole area covered by the Plan. (The ideal would obviously
be for this principle to apply throughout the world.)

The nominal carrier frequencies should be integral multiples of
the channel spacing.

It is noted that by selecting integral multiples of the channel
spacing for use as the intermediate frequency or frequencies of future
receivers, some advantage may be gained by reducing integfegence generated
internally in these receivers (see C.C.I.R. Report 458 / 1 /, item 3.2.k4).
Such an arrangement is of value only when the carrier frequen01es are
themselves 1ntegral multiples of their spacing.

1) Certain administrations expressed a preference for a more
technical planning principle based on coverage units.
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9.6 Low power channels

9.6.1 Principles of planning

It 1s recommended :

- that simplified methods should be used for the preparation of
the Plan and also for coordination of any subsequent additions
or modificationss

- that low power channels (LPCs) should not be adjacent to
channels used by transmitters providing a service in the same
area with low usable field strengths;

- that LPCs should be sufficiently separated from each other in
frequency in order to allow simultaneous use in the same areaj

- that LPCs should be reserved for transmitters which cannot
form part of a synchronized network on another channel.

The value of the nominal usable field strength in low power
channels should be 88 dB/1uVm. However, the resultant field strength
of a low power transmitter network at the boundary of the territory of
any other country should not exceed 0.5 mV/m except by agreement with
the Administration concerned. -Paragraph 9.6.2 shows the method of calculating
this field strength.

9.6.2 Methods of planning low—poweér channels

1)

9.6.2.1 Method of planning

The nominal usable field strength in these channels is
limited to 88 dB/1uVm. To ensure that this value is not exceeded as
a result of interference from transmitters in other countries, the
transmitter network of each country should be so regulated that the
resultant field strength at the border of any neighbouring country does
not exceed 0,5 mV/m in any LPC.

1) Tt may be of assistance to Administrations when drawing up
their requirements for LPC assignments to note that an approximate indication
of their guota of assignments in these channels may be assessed on the bagis
of uniform power density. The total power used in a country of area A km
is then approximately A.50 mW in any LPC. The exact total power will depend
upon local conditions and will in any case be less if transmitters are
concentrated near the borders with other countries. ‘
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The resultant field strength in mV/m is calculated
according to the formula v E12 + Ege + E32 + ..., where Ep, Ep, E3, ...
are the values of field strength in mV/m due to each individual transmitter
in a country operating in a given LPC. Only field strengths due to
stations within 500 km of the border of a neighbouring country will be
included in the calculation. '

These values of field strength By, Ep, E3, etc. are to
be calculated according to the curves shown in Figure ... taking account
of the radiated power of the transmitter and the distance from the border
of the neighbouring country. These curves are for ground wave propagation
and an e.m.r.p. of 1 kW (c.m.f. of 300 V) / in the horizortal plane, .
and for a frequency of 1 MHQ_/. Curves A and B are based upon a ground
conductivity of 10 mS/m over land and 4 S/m over sea / (which are normally
used for planning purposes) /. Where the ground conductivity is known
to be significantly greater than 10 mS/m, the dashed line (30 mS/m) should
be used for calculation.

Curve D should be used for sky wave propagation; it has
been assumed that the transmitting antenna is a short vertical antenna.

9.6.2.2 Modification of the Plan

Subsequent to Part 2 of the Conference, certain administrations
may require to modify or add to their requirements for LPCs. In these
circumstances, administrations may make changes, coordinating only with
those countries whose borders are within a certain distance of the new
or modified station. This coordination distance depends upon the radiating’
characteristics of the new or modified station; it is shown in Table 1.

- This Table is based on the assumption that the addition
of a further transmitter does not increase the nominal usable field
strength / due to the other transmitters in the same channel / by
more than 0.2 dB, taking into account both ground-wave and sky-wave
propagation.

The simplified coordination should not be used for the
addition of synchronized transmitters if the total equivalent power of
the group exceeds 1 kW.

Where new requirements are such that the simplified
coordination cannot be used, the normal coordination procedure will be
applied.
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TABLE 1

c.m.f. €.M.T.D. Coordination distance
(V) (kW) ~ (km)

300 1.0 T 700

260 0.75 500 .

212 0.5 400 -

150 0.25 200, 350%)

95 0.1 70, 250%)

67 0.05 50, 200%)

*) Values for a propagation path over sea.
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INTERNATIONAL TELECOMMUNICATION UNION

BROADCASTING CONFERENCE Document Ko. 125-F

22 QOctober 19Th
(FIRST SESSION) GENEVA, 1974 Original : English

PLENARY MEETING

" Republic of Viet-Nam

DECLARATTION

The delegation of the Republic of Viet=Nam rejects as unfounded
the statement made by the delegation of China in Document No. 95

1. No article of the Paris Agreement on Viet~Nam either refers
to the Viet-Cong or describes it as an administration or government.

2, According to the Paris Agreement (Chapter IV), the Viet—Cong
should join the South Viet—Namese people to elect one government for
South Viet—Nam, and not for North Viet-Nam to create a separate entity
under the label of the so-called "P.R.G." (Provisional Revolutionary
Government ).

3. The Paris Agreement has not set up and it is not within

its competence to set up the "P.R.G." or any entity other than the Republic
of Viet-Nam as a "legal government in South Viet-Nam". The Paris
Agreement has not either changed and it is not within its competence

to change the legal and constitutional character of the government of

the Republic of Viet—-Nam.
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\ i DRAFT RESOLUTION ...

Channel spacing

The Regional Administrative LF/MF Broadcasting Conference
(First Session), Geneva, 19T

noting

Resolution No. 4 of the African LF/MF Broadcasting Conference
(Geneva, 1966),

considering

a. that the use of a uniform channel spacing throughout Regions
1 and 3 would facilitate the use of the frequency bands allocated for
broadcasting in a more rational way than at present;

b. that a majority of administrations is in ,
favour of a plan with 9 kHz channel spacing and with centre frequencies
equal to integral multiples of 9 kHz; '

h;;é} _ that a substantial minority of administrations
is 1in favour of a plan with 8 kHz channel spacing and with centre
frequencies equal to integral multiples of 8 kHz;

d. that, nevertheless, the countries of Regions 1 and 3 have agreed
that a new draft plan should be prepared with 9 kHz channel spacing and
with centre frequencies equal to integral multiples of 9 kHz;

e. that the adoption of such a uniform channel spacing would mean
changing the centre frequencies of most stations in Regions 1 and 3;

resolves

1. that a draft plan for broadcasting frequency assignments in the
g MF bands for Regions 1 and 3 should be prepared by the Second Session
using the centre frequencies listed in the Annex;

- 2. that when the draft plan is prepared, any frequency that is
already being used shall first be replaced by the frequency of the nearest
new channel and subsequent changes desired should be negociated between
the administrations concerned or groups of administrations concerned
during the Second Session; '
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3. that, however, if the majority of Administrations represented at
the Second Session of the Conference, after careful examination, Ffinds that
the draft plan is unsatisfactory, the Conference may consider the
possibility of preparing a plan based on a different channel spacing; in
this case the provision of paragraph 2 shall also apply;

H. that the Second Session of the Conference shall adopt for the

frequency changes required in Regions 1 and 3 a time table which takes
into account the special, conditions of the developing countries.

Annex : 1
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ANNEXE-ANNEX-ANEXO

ESPACEMENT UNIFORME DES CANAUX DE 9 KHZ DANS LA BANDE DES ONDES HECTOMETRIQUES
UNIFORM CHANNEL SPACING OF 9 KHZ IN THE MF BAND
SEPARACION UNIFORME DE CANALES DE 9 KHZ EN LA BANDA DE ONDAS HECTOMETRICAS

o. (Hz) | No. L lz) | M. i lem)
1 531 | a4 891 81 1251
2 540 42 900 82 1260
3 549 _ 43 909 83 © 1269
4 558 44 918 84 1278
5 567 s 921 . 85 1287
6 576 46 936 86 1296
7. 585 41 | 945 87 1305
8 594 48 954 88 1314
9 603 49 963 89 1323
10 612 50 972 90 1332,
11 621 f 51 981 91 . 1341
12 630 52 990 92 1350
13 639 . 53 999 - 93 1359
14 618 ‘ 54 . 1008 o 1368
15 657 ‘ 55 1017 95 1377
16 666 56 1026 96 1386
17 675 5T 1035 o1 1395
18 684 58 1044 08 1404
19 693 © - 59 1053 99 - 1413
20 702 : 60 1062 100 1422
21 b S 61 1071 101 1431
22 720 ‘ 62 1080 . 102 1440
23 729 : 63 1089 103 1449
24 738 64 1098 | 104 1458
25 47 65 1107 105 1467
26 : 756 66 1116 106 1476
27 65 67 1125 107 1485
28 114 68 1134 108 1494
29 783 . 69 71143 109 1503
30 792 70 1152 11¢ 1512
31 801 7 1161 111 1521
32 810 72 - 1170 112 1530
33 819 73 1179 113 1539
34 828 74 1138 114 1548
15 837 15 1197 115 1557
36 846 76 1206 116 1566
37 T 855 , 77 - 1215 117 1575
8 864 78 1224 18 1582
39 . 873 79 1233 119 1593

40 882 80 1242 120 1602
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Chairman : Mr. Samuel H. BUTLER (Republic of Liberia)
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1. Approval of the Summary Record of the
first meeting of Committee 2 71

2. Draft final report of Committee 2 to
the Plenary Meeting DT/36
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1. Approval of the Summary Record of the first meeting of Committee 2
(Document No. T71)

The Summary Record of the first meeting of Committee 2 was

approved.

2. Draft final report of Committee 2 to the Plenary Meeting
(Document No. DT/36)

The Chairman pointed out some amendments to the Annex of
Document No. DT/36 which were necessary because representation at the
Conference had changed, and some more credentials had been received and
examined, since the publication of that document.

The delegate of the U.S.S.R., speaking also for a number of
other countries, handed in statements for inclusion as annexes to the
Final Report of Committee 2.

The Final Report of Committee 2 (Document No. DT/36, as
amended) was approved.

The Chairman thanked the Committee for authorizing him to
examine any credentials that might still be received, and to report

directly to the Plenary Meeting.

The meeting rose at 1540 hours.

The Secretary : The Chairman :

P.A. TRAUB Samuel H. BUTLER
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Channel spacing

The Chairman of Working Group 4B, summing up the results of that
Working Group, said that all delegations were agreed on the need for a
uniform channel spacing throughout Regions 1 and 3. Agreement had,
however, not yet been reached on whether its value should be 8, 9 or 10 kHz.

The Chairman pointed out that that was the crucial problem of
the Conference, as differences in channel spacing caused serious difficulties,
especially on the frontier between Regions 1 and 3.

The delegate of the United Kingdom, reviewing the various
possibilities, advocated a frequency assignment plan with a channel spacing
of 8 kHz, which would give 135 channels between 528 and 1 600 kHz, with
the band divided into 3 or 4 blocks according to transmitter power, as
described in Documents Nos. 6 and LO, as that would enable the most efficient
use of the spectrum to be made. It would, however, involve significant
frequency changes, and therefore high costs. Division of the band into a
greater number of smaller blocks as described in Document No. 25, .involved
very much smaller changes and costs. The adoption of a plan with a channel
spacing of 8 kHz would diminish congestion in Region 1, and would increase
the number of available channels in Region 3 by 25 %, providing room for
expansion where it was bound to be needed. In a well-engineered assignment
plan, an audio bandwidth of 10 kHz could be achieved with a channel spacing
of 8 kHz, which was therefore not incompasible with good reception quality.
For countries in a fortunate position, e.g., those desiring an adjacent
channel protection ratio of O dB, even a channel spacing of 10 kHz was not
enough; such difficulties could be overcome by using only every other
channel. Interference between Regions 2 and 3 could more easily be avoided
as such a plan would provide more common carrier fregquencies.

A frequency assignment plan with a channel spacing of 9 kHz,
which would give 120 channels between 531 and 1 602 kHz,would, in Region 1,
reduce the number of channels by 1 and involve changing the frequencies of
all transmitters without significant benefit, unless the band were divided
into blocks according to transmitter power.

A plan with a channel spacing of 10 kHz, which would give 108
channels between 530 and 1 600 kHz, would worsen congestion in Region 1,
and was therefore unacceptable.

-



Document No. 128-E(Rev.l)
Page 3

A channel spacing of 8 kHz, with a subdivision of the band into
blocks, would therefore give maximum benefits to everyone, allowing
congestion to be diminished in Europe — where it was not intended to set
up additional transmitters - and greater flexibility in Region 3.

The observer from the Asian Broadcasting Union, referring to
Documents Nos. 67 and 69, pointed out that at least 13 Asian countries
were in favour of a plan retaining the present channel spacing of 10 kHz.
Careful consideration of the plan using a channel spacing of 8 kHz had
shown it to be unacceptable in most of Asia for technical and economic
reasons. The Asian countries in question did not want to lower their
standards of broadcasting, or spend a lot of money, to solve avoidable
problems created in Region 1, or to satisfy desires for additional
outlets. In view of the necessity of uniform channel spacing, a compromise
to use a channel spacing of 9 kHz might, however, be considered.

The delegate of Pakistan considered that since present usage had
come about on a purely regional basis, it might be a mistake to decide on
a uniform channel spacing without taking into account Region 2. Changing
frequencies might involve high costs, especially where elaborate antenna
systems were used, and it did not seem reasonable to solve interference
problems in Region 1 at the cost of developing countries free of such
problems. Moreover, increases in transmitter power throughout the world
had already begun to cause interference between Regions 2 and 3. A uniform
channel spacing of 10 kHz throughout the world appeared to be the best
solutiony if a compromise had to be made all the same, a channel spacing
of 8 kHz seemed preferable to one of 9 kHz.

The delegate of New Zealand pointed out that the average fregquency
change necessary in Region 3 would be 2 to 3 kHz, up to a maximum of 6 kHz
in individual cases. Thus, costs would not be too high, and such changes
would make no difference to transmitters or listeners.

The delegate of Belgium remarked that it had been possible to
reach agreement in Europe by a scientific study of optimal utilization
of the spectrum; the results of this research were given in E.B.U.'s
Document No. 3206. It did not seem generous to maintain that the problems
of congestion in Europe could have been avoided, instead of agreeing to
a channel spacing of 8 kHz, which could be objectively shown to be the
optimal solution throughout Regions 1 and 3. '

The delegate of the Netherlands pointed out that there was no
close link between channel spacing and quality, as could be seen from
VHF/FM stereophonic broadcasting where channels occupying 250 kHz only
required channel spacings of 100 kHz, still achieving the highest possible |
quality.
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The delegate of Pakistan considered that a channel spacing of
8 kHz would be acceptable if it could be guaranteed that frequency changes
would be small, of the order of 1 or 2 kHz. He did not, however, believe
such a guarantee to be possible.

The delegate of Belgium replied that the frequency changes would
be restricted to a maximum of 4 kHz; some frequencies would remain unchanged.
However, for planning purposes it would probably be necessary to make a
number of more substantial changes. If use were made of the method recommended
by New Zealand (Document No. 25), i.e. dividing the frequency band into a
fairly large number of blocks to group together transmitters of comparable

power, there would be some frequency changes which might be in the region of 10%.

The delegate of France pointed out that the frequencies of most
modern transmitters could be changed considerably without any technical
difficulties, while a change of about 5 % was quite possible in older
transmitters.

Changes of up to 10 % could easily be carried out on monopole
antennae, and almost all directional antennae allowed changes of 5 % without

significantly deforming the directivity diagram.

The delegate of Australia remarked that either 8 kHz or 9 kHz
channel spacing would involve changing the operating frequency of about
200 transmitters in Australia, with radiated powers ranging between 2 kW
and 50 kW. The numbers would be high because every one of the 108 channels
was in use at present. An average cost of about $ 50 had been estimated whicl
in all cases would involve the change of an oscillator crystal and, in some
cases, adjustment of the antennae.

It was also stated that the number of high power Region 2 stations in
the Pacific area of Region 3 likely to cause interference in Region 3 from
channel heterodynes was very small, and that the relative distances involved
were very great.

The delegate of Pakistan remarked on the fact that estimates of
the frequency changes that would be necessary had grown rapidly in the
course of the meeting.

The observer from the European Broadcasting Union felt that
the purpose of the Conference was not to force the majority to accept a
proposal that they did not consider advantageous, but rather to find a
solution offering maximum benefit to all concerned.
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The Chairman observed that in view of the interference problems
which existed in the border area between Regions 1 and 3, it was impossible
to contemplate frequency changes in one region without taking account of
conditions in the other. If the overall situation was to be improved,
some agreement on uniform channel spacing seemed essential.

The delegate of Algeria said that uniform channel spacing was
indeed of fundamental importance to all countries in the border area
between Regions 1 and 3. He was happy to note from the discussion which
had Jjust taken place that the countries of Region 3 seemed willing to
make some sacrifices. Every effort should be made to reach a compromise
solution that was acceptable to all.

The Chairman said that the attention of Committee 5 might
appropriately be drawn. to the need to provide the countries in Regions 1
and 3 with the assurance that the frequency changes contemplated would be
kept as small as possible.

The delegdate of the United Kingdom proposed that a small ad hoc
working party should be set up to examine the various frequency channelling
plans which had been discussed and to prepare a statement for submission
to the Committee on the maximum and minimum frequency changes which would
be required to move from one plan to another.

Following a discussion on the composition, terms of reference
and usefulness of the proposed working party, in which the delegates of
the U.S.8.R., the United Kingdom, Spain, France, the Federal Republic of Germany,
Sweden, Belgium, Egypt, Algeria, New Zealand, Pakistan, Japan, Australia,
Lesotho, Nigeria, India, Uganda, Roumsnia, Mauritania, Maldysia and Lebanon,
the Chairman and the observer for the Arab States Broadcasting Union took
part, the United Kingdom proposal was adopted.

It was decided that the working party should be composed of the
United Kingdom (Chairman), Belgium (for Western Europe), the U.S.S.R. (for
Eastern Europe), Algeria (for the Arab States), Nigeria (for Africa),
Australia and Japan (for Asia), and a representative of the C.C.I.R.

The terms of reference of the working party, as worded in the
United Kingdom proposal, were approved, and the working party was regquested
to report its findings to the next meeting of the Committee.
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Other business (Document No. 83)

The delegate of Australia introduced Document No. 83, which
had been referred to Committees 4 and 5. Although the document was
concerned mainly with planning methods, it was based on a technical
argument related to the Italian proposal in Document No. 49 and
sought to show how a full lattice plan might be merged with planning
suited to the Australian area. It had, he believed, already been

-accepted by Committee 5.

The meeting rose at 1215 hours.

The Secretary : The Chairman :

C. GLINZ J. RUTKOWSKI

-~
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Channel spacing

o

The Chdirman of Working Group 4B, summing up the results of that
Working Group, said that all delegations were agreed on the need for a :
uniform channel spacing throughout Regions 1 and 3. Agreement had,

however, not yet been reached on whether its value should be 8, 9 or 10 kHz.

The Chalrman pointed out that that was the crucial problem of
the Conference, as differences in channel spacing caused serious difficulties,
especially on the frontier between Regions 1 and 3.

The delegate of the United Kingdom, reviewing the various
possibilities, advocated a frequency assignment plan with a channel spacing
of 8 kHz, which would give 135 channels between 528 and 1 600 kHz, with
the band divided into 3 or 4 blocks according to transmitter power, as
described in Documents Nos. 6 and 40, as that would enable the most efficient
use of the spectrum to be made. It would, however, involve significant
frequency changes, and therefore high costs. Division of the band into a
greater number of smaller blocks as described in Document No. 25, involved
very much smaller changes and costs. The adoption of a plan with a channel
spacing of 8 kHz would diminish congestion in Region 1, and would increase
the number of available channels in Region 3 by 25 %, providing room for
expansion where it was bound to be needed. In a well-engineered assignment
plan, an audio bandwidth of 10 kHz could be achieved with a channel spacing
of 8 kHz, which was therefore not incompatible with good reception quality.
For countries in a fortunate position, e.g., those desiring an adjacent
channel protection ratio of O dB, even a channel spacing of 10 kHz was not
enough; such difficulties could be overcome by using only every other
channel. Interference between Regions 2 and 3 could more easily be avoided
as such a plan would provide more common carrier frequencies.

A frequency assigament plan with a channel spacing of 9 kHz,
which would give 120 channels between 531 and 1 602 kHz,would, in Region 1,
reduce the number of channels by 1 and involve changing the frequencies of
all transmitters without significant benefit, unless the band were divided
into blocks according to transmitter power.

A plan with a channel spacing of 10 kHz, which would give 108
channels between 530 and 1 600 kHz, would worsen congestion in Region 1,
and was therefore unacceptable.
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A channel spacing of 8 kHz, with a subdivision of the band into
blocks, would therefore give maximum benefits to everyone, allowing
congestion to be diminished in Europe - where it was not intended to set
up additional transmitters - and greater flexibility in Region 3.

The observer from the Asian Broadcasting Union, referring to
Documents Nos. 67 and 69, pointed out that at least 13 Asian countries
were in favour of a plan retaining the present channel spacing of 10 kHz.
Careful consideration of the plan using a channel spacing of 8 kHz had
shown it to be unacceptable in most of Asia for technical and economic
reasons. The Asian countries in question did not want to lower their
standards of broadcasting, or spend a lot of money, to solve avoidable
problems created in Region 1, or to satisfy desires for additional
outlets. In view of the necessity of uniform channel spacing, a compromise
to use a channel spacing of 9 kHz might, however, be considered.

The delegate of Pakistan considered that since present usage had
come about on a purely regional basis, it might be a mistake to decide on
a uniform channel spacing without taking into account Region 2. Changing
frequencies might involve high costs, especially where elaborate antenna
systems were used, and it did not seem reasonable to solve interference
problems in Region 1 at the cost of developing countries free of such
problems. Moreover, increases in transmitter power throughout the world
had already begun to cause interference between Regions 2 and 3. A uniform
channel spacing of 10 kHz throughout the world appeared to be the best
solutiony 1f a compromise had to be made all the same, a channel spacing
of 8 kHz seemed preferable to one of 9 kHz.

The delegate of New Zealand pointed out that the average frequency
change necessary in Region 3 would be 2 to 3 kHz, up to a maximum of 6 kHz
in individual cases. Thus, costs would not be too high, and such changes
would make no difference to transmitters or listeners.

.

The delegate of Belgium remarked that it had been possible to
reach agreement in Europe by a scientific study of optimal utilization
of the spectrum; the results of this research were given in E.B.U.'s
Document No. 3206. It did not seem generous to maintain that the problems
of congestion in Europe could have been avoided, instead of agreeing to
a channel spacing of 8 kHz, which could be objectively shown to be the
optimal solution throughout Regions 1 and 3.

The delegate of the Netherlands pointed out that there was no
close link between channel spacing and quality, as could be seen from
VHF/FM stereophonic broadcasting where channels occupying 250 kHz only
required channel spacings of 100 kHz, still achieving the highest possible
quality.
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The delegate of Pakistan considered that a channel spacing of
8 kHz would he acceptable if it could be guaranteed that frequency changes
would be small, of the order of 1 or 2 kHz. He did not, however, believe
such a guarantee to be possible.

The delegate of Belgium replied that most frequency changes
would be small, and some of up to 10 % could be made quite easily, while
other frequencies would remain unchanged, especially if the band were divided
into 3 or b blocks according to transmitter power and type of service. A
more easily acceptable plan would be possible if the band were divided into
smaller blocks, as explained in Document No. 25, as transmitters of comparable
power could be grouped together.

The delegate of France pointed out that the frequencies of most
modern transmitters could be changed considerably without any technical
difficulties, while a change of about 5 % was quite possible in older
transmitters.

Changes of up to 10 % could easily be carried out on monopole
antennae, and almost all directional antennae allowed changes of 5 % without
significantly deforming the directivity diagram.

The delegate of Australia remarked that the adoption of a channel
spacing of 8 kHz would involve changing the frequency of 12 transmitters
(ranging from 2 to 50 kW) in Australia, where all the channels in the band
were used. The cost of this change, which would involve a new crystal,
and adjustment of the antennae, had been estimated at $ 50 per station.

The number of high-power stations in Region 2 likely to cause
interference in Region 3 was not great, and relative distances between
Regions 1 and 3 were quite different from those between Regions 2 and 3.

The delegate of Pakistan remarked on the fact that estimates of
the frequency changes that would be necessary had grown rapidly in the
course of the meeting.

The observer from the European Broadcasting Union felt that
the purpose of the Conference was not to force the majority to accept a
proposal that they did not consider advantageous, but rather to find a
solution offering maximum benefit to all concerned.

The Chairman observed that in view of the interference problems
which existed in the border area between Regions 1 and 3, it was impossible
to contemplate frequency changes in one region without taking account of
conditions in the other. ITf the overall situation was to be improved,
some agreement on uniform channel spacing seemed essential.



D

Document No. 128-E
Page 5

The delegate of Algeria said that uniform channel spacing was
indeed of fundamental importance to all countries in the border area
between Regions 1 and 3. He.was happy to note from the discussion which
had Jjust taken place that the countries of Region 3 seemed willing to
make some sacrifices. Every effort should be made to reach a compromise
solution that was acceptable to all.

The Chairman said that the attention of Committee 5 might
appropriately be drawn to the need to provide the countries in Regions 1
and 3 with the assurance that the frequency changes contemplated would be
kept as small as possible.

The delegate of the United Kingdom proposed that a small ad hoc
working party should be set up to examine the various frequency channelling
plans which had been discussed and to prepare a statement for submission
to the Committee on the maximum and minimum frequency changes which would
be required to move from one plan to.another.

Following a discussion on the composition, terms of reference
and usefulness of the proposed working party, in which the delegates of
the U.S.8.R., the United Kingdom, Spain, France, the Federal Republic of Germany,
Sweden, Belgium, Egypt, Algeria, New Zealand, Pakistan, Japan, Australia,
Lesotho, Nigeria, India, Uganda, Roumdnia, Mauritania, Malaysia and Lebanon,
the Chairman and the cbserver for the Arab States Broadcasting Union took
part, the United Kingdom proposal was adopted.

It was decided that the working party should be composed of the
United Kingdom (Chairman), Belgium (for Western Europe), the U.S.S.R. (for
Eastern Europe), Algeria (for the Arab States), Nigeria (for Africa),
Australia and Japan (for Asia), and a representative of the C.C.I.R.

The terms of reference of the working party, as worded in the
United Kingdom proposal, were approved, and the working party was requested
to report its findings to the next meeting of the Committee.
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Other business {(Document No. 83)

The delegate of Australia introduced Document No. 83, which
had been referred to Committees 4 and 5. Although the document was
concerned mainly with planning methods, it was based on a technical
argument related to the Italian proposal in Document No. 49 and
sought to show how a full lattice plan might be merged with planning
suited to the Australian area. It had, he believed, already been
accepted by Committee 5.

" 'The meeting rose at 1215 hours.

The Secretary : The Chairman :

C. GLINZ ' _ J. RUTKOWSKI

- e
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2,2 Sky-wave propagation

Within Region 1 and for Australia and New Zealand* )» the sky-wave
propagation prediction method described in Appendix B should be used.
In Region 1 the basic propagation formula is given by Equation (I) of that
Appendix. In Australia and New Zealand the basic propagation formula is
given by Equation (13) of the same Appendix. Some examples of the use of
this method are given in the Annex to this Appendix,

Within the Asian part of Region 3*), the Cairo North-South curve,
given in Appendix E, or a mathematical formula which gives the same result,
should be used. No corrections should be made for sea gain. Polarization

coupling loss should be calculated according to the method described in
Appendix E.

For paths which pass from one region to another, the method used
should be that which applies at the mid-point of the great-circle path.

Within the whole of Regions 1 and 3 the radiation in a given
direction is expressed in dB with reference to 300 V cymomotive force or
1 kW e.m.r.p, The powers are expressed in dB relative to 1 KW.

*) For sky-wave field-strength prediction, the boundary between Australia
and New Zealand, on the one hand, and the Asian part of Region 3* on the
other hand, shall be described by geographic latitude 11° South.
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APPENDIX B

SKY-WAVE FIELD-STRENGTH PREDICTION METHOD FOR THE FREQUENCY

RANGE 150 TO 1605 kHz FOR REGION 1, AUSTRALIA AND NEW ZEALAND

List of symbols

b

Fo

Fy

f’

LSS I I
2o |

Solar-activity factor given in Section 2.6
Ground distance between transmitter and receiver (km)

Annual median field strength at the reference time defined
in Section 2 (db above 1 uV/m)

Annual median field strength at time t (dB above 1 uV/m)
Frequency (kHz)
A frequency defined in Equation (6) (kHz)

Antenna gain referred to a short vertical antenna in the
direction of propagation

Sea gain for a terminal on the coast (dB)

Sea gain for a terminal near the sea (dB)
Transmitting antenna height

Height of reflecting layer (km)

Magnetic dip angle (degrees)

Basic loss factor due to the absorption in the ionosphere
Loss factor due to absorption in the ionosphere
Excess polarization coupling loss (dB)

Diurnal loss factor (dB)

Radiated power (dB above 1 kW)

Slant propagation distance (km)

A sea-gain parameter given in Section 2.3
Twelve-month smoothed Zurich sunspot number

Distance of terminal from sea, measured along great-circle
path (km)

Time relative to sunset or sunrise (hours)
Transmitter cymomotive force (dB above 300 volts)

Direction of propagation relative to magnetic East-West
(degrees)

Wavelength

A geomagnetic latitude parameter

(degrees, positive in

northern hemisphere,

Geomagnetic latitude of receiver negative in southern
hemisphere)

Geomagnetic latitude of transmitter
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1. Introduction

This method of prediction gives the night-time sky-wave field strength produced
for a given power radiated from one or more vertical antennae, when measured by a loop aerial
at ground level aligned in a vertical plane along the great circle path to the transmitter.
It applies for paths of lengths up to 12,000 km. However in band 5 it was only verified
for paths of up to 5000 km. The accuracy of prediction varies from region to region and may
be improved in certain regions by applying modifications such as those shown in Section 5.
In any case the method should be used with caution for geomagnetic latitudes greater than 60°.

2. Annual median night-time field strength

The predicted sky—wave field strength is given by :
_ _ - e D
Fo =V + GS LP + 105.3 =~ 20 loglop 10 kRp (1)

where FO = annual median of half-hourly median field strengths (dB above 1;1V/m) at the
reference time defined in Section 2.1.

V = transmitter cymomotive force, dB above a reference cymomotive force of
300 volts

G_.= sea~gain correction, dB
L_= excess polarization—coupling loss, dB
p = slant—-propagation distance, km

kR: loss factor incorporating effects of ilonospheric absorption, focusing
and terminal losses, and losses between hops on multi—~hop paths

2.1 Reference time

The reference time is taken as six hours after the time at which the sun sets at
a point S on the surface of the earth. For paths shorter than 2000 km, S is the mid—point of
the path. On longer paths, S is 750 km from the terminal where the sun sets last, measured
along the great—circle path.

2.2 Cymomotive force

The cymomotive force V in the azimuth and the elevation of the direction of
propagation is calculated by the formula :

V=P+G (2)
where P is the radiated power (expressed in dB/kW).

For the purpose of planning, the losses will be neglected and P will be taken to
be the power supplied to the antenna transmission line.

G is the gain of the antenna in dB referred to a short vertical antenna in
the direction of propagation (See Chapter 1).

For a simple vertical antenna, this gain is given by Figure 1.

2.3 Sea gain

G . is the additional signal gain when one or both terminals is situated near
the sea. GS for a single terminal is given by :

o oast (aB) (3)
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where G_ is the gain when the terminal is on the coast, f is the frequency in kHz and s
is the distance in km of the terminal from the sea, measured along the great-circle path.
Q = 0.44 in band 5 and 1.75 in band 6.. G_ is given in Annex Figure 2 as a function of

d for bands 5 and 6. In band 5, G, = 10 8B when a > 6500 km. Equation (3) applies for
values of s such that Gg > 0. For larger values of s, Gg = 0. If both terminals are near
the sea, GS is the sum of the values of GS for the individual terminals.

2.4 Polarization coupling loss

L_ 1s the excess learization coupling loss. In band 5, LP = 0. In band 6 at
low latitudes, for II{ < Ls0,

-1
L 180 (36 + 02 + 12) 2 -2 dB/terminal (4) (see Figure T)

P

where I is the magnetic dip in degrees at the terminal and 6 is the path azimuth
measured in degrees from the magnetic E-W direction, such that \Gl < 90 For

I > hS = 0. L_ should be evaluated separately for the two termlnals, because of
the dlffereng 6 and I that may apply, and the two L_ values added. The most accurate
available values of magnetic dip and decllnatlon should be used in determining 6 and I
(see Figures 8, 9 and 10).

2.5 Slant propagation distance

For paths longer than 1000 km, p is approximately equal to the ground distance
4 (xm). TFor shorter paths

2 1
= (a° + U ?)? | (5)
T
where hr = 100 km if £ < f' and 220 km if £ > f', where f' (in kHz) is given by

_ _1
£1 =350 + /(2.80)3 + 30037 /3 : (6)

Equation (5) may be used for paths of any length with negligible error.

\

2.6 Loss factor due to absorption in the ionosphere

The loss factor due to absorption in the ionosphere kR is given by

kp =k + 1072 R (1)
where R = twelve-month smoothed Zurich sunspot number. In band 5, b'= 0. In band 6,
b = 1 for Europe and Australia and O elsewhere.

k = 1.9f0‘15 + O.2hfo'h(tan2® - tan237o) (8)

where f = frequency (kHz)
For paths shorter than 3000 km
o = (o + QRZ//Z (9)

where @T and @, are the geomagnetic latitudes (see Figure 11) at the transmitter and
receiver respectively, determined by assuming an earth-centred dipole field model with
northern pole at 78.5°N, 69°W geographic coordinates. ¢ and ®_ are taken as positive
in the northern hemisphere and negative in the southern hemisphere. Paths longer than
3000 km are divided into two equal sections which are considered separately. The value
of ¢ for each half-path is derived by taking the average of the geomagnetic latitudes at
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one terminal and at the mid-point of the whole path, the geomagnetic latitude at the
mid-point of the whole path being assumed to be the average of ¢T and @R. As a consequence

= (30, + @R)//h (10)
for the first half of the path and A
= (8, + 300/ s )

for the second half. The values of k calculated from Equation (8) for the two half-paths
are then averaged and used in Equation (7).

It |8} > 600, Equation (8) is evaluated for ¢ = 60°

3. Nocturnal variation of annual median field strength

t o t . (12)

where F_ = annual median field strength at time t, dB above 1 WV/m

t
FO = annual median field strength at reference time defined in
Section 2.1, 4B above 1 WV/m, given by Equation (1)
Lt = diurnal loss factor, dB, given in Fig. 3

Fig. 3 shows the average of the annual median nocturnal variations for Europe and
Australia, derived from Fig. 8 of C.C.I.R. Report 264 and Fig. 5 of C.C.I.R. Report L3l
respectively; the time t is the time in hours relative to the sunrise or sunset
reference times as appropriate. These are taken at the ground at the midpath position
for d € 2000 km and at 750 km from the termlnal where the sun sets last or rises first
for longer paths.

L, Day-to-day and short-period variations of field strength

The field strength exceeded for 10% of the total time on a series of nights,
during short periods centred on a specific time is :

8 dB greater in band 5
10 dB greater in band 6
than the values of Fo and F, given above.

t
5. Accuracy of the method

This method is believed to be reasonably accurate in Regions 1 and 3. Comparison
of predicted and measured values shows, however, that its accuracy in certain regions
may be further improved by making the following corrections.

Since field strengths measured in Australia and New Zealand are L4 to 7 dB higher
than those predicted by the method, a better prediction formula for this area is

- _ _ - -3
F =V + Gy~ Ly + 108 - 20 log ;p - 0.8 x 10~ k.p ( 13)

The field strength exceeded on and 6 for 10% of the total time on a series of nights,
during short periods centred on a specific time, is only T dB greater than the annual

median in this area.

6. The Annex to the Appendix contains some examples of the use of this method.
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FIGURE 1

Transmitting antenna gain for
a simple vertical antenna
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FIGURE 3

Diurnal loss factor (Lt)
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ANNEX TO APPENDIX B

Example of the use of the sky-wave field—strength prediction method

1)

Short—distance path

Data
Transmitter Rome (Italy)
Receiver Darmstadt (F.R.G.)
Great—circle distance ' 950 km
Frequency 845 kHz
Basic field strength (Fig. 4) 45,5 dB(uv/m)

. . . o
Geomagnetic latltude of transmitter ®’T = 44 Fig. 11
Geomagnetic latitude of receiver iﬁR = hg2°
Geomagnetic latitude parameter s °p 4+ 23 - 480

D = > =

Basic loss factor (Fig. 5) 7.2

Attenuation contributed by loss‘factor = 7.2 x 950 x lO—3 = 6.9 dB
Annual median field strength = 45.5 - 6.9 = 38.6 dB(uV/m)

Iong—distance path with one terminal near the sea and the other
in the tropical region

Data
Transmitter Riyad (Saudi Arabia)
Receiver Helsinki (Finland) (2 xm from sea)
Great—circle distance 4,280 km
Frequency 587 kHz
Basic field strength (Fig. 4) %2.5 dB(pV/m)
. . . = 100,
Geomagnetic latitude of transmitter é,r = 18 Pig. 11
Geomagnetic latitude of receiver ®ZR = 58°



' B.6 B.6 B.6 B.6 B.6 B.6 B.6 B.6 B.6 B.6

B.6

BLUE PAGES
Document No. 129-E

Page 18
First half Second half
of path . of path
Geomagnetic latitude parameter ZQT +'®R. _ 280 @T +39 R = 48
;n
Basic loss factor (Fig. 5) 4.1 6.9
Average loss factor = 4.1 + 6.9 '
- = 5.5
Attenuation contributed by loss factor = 5.5 x 4,280 x lO_3 = 23.5 dB
Dip latitude of transmitter, I (Fig.8) = 30°
Direction of propagation relative to
magnetic east-west at transmitter, @ = T0°
Polarization coupling loss at
transmitter (Fig. 7) = 0.5 dB
Sea-gain