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DRAFT AGENDA
OF THE

FIRST PLENARY MEETING

Monday, 23 August 1982, at 1430 hrs
CICG - ROOM IIF
Document No.
Opening by the Dean of the Conference -
Election of the Chairman of the Conference -
Election of the Vice-Chairman of the Conference A -
Addresses by : the Secretary-General of the ITU ) -
the Chairman of the IFRB ' -
the Difector of the CCIR -

Conference structure and organization of the work DT/2
of the Conference

\

Electicn of the Committee Chairmen and Vice-Chairmen - -

Composition of the Conference Secretariat ‘ -

Allocation of documents to Ccmmittees DT/)
Convening of the Conference ' 23
Invitations to the Conference 2L
Participatién of international organizations 25

in the work of the Conference

Date by which the Credentials Committee -
must submit its conclusions

Working hours of thé Conference -

Other business -

M. MILT

: Secretary—-General
for reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting
since no additional copies can be made available.
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PILENARY MEETING

Note by the Secretary-General

DRAFT
COONFERENCE STRUCTURE

In the context of the agenda appearing in Administrative Council
Resolution No. 852, amended by the Council at its 37th Sessimm, the
swgestions made below were arrived at in accordance with the provisions of
Resolution No. 17 of the World Administrative Radio Conference, Geneva, 1979.

Committee 1 ~ Steering Cammittee

Terms of Reference :

To coordimte the work of the Conmittees, fix the timetable of
meetings, etc.

Cammittee 2 - Creadentials Committee

Terms of Reference :

To verify the credentials of delegations and to report
m its oconclusions to the Plenary Meeting within the time
specified by the latter (No. 369 of the Internatiommal
Telecommmnication Convention, Malaga-Torremolirnos, 1973).

Committee 3 - Budget Control Committee -

Terms of Reference :

To determine the oraanization and the facilities available to the
delegates and to examine and approve the accounts of -expenditure
incurred throughout the duration of the First Sessim of the
Conference (No. 442 of the International Telecommunication
Convention, Malaga-Torremolinos, 1973).

For reasons of economy. this document is pvin;ed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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Camittee 4 — Technical Criteria Cammittee

Terms of Reference :

To establish the technical criteria for the basis of the
reparation, by the Second Sessin of the Canference, of the
Frequency Assignment Plan for FM Sound Broadcasting in the VHF
Band (87.5 - 108 MHz) in Region 1 and in the parts of Afghanistan
and Iran adjacent to that Region, taking into account the following
non-exhaustive list of items (items 1.1 to 1.9 of the agenda) :

- propagation characteristics and methods used to forecast field
strength values in the VHF band and to calaulate the service
areas of sound broadcasting stations;

- optimum channel spacing, channel distribution;

- modulation standards, emitting bandwidths (including stereophony
and other systems laving additional sub-carriers);

- radio freauency protection ratios;

- minimum wanted field strength values; field strengths to be
rrotected;

- maximum radiated power;

- basic characteristics of transmitting and receiving antennae,
polarization;

- receiver sensitivity and selectivity;

- criteria for the compatibility of the FM Sound Broadcasting
Service with :

the Television Broadcasting Service,

the Fixed Service,

~ the Aeronautical Radimavigation Service,
- the Mobile Service,

in the same frequency band or in adjacent bands, taking into
acocount the results of CCIR studies.*

: In accordance with the Administrative Council Resolution No. 852,
the CCIR has prepared a more general report to the Conference,
Document No. 14, in regard to technical bases in confarmity with
Resolution No. 510 of the World Administrative Radio Conference,
1979,
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Cammittee 5 - Planning Methods Committee

Terms of Reference :

To establish the planning principles and methods for the basis for
the preparation, by the Second Session of the Conference, of the
Freaquency Assignment Plan for FM Sound Broadcasting in the VHF
Band (87.5 - 108 MHz) in Region 1 and in the parts of Afghanistan
and Iran adjacent to that Region (item 1.10 of the agenda);

to specify the form in which requirements for inclusion in the
Freauency Assignment Plan should be submitted to the IFRB, and to

fix a date by which they should be submitted (item 2 of the
agenda);

to adopt any recommendation which the First Sessim of the
may consider useful for the Second Sessim of the Conference.

Camittee 6 - Editorial Committee

Terms of Reference :

To perfect the form of the approved texts of the First Sessim of
the Conference without altering the sense (No. 527 of the

International Telecommunication Convention, Malaga-Torremaoliros,
1973).

M. MILI
Secretary-General
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DRAFT FORM FOR USE IN SUBMITTING REQUIREMENTS TO THE IFRB

In accordance with 1tem 2 of the Conference Agenda
(Document No. 1), the Conference has to determine the Form in which
Administrations should submit their requirements for frequency

assignments.

The Conference may wish to consider the attached draft form
(and the instructions for filling it out) which has been prepared by

the IFRB.
F.G. Perrin
Chairman
Annex : 1

are therefore kindly asked to bring their copies to the meeting

For reasons of economy, this document is printed in a limited number. Particip
since no additionsl copies can be made available.
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REGIONAL ADMINISTRATIVE RADIO CONFERENCE FOR VHF BROADCASTING

SECOND SESSION (31 OCTOBER — 12 DECEMBER 1984)

FORM FOR SUBMISSION OF REQUIREMENT FOR A BROADCASTING STATION IN THE BAND 87.5 — 108 MHz
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ANNEX

INSTRUCTIONS FOR FILLING OUT THE FORM

The instructions for filling out the form refer to boxes 01 to 16,

box 21 and box 31. The box 00 is for the use of the IFRB and should be left

blank.

Provision has been made on the form for an administration to enter

its reference number in the box entitled ADMIN SERIAL No.

Box No.

01

02

03

04

05

06

o7

Administration

Indicate the country symbol designating the Administration on whose
behalf the requirement of the frequency assignment is being submitted.
Use a symbol from Table No. 1 of the Preface to the International
Prequency List.

Name of transmitting station

Give the name of the locality by which the station is (or will be)
known or in which it is (or will be) situated.

Limit the number of letters and numerals to a total of 20.

Insert each letter or number in a separate space, starting from the
first space on the left. In the case of compound names, one space
should be left blank between each part of the name.

Country

Indicate, by symbol, the country or geographical area in which the
station is intended to be located. Use a symbol from Table No. 1
of the Preface to the International Frequency List.

Longitude and Latitude of the transmitting site

Give the geographical coordinates, in degrees and minutes of the
transmitting site. From the symbols E or W, N or S, indicate those
which apply.

Maximum Effective Radiated Power

Indicate, in dBW, the effective radiated power (see No. 156 of the
Radio Regulations). In the case of a directive antenna, this shall
correspond to the direction of the maximum radiation.

Azimuth of Maximum Radiation

If a directive transmitting antenna is used, indicate the azimuth of
maximum radiation of the antenna in degrees (clockwise) from True
North.

If a transmitting antenna with non-directional characteristics is
used, insert "ND".

Effective Antenna Height in Azimuth of Maximum Radiation

Indicate the effective height of transmitting antenna, in metres,
in the azimuth of maximum radiation. This height is defined as the
height over the average level of the ground between distances of

3 and 15 km from the transmitter in the direction of the receiver
(see CCIR Recommendation No. 370-3). The minus sign should be

- indicated when the value of the effective antenna height arrived at

in the above manner is negative.
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Box No.

08

09

- 10

11

12

13

Polarization

Indicate the polarization of radiation by using the following
symbols: ‘

01 Horizontal
02 Vertical
03 Mixed

Effective Radiasted Power in the Vertical Plane

In the case of mixed polarization, indicate in dBW the effective
radiated power in the vertical plane. In the case where the
polarization is either horizontal or vertical, this box should be
left blank.

Effective Radiated Power in the Horizontal Plane

In the case of mixed polarization, indicate in dBW the effective
radiated power in the horizontal plane. In the case where the
polarization is either horizontal or vertical, this box should be
left blank.

System
Indicate the system of transmission by using the following symbols:

01 Monophonic (maximum frequency deviation + 75 kHz)
02 Monophonic (maximum frequency deviation + 50 kHz)

03 Stereophonic, polar modulation system (maximum frequency
deviation + 50 kHz)

04 Stereophonic, pilot-tone system (maximum frequency
deviation * 75 kHz)

05 'Stereophonic, pilot-tone system (maximum frequency
deviation t 50 kHz)

Radiation Characteristics in case of a Directive Antenna

The information in this box is to be provided ONLY IF the information

required in the Annex (box 31) is not available.

In the case of a directive antenna, for each of the maxima of
radiation, indicate:

- azimuth in degrees, clockwise from True Norih;
- effective radiated power in d3BW;
- lobewidth (3 dB points) in degrees;

- effective antenna height in metres.

Antenna Characteristics

Indicate by an X in appropriate box when:
- the information required in the Annex (box 31) has been provided;

~ the antenna radiation pattern, in the horizontal plane, has been
furnished.

L5
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Box No.

14 Desired Frequency
Indicate, if appropriate, the frequency desired for assignment to
the station mentioned in box 02 above. If there is no preference
for a specified frequency, boxes 14 and 15 may be left blank.

15 In USE
In case a frequency has been mentioned in box 14, indicate by
inserting an X, whether or not this frequency is presently in use.

16 Indicate, if appropriate, the frequency assignment in one of the
Plans and/or in the Master Register which is intended to be
replaced by the present requirement.

21 Supplementary Information
Indicate any additional, pertinent information, regarding this
requirement which may be of use in planning. If necessary, attach
additional sheet.

31 Annex: Antenna Characteristics in the Horizontal Plane

Indicate, for each azimuth shown:

- for a directive antenna, the attenuation with respect to the
maximum gain;

- effective antenna height in metres.

"Administrations should endeavour to provide the information
required in this box. When box 31 is completed, the box 12 may \
be left blank.




UNION INTERNATIONALE DES TELECOMMUNICATIONS

CONFERENCE REGIONALE ...
DE RADIODIFFUSION o 10

(PREMIERE SESSION) GENEVE, 1982

SEANCE PLENIERE
PLENARY MEETING
SESTION PLENARIA

Note du Secrétaire général /
Note by the Secretary-General /
Nota del Secretario General

PROJET / DRAFT / PROYECTO

ATTRIBUTION DES DOCUMENTS /
ALLOCATION OF DOCUMENTS /
ATRIBUCION DE LOS DOCUMENTOS

Pléniére / Plenary / Plenaria . : 1 + Corr.l
23, 2L, 25
€.2 - Pouvoirs / Credentials / Credenciales : 2
C.3 - Budget / Presupuesto : 3, 15
C.4 - Critdres techniques / Technical Criteria / : 4, 6, 7, 10, 11, 12, 13,
Criterios técnicos 14, 16, 17, 19, 21, 22, 26,
' DT/3,
C.5 - Méthodes de planification / Planning Methods / : 4, 5, 8, 9, 10, 11, 1k, 16, 17,
Métodos de planificacidn 18, 20, 22, 27, DT/3,
M. MILI

Secrétaire général

Pour des raisons d’économie, ce document n'a €té tiré qu'en nombre restreint. Les participants sont donc priés de bien vouloir apporter 2 la réunion
leurs documents avec eux. car il n'y aura pas d’'exemplaires supplémentaires disponibles.



INTERNATIONAL TELECOMMUNICATION UNION

REGIONAL BROADCASTING
CONFERENCE Document No. DI/ 5-F

(FIRST SESSION) GENEVA, 1982

LIST OF DOCUMENTS
(No. 1 to 27)

No. Origin Title Destination
1 SG Agenda of the Conference
+ Corr.l
2 SG Credentials of delegations
3 SG Budget of the Conference
L G : Proposals for the work of the Conference
5 NOR Interference caused by the oscillators in FN

Broadcasting receivers

6 NOR Circular or elliptical polarization
for FM Broadcasting

T D Proposals for the work of the Conference -
Technical bases

8 D Proposals for the work of the Conference -
' Planning methods

9 D - Proposals for the work of the Conference -
Planning principles

. 10 D Proposals for the work of the Conference
11 URS Proposals for the work of the Conference
12 BEL | Study of compatibility between the Broadcasting

Service in the band 100-108 MHz and the
Aeronautical Radiocommunication Services in the
band 108-136 MHz

13 F | Compatibility between the Broadcasting Service in
the band 87,5~108 MHz and the Aeronautical Radio-
navigation and Aeronautical Mobile (R) Services
in the band 108-136 MHz

1k SG Report of the CCIR

15 sG Contributions of non-exempt Recognized Private
Operating Agencies and International Organizations

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

16 DDR Proposals and remarks concerning the work
of the Conference

17 AUT Proposals for the work of the Conference -

‘ Requirement form (Agenda item 2)

18 AUT Proposals for the work of the Confernece -
Planning principles (Agenda item 1.10)

19 HOL Compatibility between the Broadcasting Service
in the band 87.5-108 MHz and the Aeronautical
Services in the bands 108-136 MHz

20 S Low power stations

21 GRC Item 1.9 of the Agenda - Compatibility of
the FM Broadcasting Service with the Aeronautical
Radionavigation Service

22 YUG Proposals for the work of the Conference

23 SG Convening of the Conference

2L SG Invitations

25 SG Notification of International Organizations

26 SG Primary and permitting Services in the
band 87.5-108 MHz in Region 1

27 HOL Characteristics of portable and mobile

receivers
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COMMITTEE 4

_IFRB

TECHNICAL CRITERIA AND PLANNING PRINCIPLES FOR SOUND BROADCASTING IN THE
BAND 87.5 - 108 MHz

(A tabulation of CCIR Recommendations and Reports and Proposals from administrations)

In the attached table the technical criteria and planning principles
in CCIR Reports and Recommendations, including the CCIR Report to the
First Session of the Conference, and in the proposals from administrations,

relating to the various items of the Conference Agenda, are summarized.

kan addition, the technical criteria adopted at the Stockholm 1961

and the Geneva 1963 Conferences are shown.

The following observations are pertinent.

1.1 Propagation
There would seem to be a general view that the proﬁagation curves
to be used should be those of Figs. 3.1 - 3.9 (based on Recommendation 370-3 (MOD F))
of the CCIR Report to the First Session, that the wanted signal should be that |
' provided for 50% of the time at 50% of the locations and the tropospheric
interfering signal that occurring for 1% of the time at 50% of the locations.

1.2 Channel Spacing

CCIR Recommendation 412-2 (MOD I) sbecifies a channel spacing of
100 kHz for both monophonic and stereophonic with the carrier frequencies
at integral multiples of 100 kHz. This channel spacing is proposed by several

administrations.

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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1.3 Modulation Standards

The standards in Recommendation 450 (MOD I), namely a maximum
deviatiamof + 75 kHz or 50 kHz and a pre—emphasis of 50 /us or 75/us,are

generally agreed and for stereophony the pilot tone system is preferred.

1.4 Protection Ratios

. For systems using + 75 kHz deviation, the protection ratios
given in Recommendation 412-2 are proposed. Some administrations using

+ 50 kHz deviation have put forward new figures for stereophonic broadcasting.

1.5 Minimum Usable Field Strengths

Values of 48 dB uV/m and 54 dB uV/m, derived from Recommendation 412-2,
for monophonic and stereophonic broadcasting respectively are supported with
the former proposed for planning purposes. Two administrations propose

a higher figure, namely 60 dB,for planning purposes.

1.6 Maximum Radiated Power

There is no CCIR Recommendation but administrations have made

differing proposals - e.g. 60 kW, 100 kW, no limit.

1.7 Transmitting and Receiving Antennae, Polarization

Recommendation AN/lO proposes that a front-to-back ratio of
12 dB (stereo) and 6 dB (mono) for receiving antennas be assumed for planning
purposes and these figures are proposed by some administrations. Others

propose 12 dB (stereo) and O dB (mono).

It is generally agreed that linear ﬁolarization should be assumed-
for planning purposes and in some instances horizontal polarization is
specified. Two administrations propose that polarization discrimination
should not be assumed for planning purposes while one administration suggests

an allowance of 10 dB should be applied where appropriate.

1.8 Selectivity, Sensitivity

No numerical information is available in CCIR documentation.
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1.9 Compatibility with other services

The CCIR Report to the First Sessioﬁ in section 2.2.2.2 and
Report AM/lO provide information on the protection required by FM sound
broadcasting interfered by television broadcasting (D/SECAM).Chapter 5 of the
CCIR, Report to the First Session and Report 306-3 (MOD F) deal with the
protection required by television (D/SECAM) interfered by FM sound broadcasting.

The CCIR Report to the First Session in Chapter 6 considers the protection
required between FM sound broadcasting and fixed and mobile services and between

FM sound broadcasting and aeronautical radio-navigation services.

Some adminiétrations héve presented useful technical studies related to

this item.

1.10 Planning Principles

While the Conference relates to the planning of sound broadcasting
in the band 87.5-108 MHz several administrations propose that planning is
restricted to the band 100-108 MHz.

The use of theoretical network planning is generally supported

as is the simplified multiplication method for assessing multiple interferences.

Several administrations propose restrictions on frequency assignments
for various reasons - e.g. to enable the use of a common transmitting antenna

for several programmes.

Annex : 1
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1st session

proposed RF
protection ratios

should be used
after demodulation

of IEC should

be followed

ANNEX
. ) . i . . 1
No. AGENDA ITEM CCIR ;ggg:aénmnons ST 61 GE 63 D Doc. 9 G Doc. b DDR Doc. 16 URS Doc, 11 AUT  Doc. 18 HOL Doc. 19
1.1 PROPAGATION Rec. 370-3 Propagation curves for field Rec. 312 Propagation curves Rec. 370-3 Rec. 370-3 Rec. 370-3 Rec. 370-3
(MOD ¥) prediction divided to 6 climatic (MOD F) (MOD F) (MOD F) (M0D F)
) ) zones
E, (50, 50) for wanted signal E, (50, 50) E, (50, 50) Ey (50, 50) E, (50, 50) B, (50, 50) E, (50, 50).
B (1, 50) | oo interfering E; (1, 50) E; (1, 50) E; (1, 50) E (1, 50) E; (1, 50) E; (1, 50)
Ej (5, 50) signals E; (10, 50) E; (10, 50)
E; (10, 50) .
Rep. 239-4 Propagation statistics - Ah should not be Ah not to be applied
(MOD F) parameter 4h used. for interfering
= signals.
1.2 CHANNEL Rec. L412-2 100 kHz 100 kHz 86 kHz 100 kHz 100 kHz . 100 kHz 100 }d-lz
SPACING (MOD I) (Annex II to ST 61) ‘
1.3 MODULATION Rec. 450 Frequency Rec. 50
STATOARDS Mob 1) deviation D =175 (50) kHz 15 kHz 75 kHz 75 kHz 75 kHz 75 xHz ToD 'i)
Rep. 300-4 Pre-emphasis 50 us 50 us 50 us 50 us
(MoD I)
Rep. 418-1 Necessary By = M + 2DK @300 XHz 180 kHz
Rep. 293-4 | bandwidth (k=1)
(MoD I) - P . =
4
1.4 PROTECTION  |Rec. 412-2 | Stereophonic D = 75 kHz DKM}%S:SO Xz p¥75 xHz Rec. h12-2 Rec. h12-2 &0 ka2 pCho xna
RATIOS {MOD 1) broadcasting , ' (MOD 1) (MoD I)
Protection for co-ch. 37 dB co-ch. 28:31 co-ch. 28 4B ' co-ch, L4l 4B co-ch, 41 aB
99% of time adj-ch. 25 dB adj-ch. 12,12 adj-ch. 12 4B adj=-ch, 25 4B adj-ch, 25 dB
1.5 MINIMUM USABLH Rec. L412-2 Stereophonic : . Rec., 412-2 Rec. 412-2
FIELD-STRENGTH (MOD I) service Epin = 5k aB (W/m) ©su a8 (wv/m) ©Er§f - i" dB (uV/m) (MoD 1) (MoD 1)
. : or planning
Rec. 450 M honi
e B service ( Emin = 48 aB Gv/m) |  ®us as (w/m) ® .8 a8 (w/m) ® 18 a8 (u¥/m) ®oon = 60 a8 (w/m) [V roon = 60 a8 (wv/m) '
) for pianning for pldnning
1.6 e.r.p. max. CCIR Rep. No limit value No limit value No limit value 100 kW No need for 60 kW No proposal
to the is recommended e.r.p. in the plan e.r.p. in the plan particular power limit
1st session max. 375 kW max. 500 kW _
1.7 Tx, Rx Rec. k19 Receiving
ANTENNAS , (MOD F) antenna front-
POLARIZATION | Rec. AN/10 | to-back ratio 812 4B 12 4B Rec. AN/10 Rec. 419 Rec. AN/10 %12 4B
Rep. 617-1 " 6 4B ®o 4 ®6 ap ® o aB 0 4B
(MOD F) . . :
Rep. L6L-2 Polarization ) . Linear Linear Orthogonal Linear Horizontal Horizontal No polarization
(MoD 1) Orthogonal ?olanzatmn Rep. 122-2 Rep. 122-2 not to be envisaged for planning. as a basis for Bhould be used discrimination
Rep. 122-2 discrimination ST 61 (Annex I) for planning Polarization planning wherever possible to be assumed for
(MOD F) discrimination of 10 dB interference
to be applied where calculation
_appropriate
1.8 SELECTIVITY CCIR Rep. No numerical data Taken care of by Low pass filter Recommendations
SENSITIVITY to the available
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No. AGENDA ITEM CCIR  REPORTS ST 61 3E <3 3 Doc. 9 G Doc. W DDR  Doc. 16 "URS  Doc. 11 AUT  Doc. 18 HOL Doc. 19
1.9 COMPATIBILITY | Rec. 468-2 FM-BC@D-SECAM ™ m‘BCQD/D— SECAM ';
WITH OTHER (MOD I) RF protection ratio
SERVICES Rep. 796 for steady interference co-ch. 45 dB co-ch. 32 4B
(MOD I) ~50 kHz 50 4B
Rep. AM/10 -100 kHz 35 4B Rep. AM/10
Rep. 659 FM—BC(:»LAND MOB co-ch. 28 4B
RF protection ratio -50 kHz 47 4B
-100 kHz 30 4B
Rec. U417-2 D-SECAM TV /PM-BC
Rep. 306-3 Epin = 5% 4B (W/m), protection 50 dB 50 dB SO dB Rep. 306-3 Rep. 306-3
(MoD F) (0-1 MHz) (0-1 MHz) (0-1 MHz) (MOD-F) (oD F)
Rec. 478-2 | LAND MOB/FM-BC Freq. separation
Rep. 659 Epijp = 17 4B (W/m), protection Rep. 659 between MOB and Rep. 659 Rep. 659
Rep. 358-3 co-ch. 20 aB BC:stations should Rep. 358-3 Rep. 358-3
(MOD I) be > 0.5 Miz (MOD I) (MOD I)
CCIR Rep. FIXED /FM-BC
to the Epin = 20 4B (w/m), protection Not to be considered
1st session co-ch. 10 4B in FPM-BC planning
Rec. CD/8 AERON. /FM~-BC )
Rep. AZ/8 Protection ratio co-ch. :20-30 4B Rep. AD/8 Rep. AZ/8 Rec., CD/8 ILS prot'n 20 dB
Rep. AD/8 : (MOD F) Rep. BA/8 Rep. BA/8 VOR . 20 4B
(MOD F) Simple values are (MOD F) (MOD F) . Aeronautical
Rep. BA/8 not established at ILS co-ch. 1k dB ’ Mobile (R) 15 4B
(MOD F) this stage
1.10 PLANNING Rep. AJ/10 Theoretical * lipear No theoretical Theoretical In the 87.5 - 108 MHz Planning Planning Planning Planning
PRINCIPLES network * non-linear channel planning model 5-6 nat. progr. 100 - 108 MHz only 100 - 108 MHz 100 - 108 MHz 100 - 108 MHz only
planning * non systematic distribution # 144 channels - Linear method for stereo serv. = 3 networks - 3 networks
# 46 ch, lattice 80 ch. lattice 26 ch. lattice 26 ch. lattice
* 3 frequencies | - LPS-reserved channels .. * ERP = 30 kW Fo extra channels
for station = Ko pover limits * Erep = 60aB(yV/m) | - Eres = 60 4B (uV/m) for LPS
for LPC # heff = 250 m . Ref. for interference
o . : * ERP = 1 kW
Rep. AH/10 | Methods for * integral i { i i Lasm s B # heff = 37.5m
assessment of * log-normal ’
multiple * multiplication s s . ‘s c o qsas Simplified Simplified
interferences * simplified Simplified Simplified Simplified implitied mal ypl. i
multiplication multiplication multiplication multiplication multiplication tiplication
# power sum
Rep. AF/10 Planning - Oscillator :
constraints * freq. separation radiation - Freq. separation - Freq. separation

(10.7 + 0.2) MHz
* common antenna
freq. separation
> 2 MHz
* separate antenna
freq. separation
< 1 MHz
may be feasible

- Certain FM ch's
to be avoided-
to protect
IV reception

(10.7 * 0.2) MHz
- Common antenna

freq. separation >1.8 MHz
- Separate antenna
freq. spacing not less

than 0.8 MHz

- Freq. spacing of
k.6 MHz and 10 MHz

should be avoided

- Common antenna
freq. separation
should be equal

(10.7 + 0.2) MHz
~ Common antenna
freq. separation
should not be
‘less than 1.8 MHz
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PROPOSALS FOR CONSIDERATION OF THE COMMITTEE
The Annex to this document contains a compilation of the proposals of
administrations relating to the following topics :
" 1. Propagation characteristics |
2. Channel Spacing
3. Modulation standards -
4. Radio frequency prqtection ratios
5. Minimum usable field strength
6. Maximum radiated power
T. Characteristics of transmitting énd receiving antennas; polariz;tion
8. Receiver sensitivity and selectivity
9. Compatibility with other services.

In the preparation of the Annex, all documents up to and including No. 22 have been
taken into account.
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For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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A PROPAGCATI O C*W/}C/(?Z /S/ cS

te 4 (G)

Propagation aépects would in general be based on CCIR
Recommendation 370-3 (Mod. F).

Propagation Curves: The United Kingdom proposes
the use of the field strength curves contained in
Chapter 3 of the Report of CCIR IWP 10/4 for reception
at antenna heights of 10 metres above ground level. These
curves were derived from CCIR Recommendation 370-3 (Mod F).

Should there be a requirement for transmitters with
effective antenna heights in excess of 1200 metres, it will
be necessary to extend the series of propagation curves
accordingly. Provision for such extension, at least for
trans-horizon distances relevant to interference predictions,
is contained in Section 2.1.1 of CCIR Report 239-4 (Mod F).

% Time for Interference: The United Kingdom proposes
that planning should be undertaken on the basis of protection
for all but 1% of time.

Mixed paths: The United Kingdom proposes the use of
the linear interpolation method, contained in CCIR Report
239-4 (Mod F),

Location Variability: The United Kingdom proposes
the continued use of 50% locations for planning.

Terrain clearance angle at the receiver: The United
Kingdom considers that the use of this concept would complic-
ate the planning procedure in the absence of a uniform
terrain data base throughout Region 1. Moreover, since the
correction applies to specific small receiving areas its use
would be incompatible with the planning criteria referred
to above and thus the UK proposes that it should not be
taken into account. |

Ah: The United Kingdom proposes that the terrain
irregularity correction factor given in Figure 7 of CCIR
Recommendation 370-3 (Mod F) should not be used since there
is difficulty in producing and applying the required data
for the Conference and its applicability for long trans-
horizon paths is questionable.
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doc 7 (D)

When assigning frequencies to sound broadcasting trans-
mitters in the VHF band, the resulting usable field
strengths are to be determined by using the propagation
curves given in CCIR Recommendation 370-3 (MOD F), in
particular the F (50,50) curves (50 % of the locations,

50 % of the time) for the wanted transmitter and, in the
case of steady interference, also for the unwanted trans-
mitter, and the F (50,1) curves (50 % of the locations,

1 % of the time) for the unwanted transmitter in the

normal situation of tropospheric interference. Inter-
mediate values of the field strength for effective antenna
heights which are not included in the curves are determined
by means of logarithmic interpolation. Values of the '
effective antenna heights which are lower than 37.5 m or
higher than 1 200 m are equated with one or the other of
these two extreme values. The effective heights of the
transmitting antennae are to be considered for 36 directions
(from 10° to 10°, starting at 0°); the same applies to
the./\h values for assessment of the attenuation correction
factor accounting for terrain irregularity.

oot 41 005 )

The propagation characteristics and methods used to forecast field
strength values in the VHF band and to calculate the service areas of sound
broadcasting stations should be in accordance with
draft Recommendation 370-3 (MOD F) of the CCIR.

It is proposed that the curve in Fig. 1 of
draft Recommendation 370-3 (MOD F) (50 % of the locations, 50 % of the time)
should be used to determine the service area of broadcasting transmitters,
and the curve in Fig. 4a (50 % of the locations, 1 % of the time) to
determine the field strength of interference from transmitters.

ae o (2%)

The Rccommendatlons and Reports of the CCIR summarlzﬂd in the

document of the CCIR 10/279 form a good aund satisfactory basis
for planning and should be apnlied.

1. is proposed as permissible percentage—of-time interfercnce,
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CAﬁHw%ﬁélL SHCING

dbe 4 (c-:)

The Unlted'King&om proﬁdses'that the ffeqﬁeﬁcy’ASSJgnmént planv
should be drawn up using. 100 kHz channel spacing with nominal
'carrler frequencles on 1ntegral multxples of 100 kHz.

I‘Thxs proposal supports Sectlon 3 of CCIR Recommendation
4122 (Mod F)

doc7(/))

In the whole planning area the channel spacing should
‘uniformly be 100 kHz and the nominal frequencies should
be: integral multiples of this channel spacing.

de 7’/ ( Ues)
’ . It is proposed thet a channel spacing of 100 kHz should be adopted
in the frequency band 87.5 - 108 MHz, which would correspond to the channel

“spacing adopted at the European VHF /UHF- Broadcasting Conference
_ (Stockholm, 1961)

doc 76 (. AD/e)
The channel spacing of the frequency assignments for the mono- .

phonic and stereophonic Fll-broadcasting shall uniformly amount
to 100 kHz '

“Phe carrier freouencies determinin the position of the radio
channels shall be integral multiples of 100 kHz.
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B, MODULATION — STANDARD S

doc 4(€)

The United Kingdom supports the use of the pilot-tone system
for stereophonic broadcasting and proposes a maximum frequency
deviation of +75 kHz, as specified in CCIR Recommendation 450
(Mod. F). . -

DATA SIGNALS

Data signals may be used for purposes varying from ne twork
operations to the control of the listener's receiver. One
possibility is to use subcarriers at 57 kHz and 76 kHz each
with a deviation of about +3 kHz. This would require the
programme signal deviation to be reduced by about i dB.

QUADRAPHONIC SOUND

Various methods have been considered for transmitting quadraphony
but there is as yet no general agreement on either its desirab-
ility or the best method of implementing it. For the present
purposes it is sufficient to assume that the programme signal
deviation would have to be reduced by about 1 dB to accommodate
quadraphony.

SUPPLEMENTARY SOUND CHANNELS

Reports 300-4 (Mod. F) and 463-2 (Mod. F) detail various systems
designed to give one or more additional sound channels. Again,
a reduction of about 1 dB in the.programme signal deviation
would be required.

e 700)

type of modulation frequency modulation (FM).

- maximum deviation : * 75 kHz

- pre-emphasis : 50 /us

- modulation system : FM stereophony, pilot-tone
system :

necessarf bandwidth 300 kHz (stereo)

doc 11 (VRS)

The maximum frequency deviation should be chosen in accordance with
draft Recommendation 450 (MOD F) of the CCIR. The emitting bandwidth should
be chosen on the basis of the maximum frequency deviation in accordance with
Appendix 5 of the Radio Regulatioms.

G/GC 46 (DDR) The radio frequency signal shall consist of a carrier frequency modulated with
the sound signal with a maximum deviation of 75 kHz. The pre-emphasis of the sound
signal amounts to 50 us.

For stereophonic transmission the German Democratic Republic applies the
pilot tone system. The applied bandwidth amounts to :

2 x 15 kHz + 2 x 75 kHz = 180 kHz

according to Appendix 6, part B, to the Radio Regulations.
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4, RBOIO  FREQUENCY  FROTECTION RATIOS

doe 4 (c)

The United Klngdom proposes that the present values of protection
ratio given in CCIR Recommendation 412-2 (Mod. F) should be
retained for stereophonxc transmissions, including systems using
additional sub-carriers that are de31gned to limit the total
deviation to +75 kHz.

doc £ (D)

Mutual interference between FM sound broadcasting trans-
mitters is to be considered according to the protection
ratio curves given in CCIR Recommendation 412-2 (MCD F).

If a distinction is to be made between steady interference
and tropospheric interference (see CCIR Recommendation
412-2 (MOD F)), the protection ratio is applicable which,
together with the respective propagation curve, leads

to stronger interference (steady interference F(50,50);
tropospheric interference: F(50,1)).

doe T (s )
It is proposed that the standard protection ratios for stereophonlc
sound broadcasting should be those contained in
draft Recommendation 412-2 (MOD F) of the CCIR. These standards apply to
the pilot-tone system and to networks with a maximum frequency deviation of
+ 715 kHz.

For stereophonic networks using the pilot-tone system with a
maximum frequency deviation of # 50 kHz we propose the standard protection
ratios given in the table below :

Frequency spacing (kHz) 0 100 200 300
Predominant nature of the disturbance Tropospheric Diffractory
Radio-frequency protection ratios (dB) L1 25 7 -7

Because of the technical similarity between the pilot-tone and
polar-modulation systems for stereophonic broadcasting, there should be no
appreciatle difference between the standard protection ratios for .the two
Systems with the same maximum frequency deviation.
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Against transmitting stations of the Fi: sound broadcastingl
protection ratios are recommnended ensuring for 99, of the

time a good reception:

Protection ratio (d3)
Frequency Lono _3tereo
?ﬁgg%ng permanent  [rovosph. [permanent tropospherig
N interferencecinterfer, jintexrference |interferencg
0 36 28 45 37(a4%
100 12 12 33 22
200 6 6 Z Vi
300 =7 =7 =7 =7
420 =20 =20 =20 -20

Hh

+ 0¥ co-channel interference with & frequency deviation of

1+ ¢

50 kiz

Between the television system D/3ecam ang Fli-broadcasting -
the protection ratios given in CCIR-Doc., 10/280 can be applied.
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5. MINIMUM USABLE FIELD-STRENG TH

doc 4t (c)

The United Kingdom proposes that in preparation of the Plan the
reference usable field strength for stereophonic services should
be 54 dB (pV/m) (3 mV/m) at 10m-above ground level*, Planning
should be on the basis of providing protection for 99% of the time.

* In the case of mixed-polarized transmissions this will be
either the horizontally polarized or the vertically polarized
component of field strength.

CONSIDERATIONS RELATING TO THE CHOICE OF MINIMUM WANTED FIELD
STRENGTHS AND FIELD STRENGTHS TO BE PROTECTED

It is recognised that this value of Epef equates to the
values now quoted for Epjin in Recommendation 412-2 (Mod F).
This is considered acceptable since planning at and after the
Stockholm Conference has been based on a usable field strength
of 48 dB (pV/m) for monophonic reception and hence 54 dB(uV/m)
for stereophonic reception.

Whilst recognising that the frequency Plan should allow for
both monophonic and stereophonic reception, the United Kingdom
considers that planning should be on the basis of the latter,
‘as representing the more stringent planning requirement,
Nevertheless, this should not preclude the possibility of the
Planning in part of Region 1 being for monophonic services,
should this be the requirement of Administrations. However it
should be noted that the standards for monophonic reception in
Rec. 412-2 (Mod F) relate to reception with a fixed antenna at
10m above ground level and no standards are approved by the
CCIR for other reception conditions.

doc /(D)

In principle, a minimum usable field strength of

48 dB (,uv/m) for monophony and
54 dB (/uV/m) for stereophony

is regarded as sufficient (see CCIR Recommendation 412-2
(MOD F)).

doc 77 (RS )

It is proposed that the minimum wanted field strength should be

chosen in accordance with draft Recommendation h12-2 (MOD F) of the CCIR.

It is proposed that in drawing up the frequency.assig?ment plan
for FM sound broadcasting in the 100 - 108 MHz band a nominal field strength

of 1.0 mV/m should be used.



Document No. DT/T-E
Page 9

doc 10 (20R)

As minimun usable field strengthisy, measured 10 m above grousd
level et which satisfactory recention quality is reached, tu-
kin; iato account natural and man made noise, but without effects
of interfering stations the following values are recommended :
for stereophonic broadcasting 54 d5 in rural areas,

66 dB in urban areas,
74 dB in large cities;
for monophonic broadcasting 48 43 in rural areas,
60 d3 in urban areas,
70 d3 in large cities.,

If a directionel antenuna is used and in the absence oI man
made noise a field stren th of

48 d3

is considered to bo Just accewntalle also in stereophonic
broadcasting.

doc 22 (yue)

The'cqncepts of the minimum usable field Strengfh'v
and of the usable field strength should be followed during the
drawing-up of the plan. There is no need to introduce other
field strength values (for instance nominal usable field
strength, or reference usable field strength) because such new
concepts do not improve the plan itself.

The minimum usable field strengths given in CCIR
Recommendation 412-3 (mono: 48 4B (/uV/m); stereo: 54 4B (/uV/m),
should be regarded as limits to which the usable field strengths
should tend. However, this tendency should be primarily respected
for transmitters intended to cover larger areas (high power
and/or high effective antenna helght)
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6. MAXIMUM LADIATED PoWER

doe 4 (c)

The United Kingdom proposes that, subject to the proviso that
countries should not use powers in excess of those necessary
to achieve the required coverages, there is no need to specify
particular power limits.

Discussion

The United Kingdom sees no particular advantage in imposing a
power limit over and above that implied for all transmitters
under the terms of RR 2666,

The acceptance of a power restriction to the United Kingdom
would depend greatly upon the level chosen and its relation to
the effective height of the transmitter antenna and, in
particular, the use of total power or the power in each plane
of polarization. Whilst an exclusion permitting powers to be
increased to levels registered in ‘the Stockholm Plan would
resolve this problem for existing transmitters, additional net-
works might be required to be reglstered at comparable powers
in a new Plan above 100 MHz,.

It would seem difficult, on technical grounds, to defend the
imposition of power levels in a general way since it has been
demonstrated that use of high powers and high effective antenna
heights represents efficient use of spectrum in studies based
on the propagation curves of CCIR Rec. 370, :

4&ﬂ3;7?2)> The effective radiated power of the individual tréhsmitters
in the VHF sound broadcasting transmitter network shall be

adequately adapted to the sefvicg_envisaged whilst taking due
account of the effective height of the transmitting

antenna. According to the experience with the existing
transmitter networks in the VHF band. an upper limit of

the effective radiated power'of 100 kW can, in general,

be regarded as being sufficient.

aoe 16 (0DR)

Lhu e--ect;ve rad iated power should never be 5reater than

necessary under the given local conditions in order to reach
the reguired coverage, and should as far as possible nct excacd
the value of 60 ki,

“hen determining the effective rediated power it is to be re-
garded that no unsuited differences between the field strengths
of the trzonsmitters already realized aund newly nlanned are

resulting for the participants.
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dpe D2 (ye)

With regard to the radiated power, the Conference
should recognize all stations which are capable to produce
potential interference. The referenced field strength taken
should be that produced byw "1 kW transmitter with effective

antenna height of 37,5m, at a distance of 200 km, for 50/ of
locations and 1% of time, on entirely land path, without A n
correction. All transmitters capable to produce field strengths
equal to or greater than this referenced field strength (19 dB
(/uV/m) of 200 km) should be obligatory introduced in the plan.
However, countries wishing to introduce in the plan

stations with interference potential lower than the referenced
one, should be enabled to do so. A dévelobed local radio system,
based on low power transmitters already has been-operatihg in
the SFR of Yugoslavia. That broadcasting system is intended to
fulfil the requirements for local information in every commune
of the country, as a basic socio-political community in which
people materialize, on a self-management basis, their right to
be informed on all matters of common 1nterest. The plannlng of

~ such a system should not be disabled. T T
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Jo TRANSHITTING AND BECETVING ANTENNAE
POLAL ) 2H T 1 ON ‘

doe 4 ( @) RECEIVING ANTENNAE

The United Kingdom proposes the use of the directivity curve
given in CCIR Recommendation /AD/10] for stereophonic sound
services.

Results of measurements which support the use of this curve are
given in Annex A,

TRANSMITTING ANTENNAE AND POLARIZATION

The United Kingdom proposes that the characteristics of each
emission should be defined in terms of the effective radiated
powers in the horizontally-polarized and vertically-polarized .
components. (See Annex B),

It is proposed therefore that effective radiated powers of
transmissions shall be defined as follows:

(a) Effective rédiated>powers shall be stated separately for
the horizontally-polarized and the vertically-polarized components.

(b) Where the transmitting antenna is directional, radiation
patterns shall be defined for both components of polarization.

(c) Where the transmitting antenna is intended to radiate only
one component and the cross-polarized component is known to be
more than 20 dB below the wanted component then the power
radiated in the unwanted component need not be stated.

(d) Where there are significant powers in both horizontally-
polarized and vertically-polarized components the phase angle
between them has no effect on co- or adjacent-channel interference
and need not be defined. The term mixed polarization may be

used for all such cases.

Some Administrations may wish to adopt mixed polarization
as a means of improving coverage for car radios and portable
receivers. The United Kingdom considers that where this is
done, planning should still be based on the assumption of
stereophonic reception with fixed horizontally polarized or
vertically polarized antennae at 10m above ground level. 1In
this case the E..¢ relates to the horizontally polarized or
vertically polarized component of the composite field strength.

4 To assess the effect of interference from mixed-polarized
to linearly polarized transmissions, the horizontally-polarized
‘and vertically polarized components should be treated separately
with a polarization discrimination of 10 dB being applied where
appropriate.

5 To assess the effect of interference from linearly-polarized
to mixed-polarized transmissions no polarization discrimination
shall be applied in respect of fixed receiving antennae since these
may be either horizontal or vertical. :
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POLARIZATION DISCRIMINATION

Assuming planning to be on the basis of fixed receiving antennae

at

10 m above ground level, it is proposed that a polarization

discrimination of 10 dB l)e applied where approprlate this

bei

ng assumed to be additional to any receiving antenna

directivity. For situations involving mixed-polarized trans-
missions, the interference should be assessed as indicated in
paragraphs 4 and 5 of the United Kingdom proposals under Agenda
Item 1.5,

doc 6 (MIR)

The possibility of using circular or elliptical polarization in

a’oc}’[b)v

FM broadcasting should be stated in the plan. The power sum of the vertical and
the horizontal components may then have the same limit as the power given for linear
polarization.

It may also be mentioned that by using the discrimination between right

hand and left hand polarization, the coverage area may be extended when interference
is the limiting factor.

TRAMSKITTING ANTENLA-

In accordance with the Radio Regulations of 1982
(Appendix 1, Section A, Column 9) the azimuth values of
maximum radiation (Column 9a) and the values of the
angular width of radiation main lobe (Column 9c) (angle
between 6 dB points) are to be indicated.

In addition, the values of the effective radiated power
for all azimuths (from 10° to 109, starting at 0°) should
be known for planning purposes. '

RECEWING  ANTENN 1}

Depending on the transmission system the follbwing
antennae are to be used for planning:

- an omnidirectional antenna for monophony

- a directional antenna with a front-to-back ratio

of 12 dB for stereOphony (in accordance with CCIR
Recommendation AN/10).
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Coverage by VHF sound broadcasting is to be based mainly
on horizontal polarization. Mixed polarization is also to
be admitted for the solution of special coverage
problems. In this case the components with horicuntal
and vertical polarization must, however, be proportioned
in such a way that the notified maximum effective
radiated power of the respective transmitter will not

be exceeded. In the case of broadcasting transmitters
with orthogonal polarization no (0O dB) receiving antenna
discrimination is to be assumed for planning as the
polarization of the receiving antenna will not always

be identical with the polarization of the wave emitted
by the wanted transmitter.

- For the same reason systematic use of orthogonal
polarization is not to be envisaged for planning.

doe 11 (Ues)
' For the réeeption of stereophonic programmes we propose thé>ﬁsé

of directional receiving antennas with directivity characteristies in
accordance with draft Recommendation AN/10 of the CCIR.

. It is proposed that the transmitting antenna should have an almost
circular directivity pattern in the horizontal plane making it possible to
attenuate radiation in any direction.

Tt is.proposed that, wherever possible, horizontal polarization
should be used, »

e 15 b0

The G,D.R, intends to apply horizontal polarization and Hro-
poses to take it as a basis for planning. If other polariza-
tions are wished to be apnplied polarization discrimination
should not be inclucded in planning,

Directional transwmitting antennae can be used in order to
provide the required field streugth in £00d accordance with
the wanted coverage area.

)

Tor planning,a directional receiving antenna can te used
according to CCIl-Recommendation i'r. 419.
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8. RECEIVER SENSITIVITY #ND SELECTIVIT Y

ove 7 (D)

Receiver sensitivity and selectivity are sufficiently
well taken into account by the minimum usable field

- strength (see item 5) and the radio frequency protection
ratios (see item 4),

e 17 (ves )
In matters of receiver sensitivity and selectivity the

Soviet Administration considers that the recommendations of the IEC can be
followed.v

e 15 (DDR)
It is provided that ib the sterebphonic.;eceiver a low-pass
filter is used following the demodulator in order to reduce

intermodulation interferences at frequencies greater thapr
53 klz. ' - ' e
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9. COMPATIBILITY WITH OTHER SERVICES

7V BS - D-S&CaM o

4ﬂoc ;7 (Z)) Compatibility between VHF sound broadcasting and tele-
vision broadcasting in band 8 (VHF) is guaranteed if

the radio frequency protection ratios which are laid down
internationally by the CCIR are considered (see CCIR
Reports AM/10 and 306-3 (MCD F)). ‘

@c {7 ( ves ) It is proposed that the problem of protecting the reception of

TV channels from FM sound signals should be dealt with by using the protection
ratio curve for the SECAM system, which reflects the results of

experimental research (draft Report 306~3 (MOD F), Fig. T).

The Soviet Administration considers it necessary for any approach
to the problem of compatibility with other services to be based on the
provisions of the Radio Regulations and CCIR documents (Report 659,
draft Report 583-1 (MOD I), draft Recommendation CD/8, draft Report BA/8,
and others).

FIXED

CAOCL ;7(2)) On account of their status the fixed services in the band
104 to 108 MHz will not be considered in planning.

MOBILE

doC 4 ( G ) The United Kingdom proposes that in Region I at the lower band edge
(87.5 MHz) a minimum carrier frequency spacing of 0.5 MHz be maintained
between broadcasting and mobile services in the same geographical area
to protect broadcast reception.

dbc ;7(2)) On account ot their status the mobile services in the
band 87.5 to 108 MHz will not be considered in planning.
As regards the compatibility with the radio services
operating below 87.5 MHz the protection ratios which are
laid down internationally by the CCIR are to be taken
into account (see CCIR Report 659). ' ‘
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doc 76 (DDR) | | N |
- For solving the questions of compatibility with other services the
Administration of the German Democratic Republic considers it to be necessary to

proceed from the Radio Regulations and from the CCIR Documents (Report 659, Draft
Report 583=T (MOD I), Draft Recommendation CD/8, Draft Report BA/8 and others).
2$8-3

ALERONAUTICAL  RAD/IONAVIGAT/ION

Z; The United Kingdom attaches considerable importance to the

mc /G) problem of the protection of the Aeronautical Radionavigation
Service in the band 108 to 118 MHz, and in particular to the
operation of the Instrument Landing System in the sub-band 108
to 112 MHz. Bench_Studies of the interference mechanisms have
-been carried out L§ee_Appendi§7 and the further work of analysis
of the operational environment is continuing. From the early
conc lusions of this work and the material in CCIR Report LﬁA/g?
the United Kingdom recommends adoption of the following planning
principles and measures:

ILS SYSTEM QONSIDERATIONS

cognizance be taken of the identified interference modes
described in CCIR Report /BA/87.

o the ILS service areas over which protection is required
and the corresponding minimum field strengths should be as
Attachment (reproduced from ICAO Annex 10 Vol. 1, Clause
3.1.3.3 and Fig. C-7).

interference threshol] criteria should be established
and agreed internafionally, based on the material in CCIR
Reports /BA/8/ and /AZ/87.

_ The conversion of field strength of a wanted signal in
dB(pV/m) to receiver input power in dBm should be made by
subtracting 121 dB, which includes an allowance for system loss.

an airborne antenna system loss characteristic of
1 dB/MHz for broadcast frequencies below 108 MHz.

The protection ratios against the effects of both radiated
and receiver-generated intermodulation products at various

frequency separations would need to be established for
future receivers.

protection ratios against the effects of radiated inter-
modulation products for current receivers are as follows:

at carrier coincidence - + 11 dB
50 kHz away - + 7 dB
100 kHz away - + 2 dB
150 kHz away - + 0 dB
200 kHz away - - 3 dB
250 kHz away - - 18 dB

Q&%j ;7(/21) The aeronéﬁtical radionavigation service in the band
108 to 117,975 MHz is to be considered according to
the international criteria for protection which afe—“
specified in CCIR Report AD/8 (and Doc. 10/278).
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doc 12 (BEL)

Following the decision taken at the World Administrative Radio Conference
held in Geneva in 1979 to extend the broadcasting service in Region 1 beyond 100 M@z
(Resolution No. 510), it was found necessary to study the risks of interference which
frequency-modulation sound broadcast transmitters might cause to ?he aeronautical
radiocommunication services operating in the frequency band 1m@ed1ately above
(108 - 136 MHz). The WARC also called for this kind of study in Recommendation No. TOh,
particularly in view of the interference problems which had already occurred between
these services in the regions of the world where the band 100 - 108 MHz had been used
for a long time for broadcasting purposes.

doe /3 (F)

In planning the sound broadcasting band 87.5 - 108 MHz it should be borne in
mind that the band 108 - 136 MHz is used by a number of air-navigation radio aids
designed to facilitate aircraft landing. '

- From 108 to 112 MHz the ILS (course line alignment controls) and VORs (radio-
beacons) alternate with a 50 kHz interval.

- From 112 to 118 MHz there are only long-range VORs.

- Between 118 and 136 MHz there are 720 radiotelephone channels, with a 25 kHz
interval, for air-to-ground links.

This contribution discusses the various measurements required to determine the
interference criteria, first for ILS equipment and then for two other types of naviga-
tion aid. 1In each case it proposes a presentation of results leading to a simple com-

puter calculation process liable to prove genuinely useful in planning broadcasting
transmitter frequencies.

aoC 19 (Hor )

To avoid problems in the actual assigning of frequencies to FM broadéasting
stations in the band concerned, it seems wise to take into account in the planning
procedure those elements of intereference which can clearly be foreseen.

One of these elements is the unwanted emission by the broadcasting transmitter
( in the operational channel of the aeronautical equipment. For this, no rejection of the
unwanted signal is possible in the aeronautical receiving systems.

Suppression at source, and/or distance separation are the only effective
cures. This contribution deals exclusively with these aspects. All the calculations
and assumptions have been made for the worst case situation.

Types of aeronautical equipment involved

In the adjacent aeronautical bands the following systems are in use :

ILS-1localizers 108 - 112 MHz

VOR 108 - 117.975 MHz
Aeronautical Mobile (R) 117.975 - 136 MHz
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toe 21 (GRC)

The band 108 - 117.975 MHz is used by the following radionavigation systems :

ILS (instrument landing and localizer systems) which use the band
108 ~ 112 MHz with 100 (or 50) kHz spacing;

VOR (VHF omnidirectional radio range) which uses all of the band
108 - 117.975 MHz with 50 KHz spacing.

The technical specifications of the above systems are given in Chapter 3 of
Annex 10 to the Convention on International Civil Aviation, Volume I. The following
table gives the minimum usable field strength and the protection ratio for each system.

Minimum usable Protection Maximum admissable
field strength ©  ratio level of the
interfering signal
ILS-LLZ in general Lo p/m 20 dB L uwv/m
(32 aBuv/m) ' (12 dBuV/m)2
(-114 4BW/m") (-134 ABW/m“)
(-86 aBm) . (-106 &Bm)
ILS-LLZ Category I 90 pv/m 20 4B 9 uv/m
(39'dBuV/m)2 (19 aBpv/m)
(-107 4BW/m") (-127 dBW/m™)
(-79 dBm) (<99 dBm)
ILS-LLZ Category II-III 100 pV/m _ 20 4B 10 uw/m
(40 dBuv/m) ‘ - (20 aBuv/m)
(-106 dBW/m") (=126 dBW/m")
(-78 dBm) (~98 dBm).
90 uv/m 20 4B 9 uv/m
VoR (39 aBuv/m), (19 daBuv/m),
(-107 dBW/m") (-127 aBW/m")
(-79 dBm) _(-99 dBm)

2
Note : The relations between dBuV/m, dBW/m~ and dBm are as follows :

W(aBW/m?) = E(aBuv/m) - 146

P(dBm) ‘E(dBuV/m) - 118 (antenna gain : unit)




INTERNATIONAL TELECOMMUNICATION UNION
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COMMITTEE L

Note by the Chairman of Committee U

Taking into account the terms .of reference of Committee L contained in
Document No. DT/2 and approved by the first Plenary Meeting, it is necessary to form
Working Groups, with the following tasks :

Working Group 4.1 - Propagation

Terms of Reference

- Propagation characteristics and methods used to forecast field strength
values in the VHF band and to calculate the service areas of sound
broadcasting stations.-

Related documents : Nos. 4, 7, 11, 1k, 16

Working Group 4.2 - Technical characteristics

- .

Terms of Reference :

- Optimum channel spacing, channel distribution

- Modulation standards, emitting bandwidths (including stereophony and other
systems having additional sub-carriers)

- Radio freguency protection ratios

- Minimum wanted field stréngth values; field strengths to be protected

- Maximum radiated power

- Basic characteristics of transmitting and receiving antennas, polarization
- Receiver sensitivity and selectivity

Related documents : Nos. 4, 6, 7, 10, 11, 14, 16, 17, 22, 27, DT/3

Working Group 4.3 — Criteria for the compatibility of the broadcasting service with
other services

Terms of reference

- Criteria for the compatibility of the FM sound broadcasting service with

- the television broadcasting service,
- the fixed service,

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

in the same frequency band or in adjacent bands, taking into account
the results of CCIR studies.

Related documents : Nos.

b, 7, 11, 12, 13, 1k, 16, 19, 21, 26.

H. GOTZE
Chairman of Committee L
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CONFERENCE o 23 hugust 1962

Original :

(FIRST SESSION) - GENEVA, 1982 = e Fra@h/
’ ' . Spanish

COMMITTEE 5

PROPOSALS FOR CONSIDERATIONFOF THE COMMITTEE -
The Annex to this document contains a compilation of the proposals relating
to the following topics ‘ ' ‘ :
1. Planning principles (general)
2. Consideration of existing assignments in/the bana_87.é - 100 kHz
3. Low power limit
4, Low power channels
5. Planning constraints
6. Planning methods
7. Analyzing the Plan

8. Organizational approach.

In the preparation of the Annex, all documents up to and including No. 22 have been
taken into account. :

K. ARASTEH
Chairman

Annex : 1

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

(GeNezrp. )

doc 4 (&)

aoc 9 (D)

All requirements should lte processed in the same
manner according to the technical evaluation procedure
adopted by the Conference. The definition of a reguirement

should use the concept of providing broadcasting services
to the required service area.

Planning should bc based primarily on retention of the
Stockholm Plan for the band 87.5 - 100 MHz, and unconditional
planning of the band 100-108 MHz,

Note: Since comparatively few Administrations have implehehted
the @9@3 Geneva Plan for the African Broadcasting Area to any
significant extent there may be advantages in a new plan for th

area usxn% a channel spacing of 100 kHz throughout the band

87.5 - 108 MHz. However, in the resolution of this matter, the
United Kingdom approach would be largely influenced by the views
of the countries primarily affected. :

Planning to be based on stereo reception (including
recognition of the need to carry sub-carrier services) to
fixed receivers. Whilst the need to provide services to
mobile receivers is recognised, it is considered that the
technical difficulties of incorporating the requirements of

mobllg receivers can be contained if a satisfactory standard
1s maintained to fixed receivers.

All countries have the right that their frequency requirements
are taken into account if they conform to the principles of an
efficient use of the spectrum, i.e. if these requirements are
intended to provide, in the band 87.5 to 108 MHz, full coverage
by about 5 to 6 national programmes or possibly by a somewhat
smaller number of regional or local programmes. If full

coverage 1s not intended, a somewhat larger number of programmes
may be transmitted.

The establishment of a new plan for the whole band or part
thereof may be described as follows:

- When establishing a new plan for the whole band, a frequency
taken from the whole band 87.5 to 108 MHz will, in principle,
‘be assigned to all transmitters. If a frequency already in
use before the Conference is assigned anew to a transmitter,
this 1is, in general, done purely by chance but it may also be
intended in exceptional cases.
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- When establishing a new plan for- part-of ‘the band, a frequency

taken only from the upper part of the band, i. e.” 100 to 108 MHz,
] will, in principle, be assigned to those +transmitters for

which a valid plan does not comprise any frequency assignment

in the band 87.5 to 100 MHz. Nor does this exclude basic

characteristics - including the freqlency - of individual

transmitters, which are or may be: operated on a frequency below

100 MHz according to the plan, from being changed within the

scope of the technical requirements or from new transmitters

being added or existing transmitters being abandoned.

As it is technically feasible in the majority of :cases to trans-
mit or to receive any frequencies within the band 87.5 to 108 MHz
by means of the transmitting and receiving installations including
their antennae, the establishment of a new plan for the whole
band could be taken into consideration. This may be' desirable
when the bases of the plans presently in use have. undergone
substantial changes since their establishment. This will be
'necessary if, for example, the frequency spacing is changed

.+ " Within the European Broadcasting Area the establlshment of a new
'plan for the whole. band will. hardly be considered in those
countries which have a common border-with countries in which this
band is used for television. Espeécially in these countries the

establishment of a new plan for the upper part of the band only
will therefore be envisaged. :

doc 77 (. wzs)

It is proposed that a frequency assignment plan in the
100 - 108 MHz band should be prepared for the organization .of FM broadcasting
in Region 1 and certain countries concerned in Region 3. This planning
process should be based on WARC (1979) Resolution No. 510 relating to the
Convening of a Planning Conference for Sound Broadcasting in the
Band 87.5 - 108 MHz for Region 1 and Certain Countries Concerned in Region 3,
which states "that this new plan should-in no way affect existing or planned
assignments to television stations in the band 87.5 =~ 100 MHz made in
accordance with the Regional Agreement, Stockholm, 1561" and also "that this
new plan in the band 87.5 - 100 MHz should ndt result in the deterioration
of the service areas of those existing sound-broadcasting stations operating
in accordance with the Regional Agreement, Stockholm, 1961, which are
situated in the coordination area with countries using this band for
television in accordance with the Regicnal Agreement, Stockholm, 1961".
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It is proposed that the following planning principles should be
used :

= the locations of transmitters should, wherever possible, be
determined with a view to the co-siting of television and
FM radio broadcasting stations;

= the transmitter density, transmitters' effective radiated power and
also the effective height of antennas should be chosen in such a
vay that practically the entire territory of a country is covered:
by the nominal field strength;

doc 16 (0DR)

The German Democratic Republic intends to use the range 100 - 108 MHz for
stereophonic FM broadcasting too and to apply the same transmission system.

In the frequency range 100 - 108 MHz 3 further full area coverages are to be
realized with stereophonic broadcasting.

d-’)c / g (AUT) The freedom of new planning in a great

part of the Eurcpean Broadcasting Area appears to be severely restricted. For example
in drawing up a new plan for the band 87.5 - 100 MHz different interpretations of the
terms "affected" and "deteriorated" may cause serious disagreements. This situation
is given only in the European Broadcasting Area.

It is therefore proposed that in the European Broadcas tlng Area new planning
should be done for the band 100 - 108 MHz, whereas in the band 87.5 - 100 MHz
the existing Stockholm Plan should only be modified in cases where it is
necessary or vhere improvements are possible.

The final plan shall provide for all countries in the planning area equally
effective use of the spectrum available for operating their sound broadcasting
transmitters. However, different service requirements of the various types of
programmes (e.g. national, regional, local programmes) may lead to different
configurations of the respective transmitter networks, resulting in area coverage of
a few percent only on the one extreme and more than 100 percent of the other.

If there is a need to describe technically the basic "equality of rights",
this could perhaps best be done by the equality of the number of "equivalent national
coverages", the term "equivalent national coverage" being defined as the number of
programmes multiplied by the resulting area coverage (one "equivalent national
coverage" is achieved by 100 % area coverage for one programme or by 50 % area coverage
for two prograrmes, etc.).

The maximum number of equivalent national coverages for which a plan is’
technically feasible is given by the capacity of the band 87.5 - 108 MHz. 1Indications
for the capacity are given for the band 87.5 -~ 100 MHz by the Stockholm Plan in its
present form and for the whole band by theoretical exercices.
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It is therefore proposed that

-~ the new plan shall provide for all countries in the planning area
an equal number of "equivalent national coverages' related to the
bandwidth available for sound brcadcasting;

- the .capacity of the total band 87.5 - 108 MHz should be derived from
the factual capacity of the band 87.5 - 100 MHz as shown by the

Stockholm Plan in its gresent form;

- the reguirements submitted by the administrations should be limited
by the capacity of the band available for sound broadcasting in the
respective country.

tee 22 (yUG)

1. Equal rights for all countries with regard to the use of the band
87.5 - 108 MHz for broadcasting

Justification : The band 87.5 - 108 MHz is allocated in Regions 1 and 3, by the
WARC-T79, to the broadcasting service on the primary basis. Countries wishing to use
that band for broadcasting, in conformity with the Radio Regulations, should have

equal rights in its use, and should be in no way constrained by non-broadcasting
services. :

2. Recognition of the sovereign right of every country to arrange the most
suitable settlement of its broadcasting service, in conformity with the
particularities of its socio-political system (multi-national and multi-
lingual composition of its population, federalism, local information
system, etc '

Justification : There are different concepts with respect to the organization of the
broadcasting service in different countries, due to the particularities in the socio-
political systems. This is evident, for instance, in the actual use of the band

87.5 - 100 MHz by the broadcasting service. That band is used, in Region 1, for both
the television and for VHF/FM broadcasting. Moreover, even the use of that band for
the same type of the broadcasting service is subject to different settlements of the
broadcasting systems. Some settlements are intended to ensure the coverage of the
entire national territory with the same progamme; the other ones (for instance in
countries with multi-national and multi-lingual composition of its population, or in
countries having federal political systems), the broadcasting services are organized
on the basis of ensuring the coverage of different parts of the national territory
with different programmes. It should be, therefore, recognized the sovereign right of
every country to settle the broadcasting service on its territory in conformity with
the Radio Regulations, but, also in conformity with the particularities of its
socio-political system.

The practical implication of the adoption of this principle means that the
planning method, which will be chosen, should contain the possibility of fulfilling
the requirements for both uniform and non-uniform transmitter distribution networks.
To some extent it also postulates the characteristics of the method to be used for
drawing-up the plan.
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2. CONSIDERATICN OF EX1S TING ASSIGNMENTS
IN THE BAND  SFZS[He - 100 /742

dec 4 (6)

Service area coverage of existing broadcasting stations
should be retained to the maximum possible extent.
Re-planning will inevitably lead to difficulties in defining

service areas for existing and new services in congested
areas,

Minimisation of the number and extent of changes to
assignments at present in use, in order to reduce the costs
of changes and to avoid unnecessary confusion for the
public when the change-over occurs.

Endeavour to meet new requirements mindful of the
limited spectrum available,

owe (D)

The protection of the present service in Europe in the frequency
band below 100 MHz (see 1.2.1 and 1.2.2) can be guaranteed in
the easiest way if the status quo is maintained. However, a
considerable number of frequencies in the band below 100 MHz

which are not integral multiples of the frequency spacing should
be adequately modified. '

In countries in which the frequency band below 100 MHz is used
for television broadcasting the coverage areas of the existing
televiSion transmitters may not be affected or may only be
affected to an insignificant extent when -the sound broadcasting
transmitters in the other countries are changed over to the
frequencies of the new plan. It is easy enough to meet this
requirement if the status quo of the sound broadcasting trans-
mitters is retained to a very large extent at least in the areas
adjacent to those where the band is used for television.

When television transmitters are taken into account in countries _
in which the frequency band below 100 MHz is used for television,
this shall not lead tc the present state of coverage by sound
broadcasting programmes being affected in this frequency band -
in particular in the neighbouring countries. What matters in
this case is not the coverage area of each single transmitter
but the overall coverage by a specific programme. It 1s also
easy to meet this condition if the status quo is retained to

a very large extent in the areas concerned.
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avc 16 (202

. The German Democratic Republic proposes to preserve in principle the frequency
assignments to transmitting stations in the frequency range 87.5 - 100 MHz, used or
planned, on the basis of the Regional Broadcasting Agreement, Stockholm, 1961, but
ccnsi@ers it possible, however, that some frequency assignments could be changed,

e.g. 1n connection with a uniform channel spacing, if this is in the mutual interest of
the countries tconcerned.

e 18 (aur)

Resolution No. 510 of the WARC-T9 states in its considerings f) and g) that

- existing or planned assignments to televisionIStatiOns in the
band 87.5 - 100 MHz made in accordance with the Regional Agreement,
Stockholm, 1961, should in no way be affected by the new plan;

- the service areas of those existing sound broadcasting stations in
the band 87.5 - 100 MHz operating in accordance with the Regional
Agreement, Stockholm, 1961, which are situated in the coordination
area with countries using this band for television, shall not be
deteriorated. N :

Considering g) of Resolution No. 510 of the WARC-T9 states that :

the new plan in the band 87.5 - 100 MHz should not result in the

deterioration of the service areas of those existing sound-broadcasting

stations operating in accordance with the Regional Agreement,

Stockholm, 1961, which are situated in the coordination area with

countries using this band for television in accordance with the

Regional Agreement, Stockholm, 1961.

This provision is formally applicable also to existing low power stations
situated in the coordination area. No similar provision exists for stations outside
the coordination area. This fact may cause problems for existing low power stations
operating in accordance with the Regional Agreement, Stockholm, 1961, and not being
taken into account in the planning procedure because of their low interference potentia}

It is therefore proposed that the Conference shall take care of the
conservation of protection of all low power stations coordinated in
accordance with the Regional Agreement, Stockholm, 1961.

This could technically best be achieved if within the European Broadcasting
Area the existing Stockholm Plan in the band 87.5 - 100 MHz were only modified in
cases where it is necessary or where improvements are possible.
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3. [OW POWER LiMIT

dl(?'éz (2;:) ~ There should be no lower power limit for stations
within the plan. However, if a lower power limit is imposed

it s@ould be set at a total e.r.p of no more than 100 watts
and it should not apply to existing frequency assignments,

doc 12 (AUT)

Since the introduction of VHF-FM sound broadcasting in Europe a large number
of low power stations (ERP less than 1 kW) have been put into operation in order to
complete coverage in hilly or mountainous regions or for local purposes. Because of
the very large number of assignments to be treated by the Conference and because of the
limited interfererice potential of most of the low power stations, it seems useful to
restrict the number of low power stations to be recognized in the planning procedure at
the Second Session of the Conference.

The Stockholm Conference 1961 only recognized transmitters with a minimum
ERP of 1 kW irrespective of the effective antenna height. However, the interference
potential is also strongly influenced by the effective antenna height.

It is therefore proposed that

- low power stations with a high interference potential should be
recognized in the planning procedure;

- the limit should be given by the interference potential cf a
reference transmitter of 1 kW ERP and an effective antenna
height of 37.5 m,

doc 20 (S)

To reach an agreed frequency plan in the band 100 - 108 MHz for sound
troadcasting stations satisfying divergent needs in different countries there should
not be lower power limit for stations within the plan. If for practical reasons a
lower power limit is imposed it should be set at a total e.r.p. of no more than

< .
100 watts.

doe I (D)_~_

Only such transmitters should be considered in frequency planning
which, on account of their radiated power, the effective height
of their artenna and the nature of the terrain, must be expected
to cause interference at larger dstances (more than 200 km) from
the transmitter, which cannot be ignored. A lower power limit
would therefore have to be fixed as a function of the effective
height of the antenna (Figure 1). Transmitters which have a
radiated power below this limit should be integrated in the plan
later in time and subsequent to coordination and be registered

in a separate frequency list which is part of the plan. |




ERP/dB (kW)

Lower power l1limit
as a function of the effective height
v of the antenna

0 1
- 2 I
0s =
-4 o
wl
-6
| 0,2
-9
-10 . . 0,1
-12
0,05
20 50 100 200 500 1000 2000

Pege Im ————=

6 99eg

q-6/I0 ‘ON 3usumooq




Document No. DT/9-E
Page 10

4 LOwW POWER CHANNELS

_CZOC’fa (D)

Depehding on the number of thevrrequéncy réquirements which have
been submitted for low power transmitters it may be useful to
reserve a small number of channels for them. Channels at the
upper (and/or lower) end of the band are possibly especially
suited for this purpose because a certain‘protection of external
services operating outside the broadcasting band can thus be
achieved simultaneously. :

It must, however, be taken into consideration that the use of
low power channels will be affected by the assignments in the

adjacent channels (with frequency spacings up to 400 kHz). The
formation of groups of channels for low power transmitters would
be a partial solution in this case; it is, however, inappropriate
if frequencies are to be assigned to3séveral low power trans-
mitters installed at the same site.

goe 4 (AUT)

‘The LF/MF Conference, Geneva 1975, attributed 3 channels for exclusive use
by low power transmitters. However, in the band 87.5 - 100 MHz experience shows that
it has been possible to insert a high number of additional low power stations to the
basic transmitter network as given by the Stockholm Plan 1961 without separation extra
low power channels.

It is therefore proposed that on the assumption of a resulting overall
transmitter density similar to that of the Stockholm Plan, in the planning
procedure no extra channels be generally set 351de for exclusive use by low
power stations.

doc 22 (yue )

for exclusive use of low power stations, for such a use does
not lead to more efficient use of the spectrum. If, however,
such channels are to be set  aside, they should be in corse-

The particular channels should not be set asside

cutive order at the uper end of the band.
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S, PLANNING =~ CONSTRAINTS

doe 4 (6)

A further potentialiproblem“1s that of local oscillator
radiation from domestic receivers operating in Band 11
falling in the aeronautical radionavigation band.

Harmonic radiation from local oscillators in
Band II receivers can also be a problem to television
receptxon in Band III and cognisance of this
interference mode may need to be taken into consider-
ation in the preparation of the plan.

In the icase of broadcast transmitting stations
radiating more than two programmes, the number of inter-
modulation frequencies generated is minimised if equal
frequency spacings are adopted.

oloe 5 (MOR) . o
Due to the great number of FM broadcasting receivers in use, the
multlple radiation of the oscillator frequenc1es in the coverage area of a M
transmitter may cause local interference from the lower part to the higher part of
the FM band. This is also described in the Annex. In FM planning, the difference
of 10.7 MHz (+ 0.1 - 0.2 MHz) should be avoided in a coverage area.

doe 9 (D)

Inadmissible are:

- frequency spacings between 10.5 MHz and 10.9 MHz (interfering
oscillator radiation). This épplies also to transmitters
which have mainly the same coverage areas but are installed at
different. sites; -

- frequency spacings of less than 0.8 MHz,

Not wanted are:

- frequency spacings of less than 2 MHz (capability of the antenna
combining unit);

- frequency spacings of 4.6 MHz and 10 MHz (duplex spacings
of the land mobile service).

awe/EM@Df)

For frequency plannlng the followlng constralnts are to take into account

- a frequency separatlon of the transnlttlng frequencies of 10.7 * 0.2 MHz
shall be avoided, as far as the receiving areas coincide;

the frequency spacing of 2 transmitting frequencies at a single site should
not be less than 1.8 MHz.
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6. PLANKMING /TETHODS

doc 4 (6) - ~
G; Where it is envisaged that comparable transmitter

powers will be required within an extended area, planning
may be based on a theoretical lattice. The employment of
lattice planning should lead to the most efficient use of
the limited spectrum available,

Other methods may be required where there is a substantial
disparity in the transmitter powers .to be used in neigh-
bouring countries in the same part of the band.

docg(zb)
Appropfiate linear chahnél distributions are, in general, determinedn

for geometrically regular networks. They are applied to practice
by a suitable distortion of the regular network.

The type of channel distribution involves that all points of

the network (before practical application) are equivalent as
regards the interference to ‘be expected with respect to its type
(e.g. co-channel, adjacent channel), its angle of arrival and
its strength if those points of the network are ignored to which
channels at the frequency band limits have been allocated.

This regularity facilitates planning and reduces the possibilities
of making mistakes. )

Systematic planning using linear channel distributions is to
be recommended particularly for the establishment of a new plan.

The method loses its value if

- existing frequency assignments must be taken into account to
a considerable extent, ' '

- 1t cannot or may not be applied in the whole planning area.

The method is not suitable for modifying an existing plan which
is not based on a linear.channel distribution.
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Non-linear channel distributions are also usually determined
for geometrically regular networks and they are also applied to
practice by a distortion of the regular network.

Compared with the linear channel distribution it is, however, not
advantageous that the interference to be expected - apart from
co-channel interference - will arrive from directions and with
strengths which vary from one point of the network to the

other. This complicates considerably the practical use of non-linear
channel distributions when the network is distorted and reduces

the reliability of the planning work.

Non-linear channel distributions as compared to linear ones do
not offer any substantial advantages. This is especially the case
if the number of channels available for planning increases as it
becomes more difficult to determine appropriate non-linear channel

distributions. Therefore such non-linear channel distributions should
not be used. '

LN

Because of the time required the "method of foremost priority"

can only be used with the help of a computer in a more or less
intensive dialogue with the computer. When this method is used,

the computer determines,'for each step, the transmitter for which
the number of appropriate frequencies is-smallest and then proposes
the most favourable among these frequencies for assignment. This
procedure is repeated until all transmitters have obtained a
frequency. Each step considers, of course, the assignments made

by the preceding steps, . |

The method is well suited for practice as long as the number of
the transmitters is not getting too large (e.g. € 1000). With the
number of the transmitte}s the time'required increases, however,
out of proportion. '
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2. Non-systematic methods

I: systematic methods are not to be used or cannot be used, there
is only the possibility of assigning frequencies on a discretionary
basis. In this case the planner assigns successively the best
suited frequency.to each transmitter in the order which he thinks
appropriate. In each individual case a frequency which appears

to promise the greatest possible useful effect and the least
possible interfering effect is usually chosen from those

available (Trial and Error Method).

As can easily be imagined, this procedure takes up a great deal
of time but facilitates, in comparison to the systematic methods,
an individual treatment of the various transmitters. But it
cannot be cqncluded from this that the resulting frequency plan
would be better in any case than that obtained by using
systematic methods, if only enough time were available.

It is posSible to assign frequencies according to the Trial and
Error Method with and without the help of a computer; A dialogue
with the computer is advisable for the planning work. But, for
time reasens; it can be useful to 1limit the dialogue to a greater
or smaller extent. For the dialogue with the computer the
(systematic) "method of foremost priority" described under 1.3
can be used, The consent of the planner to the proposal of the
computer can either be obtained in the dialogue (computer stop)
or be taken for granted.

The planning in the frequency band above 100 MHz (after the
consolidation of the plan in the frequency band below 100 MHz)
can possibly be simplified by repeating to a certain degree in
the band above 100 MHz co-channel and adjacent channel
configurations from the band below 100 MHz. The application of
this method is subject to the condition that, in addition to the
relation between frequencies, the basic characteristics of the
transmitters are identical with the ones of the transmitters
which are already operated below 100 MHz. Use of this method
will be restricted when frequencies are required to a considerable
extent for transmitters which have no assignments in the band
below 100 MHz. This applies all the more if several frequencies
must be assigned to such transmitters.
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w)(j 47 (UIQS) The transmitter network should be planned on the basis of a

theoretical frequency channel distribution grid.

The Soviet Administration recommends using a grid with a capacity
of 26 frequency channels to each programme.

Reasons : An analysis of theoretical grids with capacities of 25, 26 and 27
channels showed that the 26-channel grid was the best of the variants
studied. With such a grid high-quality reception could be achieved with a
probability of 0.45 and two reserve channels would be available.

doc 76 (DOR) o
Then for the frequency distribution a theoretical network (lattice) can be

used, as for instance shown for 26 channels in Figure 5 of CCIR Document 10/50LkL,

The following values are proposed as nominal parameters for a regular
theoretical frequency network :

effective radiated power 30 kW
effective antenna height 250 m
nominal field strength 60 dB,;

dec 18 (AUT)

Former planning conferences took advantage of theoretical network planning,
using regular lattices consisting of rhombii having the same channel distribution.
However, in certain cases big difficulties were caused by the use of lattices with
different channel distributions in adjacent parts on the planning area.

It is therefore proposed that in case of theoretical network planning a

lattice with one and the same channel distribution be used throughout the
whole planning area.

Q@cZZZ(yUG)

Planning method to be adopted should have the following abilities :

to fulfill the requirements for both uniform and non-uniform transmitter
distribution network, i.e. the possibility for assigning different
number of freguencies per transmitting site;

to take into account the existing frequency assignments from the freguency

band 87.5 - 100 MHz, i.e. the possibility of predetermined channel
distribution;

to take into account the relevant frequency planning constraints;

- 1o be reliasble enough, in order to minimize the planning errors;

- 10 be simple enough, in order to make possible the planning procedure fast
and efficacious;

- to be flexible enough, in order to make possible further refinements and
modifications to the plan.
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Justification : The above planning method requirements take into account the sovereign
right of every country to plan its broadcasting network in the most adequate manner.
They also take into account the considerings f) and g) of Resolution No. 510 of the
WARC-T9, as well as findings of the CIRR that some planning constraints should be
introduced in order to eliminate the apparent incompatibilities between the relevant
frequency assignments. It is evident that the regular theoretical planning methods
(or systematic planning methods) do not fulfill the above-mentioned requirements.

The application of regular theoretical planning methods (use of latices), for instance,
is inappropriate, because it is based exactly on some opposite requirements (all
transmitters are identicel, with identical powers and antenna heights and with non-
directional antennas, it is assumed that no frequency constraints are to be
introduced, there are neither political nor natural boundaries). On the other hand,
the network planning methods based on the real characteristics of each transmitter

(or non-systematic methods) fulfill the quoted requirements.

The Administration of the Socialist Federal Republic of Yugoslavia proposes
the use of the method "Trial and Error" for drawing-up the plan, or other
planning method based on the real characteristics of each transmitter.

Justification : The method "Trial and Error" has been used very often in, insofar
practice, because it makes possible the individual treatment of each particular
transmitter. Although there is no objective optimization criterion for its
application, the step-by-step procedure, involving the corrections on the basis of
bilateral or multilateral negotiations, makes possible the refinement of the plan.
However, other methods, more sophisticated (as for instance, the method "Worst

. transmitter/best choice"”), could also be taken into consideration.
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7. ANALYSIS OF THE PLAN

(ASSESSMENT OF MULTIPLE WTERFERENCES )
ooC S (D)

‘ The suitability of the assigned frequencies can be judged after
each single assignment (e.g. in the dialogue) or after the
completion of an entire plan by calculating the coverage to be
expected in the presence of interference. For this purpose it
is determined for each individual transmitter which of the
remaining transmitters are likely to cause interference and how
great their interfering effect is expected to be. The overall

effect of all interference can then be determined by means of
one of the following methods:

- the integration method,
- the log-normal method,
- the multiplication method,

the simplified multiplicaticn method,

the power:sum method.

The first three methods require excessive calculations. In the
past the simplified multiplication method was mainly (if not
exclusively) used for such problems; the use of this method during
the preparation and for the duration of the Conference is to be
recommended. Although the use of the power sum method requires
less work than all the other methods, it does not permit to

take appropriate account of the statistics of the local
variations of the individual nuisance fields.

ave 16 (DDR)

For calculation of the usable field strengths and of the real coverage areas
in 12 directions the simplified multiplication method should be applied.
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doc 13 (4u7)

- For calculation of the overall interference effect of a multiplicity of
interference sources a number of mathematical methods are available. There exist a
lot of arguments in favour or against the different methods.

However, it seems important that the new Plan can be compared directly with
the existing Stockholm Plan, for which practical experience is available. The original
‘Stockholm Plan has been drawn up by the European VHF/UHF Broadcasting Conference,
Stockholm, 1961, by using the simplified multiplication method.

It is therefore proposed that for the calculation of multiple interference
the simplified multiplication method be used.

~

Polarization discrimination

It is a well known fact that advantage from the use of orthogonal polarization
can only be obtained when, in geneéral, the polarization of the receiving antennas
conforms to that of the wanted signal.

In cases where the polarization of the receiving antennas is random, i.e,
for car reception and for portable receivers, no general advantage can be expected
from making systematic use of orthogonal polarization and this may be detrimental to
reception under those conditions. : '

It is therefore proposed that for interference calculations polarization
discrimination should not be taken into account.

In field-strength calculations the parameter A h is used to define the degree
of terrain irregularity and to correct the field-strength values by subtracting the
related terrain irregularity correction. However, this parameter may be of less
relevance for propagation path greatly in excess of 50 km, which is mostly the case
for interference calculations. Thus a risk of underestimation of interfering signal
strength may exist.

It is therefore proposed that for interference calculations the terrain
irregularity correction (according to A h) be not applied to interfering
signals.
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. ORCANIZATIONAL APPLOMAC /-

a&x&é? (Zl) Because of the limited time which will be available for the
actual planning it may be useful to distribute the planning work
among several planning groups. It may be advisable in this case
to subdivide '

- the whole frequency band,
- the planhing area or

- the frequency band and the planning area

in an appropriate way and to provide effective coordination at
the interfaces (regionally or according to frequencies).

In the case of a subdivision according to frequencies the limit
100 MHz would be suitable. In the case of a more comprehensive
subdivision 4 MHz steps, for example, may be advisable, i.e.
limits at 92, 96, 100 and 104 MHz. ‘

In the case of a regional subdivision it may be advisable to
subdivide at least according to the two broadcasting areas - as
defined in Article 8, No. 400 to No. 404 of the Radio Regulations
of 1982 - and the remaining parts of the planning area.

dre 16 (DOR)

Concerning 3 aimed full-area coverages in the range of 100 - 108 MHz the
German Democratic Republic considers it to be possible to split up this frequency
range in 3 sub-bands with analogue frequency distribution.

dbe (9 (407)

Division of planning work

The Second Session of the Conference might wish to distribute the huge amount
of planning work among several planning groups. The division could be geographically
and/or in frequency. It seems important that a division be made in a way that no group
will face the fact that different planning principles should be applied throughout their
geographic area or frequency range (see item 1.1).

It is therefore proposed that a possible division of planning work should
first be done by separating the European Broadcasting Area from the other
parts of the whole planning area. In a second step for the Furopean
Broadcasting Area the whole frequency band should be divided into two sub-
bands, namely 87.5 - 10C MHz and 100 - 108 MHz.

1
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SHARING CRITERIA BETWEEN THE FM SOUND BROADCASTING SERVICE
WITH LAND MOBILE SERVICES IN THE BANDS 87.5 - 108 MHz

In the table of frequency allocations of the Radio Regulations the bands
87.5 tc 100 and 100 to 108 MHz are allocated in Region 1 to Broadcasting on a primary
basis and to the land mobile service :

a) 1in the band 87.5 to 88 MHz on a permitted basis and subject to agreement
obtained under the procedures set forth in Article 14 of the Radio

Regulations;

b) in the band 104 to 108 MHz, to the mobile, except aeronautical mobile (R)
service, on a permitted basis until 31 December 1995

c) in the band 97.6 to 102.1 MHz to the land mobile service on a permltted basis
until 31 December 1989.

The sharing criteria for the protectioneof the land mobile service in the
band 97.6 to 102.1 MHz is already the subJect of an agreement amongst the admlnlst“a—

tions concerned and affected.

The sharing criteria for the protection of the land mobile service in the
bands 87.5 to 88 MHz and 104 to 108 MHz shall be the following -:

FIELD STRENGTH TO BE PROTECTED : 15 @B uV/m at 3 m height

PROTECTION RATIO

Frequency
:eiar:tlzn Lers | Protection ratio Protection ratio
etween CArriers for AM mobile services | for FM mobile services
of the two
- (dB) (dB)
services :
(kHz)
0 18 8
25 - 16 . 6
50 4.5 ' - 5.5
75 - 7-5 -17'5
100 -17.5 - =27.5

3t
isf?q
For reasons of economy, this document is prlmed in a limited number. Participants are therefore kindly asked to brmg their copies to the meeting J/‘\!HO‘A
since no additional copies can be made availabie. i
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PROPAGATION DATA TO BE USED FOR SHARING

CALCULATIONS : CCIR Recommendation 370-k
PERCENTAGE LOCATIONS PROTECTED _ : 50%
PERCENTAGE TIME PROTECTED : 90%

POLARIZATION PROTECTION : 18 dB Base Station
' ' 8 dB Mobile Station

HEIGHT GAIN FACTOR ' . : 9 dB 2 50 km
43 dB > 100 km
Linear interpolation
> 50 km < 100 km

; "The sharing criteria to protect the' broadcasting service from interference
from the land mobile service within or immediately adjacent to the coverage area of the
broadcasting transmitter should be the following :

MINIMUM CARRIER FREQUENCY SEPARATION
REQUIRED IN SAME AREA : 500 KHz

S.R. TEMPLE
Chairman of Sub-Working Group 4C-3
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Angola _ : Gerﬁan Démocratic Republic
Sgudi Arabia : 4 United Kingdom

Cameroon ‘ ' : Czechoslovak Socialist Republic
vUnited Aréb Emifates _ U.S.S8.R.
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WORKING GROUP LA

CHAPTER 2

PROPAGATION

2.1 Propagation curves for Band II broadcasting in Region 1

2.1.1 General

The propagation curves represented in Figs. 2.1 to 2.9 based on
Recommendation 370-3 are intended for use in the planning of broadcasting service.
They relate field strength to path length with transmitting antenna height as a
parameter for various percentages of time from 50% to 1% in various climatic regions.
They represent the field strength exceeded at 50% of locations, and apply to both
‘horizontal and vertical polarization. '

With respect to oversea paths the curves are presented in terms of cold sea

and vwarm sea in order to allow for the different propagation characteristics encountered’
~in these conditions. Over warm seas the phenomenon of duecting or extreme super-

refractivity is more frequently encountered and hence trans-horizon interference is
common, but propagation over both warm and cold seas show considerably less attenu-
ation than does propagation over land for time percentages less than median. This 1is
evident from the Figures. It will be appreciated that the definition of warm sea and
cold sea has to be based on statistical data and so is to a certain extent arbitrary
but experience indicates that the following definitions would be appropriate for the
application of the curves set out in this Chapter :

Warm sea Seas, oceans and other substantial bodies of water (as a criterion, one
that can encompass a circle of 100 km diameter), at latitudes less than
23.5 degrees N or S, but also including the entirety of the Mediterranean,
the Black Sea, the Red Sea, and the area extending from the Shatt-al-Arab
and including the Gulf of Oman (see also paragraph 3.2.1.2 below);

Cold sea Seas, oceans, and other substantial bodies of water (as a criterion, one
that can encompass a circle of 100 km diamater), at latitudes greater than
23.5 degrees N or S, but excluding the Mediterranean, the Black Sea, and the
area extending from the Shatt-al-Arab to the Gulf of Oman.

Existing paragraphs 2, 3, 4, and 5 to be deleted.

-~

‘@LH%VES
ULT.
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2.1.2 Super-refractivity and ducting areas

Although the area from the Shatt-al-Arab to the Gulf of Oman is included in
the general classification of warm sea as defined above in paragraph 3.2.1.1 experience
indicates that extreme super-refractivity (ducting) conditions may be encountered there
on an even greater scale than in other warm seas. This may also be the case for the
Red Sea and maritime areas of West Africa. The member organizations of Gulfvision are
at present engaged in a systematic measurement programme with the participation of the
ITU, investigating both atmospheric refractivity conditions and associated radio
propagation to great distances with a view to arriving at a clear definition of the
conditions prevailing in the area from the Shatt-al—-Arab to the Gulf of Oman.

Although the measurement programme has been in progress since 1981, it is
not yet concluded and sc it has not beer possible to propose modifications to the
propagation data submitted to the First Session of the Conference. However, it is
expected that definitive results will be available during 1983, and so it can be
anticipated that Gulfvision will be.in a position to contribute in this sense to the
Second Session. It should therefore be understood that the above warm sea classifica-
tion is tentative at this time, and may well need to be modified or sub-divided when the
measurement results have been analyzed.

2.1.3 Application of the curves

The values of field strengths given in curves, Figs. 2.1 to 2.9, are those
exceeded for 50%, 10%, 5% and 1% of the time. They are expressed in decibels relative
to 1 uV/m and correspond to an effective radiated power of 1 kW.

The 50% time curve, Fig. 1, should be used for determination.of coverage
areas and the 1% time curves should be used for interference calculatiens. In the
case of steady interference the 50% time curve should be used.

The effective height of the transmitting antenna is defined as its height
over the average level of the ground between distances of 3 km and 15 km from the
transmitter in the direction of the receiver. The height of the receiving antenna
is assumed to be 10 m above local terrain.

The curves given in Figs. 2.1 to 2.9 are effective transmitter antenna
heights from 37.5 - 1,200 metres. Additional curves for antenna heights of 20 m and
10 m may be derived from the 37.5 m curve by applying correction factors of -10 dB and
-19.5 dB for distances up to 50 km and -4.5 dB and -9.5 dB for distances in excess of
100 km. To obtain field strength values corresponding to effective transmitter
antenna heights (h,) in excess of 1,200 m, the field strength at a distance of x km
from the transmitter may be taken to be the same as the field strength given by the
curve for a transmitting antenna height of 300 m at a distance of (x + 70 - h.l/ﬁi) km.

2.1.3.1 Location variability

The curves given are representative of 50% locations which should be used
for planning purposes. Corrections for other percentages of locations are given for
further information in the Annex.
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2.1.3.2 Terrain irregularity correction

The curves for propagation over land refer to the land or irregular rolling
terrain found in many parts of Region 1 and for the purpose of the plan and interference
calculations, no terraln irregularity correction should be made.

Such a correction factor is however described in the Annex.

2.1.3.3 Receiving antenna height correction

The propagation curves are for a receiving antenna height of 10 m above
local terrain. If the receiving antenna height is reduced from 10 m to 3 m a 9 4B
reduction in the field strength should be applied.

2.1.3.4 Mixed land/sea path calculations

When the propagation path is partially over land and partially over sea,
the following method should be used for interpolation between the appropriate land
and sea curves.

Let
E : field strength for land path equal in length to the mixed path
L, t . i
for t% of the time,
ES P field strength for sea path equal in length to the mixed path
? for t% of the time,
By 6 field strength for mixed path for t% of the time,
E -

d : length of sea path,
d, : length of total path.

The field strength for the mixed path (EM t) can be determined by using
the formula : 4

S
N d -
M, t LA t T 'ES, + E , I

2.2 VHF propagation curves for the aeronautical mobile service

o

The curves in Fig.2.15 represent basic transmission loss as a function of
distance for 5%, 50% and 95% of the time for a range of antenna heights at 125 MHz.
The propagation model used is based on a considerable amount of experimental data and
assumes horizontal polarization over a smooth earth with an effective earth-radius
factor k or 4/3 with some compensation at high altitudes, and with fading character-
istics representative of a temperature continental climate.
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The following points are to be noted :

the antenna heights shown vary from 15 m to 20,000 m covering both ground
station and aircraft heights;

for interpolation the following formula is proposed :
= + -~ T
L, =L, [?LbZ Lbl).log(x/xl):]/log(xz/xl)
where Lb is the basic transmission loss to be calculated at height x and
s , X. and x,. and the corresponding losses and heights at the relevant
distance on the curves between which interpolation is required;
for conformity with the propagation curves for broadcasting service
(Figs. 2.1 to 2.9) ordinate scale in terms of field strength for 1 kW
radiated from a half-wave dipole has been added.

VHF propagation curves for the land mobile services

Propagation curves for land mobile services operating in the VHF bands

taken from CCIR Report 567 are given in the Figs. 2.11, 2.12 and 2.13 and refer to a
receiving antenna height of 3 m. They are derived from the curves given in

CCIR Recommendation 370 with an appropriate correction for this lower receiving
antenna height. :

Annex :

1

F. KRALIK
Chairman of Working Group LA
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SUPPLEMENTARY PROPAGATION DATA

CORRECTION FACTORS

This Annex gives supplementary propagation data as well as the correction
factors which can be applied to the basic curves to improve the accuracy of predictions.

For the planning conference these various factors should not be used although
some administrations may wish to take them into account in particular cases in order
to facilitate bilateral negotiations with the aim of achieving mutually satisfactory
solutions. ‘
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1. Correction for various location percentages

The curves in Figures 2.1 to 2.9 are representative of 50% of locations.
Figure 3.10 shows the correction (in dB) to be applied for other percentages of
receiving locations.

’

2. Terrain irregularity correction

A parameter Ah is used to define the degree of terrain irregularity. It
represents the difference between the altitudes exceeded by 10% and 90% of the
terrain over propagation paths in the range of 10 kilometres to 50 kilometres from
the transmitter (see Figure 2.1L).

The curves for propagation over land refer to the kind of moderately rolling
terrain found in Region 1 for which a value of Ah of 50 m is considered appropriate.

The Figure 2.15 gives corrections for other values of Ah.

3. Receiver terrain correction (terrain clearance angle)

The location correction in section 1 can be applied only on a statistical
basis. If more precision is required for predicting the field strength in a specific
small receiving area a correction may be based on a "terrain clearance angle". This
angle 0 should be representative of those angles in the reception area which are
measured between the horizontal at the receiving antenna and the line which clears
all obstacles within 16 km in the direction of the transmitter. The example in
Figure 2.16 indicates the sign convention, which is negative if the+¢line to the
obstacles is above the horizontal. Figure 2.18 indicates the correction, as a
function of the angle 6, to be applied to the prediction for 50% of locations. If
this correction is applied, the location correction of section 1 (Figure 2.1k4) may
no longer be applicable.

Corrections for terrain clearance angles outside the range -5° to 0.5°,
are not given in Figure 2.18, because of the smaller number of paths concerned in
the study. However, they may be obtained tentatively by linear interpolation
between the curves of Figure 2.18 and limiting values of 30 dB at 1.5° and -L0 4B
at -15°, subject to the condition that the free-space field strength is not exceeded.

CCIR References (Volume V)

- Recommendation 370-k
- Report 239-5

- Recommendation 529

- Report 567-2

- Recommendation 528-1
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REGIONAL BROADCASTING
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(FIRST SESSION) GENEVA, 1982 Original: English
" WORKING GROUP 5 A
DRAFT

'FIRST REPORT OF WORKING GROUP TO COMMITTEE 5

In conformity with its terms of reference, the Working Group examined the
documents presented to the Conference and reached the following unanimous con-

clusions.

1. The planmning at the Second Session shall be based on stereophonie recep- , =
!

tion at receivers on fixed locations. Suitable provisions shall be made for the

inclusion of additional sub~carriers.

2. There should be no lower power limit for the stations to be included in
the Plan. Hovever, the Second Session of tﬁe Conference may organize the planning
work in such a way that planning takes place in two steps. The low power stations,
in such case, may be taken into account in the second stage of planning. Adequate
protectibn ,nevertheless, must be assured to every station included in the plan |

irrespective of its power.

3. The proposals regarding the analysis of the plan (the determination of
cmmulative ‘effect of multiple interference) is within the competence of Committee 4

and is not within the temms of reference of Committe 5.

4, Document No. 26 (IFRB)

After the general discussion, in which the administrations and the IFRB

QCHIy
N 1)
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took part, the Group decided that:

-the existing or planned stations of the permitted services concerned
should not be taken into account during planning of the broadcasting

service at the Second Session of the Conference; and

-the other matters raised in the Document No. 26 are relevant to the
Second Session of the Cor;ference, whose attention should be drawn to

this Document.

T. BCE

Chairmman of Working Group 5 A
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WORKING GROUP S5A

PLANNING CONSTRAINTS

1. For several VHF/FM transmissions from a single site using a common antenna,
the minimum frequency spacing should not be less than l 1.8_/ MHz. (The use of a
common antenna is the preferred arrangement for economic reasons.) However, in those
cases where no frequencies can be assigned which fulfill the above constraint, a
spacing down to / 0.8 / MHz may be adopted. This would be more acceptable at low
power so that > the use “of a common transmitting antenna is still possible.

2. The use of VHF/FM transmissions separated in frequency by 10.7 [_i0.2;7 MHz
should be avoided as far as possible in common coverage areas.

This constraint is necessary because :

- local oscillator radiation from a receiver tuned to the lower frequency trans-
mission may interfere with a nearby receiver tuned to the higher frequency
transmission;

- intermodulation products at the receiver intermediate frequency may be
generated either at co-sited transmitters or within a receiver.

3. The following notes may provide useful guidance in planning :

Difficulties could arise if freguency spacings of co-sited VHF/FM trans-—
missions are equal to the duplex separation of the land mobile service in the area
concerned.

Local oscillator radiation from television receivers operating in Band I may
cause interference to VHF/FM receivers and harmonic radiation from VHF/FM.receivers,
local oscillators may cause interference to television receivers operating in Band III.
These interference possibilities may need to be taken into account by administrations
in preparing their VHF/FM requirements.

It may be advantageous, in certain cases, to minimize the number of inter-
modulation frequencies generated by co-sited VHF/FM transmitters. This can be
achieved if equal frequency spacings are adopted. However, it may be desirable to
avoid using equal frequency spacings for high power transmitters sited close to areas
of high population density.

T. BOE
Chairman of Working Group 5A
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CONFERENCE Originel |

(FIRST SESSION) , GENEVA, 1982

WORKING GROUP 5A
PLANNING PRINCIPLES |

1. The Second Session of the Conference will be required to establish a
frequency assignment plan in the band 87.5 - 108 MHz for the qountries of Region 1
and for parts of Afghanistan and Iran which are contiguous with Region 1. The
planning process shall use the inventory of requirements communicated by the
administrations to the IFRB in accordance with the decisions of the First Session of

the Conference.

Note : Considering the particular geographical situation of Iran, taking into account
the complexity of the areas adjacent to Region 1, and due to the extent of
interference calculations, the Administration of the Islamic Republic of Iran may

communicate its requirements based on country-wide planning scheme.

2. The processing of a requirement should use the concept of providing
broadcasting services to the required service area, while recognizing equal rights
for all countries with regard to the use of the band 87.5 — 108 MHz for broadcasting.
The planning should be carried out in such a way as to respect the rights '
of each country to arrange its broadcasting service in the most appropriate way in
conformity with its specific needs (such as the peculiarities of its geogfaphy, its _
socio-political systems — multinational and multilingual composition of its: population,
federalism, local information systems etc. - and any other) and to choose the
characteristics of its stations in order to attain an appropriate coverage of all its
territory. In this case, plapning may, according to the country, lead to either a
system of national [_programme_7'coverage or a system of multiple regional or local
coverages, or a combination of these systems. Some countries may base their national
planning on co-siting of television stations and FM sound broadcasting stations. For
the application of the principle of eqgual rights among countries and in order to take
into account the diversity of systems of national, regional or local coverage, that
each country may prefer, the concept of "equivaleﬁt national coverage" will be
introduced. Every country will have assured right to the same number of equivalent
national coverages. Joint planning of low power and high power stations near border
areas will give rise to specific problems which will probably not be covered by
general planning methods. [_Especially, the use of networks with low power stations

- bordering networks with high power station will lead to less efficient use of the

spéctrum._7

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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3. During the planning process all requirements should be processed in the
same manner according to the technical evaluation procedure adopted by the Conference.
In accordance with Resolution No. 510 of WARC 1979,7the planning of the band

87.5 - 108 MHz in Region 1 and parts of Afghanistan and Iran which are contiguous to

Region 1 should observe the following conditions

-~ this new plan should in no way affect existing or planned assignments to
television stations in the band 87.5 - 100 MHz made in accordance with the Regional
Agreement, Stockholm, 1961;

- that this new plan in the band 87.5 - 100 MHz should not result in the
deterioration of the service areas of those existing sound broadcasting stations
operating in accordance with.the Regional Agreement, Stockholm, 1961, which are
situated in the coordination area with countries using this band for television in
accordance with the Regional Agreement, Stockholm, 1961;

- the broadcasting stations in the new plan should not cause harmful
interference to radio equipment used by aircraft for automatic landing purposes, which
operates in the band 108 - 112 MHz. k

| A radical change in the situation thaining in Europe would gradually lead
to modifications which would affect the area to be protected and make it difficult or
even impossible to observe the constraints iﬁposed by Resolution No. 510.

4, Taking into account the modifications introduced in the planning criteria
(such as the channel spacing and the degree of implementation of the Geneva 63 Plan),
the_systematic'planning in Africa will cover the entire band 87.5 - 108 MHz.

5. In Europe, it would be desirable that administrations communicate their
requirements relative to the band 87.5 - 100 MHz by taking into account their existing
stations which operate in accordance with the Radio Regulations and the Stockholm (1961)
Agreement. During the Second Session every appropriate effort shall be made to

incorporate in the Plan :

a) those stations which currently operate in accofdance with the
Stockholm (1961) Plan;

b) planned modifications to this plan notified prior to [fl'December 1983_7;
and

¢) new requirements from administrations not signatories to the original plan

notified prior to / 1 December 1983 /.
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During the planning process, modifications to the existing assignments shall

be carried out as far as possible, where necessary, without conflicting with
Resolution No. 510 to ensure the equal rights of countries and remedy existing
inequalities and incompatibilities.
6. Different planning approaches in Africa and Europe will require adaptation
and resolution of incompatibilities on the basis of equal rights among all countries
in Africa, Europe and Middle East. In resolving these incompatibilities, the status
of the station resulting from the application of the Regional Agreements (Stockholm
1961, and Geneva 1963) should not Z—necessarily_7 be taken into account.

T. BOE
Chairman of Working Group 5A
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WORKING GROUP 5A

PLANNING PRINCIPLES

1. The Second Session of the Conference will be required to establish a
frequency assignment plan in the band 87.5 - 108 MHz for the countries of Region 1

~and for parts of Afghanistan and Iran which are contiguous with Region 1. The
planning process shall use the inventory of requirements communicated by the
administrations to the IFRB in accordance with the decisions of the First Session of

the Conference.

Note : Considering the particular geographical situation of Iran, taking into account
the complexity of the areas adjacent to Region 1, and due to the extent of
interference calculations, the Administration of the Islamic Republic of Iran may

communicate its requirements based on country-wide planning scheme.

2. The processing of a requirement should use thevconcept of-providing'
broadcasting services to the required service area, while recognizing equal rights
.for all countries with regard to the use of the band 87.5 - 108 MHz for broadcastiné.
The planning should be carried out in such a way as to respect the sovereign rights
of each country to arrange its broadcasting service inithe most appropriate way in
conformity with its specific needs (such as the peculiarities of its geography, its
socio-political systems — multinational and multilingual composition of its population;
federalism, local information systems etc. - and any other) and to choose the '
characteristics of its stations in order to attain an appropriate coverage of all its
territory. In this case, planning may, according to the country, lead to either a

system of national [-programme_/ coverage or & system of muitiple regional or local
coverages, or & combination of these systeﬁs. Some countries may base their national
planning on co-siting of television stations and FM sound broadcasting stations. For
the appiication of the principle of equal rights among countries and in order to take
“into account the diversity of systems of national, regional or local coverage, that
each country may prefer, the concept of "equivalent national coverage" will be
introduced. Every country will have assured right to the same number of equivalent
national coverages. Joint planning of low power and high power stations near bordef

areas will give rise to specific problems which will probably not be covered by

general planning methods.

tod b
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3.. During the planning process all requirements should be processed in the
same manner according to the technical evaluation procedure adopted by the
Conference. Due régard should be paid to the stations which are in operation‘in the
planning area, particularly those being operated in accordance with the two Regional
Agreements (Stockholm 1961 and Geneva 1963) Z—without, nevertheless, enjoying any
priority_7. Z—Notice should be taken by the administrations, while processing their
plans, of their stations in the planning area._7 Countries parties z-concerned
countries_7 to the mentioned Regional Agreements may communicate their refuirements

to the IFRB relating to the band 87.5 - 100 MHz as they appear in the updated regional
plans annexed to the two Agreements, or modified to conform to their national planning
constraints. Administrations pertaining to a congested area, such as some parts of
the European Broadcasting Area, may agree among tliemselves to have their assignments

in the band 87.5 - 100 MHz appear in the plan to be established by the Second Session
as they appear in the updated Stockholm Plan 1961.

b, ' During the planning process, all proposed assignments shall be open to
discussion for bilateral or multilateral negotiation among the countries concerned
with the understanding that administrations may be requested to modify the
characteristics of their stations. However, a change or modification should in no
way affect existing or plenned assignments to television stations in the band

87.5 - 100 MHz made in accordance with the Regional Agreement, Stockholm 1961.

T. BOE
Chairman of Working Group 5A
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PLANNING PRINCIPLES

1. The Second Session of the Conference will be required to prepare a freguency
assignment plan in the band 87.5 - 108 MHz for the countries of Region 1 and for parts
of Afghanistan and Iran which are contiguous with Region 1. The planning process shall
use the inventory of requirements communicated to the IFRB in accordance with the
decisions of the First Session of the Conference.

Note : Considering the particular geographical situation of Iran, taking into account
the complexity of the areas adjacent to Region 1, and due to the extent of interference
calculations, caused by adjacent channels, the Administration of Iran may communicate

. its requests based on country-wide planning scheme.

2. The definition of a requirement should use the concept of providing

broadcasting services to the required service area, while recognizing equal rights for
all countries with regard to the use of the band 87 5 - 108 MHz for broadcasting.
Recognition shall also be given to the sovereign rights of every country to maske the
most suiteble arrangement of its broadcasting services, in conformity with the
particularities of its geography and its socio-political system (multi-national and
multi-lingual composition of its population, federalism, local information system,
etc.) and to choose the characteristics of their stations in order to reach an
appropriate coverage of all their territory; others may adopt an approach of multiple
local coverages or combination of nationsl and local coverages. Some countries may
base theilr national planning on co-siting of television stations and FM sound
broadcasting stations. Considering the limited capacity of the band available for
planning and in order to ensure equality between countries, the new plan should provide
for all countries in the planning area an equal number of "equivalent national

. coverages'. Modifications to the plan after its entry into force, including addition
of new stations, will be made following a procedure and technlcal criteria to be
developed by the Second Session.

3. During the planning process all requirements should be processed in the same
manner according to the technical evaluation procedure adopted by the Conference. Due
regard should be paid to the stations which are in operation in the planning area,
particularly those being operated in accordance with the two Regional Agreements
(Stockholm 1961 and Geneva 1963) / “without, nevertheless, enjoying any priority_ /

[ Notice should be taken by the anlglstratlons while proc2551ng their plans, of
their stations in the planning area_/. Countries parties / concerned countries_/ to
the mentioned Regional Agreements mey communicate their requirements to the IFRB
relating to the band 87.5 - 100 MHz as they appear in the updated regional plans
annexed to the two Agreements, or modified to conform to their national planning
constraints. Administrations pertaining to a congested area, such as some parts of the
European Broadcasting Area, may agree among themselves to have their assignments in
the band 87.5 - 100 MHz appear in the plan to be established by the Second Session as
they appear in the updated Stockholm Plan 1961.

For reasons of economy. this document 15 printed in 8 limited number. Participants are therefore kindly asked to bring their copies to the meeting
since no additional copies can be made availabie.
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L, During the planning process, all proposed assignments shall be open to
discussion for bilateral or multi-lateral negotiation among the countries concerned with
the understanding that administrations may be requested to modify the characteristics of
their stations. However, a change or modification should in no way affect existing o»
planned assignments to television stationms in the band 87.5 - 100 MHz made in accordance
with the Regional Agreement, Stockholm 1961.

T. BOE
Chairman of Working Group 5A
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WORKING GROUP_5A

PLANNING PRINCIPLES

1. The Second Session of the Conference will be required to prepare a frequency
assignment plan in the band 87.5 - 108 MHz for the countries of Region 1 and for parts
of Afghanistan and Iran which are contiguous with Region 1. The planning process shall
use the inventory of requirements communicated to the IFRB in accordance with the
decisions of *the First Session of the Conference.

2. The definition of a requirement should use the concept of providing
broadcasting services to the required service area, while recognizing equal rights for
all countries with regard to the use of the band 87.5 - 108 MHz for broadcasting.
Recognition shall also be given to the sovereign rights of every country to make the
most suitable arrangement of 1ts broadcasting services, in conformity with the
particularities of its geography and its socio-political system (multi-national and
multi-lingual compositicn of its population, federalism, local information system,
etc.) and to choose the characteristics of their stations in order to reach an
appropriate coverage of all their territory; others may adopt an approach of multiple
local coverages or combination of national and local coverazges. Some countries may
base their national planning on co-siting of television stations and FM sound
broadcasting stations. Considering the limited capacity of the band availabdle for
planning and in order to ensure equality between countries, the new plan should provide
for all countries in the planning area an equal number of "equivalent national
coverages". Modifications to the plan after its entry into force, including addition
of new stations, will be made following a procedure and technical criteria to be
developed by the Second Session. . :

3. During the planning process all requirements should be processed in the same
manner according to the technical evaluation procedure adopted by the Conference. Due
regard should be paid to the stations which are in operation in the planning area,
particularly those being operated in accordance with the two Regional Agreements
(Stockholm 1961 and Geneva 1963). Countries parties to the mentioned Regional ,
Agreements may communicate their requirements relating to the vand 87.5 - 100 MHz as
they appear in the updated regional plans annexed to the two Agreements, or modified
to conform to their national planning constraints. Administrations pertaining to a
congested area, such as some parts of the European Broadcasting Area, may agree amon
themselves to have their assignments in the band 87.5 - 100 MHz appear in the plan t
be established by the Second Session as they zppear in the updated Stockhelm Plan 16061.
b, During the planning process, a2ll proposed assignments shall be open to
discussion for bilateral or multi-lateral negotiation among the countries concernsd with
the understanding that administrations mey be requested to modify the characteristics of
their stations. However, a change or modification should in no way affect existing or
planned assigaments to television stations in the band 87.5 - 100 MHz made in accordance
with the Regional Agreement, Stockholm 1961. ‘

m o
T. 230E
Chairman of Working Grecup 34
For reasons of economy, this d i orafore kindly asked 1o bring their = i the meetin
onomy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies 10 the meeting
since no additional copies can be made available.
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ANNEX L
COMPATIBILITY WITH THE TELEVISION SERVICE IN THE BAND 87.5 - 100 MHz

1. Introduction

Requirements will be processed in accordance with the data bank to be set up
by the IFRB from information supplled by administrations, or entered by the IFRB / for
those administrations, which 4id not supply 1nformatlon /

2. Compatibility assessment

2.1 A1l VHF/FM requirements which are situated in the coordination area with
countries using this band for television in accordance with the Regional Agreement,
Stockholm, 1961, will be assessed for compatibility with the television service.

For this purpose the existing situation shall be compared with the new Plan
in the course of its development.

2.2 - To permit this comparison, it will be necessary to calculate (as in 5) the
usable field strength (E#) for all television transmitters at a number of test

locations (not more than 12) to be specified by the administrations concerned.

3. Reference situation

All existing or coordinated assignments to television, or VHF/FM stations in
the band 87.5 - 100 MHz made in accordance with the Regional Agreement, Stockholm, 1961,
shall be taken into account. The calculation for the reference situation need only be
made once. '

4. Situation, resulting from planning

All existing or coordinated assignments to television stations (as in 3) and
all VHF/FM transmitters in the draft Plan, shall be taken into account.

5. Usable field strength for a television transmitter at the specified
test location

5.1 _ The nuisance field from each interfering transmitter shall be calculated as
in / _/s using appropriate protection ratio, taken from :
5.1.1. Table [—1_7 for interference from a television transmitter, or

5.1.2  Figure [_1_7 for interference from a VHF/FM transmitter.

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



Addendum No. 2 to
Document No. DT/18(Rev.l)-E

Page 2

5.2 Receiving antenna discrimination shall be taken from Figure 1_2_7.

5.3 In the case of orthogonal polorization, a discrimination value of 10 dB shall
be applied.

5.4 The interference contribution of each interfering transmitter is the value

of the nuisance field derived in 5.1, together with any discrimination value derived in
5.2 and 5.3.

5.5 Eu shall be calculated from the individual interference contributions using
the simplified multiplication method, taking into account the / 20_/ largest
contributions and specified to one decimal place.

6. Incompatibility

An incompatibility only exists if any'value of Eu obtained (as in 5) using
the data of 4 exceeds the corresponding value of Eu in the reference situation.

TABLE / 1 /

Ratio of wanted to unwanted signal for colour television

1. Co-channel protection ratio in dB

Offset (multiples of 0 1 2 3 4 s 6 7 8 9 101 11| 12
1/12 line-frequency)

Transmitter stability

+500 Hz
(non-precision offset) . -
2. Lower adjacent channel protection ratio
- 6 4B
3. Upper adjacent channel protection ratio

+ L4 gB



Protection ratio (dB)

50
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20
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ANNEX 1

LATTICE PLANNING METHOD

In this Annex the use of the lattice planning method will be explained,
whereas its theory is described in CCIR Report 94L. The basic idea of this planning
method is the repeated use of a geometrically regular channel distribution scheme over
a vast area. As only channel distribution schemes are selectéd, which are optimized
in terms of coverage by reducing interference within the network to the achievable
minimum, it can be assumed that their repeated use would result in a plan which, after
some further refinement, might be acceptable to everyone.

Although the use of one single channel distribution scheme would permit a
high degree of spectrum utilization efficiency, conditions may prevail in the area to
be planned which suggest the use of different schemes in different parts of the area.
Actually the situation in Europe is considerably different from that in Africa and the
countries of the Middle East. Whilst in the countries of the last-mentioned area
planning may start from scratch, in Europe the plan for the television service in the
band 84 to 100 MHz in Eastern European countries will have to be retained and be
respected when assigning frequencies to VHF/FM sound broadcasting transmitters. It
is for this reason that two different channel distribution schemes will be used, one
for Europe in the band 100 to 108 MHz and the other for Africa and Middie East in
the band 87.5 to 108 MHz.

The lattices will have to be carefully adapted to one another in order to
limit any reduction in spectrum utilization efficiency to the minimum practicable.
Geographical separation of the two areas over a wide distance range will be provided
by the Mediterranean Sea. Nevertheless, some difficulties will persist and become
particularly important in areas where there is no, or nearly no, geographical separation.

The lattices selected for Europe or Africa and the Middle East contain / 80_/
or 34 channels, respectively. In Europe this scheme would permit assignments to be
made to transmitters for providing 2 or 3 coverages in accordance with the requirements
that will be specified. In Africa and the Middle East there will be a possibility to
provide 6 coverages throughout the area, which seems to satisfy the needs of the vast
majority of the countries situated in this part of the planning area.

To enable the application of the lattice planning method, in practice, it is
useful to subdivide the planning area into sub-areas in such a way that the resulting

. sub-areas are similar in shape to the lattice selected, i.e. rhombic, in principle, .and

that the number of transmitter sites within each sub-area does not exceed the number
(L 80_/ or 3k4) of available channels. In this respect it is assumed that in Africa
and the Middle East the average distance between neighbouring transmitter sites is
of the order of 80 - 100 km which, with 34 channels available per coverage, would
correspond to a distance between transmitter sites using the same channel of
approximately 470 - 580 km (co-channel distance).

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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In the preparation of planning it is, thus, appropriate to apply the channel
distribution scheme by entering it in a geographical map which is covered by a rhombic
coordinate system having, say, 480 km unit distances which correspond to the assumed
co—channel distance. From this map administrations will be able to select appropriate
frequencies for assignment to the transmitters at the nearest site. It should be
noted that the assignment of one frequency from the theoretical scheme corresponds in
reality to the assignment of a group of six channels which are separated from one another
by 34 channels each. Needless to say that each frequency channel taken from the scheme
can only be assigned once in that particular sub-area. It is worth mentioning that
departures from the assignment procedure described would be admissible, e.g. in order
to assign two groups of three frequencies each to two neighbouring transmitter sites
although, in the theoretical lattice these six frequencies are derived from one and
the same lattice point. Moreover, it needs to be stated that after assignment of a
group of six frequencies to six transmitters at the same site, the major planning
constraints will automatically be respected : the separation between channels used at
the same site is 34; this would permit the use of an appropriate multiplexing
equipment; and a separation of 10.7 * / 0.2_/ MHz (local oscillator frequency) is
avoided. However, no compatibility aspects with other services can automatically
be taken into account when using the lattice planning method.

In Europe, where an / 80 / channel distribution scheme will be applied in the
band 100 to 108 MHz, it is more difficult to respect the planning constraints : as two
or more frequencies are, after adequate distortion of the theoretical lattice, to be
assigned to transmitters sharing the same site, it has to be made sure in every
individual case that the separations between frequencies would permit the use of
multiplexers. Moreover, there will be absolutely no means to automatically avoid,
at the same site, the use of frequencies having a separation of 10.7 = / 0.2 / MHz.
Consequently, this particular constraint will need extensive checking.
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ANNEX 2

ANATYSIS OF THE PLAN

1. Introduction

Requirements will be analyzed on the basis of the databank to be set up by
the IFRB from information supplied by administrations.

2. Method for preliminary analysis

The usable field strength (E,) will be calculated at the site of the
wanted transmitter, without taking receiving antenna discrimination into account.

It may be expected, in the light of experience gained so far, that the Ej
on the coverage contour will, on average, be 8 dB lower than that calculated for the

transmitter site.

The nuisance field from each potentlally interfering transmltter shall be
calculated according to the method given in / part of the report of the First Session /

Ey will be calculated by the / simplified multiplication method/power sum
method_ / taking into account the / 20 / largest values of nuisance field.

3. Anslysis for each administration

3.1 E,; will be calculated for each requirement submitted by an administration.
The arithmetic mean of all Ey (dB) will be calculated together with the standard
deviation.

3.2 A further study, shall be carried out for all those transmitters having
unsatisfactory assignments, that is those for which E; is more than 10 dB higher

than the mean. This study, which will be performed according to the method of preli- -
minary analysis (see 2) will be carried out as if the transmitter concerned were
assigned each channel in turn in the frequency band 87.5 to 108 MHz. This will provide
the E; on each channel

k. Examination of incompatibilities and frequency planning constraints
The following will be examined for each transmitter :

- incompatibility with the television service in the band 87.5 to 100 MHz
(see Annex 4); -

- 1incompatibility with the aeronautical rad10nav1gat10n service in the band
108 to 118 MHz (see Annex 5);

- frequency spacing of less than 1.8 MHz for co-sited transmitters;

- frequency spacing between 10.5 and 10.9 MHz for co-sited transmitters.
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For the purpose of the last / 2 / examinations, transmltters will be regarded
as co-sited if they have the same site coordlnates.

5. First analysis

During the first analysis of requirements, only_ those transmitters shall be
considered which have a maximum e.r.p. of not less than / 100 / W and for which a
frequency has been notified by an admlnlstratlon as part of its requirement.

6. Presentation of results

- The following information will be presented to each administration for its
transmitters.

6.1 * For each transmitter
- E, at the transmitter site;

- a list of the / 6_/ largest sources of interference together with their
nuisance fields and the bearings from the wanted transmitter site.

6.2 " For all of its transmitters
- the mean and standard deviation of all Ey;
- a graphical presentation (see Figure 1) of Ey on each channel in
the band 87.5 to 108 MHz for each transmitter having an unsatisfactory

assignment (see 3.2);

- 1lists of transmitters which have incompatibilities with other services
of which contravene the frequency planning constraints (see k).

7. Resubmission of requirements

When administrations are presented with the results of the first analysis,
any administration with an unsatisfactory assignment, or with an identified
incompatibility will be invited to submit to the IFRB alternative proposals which
may include the results of bilateral or multilateral negotiations.

If no change is desired, the. IFRB shall be informed.

8. Second analysis

: The revised requirements will be analyzed and administrations will be
presented with results for all stations which have been affected in any way, excluding
the graphical presentations.

9. Inclusion of low power transmitters

At each location of a low power transmitter, E,; for all channels will be o
calculated (see 3.2) in order that the IFRB may assign an appropriate frequency.
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10. Third analysis

The requirements will be analyzed and results will be presented to
administrations having low power transmitters or having transmitters affected by the
inclusion of low power transmitters.

11. Second Session of the Conference

¥ During the Conference, administrations may wish to make changes to require—
ments resulting from bilateral or multilateral negotiations. The effect of such
" changes will be analyzed from time to time and the results will be published.

It 'should be possible that a'coverageAanalysis (see 12) be provided in the
case of difficult problems, at the request of an administration.

12. Determination of the coverage area of a transmitter

The coverage area of a transmitter is determined by calculating each of
/ 36_ / radials at / 109 / intervals, the distance at Whlch the field strength from
that transmitter is equal to the Ey as calculated in / _/. In calculating E;,
receiving antenna discrimination shall be taken into account.

13. ‘Publication of coverage areas resultiﬁg from the Plan

Subsequently to the Conference, the coverage area (see 12) shall be
published for all transmitters in the Plan. For each transmitter this information
shall consist of / 36_/vradial distances, together with the corresponding Ey.
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ANNEX 3

METHOD OF FOREMOST PRIORITY

The method of foremost priority consists in assigning to the transmitter for
which the number of appropriate frequencies is smallest the most favourable among
these frequencies (worst transmitter - best frequency). This means that frequencies are
successively assigned to every transmitter following the order of decreasing difficulty
in terms of interference. For every transmitter in sequence a frequency is selected
which suffers least interference and produces the smallest amount practicable of
additional interference. This procedure is repeated until all transmitters have
obtained a frequency. It goes without saying that in this procedure account has to be
taken of all constraints implied.

Obviously, this method can be time consuming and its reliability may only
be warranted when a computer is used. The use of a high—speed computer may, however,
provide important assistance in thls procedure and may, in fact, be the only resort
in some cases. :

It will at first be necessary to discover, by way of an appropriate
analysis (see Annex 2), the deficiencies of an assignment plan by computing the
usable field strength, checking the constraints to be respected or applying the compa-
tibility procedures. Unsatisfactory frequency assignments, that are those whose usable
-field strength exceeds the average value in that country by more than / 10 / dB or
assignments which are incompatible with other services will be identified in this
way and the transmitters will be included in the list to which the method of foremost
priority will have to be applied. Also in the following step assistance can be
provided, e.g. by computing and plotting, for the sites of such transmitters, the
usable field strength as a function of frequency (see Figure 1). Graphical presenta-
tions of this type are particularly useful when more than one frequency is to be found
for the same site. In general, these frequencies may be considered most appropriate
for which the lowest values of usable field strength are shown. This implies, however,
that their use is compatible w1th other services and that the planning constraints are
respected.

It may be clear from the above explanations that the graphical presentation
of the usable field strength as a function of frequency might also successfully be
used to find frequencies for assignment to transmitters for which no frequency was
assigned in the first step of the planning procedure (i.e. during the use of the lattice
planning method), e.g. for low-power transmitters.

']
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PLANNING METHODS

Ad hoc Group 5A-1 held three meetings on 27, 30 and 31 August 1982 and
considered, within its terms of reference (Document No. DT/13) the Chapter 6 on
planning methods in Document No. DT/9. After extensive discussion it proposes the
following draft text for inclusion in the Report of the First Session of the
Conference :

Planning is a complex procedure involving a number of steps. Among these
the following four steps are essential :

1) the use of the lattice planning method by the administrations to select
appropriate frequencies for assignment to given stations (Annex 1);

2) the preliminary analysis of the draft plan obtained so far by means of a
simplified computation method (Annex 2);

3) the inclusion of low-power stations in, and the refinement of, the plan by

the method of foremost priority (Amnex 3) followed by negotiations among
administrations concerned;

4) analysis of the plan using a more complex computation method in the case of
critical assignments (Annex 2).

In the course of the planning procedure some of the above steps may have to
be repeated, as appropriate. In particular, step 4 will need to be repeated after
introduction of modifications, resulting from bilateral and multilateral consultations
during the Second Session of the Conference,

After establishment of the plan a full evaluation of the interference and
protection conditions may be considered necessary by the Second Session in order to
provide reference values to be used for modifications of or additions to the plan in
the time subsequent to the Second Session of the Conference..

In the preparation of a frequency plan in the band 87.5 to 108 MHz for the
countries of Region 1 and for parts of Afghanistan and Iran the two following planning
methods shall be used :

1) regular lattice planning with linear channel distribution scheme;
2) method of foremost priority (planning by trial and error).

The efficiency of the two methods will depend on circumstances which may
vary considerably from one part of the planning area to the other. For instance, in
Europe it is likely that frequency assignments in the band 87.5 to 100 MHz to VHF/FM
transmitters will only be subject to slight modifications in a restricted number of
cases in most of the countries, whereas in the remaining part of the planning area an
assignment plan for the entirety of sound-broadcasting transmitters will have to be
established.

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copres
to the conference since only a few additional copies can be made available.
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The lattice planning method which is given in Annex 1 LTCCIR Report 9Ll /
would be a powerful tool in the latter case, but it would be of little use in the
former case.

Although it is desirable that, when use is made of lattice planning, the
same channel distribution scheme is applied throughout the planning area, because of
the variation of conditions in different parts of the area, it is thought appropriate
to use two different channel distribution schemes.

The main advantage of this method is that the whole planning area can be
'sub-divided at the beginning into sub-areas of adequate size and shape. This will
permit planning to start simultaneously in various parts of the planning area. A
further advantage is that the method permits the quick assignment of large numbers of
frequencies to non-constrained transmitters. This is due to the fact that within a
theoretical channel distribution scheme mutual interference is brought down to the
minimum practicable and that by its adaptation to a practical situation interference
will be increased only slightly.

However, the applicability of the method is restricted to networks with
transmitters of comparable interference potential (power, effective antenna height).
The method should, therefore, not be used for the assignment of frequencies tc low-
power transmitters in an environment of numerous high-power transmitters. It may also
fail to be applicable if a large number of constraints has to be respectd, as for
instance, the protection against the origination of annoying intermodulatiorn frequencies.

The method of foremost priority is described in Annex 3.

The advantage of this method is that all the constraints to be respected in
every individual case can be taken into account. However, the method is time—consuming
and its reliability is only warranted when a computer is used. Nevertheless, there
can be no doubt that in parts of the planning area and in parts of the band conditions
will be found in which the use of this method will be the only resort.

Because of the limited time that will be available for planning purposes
during the Second Session of the Conference it is felt that both methods should go
together. In the band 100 - 108 MHz in Europe (including the Asian part of the
U.S.8.R.) and in the whole band in the remaining part of the planning area the lattice
planning method shall be used in the first instance, as a help in preliminary planning.
However, further planning may require the use of the method of foremost priority,
especially in the planning of "desperate" cases and in the refinement procedure. In
this respect it may well happen that planning in Europe while providing protection to
the aeronautical radionavigation service will have to be considered as a desperate
case.

Considering the size of the area to be planned, the expected large number
of requirements to be included in the plan and the complexity of the planning task,
some preparatory work is required to be carried out by IFRB in the period between
the two sessions. This would permit to provide administrations preliminary results
of calculations before the opening of the second session of the Conference. For the
reasons mentioned above the following procedure is suggested.

1. . The lattice method will be used as soon as possible after the First Session of
the Conference with the view to help administrations in formulating their reguirements
in an orderly manner. It will assist mainly the developing countries which are not
able to attend the present session.
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2. Two different lattices will be used in this stage

- a channel distribution With‘178047 channels for planning of the band 100
to 108 MHz in Europe (Figure 1)%);

- a channel distribution with 34 channels for the remainder of the planning
area which will permit to provide 6 coverages in the band 87.5 to 108 MHz
(Figure 2)%*). :

3. When using the lattice method in the band 100 to 108 MHz, administrations
in Europe may communicate their requirements in the band 87.5 — 100 MHz as they
result from the application of the Regional Agreement, Stockholm 1961.

L. When using a channel distribution scheme, countries pertaining to a given
zone may decide not to include low-power stations in the lattice scheme. These low-
power stations will be treated at a later stage before or during the Second Session
of the Conference, so that, at the end of the Second Session, all frequency
assignments will have been made whatever the power of the transmitter.

, H. EDEN
Chairman of Sub-Working Group 5A-1

*¥) The figures will be provided at a later time during the First Session.
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Ad hoc Group 5A-1 held two meetings on 27 and 30 August 1982 and considered,
within its terms of reference (Document No. DT/13) the Chapter 6 on planning methods in
Document No. DT/9. After extensive discussion it proposes the following draft text for
inclusion in the Report of the First Session of the Conference :

In the preparation of a frequency plan in the band 87.5 to 108 MHz for the
countries of Region 1 and for parts of Afghanistan and Iran the two following planning
methods shall be used :

1) regular lattice planning with linear channel distribution scheme;
2) method of foremost priority (planning by trial and error).

The efficiency of the two methods will depend on circumstances which may
vary considerably from one part of the planning area to the other. For instance, in
Europe it is likely that frequency assignments in the band 87.5 to 100 MHz to VHF/FM
transmitters will only be subject to slight modifications in & restricted number of
cases in most of the countries, whereas in the remaining part of the planning area an
assignment plan for the entirety of sound-broadcasting transmitters will have to be
established. '

The lattice planning method which is given in Annex 1 [TCCIR Report 9&%;7
would be a powerful tool in the latter case, but it would be of little use in the
former case.

Although it is desirable that, when use is made of lattice planning, the
same channel distribution scheme is applied throughout the planning area, because of
the variation of conditions in different parts of the area, it is thought appropriate
to use two different channel distribution schemes.

The main advantage of this method is that the whole planning area can be
'sub-divided at the beginning into sub-areas of adequate size and shape. This will
permit planning to start simultaneously in various parts of the planning area. A
further advantage is that the method permits the quick assignment of large numbers of
frequencies to non-constrained transmitters. This is due to the fact that within a
theoretical channel distribution scheme mutual interference is brought down to the
minimum practicable and that by its adaptation to a practical situation interference
will be increased only slightly.

However, the applicability of the method is restricted to networks with
transmitters of comparable interference potential (power, effective antenna height}.
The method should, therefore, not be used for the assignment of frequencies tc low-
power transmitters in an environment of numerous high-power transmitters. It may also
fail to be applicable if a large number of constraints has to be respectd, as for
instance, the protection against the origination of annoying intermodulation frequencies.
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The method of foremost priority is described in Annex 2.

The advantage of this method is that all the constraints to be respected in
every individual case can be taken into account. However, the method is time-consuming
and its reliability is only warranted when a computer is used. Nevertheless, there
can be no doubt that in parts of the planning area and in parts of the band conditions
will be found in which the use of this method will be the only resort.

Because of the limited time that will be available for planning purposes
during the Second Session of the Conference 1t is felt that both methods should go
together. In the band 100 - 108 MHz in Europe (including the Asian part of the
U.S.S.R.) and in the whole band in the remaining part of the planning area the lattice
planning method shall be used in the first instance, as a help in preliminary planning.
However, further planning may require the use of the method of foremost priority,
especially in the planning of "desperate" cases and in the refinement procedure. In
this respect it may well happen that planning in Europe while providing protection to
the aeronautical radionavigation service will have to be considered as a desperate
case.

Considering the size of the area to be planned, the expected large number
of requirements to be included in the plan and the complexity of the planning task,
some preparatory work is required to be carried out by IF3B in the period between
the two sessions. This would permit to provide administrations preliminary results
of calculations before the opening of the second session of the Conference. For the
reasons mentioned above the following procedure is suggested.

1. -i. The lattice method will be used as soon as possible after the First Session of
the Conference with the view to help administrations in formulating their reguirements
in an orderly manner. It will assist mainly the developing countries which are not
abtle to attend the present session. u

2. Two different lattices will be used in this stage :

- a channel distribution with 1T8Q47 channels for planning of the band 100
to 108 MHz in Europe (Figure 1)¥); ’

- a channel distribution with 34 channels for the remainder of the planning
area which will permit to provide 6 coverages in the band 87.5 to 108 MHz
(Figure 2)%). '

3. When using the lattice method in the band 100 to 108 MHz, administrations
in the congested area in Europe may communicate their requirements in the band 87.5 -
100 MHz as they result from the application of the Regional Agreement.

L, When using a channel distribution scheme, countries pértaining to a given
zone may agree not to include low-power stations in the lattice scheme. These low-
power stations will be treated at a later stage before or during the Second Session
of the Conference, so that, at the end of the Second Session, all frequency
assignments will have been made whatever the power of the transmitter.

H. EDEN
Chairman of Sub-Working Group 5A-1
Annexes : 2

*#) The figures will be provided at a later time during the First Session
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ANNEX 1

‘ REPORT 944

THEORETICAL NETWORK PLANNING
(Question 46/10, Study Programme 46L/10) °*
. (1982)

1. Introduction

Broadcasting-transmitter networks should be planned in such a way that the required coverage of the area
is provided using the minimum number of frequencies. From the purely technical standpoint, the coverage area of
each transmitter depends upon a number of factors, for example: transmitter power, minimum usable field
strength, radio-frequency protection ratio, the distance between transmitters sharing the same or adjacent channels,
channel spacing, bandwidth of emission and other factors influencing wave propagation. It also depends on the
channel distribution scheme.

When a large number of channels are to be planned or replanned for a particular AM or FM sound or
television service, it has been found that effecting an efficient use of the spectrum can prove difficult when
employing empirical methods only. For this reason, a theory of uniform transmitter networks was developed
during the late 1950s and early 1960s [EBU, 1960]. This method can be applied with success when some
uniformity of standards exists for the service to be planned. Furthermore, the frequency band to be planned
should be constrained as little as possible, i.e. there should ideally be complete freedom in assigning any frequency
to any transmitter. '

The theory is not only useful in designing new or remodelling actual transmitter networks, but alse
provides' a powerful tool for determining optimal technical parameters such as channel spacing, transmitter
characteristics, etc., and identifying the best attainable coverage possible.

The method described below has already been used during the VHF/UHF European Broadcasting
conference, Stockholm 1961, during the African VHF/UHF Broadcasting Conference, 1963, and helped ia
preliminary studies for the Geneva 1975 LF/MF Broadcasting Conference.

2. The theory of regular networks

It should be noted that the networks which will be studied in the present section are purely theoretical in
the following sense: '
— all the transmitters are identical: their power and antenna height are the same;

— they are equipped with non-directional antennas;
— propagation is isotropic and independent of frequency, at least within the band to be planned.

— for the purpose of calculating distances, the planning area is assumed to be flat and the population evenly
spread over its surface; there are neither political nor natural boundaries. )

In those conditions, and provided interference is negligible, the coverage area, i.e., the region where a
good reception is achievable with a normal domestic receiver, is limited by a contour within which the
electromagnetic field strength is greater than or equal to the value necessary to obtain a given signal-to-noise ratio.
In the ideal situation described above, this contour is a circle whose radius depends on the type of service and the
propagation laws valid for the frequency range considered. If it is desired to cover the whole of the planning area
using such circular coverage areas, it is quite obvious that the number of transmitters per unit surface will be
minimized if they are situated at the vertices of a lattice of equilateral triangles (Fig. 1). It should be noted that
there is not one transmitter per triangle, but rather one transmitter for each pair of triangles forming a rhombus
(shaded area of Fig. 1). This remark is of importance when computing the network efficiency.

With this configuration, every location on the planning area is served by at least one transmitter and
overlapping of service areas is minimized. In what follows, we will take as 4 unit of length the side of the
elementary equilateral triangle. The transmitter density is then one per elementary tliombus, the area of which is
Y3/2. The network efficiency can be expressed as the ratio of the total area where the service is acceptable (the
arca of the elementary rhombus) to the sum of the (overlapping) coverage areas. A regular lattice of equilateral
triangles gives the optimum value, i.e., 0.83 (ecach transmitter has a coverage area of n/3 with a radius of y3/3).
The ideal value would obviously be 1, but it is not attainable as it is impossible to cover a surface with circles
without overlapping areas. A regular lattice of squares (or of isosceles right triangles) only achieves a ratio of 0.64
(each transmitter has a coverage area of n/2 with a radius of y2/2).
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FIGURE 1 - Location and coverage areas of identical broadcasting transmitters
in a regular network

It should be noted that actual transmitter networks are neither geometrically regular, nor do their technical
characteristics correspond to those of the theoretical network. Deviations from geometrical regularity and from the
power and antenna height of the theoretical network towards lower values will inevitably result in lower network
efficiency. Nevertheless it is possible to derive, from the results of studies concerning theoretical networks, a fairly
clear picture of the relationship between these factors and network efficiency.

3. An example of theoretical network

It is assumed first of all that the available frequency band ‘1as been divided, in an appropriate manner,
into channels sufficiently wide for a sound or television programme to be located within its limits and adequately
spaced (9 kHz for AM sound broadcasting; 100 or 200 kHz for FM sound broadcasting; 6 or 8 MHz for
television (200 kHz and 6 MHz correspond to the American channels)) to make co-channel interference pre-
dominant vis-a-vis adjacent-channel interference. . .

It is then easy to derive, from this channel spacing, thé number of channels that can be used when
planning. As this number is obviously finite, it is inevitable that, at some more or less large distance from the
starting point, the first channel assigned has to be re-used. The smaller the distance D, between two transmitters
operating on the same channel, the smaller the number of channels needed to cover the whole planning area. But
it is necessary that D be large enough for the two co-channel transmitters not to interfere unduly with each other.

It is not difficult to evaluate D. With the help of suitable propagation curves, field strengths of the wanted
transmitter and of the interferer are computed, for given percentages of time (see Recommendations 368 and 370),
on the circle defined in § 2, limiting the coverage area of the wanted transmitter. D is chosen sufficiently large so
that the difference, expressed in dB, between the two field strengths is larger than the protection ratio which is to
be found in the relevant Recommendations 560, 412, 418 and Report 306. The case of multiple interference will be
dealt with later. ’

With N channels, it is possible to cover N elementary rhombi, that is an area equal to N }/3/2, taking as
unit area the surface of a square whose side is equal to the side of the elementary triangle. So another kind of
network arises using rhombi consisting of N elementary rhombi, and it is logical to stick to the conclusion found
in § 2: a given channel will be repeated at the nodes of a lattice of rhombi whose shorter diagonal is equal to the
side, the area of which is N /3/2. This rhombus will be called the “co-channel rhombus” and the length D of its
side is |'N (/N times the side of the elementary triangle). The characteristics of rhombic lattices will be shown in
a simple example, where N = 13 (see Fig. 2).

—. Period: all the co-channel rhombi are identical. A two-dimensional periodicity appears. It may remind the
reader of the theory of elliptical functions.

—  Channel distribution : within a co-channel rhombus, channels might be distributed at random, but in every
rhombus their locations should be identical. However, a random distribution is not suitable if it is necessary
to take into account interference other than co-channel interference, which is usually the case. Assuming that
a homogenous network leads to the most efficient utilization of the spectrum, it is necessary for the
interfering signals on any channel to have the same strength, wherever the transmitter is.
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Hence if, taking account of the protection ratio between adjacent-channel transmitters (referred to here as
1-channel transmitters; likewise 2-channel transmitters are spaced by 2 channels, etc.), channel 1 is placed at a
point which is sufficiently far from channel 0, this defines for channel 1 a co-channel rhombic which is offset
from the co-channel rhombic for channel 0, by the vector 01. To meet the requirement referred to above, for
homogeneity, channel 2 will be placed such that 12 = 01, and so on for the other channels. Channel N falls on
channel 0. If we consider the 13 channel network in Fig. 2, it is seen that someone moving along the straight lines
of the elementary triangle lattice will find the channel numbers are in an arithmetic progression, modulo 13.
Starting from channel 0 and heading west, he will encounter channels: 2, 4, 6, 8, 10, 12,1, 3,5, 7,9, 11, 0, etc. It
is therefore very easy to define the entire network on the basis of the progression step in two distinct directions:
+ 2 towards the left and + 5 towards the top righthand corner.

NN NINININININ/N
NNNINNINONININN/N

FIGURE 2 — Example of regular lattice for 13 channels

4. Ideal and non-ideal networks

To make the calculations easier, it is convenient to refer the plan to a system of two coordinate axes,
bearing equal scales but making an angle of 60° rather than the conventional 90° (see Fig. 3).

We already know that the side of the co-channel rhombus has a length equal to /N, but it is necessary for
the rhombus to coincide with the intersections of the elementary lattice. In the tilted coordinate system, the
distance of any point (x,y) from the origin is:

(x2 + xy + y1)|/2*

" If two integers a and b can be found such that a2 + ab + b? = N (number of channels), then there is a
co-channel rhombus whose vertices coincide with the intersections of the elementary lattice. N = 13 corresponds
to the case where @ = 3 and b = 1. In the following discussion, such numbers will be called “rhombic numbers”.
Some of them are given on Fig. 4.

* Al the distances in this section are calculated on the base of this formula and expressed in the multiples of units equal to
the length of a side of an elementary triangle.
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There are other conditions for the choice of a and b: they shall not have any common divisor, either
between themselves or with N, and neither of them can be equal to zero. For instance, if they are both even
numbers, only the even-numbered channels will appear. The other restriction will be given later. The theory still
works if N is not exactly a rhombic number. The co-channel rhombus becomes a co-channel parallelogram, with
an area equal to N. In this case, the sides of the parallelogram are not equal; one of them is shorter than /N and
as a consequence this co-chdannel distance is slightly smaller than for the rhombus.

>
>

0 1 2 3 4 5§ x

FIGURE 3 — Reference coordinates of regular lattices

N 2 1 2 3 4 s 6 7 8 9 10 " 12
1 3 7 13 21 31 a 57 73 9 m 133 157
2 | 19 : 39 6 103 147
s 1 n 4 79 91 138
.| 61 93 133
s | T T ] 109 129 151
s | T 2

FIGURE 4 — Table of rhombic numbers

Figure 5 shows a network with 26 channels, 26 not being a rhombic number. However, in this particular
case, it is seen that the shortest co-channel distance is the shorter side of the parallelogram whose length equals
4.358. This is not much less than the distance /N = 5.099 which would have been obtained if 26 were a rhombic
number. The lengths of other co-channel distances, e.g. the longer side of the parallelogram or the shorter
diagonal of it, are 5291 and 6.082 respectively. The next rhombic number is 31 an example of which is given
in Fig. 6.

Figure 7 shows a network with 120 channels, 120 not being a rhombic number. However, in this particular
case, it is seen that the shortest co-channel distance is the diagonal whose length equals 10.58. The lengths of the
sides are 11.53 and 10.82, respectively. None of these numbers is much less than the distance YN = 10.95, which
would have been obtained if 120 were a rhombic number. This lattice may not be optimum for VHF planning.

In the case of N not being a rhombic number, there are three possibilities:

— not to take note of this value N and consider the nearest rhombic number which could be used instead
(e.g. 111; see Fig. 4);

— to consider the resulting regular lattice despite its consisting of co-channel parallelograms;

— to distort the lattice so as to transform co-channel parallelograms to rhombi. In these circumstances the
elementary rhombi would become parallelograms, and network efficiency would decrease. This decrease will
only be slight when N is fairly large.

The best choice among the three options depends on the circumstances to be taken into account.
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It is not always easy to find the progression steps such that the channel assigned to the origin will
reappear at the vertices of the co-channel rhombus or parallelogram. Referring Fig. 2 to the. slant coordinate
system of Fig. 3, the steps p along the x-axis and q along the j-axis must satisfy the following equations:

1-p+3.q=kN and 4.p—1.q=kN

k and k' are integers.

In Fig. 2, p= 11,9 =5, k= 2, and k' = 3, for N =13. These steps are indicated in Fig. 2. In the case
of a non-rhombic number, there is more than one parallelogram and many attempts are necessary to find the best
one [Arnaud, 1962]. Even in the case of rhombic numbers it may happen that two different co-channel rhombi
exist, as it appears on Fig. 4 for 91 (9 and 1 or 6 and 5).

The case where a or b = 0 is a trivial one. If, for example, b = 0, the co-channel rhombus sides coincide
with the x and y axes, and a = |/N. The sum of steps along the axes from one‘vertex to the next must be N;
consequently their value is Y N and it is then only possible to write on the lattice channels that are multiples of /N

24 1/ \18/ \25 8 17 0

13/ \2 5 s,

i

VAVAVAVAVAV.VAVAVAVAVAVA'

| . FIGURE 5 — Network with 26 channels

FIGURE 6 — Example of an optimum regular lattice for 31 channels

5. Evaluation of interference

5.1 Co-thannel interference

It has been explained in § 3 how the minimum necessary number of channels derives from the
consideration of propagation curves and protection ratios, but only one interfering transmitter has been taken into
account. On Fig. 8 are drawn a few co-channel rhombi for a co-channel distance D, the wanted transmitter being
at the centre and the eighteen others surrounding it are the interferers. In the case of VHF or UHF broadcasting,
the coverage area is evaluated on the basis of the 50% or 1% of the time propagation curves of Recommenda-
tion 370 (for the wanted or interfering transmitter, respectively), taking due account of the characteristics of the
transmitter (effective radiated power, antenna height, frequency) and the minimum usable field strength. (See
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Recommendation 412). In § 2, the coverage area radius has been found to be 1/3/3 times the side of the elementary
rhombus. So the scale of the lattice is known. The first six interfering transmitters are at a distance D = /N, and

as a first approximation it will be assumed here that D is large enough and that the interfering field strength is .

almost the same at the wanted transmitter location and on the fringe of its coverage area. In a more accurate
study, the ratio of wanted/interfering signals should be calculated at the limit of the coverage area, at least at the
six locations shown by roman -humerals 1 to VI on Fig. 8.

D has to be long enough for the difference (in decibels) between the wanted field strength exceeded for
50% of the time and the combined interfering field strengths exceeded for 1% of the time, to be greater or equal to
the co-channel protection ratio. Then it should be checked whether the twelve transmitters located on the second
hexagon (see Fig. 8) have any influence, but in general thxs is not the case unless D is very small.

JANVANWANVANVAWANYAWAN

FIGURE 7 — Network with 120 channels

2nd hexagon

Ist hexagon

FIGURE 8 - Location of co-channel transmitters
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5.2 Adjacent channel interference

The network of Fig. 2 will serve as a practical example. D is assumed to have been found to be equal to
Y13. By definition, the network is regular and any given channel can be studied. Take for instance channel 7. The
adjacent channel distances are y3 and 2. There are 4 adjacent channel interfering transmitters. As in the case of
co-channel interference, their total field strength will be evaluated at the transmitter location first, and then, if the
wanted/interfering signal ratio is only slightly different from the protection ratio, at the most critical points at the
limit of the coverage area. Other adjacent channel transmitters are much more remote. Their distances are /7, ‘/ 12,
V13, etc.

For a wanted transmitter on channel C, there are in each co-channel rhombus at least two adjacent
channel interfering transmitters on channels C + 1 and C — 1. The further the transmitters C + 1 and C — 1 are
from the corners of the co-channel rhombus of C, the better will be the network; the ideal positions will be the
centres of gravity of the two equilateral triangles making up the rhombus. Hence if transmitter C + 1 is exactly at
one of these centres of gravity, C + 2 will be exactly at the other and C + 3 will coincide with C which is
absurd. This occurs with the network with N = 21 channels. If the coincidence of a point in the network with the
centres of gravity is only approximate, channel C + 2 will be twice as far from the centre of gravity of the
triangle, however channel C + 3 will be still fairly close to channel C which is unfavourable in FM sound
broadcasting as this corresponds to a carrier spacing of 300 kHz (in parts of Europe) for which the protection
ratio is only slightly negative (—7 dB).

5.3 Multiple interference

Both in theory and in practice more than one interfering transmitter has to be respected. At the site of the
wanted transmitter in the network of Fig. 2 there are co-channel transmitters interfering with near identical signal
strength and in addition there are four interfering adjacent-channel transmitters. It should not be overlooked that
at least 2-channel and 3-channel transmitters will also need to be taken into account. In practice it has proved
useful to compute the usable field strength on the basis of at least those interferers which cause the strongest
interference potential. It cannot however be a matter for this description of a planning method ‘to advocate one or
the other method of computing multiple interference effects.

6. l:lanning constraints

When planning a particular type of service, some constraints have to be kept in mind and most of them
result from the receiver design. It is useful to distinguish between internal and external constraints. Such
constraints and their generating mechanisms are discussed in Report 946.

7. Use of theoretical networks

Theoretical networks may be of some help in trying to find the optimum characteristics of transmitters -
[Sauvet-Goichon, 1980] or the most suitable type of modulation parameters or channel spacing. There is a good
probability that a solution found to be optimum in a regular network would be the best one for an actual network
as well.and in any event it will be far easier to study the former with the help of computerized methods.

741 Simple network

The allocated band, 16 MHz wide, is divided into 159 channels. Below 159 the largest rhombic number is
157 (12 and 1, see Fig. 4). Two channels are then left empty. They may replace channels whose use is preciuded
by some local constraints (see § 6) or fill gaps in mountainous areas or near borders. As a general rule, more than
one programme is broadcast from a given location and some geographical neighbouring assignments will be
moved to the same point. Figures 9 and 10 show two examples of channel clustering. Assignments made at the
vertices of the shaded areas are concentrated to the centre of gravity of each area. It should be checked that this
does not involve an unacceptable increase in interference.

Figure 11 gives the steps to build a 157 channel network. Their derivation is glven in Annex I. The 1961
Stockholm Plan for UHF television has been based on a channel clustering C, C + 3, C+ 6.

7.2 Multiple networks

When there is a large number of channels (more than about 50), and if, as is usual, each centre consists of
several transmitters, it is possible to split the band into sub-bands, each of them including the same number of
channels and possibly reserved for a separate programme. It should be noted that the African Plan has been
designed on a channelling of 86 kHz, i.e. 185 channels in 16 MHz, for 6 networks of 31 channels or S networks of
37 channels (37 is a thombic number).
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FIGURE 9 — Clustering of neighbouring channels

FIGURE 10 — Clustering of neighbouring channels

JAVAVAVAVAV/)VAVAVAVAVAVAVAVA
I \VAVAVAVAYV/VAVA YAVAVAVAVAVAN
S AVAVAVAV/ VAV AN CVAVAVAVAV,

\VARVARVARV N N NN N NNV

VAVAVAV/.YAVAVAVANAVAVAVAVAY
AVAVAV) VAVAVAVAVAN \VAVAVAY.
JAVAV. VANVAVAVAVAVAV.AVAVAVA
VAVA/AVAYAVAVAYAVAV.VAVAV/
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FIGURE 11 — Example of an optimum regular lattice for 157 channels
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8. Number of channels needed for full area coverage with one programme in VHF sound broadcasting

8.1 General considerations
Based on the previously discussed method the number of channels needed for the dissemination of one
programme in VHF sound broadcasting to provide full coverage was evaluated.

The investigations are made for different average distances between transmitters, two antenna heights,
(300 m and 600 m), two coverage factors (90% and 100%) and an effective radiated power of 100 kW.
Monophonic and stereophonic services were taken into account. The calculation of the interferences was carried
out using the simplified multiplication method (see Report 945).

This method had previously been used during:
— the European Broadcasting Conference, Stockholm, 1961,
— the African Broadcasting Conference, Geneva, 1963.

8.2 Performance of the calculations

8.2.1  Basic assumptions

: The investigations are based on idealized networks with a regular lattice of transmitters, linear
distribution of channels and equilateral co-channel triangles. The so-called elementary triangles which are
formed by three neighbouring transmitters are in this case not equilateral in general, but only for certain
numbers of channels [EBU, 1960).

The calculations are based on the following conditions:
— field strength E (50,50) (Recommendation 370),
— field strength E (50,1) (Recommendation 370),
— protection ratios (Recommendation 412),
— local variation of field strength: 8.3 dB,
— receiving antenna,
monophony : omnidirectional,
stereophony : directional with 12 dB front-to-back ratio,
— minimum usable field strength (Recommendation 412)
monophony : 48 dB(uV/m),
stereophony : 54 dB(uV/m),
— channel spacing : 100 kHz.

8.2.2  Calculation of the usable field strength
8.2.2.1 Method of calculation

The calculation of these interferences was carried out using the simplified multiplication method.

Experience in some countries has shown that the coverage situation found in actual practice is, on
average, in acceptable agreement with computation results obtained with the simplified multiplication
method. In the subsequent sections only this method has been used for the determination of the required
fiumber of ‘channels.

8.2.2.2 Number of interfering transmitters

For the calculation of interferences in the theoretical lattice, the 18 strongest interfering co-channel
transmitters and the 40 strongest interfering adjacent channel transmitters having frequency separations up
to 400 kHz were taken into account. (The relatively large number. of interfering adjacent channel
transmitters is only relevant with close channel spacings.)

8.2.3  Variation of parameters

The average distance of transmitters was varied between 40 and 120 km in steps of 10 km. For the
effective height of the transmitter antenna, 300 and 600 m were chosen, because the average height values
in many European countries fall into that range. The effective radiated power was set to 100 kW to ensure
that interference rather than noise will limit the coverage area; this being a condition for efficient spectrum
utilization (see Report 414 (Kyoto, 1978)). For small distances between transmitters however, considerably
less power would provide equal percentage of coverage with the same numbér of channels.

8.2.4  Results

The number of channels needed in a theoretical network under different conditions can be found
in Figs. 12 to 15. For a monophonic service with an omnidirectional receiving antenna and for a
stereophonic service with a directional receiving antenna (12 dB front-to-back ratio), the number of
channels required is almost equal.
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In an idealized theoretical network based on the above assumptions with an effective transmitter
antenna height of 300 m, an effective radiated power of 100 kW and an average distance between

transmitters greater than 70 km:
— for 90% coverage about 25 channels are necessary (Fig. 12),
— for 100% coverage-about 31 channels are necessary (Fig. 13).

Examples of possible channel distribution for corresponding numbers of channels are given in
Figs. 5 and 6. _

The number of channels needed for one programme in a theoretical network can only give an
approximation to the number needed for a real network. The less the uniformity of the real network
considered the more extra channels will be needed. As experience with existing networks in the range
87.5-100 MHz in continental Europe has shown, up to 4 programmes are possible in this range.

Based on theoretical study and practical experience, it may be assumed that for the entire
frequency band 87.5-108 MHz: ‘

— for 90% coverage about 7 programmes,
— for 100% coverage about 6 programmes,

should be practicable. v
In practical networks, the power and the effective antenna height of any single transmitter should
be set to the lowest possible value to obtain the intended coverage.

40
<
£ 30
5 \‘\\ \
- 1
20 .
40 60 80 100 120
Average distance between transmitters (km)
FIGURE 12 — Number of channels needed in-a theoretical network
Jfor coverage 90 % and antenna height 300 m
——-—— : monophony (0 dB - antenna gain)
: stereophony (12 dB - front-to-back ratio of the antenna)
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FIGURE 13 — Number of channels needed in a theoretical network
for coverage 100 % and antenna height 300 m

—— .—— : monophony (0 dB - antenna gain)
: stereonhony (12 dB - front-to-back ratio of the antenna)
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FIGURE 14 — Number of channels needed in a theoretical network
for coverage 90 % and antenna height 600 m

amem - — : monophony (0 dB - antenna gain)
e : stereophony (12 dB - front-to-back ratio of the antenna)
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FIGURE 15 — Number of channels needed in a theoretical network
Jor coverage 100 % and antenna height 600 m

= == : monophony (0 dB - antenna gain)
: stereophony (12 dB - front-to-back ratio of the antenna)
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9. Conclusions

When the number of channels is high, it seems difficult to achieve by purely empirical means the best use
of the frequency spectrum. The theory of regular networks appears as an efficient tool to reach an optimum.
Moreover, in an area where the surface of the earth is divided amongst many countries, it is a good way to assure
them they have obtained a fair share of the spectrum. Consideration could also usefully be given to means of
planning irregular networks in special cases where these may be more appropriate.
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ANNEX 1

CHOICE OF THE PROGRESSION STEPS IN AN OPTIMUM 157 CHANNEL LATTICE

) A systematic study has been made of all the rhombic numbers less than 160, involving calculations of
distance for 1-, 2- and 3- channel distances for all sets of values of p and gq.

Those results t_hat appear the most useful are shown below (Table I) (to simplify the presentation, the
square of the distance is shown). The Table extends only to N = 100 to limit its size.

TABLE |
P q Adjacent 2-channel * 3-channel
N=19@=3b=2) 6 10 4 3 3
N=31@=5b=1) 7 27 7 7 3
N=3T@=4,b=3) ' 6 29 9 3 7
9 25 9 7 3
N=39@=55b=2) 4 29 7 7 9
N=43(@=6b=1 5 13 12 7 3
N=49(@=50b=23) 12 29 13 9. '3
N=5lT@=1b=1 . 11 37 13 7 9
N=6l@=5b=4 6 23 13 7 12
15 27 16 13 3
N=6T@=1705b=2) 4 53 13 13 12
39 19 13 3
21 27 12 7 13
N=73(@=8b=1) 5 33 19 7 12
6 25 13 9 16
7 17 19 19 3
11 58 12 13 19
N=79@=1b=3) 4 17 13 19 21
‘ 6 65 16 7 19
11 27 19 9 12
22 54 21 19 3
N=91(a=60b=5) 4 68 16 19 21
9 62 21 13 12
. 15 7 25 21 3
N=91(@=9b=1 4 55 9 21 12
6 37 19 9 21
8 19 27 19 3
N=93(@=710b=4) 5 61 25 13
: 17 40 16 13 21
N=9T(@=8b=3) 6 81 19 13 21
13 30 21 19 12
26 60 28 21 3
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As an example we give here the details of the calculations used to find the best progression steps for
N = 157 channels.

As 157 = 122 + 12 x 1 + 12 the step p and g should be such that
12p + q = 0 modulo 157

p and g must greater than 3 so that transmitter coverages on channels C and C +1, C + 2 or C + 3 do not
overlap. '

The first values to be tested are p = 4 and ¢ = 109. Then ¢ — p = 105 (see Fig. 11 for definition of p, q,
p — q). The question now is to find out where channel 1 (or 156) falls, as here the co-channel rhombus of
channel 0 is considered. As the lattice is homogeneous and regular, we can begin with any channel. The ideal
location for channel 1 is at the centre of gravity of any of the two triangles whlch join up to form the co-channel
rhombus. The adjacent channel distance would then be

V57 x 373 = 1.23

For p=4 and g = 109, channel1 will be found at three (g — p) steps: g — p = 105;
3 x 105 = 315 = 1 modulo 157. Adjacent channel distance is 3, which is.far shorter than the maximum of 7.23.

97 (¢ — p = 92) channel 156 will be found at five (¢ — p) steps, plus two p steps:
156 modulo 157. Adjacent channel distance is y/19. Hopefully a better solution exists.

For p=5 and ¢
Sx92+2x5=470

For p=6 and q = 85 (¢ — p = 79) channel 1 will be found at two steps, as 2 (g — p) = 158 = 1
modulo 157. This is far too close.

For p=7 and q = 73 (¢ — p = 66) channel 156 will be found at three p steps plus four q steps:
3 x 7+ 4 x 73 =313 = 156 modulo 157. The 1-channel distance is 37 = 6.08. Channels 156 and 1 are near
the centres of gravity of the triangles as are channels 155 and 2; channels 154 and 3 at a distance of ;12 from
channel 0. A thorough search amongst all the pairs, p and g, shows that there are only a few sets of steps resulting
in 1-channel distance greater than or equal to 6. They are given in the following Table II, together with the
2-channel and 3-channel distances.

TABLE Il
. p q Adjacent 2-channel 3-channel
1 25 Vas VL Vs
20 74 V3 23 V2
24 26 6 1(1)
10 1 e 19 Y2
13 75 Vs %3 Vas

(1) This eliminates the combination.

The final choice depends on the protection ratios for 2 and 3 channel interferences. The pair 24 and 26
will not be suitable.

If it were planned to cluster channels in groups of 3 or 4 (see Figs.9 and 10) it would be more
appropriate to have all steps greater than, say, 20 to avoid multiplexing problems (see [Arnaud, 1962]) Such a -
network is drawn on Fig. 11 (p = 30, ¢ = 111). If no clustering is foreseen, or if a channel spacing of 20 is
acceptable for colocated transmitters, then the network p = 20, ¢ = 74 is slightly better.
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ANNEX 2

METHOD OF FOREMOST PRIORITY

The method of foremost priority consists in assigning to the transmitter for
which the number of appropriate frequencies is smallest the most favourable among
these frequencies (worst transmitter-best. frequency). This means that frequencies are
successively assigned to every transmitter following order of decreasing difficulty
in terms of interference. For every transmitter in sequence a frequency is selected
which suffers and produces the smallest amount practicable of additional interference.
This procedure is repeated until all transmitters have obtained a frequency. It goes
without saying that in this procedure account has to be taken of all constraints
implied.

Obviously, this method can be time-consuming and its reliability is only
warranted when a computer is used. The use of high-speed electronic computers may be
appropriate to assist in this procedure and may, in fact, be the only resort in some
cases.

The method can, for instance, be applied in the following way : It will be
possible, by way of an appropriate analysis, to bring about the deficiencies of any
frequency assignment plan. Unsatisfactory frequency assignments, if any, will be
discovered as the value of the associated usable field strength will exceed the average
value (in a given area) considerably (by more than / 10 / dB. Additional assistance
can be provided by computing and plotting, for the site of such.trdnsmitters, the
usable field strength as a function of frequency (Figure 1). Graphical presentations
of this type may be of considerable help in finding appropriate frequencies for
assignment to transmitters at this particular site.

The same graph may prove useful in cases where protection to other service
is unsatisfactory, although the usable field strength would be acceptable.
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LIST OF DOCUMENTS
(No. 1 to 50)

PL = Plenary meeting
C = Committee
No. Origin : Title ' Destination
1 SG Agenda of the Conference ' PL
+ Corr.l , .
2 SG Credentials of delegations c.2
3 SG Budget of the Conference » C.3
L G Proposals for the work of the Conference c.4,C.5
5 NOR Interference caused by the oscillators in FM C.5
Broadcasting receivers
6 ] wor Circular or elliptical polarizatidn c.h
for FM Broadcasting
T D -Proposals for the work of the Conference - ' c. b
Technical bases
8 ‘ D Proposals for the work of the Conference - ' C.5
Planning methods
9 D Proposals for the work of the Conference - c.5
' Planning principles
10 B Proposals for the work of the Conference c.4,c.5
11 URS Proposals for the work of the Conference c,h,c,s
12 BEL ‘Study of compatibility between the Broadcasting c.h
Service in the band 100-108 MHz and the '
Aeronautical Radiocommunication Services in the
band 108-136 MHz
13 F Compatibility between the Broédcasting Service in c.L
the band 87.5-108 MHz and the Aeronautical Radio-
navigation and Aeronautical Mobile (R) Services
in the band 108-136 MHz
1k SG Report of the CCIR c.4,c.5
15 SG Contributions of non-exempt Recognized Private c.3
Operating Agencies and International Organizations
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16 DDR Proposals and remarks concerning the work c.4,C.5
of the Conference
17 AUT Proposals for the work of the Conference - c.4,c.5
’ Requirement form (Agenda item 2)
18’ AUT Proposals for the work of the Confernece - C.5
Planning principles (Agenda item 1.10)
19 HOL Compatibility between the Broadcasting Service : C.h
in the band 87.5-108 MHz and the Aeronautical
Services in the bands 108-136 Miz
20 S Low power stations C.5
21 GRC Item 1.9 of the Agenda - Compatibility of ‘ c.k
' : the FM Broadcasting Service with the Aeronautical
Radionavigation Service
22 YUG Proposals for the work of the Conference ‘ c.4,c.5
23 SG Convening of the Conference PL
el SG Invitations , , PL
25 ' SG Notification of International Organizations PL
26 SG Primary and permitting Services in the c.k4,c.5
band 87.5-108 MHz in Region 1
27 HOL Characteristics of portable and mobile c.h,c.5
' receivers
28 SG Loss of the right to vote | PL
29 AFS Proposal for the work of the conference - C.5
+Add.1. Optimum channel spacing and channel distribution
30 - D Compatibility between the broadcasting service in C.h
the band 87.5 - 108 MHz and the Aeronautical
Services in the bands 108 - 136 MHz
31 E Proposals for the work of the conference - C.h
Radio frequency protection ratios :
32 E Proposals for the work of the conference - c.h
: Modulation standards, emitting bandwiths (including
stereophony and other systems having additional
sub-carriers)
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No. Origin Title Destination
33 E Proposals for the work of the conference - c.k
Propagation characteristics ahd methods used to
forecast field strength values in the VHF band and
to calculate the service areas of sound broadcasting
stations
3k E Proposals for the work of the conference - C.h
Optimum channel spacing, channel distribution
35 E Proposals for the work of the conference - C.h
Planning principles
36 G Sharing criteria between the FM sound broadcasting c.h
service with land mobile services in the bands
87.5 - 108 MHz
37 SG Mlocation of documents -
+(Rev. )
38 SG Conference Chairmen and Vice-Chairmen -
+(Rev.)

39 SG Secretariat of the conference _ -
Lo D RF-Protection ratios between the broadcasting servic4 c.bh
and the aeronautical radionavigation service
41 sG Conference structure -
L2 Chairman| Proposed structure of the report to be submitted to PL

the second session of RABC reg 1 +
L3 4B Note from the Chairman C.h
Ly G Addition of interference contributions : proposed C.5
modification to simplified multiplication method
45 HOL Classification of emissions -
L6 5B First report of working group 5B to Committee 5 C.5
L7 Lc Report of the Chairman c.h
Sharing criteria between FM sound broadcasting
service and TV broadcasting service in the bands
87.5 - 108 MHz
L8 Le Sharing criteria between the FM broadcasting service C.h
with land mobile ‘services in the bands 87.5 - 108 MHz
L9 c.k Summary record of the first meeting c.h
50 MLI Low-power stations c.k,c.5
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WORKING GROUP 4B

DRAFT

Report of Working Group 4B to Committee 4

THE METHODS FOR THE ASSESSMENT OF MULTIPLE INTERFERENCE

1. Terms of reference

Committee 4 was asked by Committee 5 to make a technical comparison between
the available methods of assessing multiple interference so that Committee 5 can
decide which method is to be used in planning. :

2. Available documentation

The contributions available from administrations were Documents Nos. 8, 16, 18
and 27 which all proposed the use of the Simplified Multiplication method which
corresponds to the statistical nature of the propagation curves and Document No. 4k which
proposes a modlflcatlon to the Simplified Mu1t1p11catlon method based on / technical
reasoning and / some experimental results.

The CCIR Contribution, Document No. 14, which gives a technical comparison
between statistical and non-statistical methods served as the basis for discussion.

"The sections of Document No. 14 discussed were section L.k4.3, which
gives a veéry brief comparison between the Power Sum method and the Simplified Multi-
plication method, and Annex k4.1, CCIR Report 945 which takes the comparison .
into more detail.

Further, it was noted by the IFRB that the Simplified Multiplication method
was used for the Stockholm 1961 Conference and officially recognized at the African
Broadcasting Conference, Geneva, 1963, as indicated in Document No. DT/6.

3. Discussion

The CCIR text will not be reproduced here but the discussion arising in
Working Group LB is recorded.

3.1 Relative complexity of the two methods

With respect to the conclusions in section 4.L4.3 regarding the complexity
of the Simplified Multiplication Method for producing a plan, Working Group LB felt
that the modern, more powerful computers should be able to handle adequately the
Simplified Multiplication method even with the expected vast increase in the number
of assignments to be considered over those in 1961. Moreover it was considered that
the difference in computer time to run both methods was not significant. Furthermore,
although the IFRB, who already had a sub-routine for the Power Sum method for the

For reasons of economy, this docum_ent is pringed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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LF/MF Conference, Geneva, 1975, had not yet developed a program to cater for the
integrals, members of Working Group 4B indicated that the probability integral could
be entered into the computer in tabular form or by a polynomial expression.

With regard to bi-lateral or multilateral discussions, where quick ansvers
would be required on the basis of the Simplified Multiplication method, it was consi-
dered that approximations and graphical methods could be used. Also the number of
iterations in the full method can be limited to give answers which are accurate to
about / 1 / dB instead of, for example, 0.03 dB as illustrated in Table II of the

Annex to CCIR Report / AH/10 7.

3.2 Basic assumptions

One administration raised queries on some of the basic assumptions used in
the Simplified Multiplication method :

i) No correlation between Fields of Interest.

Document No. 4k demonstrates that a positive correlation with location between
wanted and interfering signals could be expected rather than zero correlation
and gives results of measurements in one aresa which show that this is so.

It was generally doubted whether these limited results were sufficient to
change a method which has been used for 20 years. .

Working Group LB agreed that the basic assumption of zero correlation of
wanted and interfering signals with location could possibly be queried

but that at the moment there is no evidence from other areas to warrant any
change in this basis of the Simplified Multiplication method or for an
actual value of the correlation factor.

The question of correlation with location could be studied in the CCIR and
re-addressed at the second session if more information becomes available.

ii) One interfering field dominates at the reception location.

This assumption was queried but no information was forthcoming on its
validity.

3.3 Relative levels

Working Group 4B noted that the use of the Simplified Multiplication method,
leading to higher values of usable field strength than the Power Sum method, had the
effect of building a safety factor into the planning procedure and this was deemed by
some administrations to be necessary. The use of a positive correlation with location
coefficient rather than zero would help to alleviate this difference.

Further, it was noted that the difference between the Power Sum method and
the Simplified Multiplication method is greatest when there are several interferers
of similar magnitude.

. Conclusions

A comprehensive technical comparison between the Power Sum method and
the Simplified Multiplication method of assessing multiple interference is given in
Document No. 1hL.
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In the opinion of Working Group 4B, although the Power Sum method is easier
to apply there is more technical Jjustification for the use of the Simplified Multi-
plication method in that it takes account of the statistical nature of the propagation
curves and despite this it adds little to the necessary computing time in the
planning process.

There may be a need to develop simple methods of approximation to this
method before the second session so that it can easily be used outside the main
planning forum. A refinement to this method which would have the effect of reducing
the usable field strengths is to include a positive rather than a zero correlation
coefficient with location of the wanted and interfering signals. However there is
currently insufficient evidence from a sufficient number of areas to support the-
inclusion of this refinement and this is another area for the CCIR to study and for
input to the second session.

G.C. STEMP
Chairman of Working Group 4B
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WORKING GROUP 5B

Terms of reference and membership of Sub-Working Group 5B-2

Terms of reference : To prepare, on the basis of the discussions within
Working Group 5B, a schedule for the preparation
and submission of requirements to the IFRB.

Membership : © Name Country Pigeon-hole
Chairman E. Martinez de Aragdn | Spain 17h

M. Derragui Algeria ) 294

W. Biermann Federal Republic 41

of Germany

S. Tarantino ' Ttaly 249

R.J. Byrne United Kingdom 69

I. Chindine . U.S.S.R. 31

A. Berrada - IFRB ’ 630

J. Fonteyne IFRB ; 648
C. TERZANI

Chairman of Working Group 5B

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

Final Report.of the Chairman of Working Group LB to Committee k4

1. Working Group 4B has held six meetings and completed all the work given to it
by Committee L4 as follows

Conference Agenda item 1.2

The Working Group examined Documents Nos. L, 7, 8, 11, 14, 16, 29 and 34 and
agreed the output text as in Document No. 5.

With réspect to Table I and the accompahying text in proposal URS/11/2
against this Agenda item, Working Group 4B considered this to be pertinent to
Committee 5 and a draft letter to this effect is contained in Document No. k3.

Conference A énda item 1.3

. Working Group 4B examined Documents Nos. 4, 7, 11, 1k, 16 and 32 and the
agreed output text is contained in Document No. 5k. ;

With regard to the necessary bandwidth, Working Group 4B considered that it
was not necessary to specify a value. TFurther, it was noted by:the Netherlands
Administration that they had reservations on the method used to determine the
necessary bandwidth and that they would be submlttlng a contribution to the CCIR
(circulated as Document No. 45 for 1nformatlon)

‘Conference Agenda item 1.4

The Working Group examined Documents Nos. 4, 7, 11, 14, 16, 27 and 31 and
agreed the text on this subject contained in Document No. 6lk.

It was noted that the figures quoted for systems with a deviation of 50 kHz
were only from one administration and that further study is required both to fill in
the gaps and to confirm the values given in Table III of Document No. 64 for
interference from systems with 75 kHz deviation to systems with 50 kHz deviation.

Conference Agenda item 1.5

Working Group 4B examined Documents Nos. k4, 7, 11, 1k, 16, 22 and 27 and
the agreed text for this Agenda item is contained in Document No. 6L.

The Working Group decided that 1t was not necessary to specify a reference
usable field strength (E ref.). A few administrations thought that the text was in-
compatible with that for Conference Agenda item 1.4 in that a higher minimum usable
field strength should be applied for systems with 50 kHz deviation compared with
those using 75 kHz deviation.

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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Conference Agenda item 1.6

Working Group 4B examined Documents Nos. L4, 7, 1Lk, 16 and 22 and the
agreed output is contained in Document No. 6hL.

Conference Agenda item 1.7

The Working Group examined Documents Nos. 4, 6, 7, 11, 14, 16, 27 and 35 and
agreed the output text which appears in Document No. 6k.

Conference Agenda item 1.8

The Working Group examined Documents Nos. 7, 11 and 16 and the agreed output
" text is given in Document No. 5Sk. '

2. Other matters

Multiple intereference

Working Group 4B had a discussion on the relative technical merits of
assessing multiple interference on the basis of the input in Documents Nos. 8, 1k, 16,
18, 27 and 4LL. The agreed report to Committee 4 is contained in Document No./ DT/20 /.

Finally, I would like to thank all delegations for their constructive
varticipation in the work of Working Group LB and especially the Drafting and
Editorial Groups led by Mr. Del Duce (I), Mr. Groschel (D), Mr. Bell (G) and
Mr. Keller/Mr. Gilbean (F).

, G.C. STEMP
Chairman of Working Group LB
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REGIONAL BROADCASTING : Septenber 1962
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(FIRST SESSION) GENEVA, 1982

WORKING GROUP 5B
Draft Report of Sub-Working Group 5B-2 to Working Group 5B

1. Introduction

Sub-Working Group 5B-2, which was set up at the third meeting of
Working Group 5B and whose membership and terms of reference are contained in
Document No. DT/21, met twice. ’

At its meetings, the special problems facing developing and developed
countries and the IFRB were thoroughly discussed. Relevant documents of past Regional
Administrative Broadcasting Conferences, such as the report of the Regional Administra-
tive MF Broadcasting Conference (Region 2), First Session, Buenos Aires, 1980, the
report of the First Session of the Regional Administrative MF/LF Broadcasting Confer-
ence (Regions 1 and 3), the report of the preparatory meeting of experts for the
African Broadcasting Conference, Geneva, 1964, and the report of the preparatory
meeting of CCIR experts for the European Broadcasting Conference, Cannes, 1961, were
also considered.

The Sub-Working Group's deliberations were based on working Document No. DL/1L.

After examining the various different reasoned points of view, which were
defended with great ability and force by the various members of the Sub-Group, the
table and figure attached at the end of this report were agreed upon.

The schedule set out in point 3 reflects a number of reasonable assumptions

and working hypotheses upon which, however, the Conference has not yet formed an
opinion. It may therefore still take decisions which might affect the schedule
proposed by the Sub-Group within the limitations mentioned above.

The activities taken into consideration in preparing the tentative schedule
are indicated below.

2. Possible activities of administrations and the IFRB between the First and
Second Sessions of the Regional Sound Broadcasting Conference

a) In a Conference Resolution, the IFRB, by circular-letter, invites the
administrations concerned to notify their requirements within the time limits and on
the forms approved by the Conference at its First Session.

b) In planning, and in checking and preparing their requirements, administrations
observe the planning methods and principles approved by the Conference, wherever
possible establishing contacts and carrying out preliminary coordination with
neighbouring countries.

c) The IFRB prepares and finalizes the computer programs it considers necessary
for performing the tasks entrusted to it by the Conference. These may include the
following :

- (.1 -Storage of requirements.

- (.2 Arrangement and classification of the inventory of requirements by
frequency, sub—band and/or country.

- C.3 Publication of the complete inventory, or of parts of it, according to

countries or sub-bands.

For reasons of economy, this document is printed in a limited number..Participants are therefore kindly asked to bring thew copies
to the conference since only a few additional copies can be made available.
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- C.4 Choice of suitable fregquencies, in accordance with the planning methods
and principles, in cases where the desired frequency is not entered on
the request form.

- C.5 Calculations of interference and incompatibility and publication of the
results.

- C.6 Compilation of statistics.
d) Administrations submit their requirements to the IFRB.
e) The IFRB executes the corresponding. programs.

f) The IFRB sends in duplicate to administrations the results of its interference
calculations, the basic inventory of requirements with appropriate observations and a
statement of incompatible requirements. All this information will form a document to
be submitted to the Second Session of the Conference.

g) Administrations study the information and prepare proposed modifications to
their requirements for submission to the Second Session and, when they consider it
necessary, undertake bilateral or multilateral coordination beforehand.

h) Administrations notify the IFRB as soon as possible of the modifications they

have made as a result of activity "g" to the requirements submitted in "d". The IFRB

inserts these corrections into the inventory, mskes the corresponding calculations and
prepares a revised document for the Conference.

The sequence of activities 1s summarized in the attached table.

3. ' Proposed schedule

To take account of the activities mentioned in the previous section and
various other factors, the Sub-Group approved the following proposed schedule

Period , Activity

18 September 1982 - 31 December 1982 : "

18 September 1982 - 1 February 198k - "b" and "c"

1 October 1983 - 1 February 1984 : "a"

1 February 1984 - 31 June 1984 : e

1 July 1984 - 15 July 1984 : et

16 July 1984 — 30 October 1984 : "

1 October 1984 - 30 October 198l . "

A sketch of the proposed schedule is attached in the Figure.

E. MARTINEZ DE ARAGON
Chairman of Sub-Working Group 5B-2



TABLE

Sequence of activities

DATES ACTIVITIES REMARKS
IFRB ADMINISTRATIONS
17-09-82 End of First
Session
18-09-82 Preparation and Preparation Planning in each country
distribution of Pre-coordination
. and ; .
c%rcular—letter : Checking of requirements
with forms finalization Preparation of requests
01-01-83 ("a") of for frequency assignments
M n
T o
LLLL , L/
programs Submission of require-
01-10-83 i
Recelpt of "W ments to IFRB
requests ("e") Aigd"l
01-02-84 -
Execution of
programs
31-06-84 ("e")
01-07-84 Dispatch of results of cal- ! Receipt of results of calculations
culations and basic inventory. = and basic inventory prepared
15-07-84 |to Administrations ("£") | by IFRB
16-07-84 . Study of information.
Bilateral coordination
Preparation of proposed modifications ("g")
01-10-8k4 : Notification of modifi-
30-10-84 cations to IFRB ("h'")

31-10-84

Begiﬁning of
Second Sessior
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Figure - Proposed schedule
(See point 3)
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DRAFT

WORKING GROUP 5A

Fourth Report of the Working Group 5A to Committee 5

EQUIVALENT NATIONAL COVERAGE

The "equivalent national coverage" is the / weighted sum / of the coverage
areas relative to 100% national coverage by means of a transmitter network operating
at reference conditions. Weighting will have to be done individually for every
coverage area according to the effective radiated power and the effective height of

the antenna used.

Reference conditions

Effective transmitter antenna height

. Effective radiated power : 100 kW

Average distance between transmitters

greater than 70 km

For 100% coverage about 31 channels are necessary

In practical network, the power and the effective antenna height of any
single transmitter should be set to the lowest possible value to obtain the intended

coverage.

T. BOE
Chairman of Working Group SA

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting

since no additional copies can be made available.
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WORKING GROUP 5A

DRAFT

Fifth Report of Working Group 5A to Committee 5

In the Annex to this Document, Working Group 5A presents its Fifth Report
relating to planning principles.,

T. BOE
Chairman of Working Group 5A

Annex : 1

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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ANNEZX
6.1 Planning principles
6.1.1 The Second Session of the Conference will be required to establish a

frequency assignment plan in the band 87.5 - 108 MHz for the countries of Region 1
and for parts of Afghanistan and Iran which are contiguous with Region 1. The
planning process shall use the inventory of requirements communicated by the
administrations to the IFRB in accordance with the decisions of the First Session of

the Conference.

Note : Considering the particular geographical situation of Iran, taking into account
the complexity of the areas adjacent to Region 1, and due to the extent of
interference calculations, the Administration of the Islamic Republic of Iran may

communicate its requirements based on country-wide planning scheme.

6.1.2 The processing of a requirement should use the concept of providing
broadcasting services to the required service area, while recognizing equal rights
for all countries with regard to the use of the band 87.5 - 108 MHz for broadcasting.
The planning should be carried out in such a way as to respect the rights

of each country to arrange its broadcasting service in the most appropriate way in
conformity with its specific needs (sﬁch as the peculiarities of its geography, its
socio-political systems — multinational and multilingual composition of its population,
federalism, local information systems etc. - and any other) and to choose the
characteristics of its stations in order to attain an appropriate coverage of all its
territory. In this case, planning may, according to the country, lead to either a
system of national Z_programme_7 coverage or a system of multiple regional or local
coverages, or a combination of these systems. Some countries may base their national
planning on co-siting of television statiqns and FM sound broadcasting stations. For
the application of the principle of equal rights among countries and in order to take
into account the diversity of systems of national, regional or local coverage, that
each country may prefer, the concept of "equivalent national coverage'" will be
introduced. Every country will have assured right to the same number of equivalent
national coverages. Joint planning of low power and high power stations near border
areas will give rise to specific problems which will probably not be covered by
general planning methods. Especially, the use on the two sides of a border of

networks made up of low power stations and networks made up of high power stations may

‘lead to less efficient use of the spectrum.
Note

Modification tc the original tev+. Dacvment No. DT/17(Rev.3).
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6.1.3 During the planning process all requirements should be processed in the

same manner according to the technical evaluation procedure adopted by the Conferemnce.
In accordance with Resolution No. 510 of WARC 1979, the planning of the band

87.5 — 108 MHz in Region 1 and parts of Afghanistan and Iran which are contiguous to

Region 1 should observe the following conditions

- +this new plan should in no way affect existing or planned assignments to
television stations in the band 87.5 — 100 MHz made in accordance with the Regional
Agreement, Stockholm, 1961;

- that this new plan in the band 87.5 - 100 MHz should not result in the
deterioration of the service areas of those existing sound broadcasting stations
operating in accordance with the Regional Agreement, Stockholm, 1961, which are
situated in the coordination area with countries using this band for television in

accordance with the Regional Agreement, Stockholm, 1961;

-~ that radio equipment used by aircraft for automatic landing purposes, which
operates in the adjacent band 108 - 112 MHz, may be subject to harmful interference
from nearby broadcasting stations operating in the band 87.5 - 108 MHz if the
frequencies of the respective stations are not selected with care and that such

interference can put human life at risk.

6.1.3bis A radical change in the situation obtaining in Europe would gradually lead
to modifications which would affect the area to be protected and make it difficult or
even impossible to observe the constraints imposed by Resolution No. 510. During the
planning process, all proposed assignments shall be open to discussion for bilateral
or multilateral negotiation among the countries concerned, which may be conducted
either directly or through the IFRB, with the understanding that administrations may

be requested to modify the characteristics of their stations.

6.1.4 Taking into account the modifications introduced in the planning criteria
(such as the channel spacing and the degree of implementation of the Geneva 63 Plan),
the systematic planning in Africa will cover the entire band 87.5 - 108 MHz. This
planning will be based on the theoretical network method. To this end, a lattice
using a nominal station separation will be established and will be used as a guide for
the choice of appropriate channels. It is recommended that the Agreement include in
an appropriate manner the channels which may be selected by the countries which were
not present at the Second Session and which had not submitted their requirements in

order to facilitate later the coordination among the countries concerned.
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6.1.5 In Europe, it would be desirable that administrations communicate their
requirements relative to the band 87.5 - 100 MHz by taking into account their existing
stations which operate in accordance with the Radio Regulations and the Stockholm (1961)

Agreement. During the Second Session every appropriate effort shall be made to

incorporate in the Plan :

a) those Z_sound broadcasting_7 stations which currently operate in accordance
with the Stockholm (1961) Plan, [starting with the sound broadcasting
stations which are situated in the coordination area with countries using

this band for TV in accordance with the Stockholm Regional Agreement, 1961;_7

b) planned modifications to the Plan notified prior to / 1 December 1983_7;

and

¢) new requirements from administrations not signatories to the original Plan

notified prior to Z—l December 1983_7.

During the planning process, modifications to the existing assignments shall
be carried out as far as possible, where necessary, without confliecting with
Resolution No. 510 to ensure the equal rights of countries and remedy existing

inequalities and incompatibilities.

1 6.1.6 Countries signatories of the Stockholm Agreement, 1961, which, in the
Plan annexed to this Agreement, in the band 87.5 - 100 MHZ, have entries for
television stations only, can submit requirements for assignments to FM sound

broadcasting stations in this band.

6.1.7 Different planning approaches in Africa and Europe will require adaptation

and resolution of incompatibilities on the basis of equal rights among all countries
in Africa, Europe and Middle East. In resolving these incompatibilities between
FM sound broadcasting stations, the status of such stations resulting from the

application of the Regional Agreements (Stockholm, 1961, and Geneva 1963) should not

[_necessarily_7 be taken into account.
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DRAFT

Report of the Chairman of Sub-Working Group 5A-1
to the Chairman of Working Group S5A

Planning methods

Ad hoc Group 5A-1 held several meetings on 27, 30 and 31 August 1982 and
considered, within its terms of reference (Document No. DT/13) the Chapter 6 on
planning methods in Document No. DT/9. After extensive discussion it proposes the
following draft text for inclusion in the Report of the First Session of the
Conference :

Planning is a complex procedure involving a number of steps. Among these
the following four steps are essential :

1) the use of the lattice planning method by the administrations to select
appropriate frequencies for assignment to given stations (Annex 1);

2) +the preliminary analysis of the draft plan obtained so far by means of a
simplified computation method (Annex 2) together with the examination of
incompatibilities with the television service in the band 84 - 100 MHz
(Annex L), interference to radio equipment used by aircraft for automatic
landing purposes in the band 108 to 112 MHz (Annex 5) and incompatibilities
with the fixed or mobile services in Region 3 (Annex 6);

3) the inclusion of low-power network and low-power stations in, and the refine-
ment of, the plan by the method of foremost priority (Annex 3) followed by
negotiations among administrations concerned;

4) analysis of the plan using a more complex computation method in the case of
critical assigmments (Annex 2) together with the examination of incompatibi-
lities with other services, as in step 2 (Annexes 4, 5 and 6). -

In the course of the planning procedure some of the above steps may have to
be repeated, as appropriate. In particular, step 4 will need to be repeated after
introduction of modifications, resulting from bilateral and multilateral consultations
during the Second Session of the Conference,

After establishment of the plan a full evaluation of the interference and

protection conditions may be considered necessary by the Second Session in order to
provide reference values to be used for modifications of or additions to the plan in

the time subsequent to the Second Session of the Conference.

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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In the preparation of a frequency plan in the band 87.5 to 108 MHz for th:
countries of Region 1 and for parts of Afghanistan and Iran the two following plann. ..
methods shall be used :

1) regular lattice planning with linear channel distribution scheme;
2) method of foremost priority (planning by trial and error).

The efficiency of the two methods will depend on circumstances which may
vary considerably from one part of the planning area to the other. For instance, in
Europe it is likely that frequency assignments in the band 87.5 to 100 MHz to VHF/FM
transmitters will only be subject to slight modifications in a restricted number of
cases in most of the countries, whereas in the remaining part of the planning area an
assignment plan for the entirety of sound-broadcasting transmitters will have to be
established.

The lattice planning method, the use of which is described in Annex 1,
would be a powerful tool in the latter case, but it would be of little use in the
former case.

Although it is desirable that, when use is made of lattice planning, the
same channel distribution scheme is applied throughout the planning area, because of
the variation of conditions in different parts of the area, it is thought appropriate
to use two different channel distribution schemes.

The main advantage of this method is that the whole planning area can be
sub-divided at the beginning into sub-areas of adequate size and shape. This will
permit planning to start simultaneously in various parts of the planning area. A
further advantage is that the method permits the quick assignment-of large aumbers of
frequencies to non-constrained transmitters. This is due to the fact that within a
theoretical channel distribution scheme mutual interference is brought down to the
minimum practicable and that by its adaptation to a practical situation interference
will be increased only slightly.

However, the applicability of the method is restricted to networks with
transmitters of comparable interference potential (power, effective antenna height).
The method should, therefore, not be used for the assignment of frequencies tc low-
power transmitters in an environment of numerous high-power transmitters. It may also
fail to be applicable if a large number of constraints has to be respected as for
instance, the protection against the origination of annoying intermodulation frequencies.

The method of foremost priority is described in Annex 3.

The advantage of this method is that all the constraints to be respected in
every individual case can be taken into account. However, the method is time-consuming
and its reliability is only warranted when a computer is used. Nevertheless, there
can be no doubt that in parts of the planning area and in parts of the band conditions
will be found in which the use of this method will be the only resort.
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Because of the limited time that will be available for planning purposes
during the Second Session of the Conference it is felt that both methods should go
together. In the band 100 - 108 MHz in Europe (including the Asian part of the
U.S.S.R.) and in the whole band in the remaining part of the planning area the lattice
planning method shall be used in the first instance, as a help in preliminary planning.
However, further planning may require the use of the method of foremost priority,
especially in the planning of "desperate' cases and in the refinement procedure. In
this respect it may well happen that planning in Europe while providing protection to
the aeronautical radionavigation service will have to be considered as a desperate
case.

Considering the size of the area to be planned, the expected large number
of requirements to be included in the plan and the complexity of the planning task,
some preparatory work 1s required to be carried out by IF2B in the period bhetween
the two sessions. This would permit to provide administrations preliminary results
of calculations before the opening of the second session of the Conference. For the
reasons mentioned above the following procedure is suggested. :

1. . The lattice method will be used as soon as possible after the First Session of
the Conference with the view to help administrations in formulating their reguirements
in an orderly manner. It will assist mainly the developing countries which are not
atle to attend the present session.

2. Two different lattices will be used in this stage

- a channel distribution withn£_8Q47 channels for planning of the band 100
to 108 MHz in Europe (Figure 1);

- a channel distribution with 3% channels for the remainder of the planning
.area which will permit to provide 6 coverages in the band 87.5 to 108 MHz
(Figure 2)= ' S .

3. When using the lattice method in the band 100. to 108 MHz, administrations
in Europe may communicate their requirements in the band 87.5 — 100 MHz as they
result from the application of the Regional Agreement, Stockholm 1961.

L, When using a channel distribution scheme, countries pertaining to a given
zone may decide not to include low-power stations in the lattice scheme. These low-

power stations will be treated at a later stage before or during the Second Session
of the Conference, so that, at the end of the Second Session, all frequency
assignments will have been made whatever the power of the transmitter.

Figure : la, 1b

Annexes : b



Document No. DT/26-E

Page U

[9))
I~

+ 14
+28
+73
+39
+93
+19

+98
+9

.79
+29
+ 90

® <
& o
+ +
- (o)}
< ©
+ +
4 ﬂ
8 -
+ +
© n
o n
+ +
n -
7 2
+ +

+35

+ 49

+1

+19

+46

+74

+ 069

+26

+ 40

+71

+0

+65

+9l

+17

Figure 1A




4+ 78

468

-
i e Il
.+77

.32

+39

+46

.64

+24
2

| +71
SRS b A
+ 48
+ 27

W+ T4
+52

+10
4+ 42
' ."+28.
+45 ‘
+ 77

+067

+12

+59

437

45

.30

+ 99

.62

469

.15

.8

.33

.40

Document No. DT/26-E

Page 5

L 47

£ 72

.65

e

.,}18

Figure 1B



Document No. DT/26-E
Page 6

ANNEX 1

LATTICE PLANNING METHOD

In this Annex the use of the lattice planning method will be explained,
whereas its theory is described in CCIR Report 94Lk. The basic idea of this planning
method is the repeated use of a geometrically regular channel distribution scheme over
a vast area. As only channel distribution schemes are selected, which are optimized
in terms of coverage by reducing interference within the network to the achievable
minimum, it can be assumed that their repeated use would result in a plan which, after
some further refinement, might be acceptable to everyone. However, no compatibility
aspects with other services, can automatically be taken 1nto account when using the
lattice planning method.

Although the use of one single channel distribution scheme would permit a
high degree of spectrum utilization efficiency, conditions may prevail in the area to
be planned which suggest the use of different schemes in different parts of the area.
Actually the situation in Europe is considerably different from that in Africa and the
countries of the Middle East. Whilst in the countries of the last-mentioned area
planning may start from scratch, in Europe the plan for the television service in the
band 84 to 100 MHz in Eastern European countries will have to be retained and be
respected when assigning frequencies to VHF/FM sound broadcasting transmitters. It
is for this reason that two different channel distribution schemes will be used, one
for Europe in the band 100 to 108 MHz and the other for Africa and Middle East in
the band 87.5 to 108 Miz.

" 'The lattices will have to be carefully adapted to one another in order to
limit any reduction in spectrum utilization efficiency to the minimum practicable.
Geographical separation of the two areas over a wide distance range will be provided
by the Mediterranean Sea. Nevertheless, some difficulties-will persist and become
particularly important in areas where there is no, or nearly no, geographical separation.

~ To enable the application of the lattice planning method, in practicé, it is
useful to subdivide the planning area into sub-areas in such a way that the resulting
sub-areas are similar in shape to the lattice selected, i.e. rhombic, in principle, and
that the number of transmitter sites within each sub-area does not exceed the number
(/ “80 / or / "3k /) of available channels. In preparation of the planning procedure
this subdivision of the planning area by drawing on to a map, in accordance with the
specific needs in the two parts of this area, the two different lattices for Europe
and the remaining parts of the area has already been done (Figure ...).

_ The lattices selected for Europe or Africa and the Middle East contain / 80 /
or [ 3&_/ channels, respectively. In Europe this scheme would permit assignments to be
made to transmitters for providing 2 or 3 coverages in accordance with the requirements
that will be specified. In Africa and the Middle East there will be a possibility to
provide 6 coverages throughout the area, which seems to satisfy the needs of the vast

majority of the countries situated in this part of the planning area.
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In this respect it is assumed that in Africa and the Middle East the average
distance between neighbouring transmitter sites is of the order of 80 - 100 km which,
with / 3h / channels available per coverage, would correspond to a distance between
transmitter sites using the same channel of approximately / 470 ~ 580_ / km (co-channel
distance). In the preparation of planning it is, thus, approprlate to apply the channel
distribution scheme by entering it in a geographical map which is covered by a rhombic
coordinate system having, say, / 480_/ km unit distances which correspond to the assumed
co—channel distance. From this map administrations will be able to select appropriate
frequencies for assignment to the transmitters at the nearest site. It should be
noted that the assignment of one frequency from the theoretical scheme corresponds in
reality to the assignment of a group of six channels which are separated from one another
by 34 channels each. Needless to say that each frequency channel taken from the scheme
can only be assigned once in that particular sub-area. It is worth mentioning that
departures from the assignment procedure described would be admissible, e.g. in order
to assign two groups of three frequencies each to two neighbouring transmitter sites
although, in the theoretical lattice these six frequencies are derived from one and
the same lattice point. Moreover, it needs to be stated that after assignment of a
group of six frequencies to six transmitters at the same site, the major planning
constraints will automatically be respected : the separation between channels used at
the same site is / 3L_7/3; +this would permit the use of an appropriate multiplexing

equipment; and a separation of 10.7 * / 0.2/ MHz (local oscillator frequency) is
avoided.

In Europe, the average distance between nelghbourlng transmitters is of the
order of / _/ ¥m. In this area, where an / “80 / channel distribution scheme will be
applied in the band 100 to 108 MHz, it is more difficult to respect the planning con-
straints : as two or more frequencies are, after adequate distortion of the theoretical
lattice, to be assigned to transmitters sharing the same site, it has to be made sure
in every individual case that the separations between frequencies would permit the
use of multiplexers if this is desired. Moreover, there will be absolutely no means
to automatically avoid, at the same site, the use of frequencies having a separation of

10.7 + / 0.2 / MHz. Consequently, this particular constraint will need extensive
checklng
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ANNEX 2

ANALYSIS OF THE PLAN

Introduction

Requirements will be analyzed on the basis of the databank to be set up by

the IFRB from information supplied by administrations, or entered by IFRB / for those
administrations, which did not supply information /.

2.

Method of analysis

In each analysis the nuisance field from each potentially interfering

transmitter shall be calculated at the site of the wanted transmitter according to
the method given in / part of the report of the First Session /.

2.1

The usable field strength, E_, shall then be calculated by the Zféimplified

multiplication/power sum_/ method takiBg into account the / 20_/ largest values of
nuisance field, specified to one decimal place.

-

In the absence of a decision by the First Session on the method to be used for

calculations of E,» the power sum method will be used for carrying out the preparatory
| work for the Second Session.

Preliminary analysis

In the preliminary analysis the above calculations shall be carried out.

However, no account shall be taken of the receiving antenna discrimination.

2.2

Final analysis

In the final analysis the coverage area of a transmitter shall be evaluated

by an additional calculation. This calculation, in whlch account is taken of the

receiving antenna discrimination, determines on each of / 36 / radials at / 10 _/
intervals the distance at which the field strength from that transmitter is equal to Eu'

In the light of experience gained so far it is to be expected that E values

on the coverage contour (obtained in the final analysis) will, on average, be u
approximately 8 dB lower than the corresponding E at the transmitter site (determined
in the preliminary analysis).

3.

3.1

mitters shall be considered which have a maximum e.r.p. of not less than [_100 W/20 aBW /

First analysis for each administration

During the first (preliminary) analysis. of requirements, only those trans-

and for which a frequency has been spec;fled by the administration as part of its
requirement.

3.2

E will be calculated in a preliminary analysis for each requirement submitted

by the administration. Moreover, the arithmetic mean of all E (dB (uv/m) ) shall be
calculated together with the standard deviation.

2
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3.3 For all those transmitters having unsatisfactory assignments, that is those,
for which Ey exceeds the mean by more than 10 dB, a further study shall be carried out
as a preliminary analysis. E shall be calculated on each channel as if the trans-
mitter were assigned each channel in turn in the frequency band 87.5 - 108 MHz.

L, Examination of incompatibilities and frequency planning constraints

The following will be examined for each transmitter

-~ incompatibility with the television service in the band 87.5 - 100 MHz

(Annex L4);
- 1interference to radio equipment used by aircraft for automatic landing
purposes, which operates in the band 108 - 112 MHz (Annex 5);

- incompatibility with the fixed or mobile services in Region 3 (Annex 6);

- frequency spacing between L 10.5 and 10.9_/ MHz for transmitters separated by
no more than D (km ) = 10 log. . (e.r.p. /1000). E.r.p.max is the higher
power of the two transmitters involved and is expressed in‘watts. If
e.r.p.max is 1000 W or less, D = 03

- for transmitters having identical site coordinates and identical outcome
height / above ground level_/, a frequency spacing of less than / 1.8 / MHz
or, if they_have only identical site coordlnates, a frequency spacing of less
than / 0.8 / MHz.

5. Presentation of results

The following information will be presented to each administration for its
transmitters. :

5.1 For each transmitter :
- E, at the transmitter site;

- a list of the / 6_/ largest sources of interference together with their
nuisance fields and the bearings from the wanted transmitter site.

5.2 For all of its transmitters
~ the mean and standard deviation of all Ey;
- a graphical presentation (see Figure 1) of E, on each channel in
the band 87.5 to 108 MHz for each transmitter having an unsatisfactory

assignment (see 3 3)s

- 1lists of transmitters which have incompatibilities with other services
or which contravene the frequency planning constraints (see 4).
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6. Proposed modifications to the requirements

Administrations will study the results of the calculations and prepare
proposed modifications to the frequencies of their requirements for submission to the
Second Session of the Conference and, when they consider it necessary, undertake
bilateral or multilateral coordination beforehand.

_Administrations shall bring these proposed modifications to the notice of the
IFRB by / date_/. If no change is desired, the IFRB shall be informed by the same date.

7. Second (preliminary) analysis

The requirements including the proposed modifications will be analyzed (as in
2.1) and administrations will be presented with results for all stations which have been
affected in any way, excluding the graphical presentations.

8. Inclusion of low power transmitters

At each location of a low power transmitter, E, for all channels will be
calculated (see 3.3) in order that the IFRB may assign an appropriate frequency.

9. Third (preliminary) analysis

The draft plan will be analyzed (as in 2.1) and results will be presented to

administrations having low power transmitters or having transmitters affected by the
inclusion of low power transmitters.

10. Second Session of the Conference

During the Conference, administrations may wish to make changes to require-
ments resulting from bilateral or multilateral negotiations. The effect of such
changes will be analyzed from time to time and the results will be published.

It should be possible that a coverage analysis (see 2.3) be provided in the i
case of difficult problems, at the request of an administration.

11. Determination and publication of coverage areéas resulting from the plan

Subsequent to the Conference the coverage areas of all transmitters in the
Plan shall be determined in a final analysis (see 2) and the results shall be published.
For each transmitter this information shall consist of / 36_, / radial dlstances,
together with the corresponding E values.
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ANNEX 3

METHOD OF FOREMOST PRIORITY

The method of foremost priority consists in assigning to the transmitter for
which the number of appropriate frequencies is smallest the most favourable among
these frequenciés (worst. transmitter - best frequency). This means that frequencies are
successively assigned to every transmitter following the order of decreasing difficulty
in terms of interference. For every transmitter in sequence a frequency is selected
which suffers least interference and produces the smallest amount practicable of
additional interference. This procedure is repeated until all transmitters have
obtained a frequency. It goes without saying that in this procedure account has to be
taken of all constraints implied.

Obviously, this method can be time consuming and its reliability may only
be warranted when a computer is used. The use of a high—speed computer may, however,
provide important assistance in this procedure and may, in fact, be the only resort
in some cases. :

It will at first be necessary to discover, by way of an appropriate
analysis (see Annex 2), the deficiencies of an assignment plan by computing the
usable field strength, checking the constraints to be respected or applying the compa-
tibility procedures. Unsatisfactory frequency assignments, that are those whose usable
field strength exceeds the average value in that country by more than 1_10_7 dB or
assignments which are incompatible with other services will be identified in this
way and the transmitters will be included in the 1list to which the method of foremost
priority will have to be applied. Also in the following step assistance can be
provided, e.g. by computing and plotting, for the sites of such transmitters, the
usable field strength as a function of frequency (see Figure 1). Graphical presenta-
tions of this type are particularly useful when more than one frequency is to be found '
for the same site. In general, those frequencies may be considered most appropriate
for which the lowest values of usable field strength are shown. This implies, however,
that their use is compatible with other services and that the planning constraints are
respected.

It may be clear from the above explanations that the graphical presentation
of the usable field strength as a function of frequency might also successfully be
used to find frequencies for assignment to transmitters for which no frequency was
assigned in the first step of the planning procedure (i.e. during the use of the lattice
planning method), e.g. for low-power transmitters. ‘
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ANNEX L

COMPATIBILITY WITH THE TELEVISION SERVICE IN THE BAND 87.5 — 100 MHz

1. Introduction
Requirements will be processed in accordance with the data bank to be set up
by the IFRB from information supplied by admlnlstratlons, or entered by the IFRB / for

those administrations, which d4id not supply 1nformat10n_/.

2. Compatibility assessment

2.1 All VHF/FM requirements which are situated in the coordination area with
countries using this band for television in accordance with the Regional Agreement,
Stockholm, 1961, will be assessed for compatibility with the television service.

For this purpose the existing situation shall be used as the reference situation and
be compared with the new plan in the course of its development.

2.2 To permit this comparison, it will be necessary to calculate (as in 5) the
usable field strength (E,) for all television transmitters at a number of test
locations (not more than 12), within the _existing coverage area, to be specified by
the administrations concerned.

3. : Reference situation

\ All existing or planned assignments to television, or VHF/FM stations in the
band 87.5 - 100 MHZ made in accordance with the Regional Agreement; Stockholm, 1961 and
notified to the IFRB before / 1 December 1983_/, shall be taken into account. The
VHF/FM broadcasting stations in Region 3 operating in accordance with the Radio Reg-
ulations and notified / before 1 December 1983_/ to the IFRB, shall be included in the
reference situation. The calculation for the reference situation need only be made
once. :

L, Situation, resulting from planning

All existing or coordinated assignments to television stations (as in 3) and
all VHF/FM transmitters in the draft Plan, shall be taken into account.

5. Usable field strength for a television transmitter at the specified
test location

5.1 _ The nuisance field from each interfering transmltter shall be calculated as
in [ /, using appropriate protection ratio, taken from :
5.1.1. Table [—1_7 for interference from a tqlevision transmitter, or

5.1.2 Figure [—1_7 for interference from a VHF/FM transmitter.
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5.2 - Receiving antenna discrimination shall be taken from Figure [_2_7.

5.3 In the case of orthogonal polorization, a discrimination value of 10 dB shall
be applied.

5.4 The interference contribution of each interfering transmitter is the value

of the nuisance field derived in 5.1, together with any discrimination value derived in
5.2 and 5.3.

5.5 Eu shall be calculated from the individual interferenge contributions using
the simplified multiplication method, taking into account the / 20_/ largest (either

TV or VHF/FM) contributions and specified to one decimal place.

6. Incompatibility

An incompatibility only exists if anyrvalue of Eu obtained (as in 5) using

the data of 4 exceeds the corresponding value of Eu in the reference situation by more
than 0.5 dB.

TABLE / 1_/

Ratio of wanted to unwanted signal for colour television (CCIR.Report 306-4)

1. Co—channel protection ratioc in dB

Offset (multiples of 0 1 2 3 4 s 6 7 8 9 {10 11 ] 12
1/12 line-frequency)

Transmitter stability
+500 Hz
(non-precision offset)

2. Lower adjacent channel protection ratio
- 6 aB
3. Upper adjacent channel protection ratio

+ 4 aB
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PROTECTION RATIO CURVE FOR TELEVISION SYSTEMS

D-SECAM AND K-SECAM (CCIR REPORT 306-k4)

———fe- oa

Figure [_1_7 — 625-1ine system D/SECAM and.

K/SECAM. Protection from CW
or frequency-modulated sound
signal interference

RECEIVING ANTENNA DISCRIMINATION - CCIR RECOMMENDATION 419
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Angle relative to direction of main response

Figure [—2_7 - Discrimination obtained

by the use of a directional
receiving antenna for the
television service in the
band 87.5 - 100 MHz
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1. Definitions
1.1 Coverage area

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

In this area the protection againét interference is provided for 99% of time.

Note 1 : The field strength of the wanted transmitter is derived from propagation
curve relating to 50% of locations and for 50% of time.

‘Note 2 : The usable field strength is calculated by / simplified multiplication/power-
sum /- method, the tropospheric interference being derived from the propagation curves
relating to 50% of locations and for 1% of time, and steady interference being derived
from propagation curves relating to 50% of locations and for 50% of the time.

1.2 Service area

‘ The area in which the administration responsible for the service has the
- right to demand that the agreed protection conditions be provided.

T. BOE
Chairman of Working Group S5A

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting
since no additional copies can be made available.
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Report of the Chairman of Drafting Group LC-7
and the Chairman of Working Group LC
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PROPOSED TEXT FOR INCLUSION IN SECTION 9.10
"~ AND ANNEX 3 OF DOCUMENT No. 81

9.10 The values for the compatibility criteria established at this Conference
are the least stringent possible for planning purposes with present equipment in use
in the broadcasting and aeronautical services. Even so, in some areas they are likely
to unduly inhibit the development of broadcasting services. Improvements in certain
characteristics of equipment in these services would ease the planning constraints on
both services. The various interference modes lead broadly to equal constraints (see
Table A). Therefore in order to progressively ease the compatibility problems,
improvement generally of the same order are needed for both services. But where
interference arises from two broadcasting transmitter sites, then improvements in the
performance of the aeronautical service airborne equipment alone would ease the
compatibility constraints. (For additional information see Annex 3.)

In order to examine this prospect, urgent studles are requested of CCIR.
These studies are set out in Recommendations / A / and,L B / in Does. 84 and 85.
If CCIR can quantify the improvements possible in the equipment of both services, then
the second part of the Conference should take these into account in planning. The
Conference will also need to establish a suitable time period for these improvements
in equipment performance to be brought about taking into account the practical issues
involved and the important safety considerations in respect of the aeronautical
services. The concept would then be for certain broadcasting assignments having
compatibility constraints to be planned but not implemented until a date set by the
second part of the Conference for the new compatibility criteria to come into force.

For reasons of economy, this document is printed 1n a hmited number. Participants are therefore kindly asked to bring their copnes to the meeting
since no additional copies can be made available.
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ANNEX 3

Improvements in equipment

Interference to airborne equipment from Type "A" mechanisms cannot practically
be reduced by improvements in aeronautical receivers. No benefit can therefore be

assumed in planning.

Interference effects due to Type "B" mechanisms can be reduced by improvement
in the airborne antenna and receiver design particularly in respect of front end
rejection characteristics. Factors such as overall cost of replacement, the perform-
ance environment within the aircraft and implementation time scale must be taken into
account in any improvement programme. Extended time scales for a sufficient
re-equipment to assure new parameters in planning is likely because of economic and
operational factors.

" CCIR Report 929 (see Conference Document No. 1L) discusses current equipment
and expected improvements (paragraph 4.2.2) and future system characteristics
(paragraph 4.2.3), and studies are continuing within the CCIR on this subject.

The broadcasting authorities should make efforts to reduce the level of
spurious emissions in the band 108 - 137 MHz (particularly third-order intermodulation
products) from broadcasting transmitters. A level significantly lower than that
required in Appendix 8 of the Radio Regulations would considerably reduce the problem of

interference.

Aeronautical authorities should make efforts to improve the out-of-band
rejection characteristics of airborne receiving equipment in the band 87.5 - 108 MHz.
National and international organizations concerned with avionics equipment should
cooperate in promoting a programme to achieve this with a view to the earliest practical
implementation. It is clear however that this could take considerable time.

S.R. TEMPLE ' F.R. NEUBAUER
Chairman of Drafting Group LC-T Chairman of Working Group Ny
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1. Compatibility criteria established by Committee L

-
i

FM-BC - Land mobile

The sharing criteria for the protection of the land mobile service in the
bands 87.5 to 88 MHz and 104 to 108 MHz shall be the following :

FIELD STRENGTH TO BE PROTECTED

PROTECTION RATIO

: 15 dB uV/m at 3 m height

Frequency -
separation . Protection ratio for Protection ratio for
between carriers AM land mobile services |FM land mobile services
of the two
. (aB) (daB)
services
(kHz)
. 0 18 8
' 25 16 6
50 h.s - 5-5
75 - 705 -17-5
100 -17.5 -27.5

PROPAGATION DATA TO BE USED FOR SHARING

CALCULATIONS

PERCENTAGE LOCATIONS PROTECTED

PERCENTAGE TIME PROTECTED

POLARIZATTON PROTECTION FOR HORIZONTAL

POLARIZED BROADCASTING EMISSION

: paragraph 2.3 of
Document ‘-No. 53

50%
: 90%

: 18 dB Base Station
8 dB Mobile Station

For reasons of economy, this document is printed in a /mited number. Participants are therefore kindly asked to bring their copies to the meeting

since no additional copies can be made available.

English
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The sharing criteria to protect the broadcasting service from interference
from the land mobile service within or immediately adjacent to the coverage area of the
broadcasting transmitter should be the following :

MINIMUM CARRIER FREQUENCY SEPARATION
REQUIRED IN SAME AREA ¢ 500 kHz

The relevant protection ratio factors are to be found in CCIR Report 659.
1.2 FM-BC - Fx

The basic criteria can be those as established for the land mobile service
(see Document No. 48). The field strength to be protected, the height gain factor and
the effect of the directivity of the antenna in the fixed service are for consideration

between the administrations concerned.

1.3 FM-BC - TV-BC

1.3.1 Protection ratios for the D/SECAM system interfered by FM sound broadcasting
are given in CCIR Report 306-k..

. [} l 9
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Frequency rclative to vision carrier (MH2)

Figure 1 - 625-line system D/SECAM and K/SECAM
Protection fro_mvCW or frequency-modulated
sound signal interference
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1.3.2 Protection ratios for the FM sound broadcasting interfered by television
broadcasting (D/SECAM) are given in the CCIR Report 9L7 in Figure 2.
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Figure 2 — Radio-frequency protection ratio required by
frequency modulation sound broadcasting at
frequencies between 87.5 MHz and 108 MHz against
interference from D/SECAM television transmission
Steady interference

1.4 FM-BC - Aeronav
1.4.1 ILS localizer
Type A i) . ' Protection ratio
At carrier coincidence ‘ 1 17 éB-
+50 kHz. from carrier coincidence : 10 dB
+100 kHz from carrier coincidence : 5 dB
+150 kHz from carrier coincidence : 2 dB

+200 kHz from carrier coincidence : -1 4B
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A condition of carrier coincidence exists when the centre frequency of.the.
intermodulation product is the same as that of an ILS localizer channel.

The flgures above take into account multlple 1nterference entrles regulting
from FM broadcast emissions.

A graph of the yalues above is given in Figure 2.
Type A ii)

~The ratio of 17 dB for the carrier coincidence case of Type A i) interference
may be used as the basis of interference assessments for this mode. Insufficient data
is available to define the typical energy levels of FM broadcasting transmissions in
the region of interest of 200 to 500 kHz from the broadcast carrier. Further. studies
within national administrations are necessary to define the levels at points spaced by
50 kHz over this range. The reference bandwidth for such studies should be that of a
typical ILS receiver.

Type B i)

Only third order intermodulation products are considered below, because
any unacceptable degradation of receiver performance due to fifth or higher order
_intermodulation is unlikely to occur in practice.

The intermodulation threshold criteria are derived for a single intermodulation
product. In cases, where two or more intermodulation products may be generated on
the receiving frequency, linear addition of the powers of the intermodulation products
may be assumed.

If none of the broadcasting signals exceeds at the receiver input a level
of -25 dBm it may, in general, be assumed that no unacceptable degradation of receiver
performance will occur due to intermodulation on any ILS channel. Otherwise a more
detailed examination is required based on the following criteria which apply when the
third-order product has a frequency in the ILS channel concerned.

Type B ii) (Desensitization of ILS-localizer receivers)

' ~ An unacceptable degradation of ILS-localizer receiver performance may be
caused, due to desensitization, if the level of a broadcasting signal exceeds -20 dBm
at the receiver input on a frequency near the band-edge (108 MHz).

For broadcasting signal frequencies from 108 MHz to 106 MHz the threshold
level increases’ linearly from -20 dBm to -5 dBm.

Sufficient measurement results are not available for frequencies below
106 MHz, where a constant threshold level of -5 dBm should, therefore, be assumed.

In order to determine a possible desensitization of ILS~localizer receivers
caused by more than one broadcasting signal, linear summation of the signal levels
on a power basis may be used.
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1.4,2 VOR

Protection criteria

Only a limited amount of bench test data is available to assess the
protection criteria of VOR receivers from FM broadcasting signals. Present information
suggests that the behaviour of VOR receivers is not dissimilar to that for ILS for
the three interference modes studied, as in many cases the two systems have common
antennas and common circuitry up to and including the second detector.

Further study is necessary to confirm and refine the present data. In the
meantime first order estimates of compatibility may be made by the application of

the criteria for ILS, including the treatment of the case of inside area conflicts.

1.5 VHF communications

Proteetion criteris

Type A i

For this interference mode a protection ratio of 17 dB at carrier coincidence

has been derived from available test data. No data is available on the relaxation for
frequency offset.

Type A ii

Due to the separation of 10 MHz between the lowest assignable VHF communi-

cations channel and the broadcasting band edge of 108 MHz no account need be taken of
this effect. :

Type B 1)
Only third order intermodulation prodﬁcts of the form

2f) - f, = fa (fl > f,)

2 2

or

+ - =
fl f2 f3 fa
need to be considered, because no unacceptable degradation of receiver performance due
to fifth and higher order intermodulation is likely to occur in practice. In the
equations above f;, fo and f3 are the frequencies of the broadcasting signals and fa
is the receiving frequency.

If none of the broadcasting signals exceeds at the receiver input, a level of
-10 dBm, it may be assumed that no unacceptable degradation of receiver performance
will occur due to intermodulation on any VHF-communications channel.

, Using the conversion factor described in paragraph % and assuming free space
propagation, this threshold level is reached at a distance of 2.8 km from a broad-

casting station with an effective radiated power of 100 kW and a frequency between
100 MHz and 108 MHz.

In cases where the threshold level of ~10 dBm is exceeded, reference should
be made to CCIR Report 929, where a method for assessing areas of interference is
described. '
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Type B ii) (Desensitization of VHF-communications receivers)

An unacceptable degradation of VHF-communications receiver performance may
be caused, due to desensitization, if the level of a broadcasting signal exceeds
~-10 dBm at the receiver input. oo

In order to determine a possible desensitization caused by more than one
broadcasting signal, linear summation of the signal levels on & power basis may be
assumed.

Using the conversion factor described in paragraph 5 and assuming free space
propagation, this threshold level is reached at a distance of 2.8 km.from a broad-
casting transmitter with an e.r.p. of 100 kW and a frequency between 100 MHz and
108 MHz. In case of three co-sited broadcasting transmitters each with an e.r.p. of
100 kW and frequencies between 100 MHz and 108 MHz, the desensitization distance would
be 4.8 km,

2. Definition of planning

Planning is a complex procedure involving a number of steps Among these
the following four steps are essential : '

1) the use of the lattice planning method by the administrations to select
appropriate frequencies for assignment to given stations (Annex 1);

2) the preliminary analysis of the draft plan obtained so far by means of a
simplified computation method (Annex 2) together with the examination of
incompatibilities with the television service in the band 84 - 100 MHz
(Annex 4), interference to radio equipment used by aircraft for automatic
landing purposes in the band 108 to 112 MHz (Annex 5) and incompatibilities
with the fixed or mobile services in Region 3 (Annex 6);

3) the inclusion of low-power network and low-power stations in, and the refine-
ment of, the plan by the method of foremost priority (Annex 3) followed by
negotiations among administrations concerned;

L) analysis of the plan using a more complex computation method in the case of
critical assignments (Annex 2) together with the examination of 1ncompat1b1—
lities with other services, as in step 2 (Annexes 4, 5 and 6).

In the course of the plannlng procedure some of the above steps may have to
be repeated, as appropriate. In particular, step 4 will" need to be repeated after
introduction of modifications, resulting from bilateral and multllateral consultatlons
during the Second Session of the Conference,

After establishment of the plan a full evaluation of the interference and
protection conditions may be considered necessary by the Second Session in order to
provide reference values to be used for modifications of or additions to the plan in
the time subsequent to the Second Session of the Conference.
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3. Application of compatibility criteria

3.1 FM-BC - TV-BC

Compatibility with the television service in the band 87.5 - 100 MHz

1. Introduction

Requirements will be processed in accordance with the data bank to be set up
by the IFRB from information supplied by administrations, or entered by the IFRB / for
those administrations, which did not supply information /.

2. Compatibility assessment

2.1 All VHF/FM requirements which are situated in the coordination area with
countries using this band for television in accordance with the Regional Agreement,
Stockholm, 1961, will be assessed for compatibility with the television service.

For this purpose the existing situation shall be used as the reference situation and
be compared with the new plan in the course of its development.

2.2 To permit this comparison, it will be necessary to calculate (as in 5) the
usable field strength (E,) for all television transmitters at a number of test
locations (not more than 12), within the existing coverage area, to be specified by
the administrations concerned.

3. Reference situation

All existing or planned assignments to televisicn, or VHF/FM stations in the
band 87.5 - 100 MHZ made in accordance with the Regional Agreement, Stockholm, 1961 and
notified to the IFRB before / 1 December 1983_/, shall be taken into account. The
VHF/FM broadcasting stations in Region 3 operating in accordance with the Radio Reg-
ulations and notified / before 1 December 1983 / to the IFRB, shall be included in the
reference situation. The calculation for the reference situation need only be made
once.

, Situation, resulting from planning

All existing or coordinated assignments to television stations (as in 3) and
all VHF/FM transmitters in the draft Plan, shall be taken into account.

5. Usable field strength for a television transmitter at the specified
test location

5.1 _ The nuisance field from each interfering transmitter shall be calculated as
in / _/» using appropriate protection ratio, taken from :
5.1.1. Table [—1_7 for interference from a television transmitter, or

5.1.2 Figure [—1_7 for interference from a VHF/FM transmitter.
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5.2

5.3

Receiving antenna discrimination shall be taken from Figure 1-2_7.

In the case of orthogonal polorization, a discrimination value of 10 dB shall

be applied.

5.4

The interference contribution of each interfering transmitter is the value
of the nuisance field derived in 5.1, together with any discrimination value derived in

5.2 and 5.3.

5.5

- Eu shall be calculated from the individual interference contributions using
the simplified multiplication method, taking into account the / 20_/ largest (either

TV or VHF/FM) contributions and specified to one decimal place.

6.

‘Incompatibility

An incompatibility only exists if any value of Eu obtained (as in 5) using
the data of 4 exceeds the corresponding value of Eu in the reference situation by more

than 0.5 d4B.

TABLE / 1_/

Ratio of wanted to unwanted signal for colour television (CCIR.Report 306-4)

Co-channel protection ratio in 4B

Offset (multiples of
1/12 line-frequency)

12

Transmitter stability
=500 Hz
(non-precision offset)

45 | 44 | 40

34

30

28

27

28

30

34

45

Lower adjacent channel protection ratio

- 6 dB

Upper adjacent channel protection ratio

+ L4 g8

¢
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RECEIVING ANTENNA DISCRIMINATION - CCIR RECOMMENDATION 419

i N

1

.0 ”o ”u ”l “o ”c “o n. “o u. !

Angle relative to direction of main response

Figure / 2 / - Discrimination obtained
by the use of a directional
receiving antenna for the
television service in the
band 87.5 — 100 MHz

3.2 FM=-BC - Aeronav (Document No. 81)
9. . Recommendations
9.1 Prior to the Second Session of the Regional Broadcasting Conference,

administrations should calculate and draw on a suitable map an interference contour

around each proposed VHF broadcasting station site according to the values set down
in Table A.

TABLE A

Coordination zone around a broadcasting station

e.r.p. kW > 100 50 10 1

Distance km 125 125 125 - ko

These values are based on the assumptions that the broadcasting station only
just meets the limits of spurious emissions as set down in Appendix 8 of the Radio
Regulations, a broadcasting antenna gain of 10 dB, a minimum field strength to be
protected of 32 dB (UV/m) and a protection ratio of 17 dB.
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Where this contour cuts an ILS or VOR service volume as promulgated in the
appropriate aeronautical publications, a detailed compatibility analysis shall be under-

taken. In many cases, this may be achieved through existing national coordination

machinery but, in some cases, the joint analysis will need to take place between
administrations of neighbouring countries.
‘more broadcasting stations cut the same aeronautical service volume then they will

need to be treated together for the mode of interference arising from intermodulation

generated in the aeronautical receiver itself.

9.2 The first stage in the analysis should be to determine whether, for each mode

of interference set out in section 1 and by applying the measures set out in.

sections 7.2, 7.3 and 7.4, a compatibility exists between the two services.
by applying the values set out in 7.4 the coordination zone reduces to the values set

down in Table B.

TABLE B

Coordination zone with -85 dB filtering at the broadcasting station

e.r.p. kw

200

150

100

50

10. 1

distance km

31

27

22

15.5

7.0 2.2

Where such compatibility exists, planning of the broadcast frequency assignments can
proceed without constraints imposed by the need to protect the aeronautical services.

9.3 For those countries having a large number of both broadcasting stations and

Where the interference contours from two or

For example

aeronautical radionavigation stations, the application of the methods set out in 9.1

and 9.2 by manual means will constitute a huge workload.
contribute significantly to reducing the task and rapidly identifying the conflict
situations. Where such computer methods are used it would be of greatest value if the
results could identify :

i) +those broadcasting‘stations which do not affect the aeronautical service in

any way;

ii) those which require additional filtering and identifying the necessary degree
of suppression of spurious emissions;

iii) those requiring frequency planning solutions.

9.4 For the cases where compatibility cannot easily be resolved, a more detailed
case by case study should be undertaken applying the factors set out in section 8.

Computer methods can

"By this means, it may be possible to further eliminate problem cases.

9.5 For each individual case still without a solution, the administrations should

determine, taking account of future expansion of the aeronautical service, over the
intended life of the broadcasting plan, whether protection in the service volume is

required over a limited number of channels or for the entire band 108 - 118 MHz.
the first case the administration should then calculate whether the partlcular measures
set out in section 7.5 could provide a solution.

In

.
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9.6 Where compatibility is clearly only feasible through broadcasting frequency
~planning solutions, the administration, when submitting its requirements, shall indi-
cate in a supplementary note to the IFRB what particular frequency blanning constraints
are needed in order to ensure compatibility with the aeronautical service for each
individual case. These supplementary constraints shall be deemed as requirements

and satisfied in planning during the Conference to the extent that it is feasible.

9.7 During the broadcasting service planning there will be a need for a computer
analysis facility specifically intended to identify any broadcasting assignments which
do not meet the compatibility requirements for the aeronautical radionavigation stations
identified by administrations to IFRB under 9.6

9.8 If, after following the procedures set out in 9.1 to 9.6 above, a solution

is still not arrived at then the only other possible way a solution may be found is to
choose another site for the broadcasting station. It is conceivable in some situations
that this may not be feasible in which case such a broadcasting station assignment will
be non-implementable.

9.9 Part 2 of the Regional Broadcasting Conference, when establishing the regula-
tory procedures whereby the broadcasting plan can be subsequently modified, will need
to include steps to ensure that the necessary degree of protection is afforded to the
aeronautical service in.the 108 to 137 MHz band.

9.10 / Text to be supplied concerning urgent studies requested of CCIR._7

9.11 The attention of ICAO should be drawn to the pressing need to promote a
programme of up-grading the out-of-band rejection characteristics of airborne receivers,
in particular, rejection of signals in the brcadcasting service bands below 108 MHz.

10. Conclusion

A difficult and complex problem arises in attempting to plan the introduc-
tion of the broadcasting service, which in general employs high radiated power, in a
band immediately adjacent in the radio frequency spectrum to a band used by a service
which uses much lower powers and features sensitive receiving systems for important
safety of life functions. The problem is exacerbated by the fact that, in order to
meet the coverage requirements, the locations of broadcasting transmitting stations
are often near and in some cases within the service volume of the aeronautical service
systems. The full severity of the problem will not become clear until administrations
have undertaken the case by case studies that have been recommended in section 9. At
this stage it may be tentatively concluded that full exploitation of the new spectrum
made available by WARC 1979 to the broadcasting service may be constrained in some
areas by the need to provide the essential protection to the aeronautical safety
services. Significant alleviation of these constraints may be expected only when
improvements in the relevant characteristics of the equipment of the broadcasting and
the aeronautical services can be effected. ‘
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2.2.5 Inside service area conflict

In situations where the broadcasting site is located within the ILS service
area as specified at 2.1 above, no general rules can be stated since each situation will
differ in respect of the interference threat, the point at which it is the worst, and
the pattern and density of air operations within the service area.

Study and assessment on a case-by-case basis by aviation and broadcasting
authorities concerned will be necessary to refine and evaluate the individual

character of each conflict situation encountered. The material in Annex 1 may be used
as guidance in these studies. '

In cases where an administration confirms that an assessment for a particular
ILS made using the criteria in paragraph 2.2 is satisfactory to establish compatibility,
the general rules may be applied in this case.

ANNEX 1

GUIDELINES FOR CONFLICT ASSESSMENT FOR THE CASE OF BROADCAST
STATIONS WITHIN THE SERVICE AREA OF ILS '

For these situations (paragraph 2.2.5) it appears possible to state basic
guidelines which may be used and added to as necessary in particular cases where the
conflict contains features with a more significant potential to interfere with air
operations. '

These basic guidelines are

i) a minimum protection figure as defined in paragraph 2.2 enhanced where
necessary by a further margin to take account of the broadcast station
proximity to the ILS course sector; ‘ :

ii) special measures may be necessary where the worst effect of the predicted
interference is experienced in the sector from 6 n. miles to the touchdown
point and along the runway, and in the case of back beam operation out to
a similar point in the reverse direction. The category, or expected future
category of ILS operation is an important factor in deciding acceptability.
In all such cases further protection will be necessary in most instances
particularly in the case of interference due to Mode A i);

iii) the higher figure of 100 microvolts per metre for the wanted signal strength
: as specified in ICAO Annex 10 may he used as the basis where it has been
established and confirmed under all operational conditions;

iv) in respect of air operations particular points to be considered are

a) the intersection of interference areas with the course sector and
their effect on aircraft within this sector,

b) mandatory approach procedures, radar vectoring paths and areas of higher
density of use,

¢) the area over which a disturbance may be experienced in relation to
its effect on automatically coupied systems,
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v) where it can assist resolution, and to refine the assessment, account may
be taken of secondary technical features of which the following are some

a) vertical polar diagram of the broadcast radiation,
b) terrain effects,

¢) higher nominal ILS signals in particular parts of the service volume as
confirmed by measurement.

L, Consequences of application of the criteria
T.1 General

In order to meet the protection criteria which are essential to protect the
aeronautical radionavigation service from the mechanisms of interference identified in
section 1, there are four principle means by which the broadcasting
service could contribute towards a practical solution to the compatibility problem.
These are elaborated upon in sections 7.2 to 7.5. There is also the possibility that
the general aeronautical requirements can be relaxed in specific cases. Further, in
the longer term, improvements in the characteristics of airborne installations is
desirable. . These aspects are dealt with in section 8. '

7.2 Limiting the broadcasting station power

For all modes of interference a reduction in interfering power can be
achieved by reducing the broadcasting station power. However, since the broadcasting
power is set by the coverage requirement such a reduction would directly reduce the
coverage or the quality of reception within the same coverage area.

7.3 Set minimum separation distance between the broadcasting station transmitter
site and the aeronautical service volume

This is the most effective way of gaining sufficient attenuation of the
broadcasting signal to meet the aercnautical service protection criteria (see
Annex 2), .

In many instances there will be little or no choice in the location of the
broadcasting transmitting station e.g. airports located near major cities. For econcmic
reasons the use of existing broadcasting transmitting station sites for new services
may also be essential. Thus, in many cases, distance is not a variable which can simply
be set to suit the sharing criteria.

7.4 Improve filtering of broadcasting service transmitters

_ Spurious emissions from broadcasting transmitters must meet the requirements
of the Radio Regulations i.e. Appendix 8. An important case is intermodulation
interference generated at broadcasting station transmitter sites which can be reduced
by fitting improved combining filters and paying careful engineering attention to all
possible sources of non-linearity following the output stages of the transmitters.
Through such measures it is technically feasible to reduce the level of third order
intermodulation interference generated at the broadcasting station transmitter site
to -85 dB relative to the carrier power. It is also technically feasible to fit
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improved filters on the output of transmitters to improve suppression of other spurious
emissions to the order of -90 dB. In view of the additional cost, these values

should only be applied in those situations where problems of compatibility with the
aeronautical service demand it. There may be a need in some cases for an even greater
suppression of spurious emissions from the broadcasting stations than the values

indicated above. ‘

T.5 Arrange broadcasting service frequency plan to minimize interference to the
aeronautical radionavigation service

There are two ways in which the placement of broadcasting assignments within
the plan can add to or reduce the burden of solving compatibility problems with the
aeronautical radionavigation service. The first is how far below 108 MHz the broad-
casting assignment is placed. The second is the particular combination of carriers
chosen. This latter factor is pertinent to the two interference mechanisms where the
generation of intermodulation products is the cause of the interference.

T.5.1 Frequency separation between the broadcasting service assignment and the
aeronautical radionavigation service assignment

The aeronautical radionavigation service airborne receiving equipment has some
rejection of out—of-band signals due mainly to antenna characteristics, and may be
assumed to provide 3 dB plus one dB for each MHz down from 108 MHz. This rejection
characteristic may be applied to all the type B modes of interference.

The interference due to out—-of-band emissions from a FM broadcasting station
reduces the further away a broadcasting assignment is placed below 108 MHz.

T7.5.2 Relationship between two or more broadcasting carriers in the same service
area of the aeronautical radionavigation station

By programming the mathematical relationship for the intermodulation
frequencies into a computer it is possible to predict frequencies on which the most
significant of these interference carriers (i.e. third order products) will fall.
This would apply to products radiated from the transmitter site or produced in the
aeronautical receiver. Thus, in theory, it is feasible to choose the assignments at
a particular multi-channel broadcasting station transmitter site or combination of

nearby sites such that all the intermodulation interference carriers do not coincide
with any assignments of nearby aeronautical radionavigation service systems. However,

this implies that spurious emissions from the broadcasting service will fall in the
unused portions of the aeronautical band in that specific location. From a purely
broadcasting viewpoint unless this is possible, it would impose severe constraints on
broadcasting assignments and hence militate against the efficient use of the spectrum
between 87.5 - 108 MHz.

7.5.3 Practical limitations in arranging the broadcasting service frequency plan
to minimize interference to the aeronautical radionavigation service

On the broadcasting side, the task of arranging a compatible set of
assignments within the broadcasting service will be a very difficult task. Imposing
constraints in order to meet the aeronautical radionavigation service protection require-:*
ments will add to the complexity of the task and the time needed to make a plan. Indeed
it would be a quite formidable task for information on all ILS and VOR systems to be
submitted to the Conference and be taken comprehensively into account in the planning
process. On the aeronautical radionavigation service side there would naturally be a
preference to preserve the efficiency of use of their spectrum, i.e. for the protection



Document No. DT/30-E
Page 15

criter%a to be applied across the whole band rather than the actual assignment which
may exist at present. 1In partlcular, if levels of harmful interference resulting from
implementing a broadcasting plan fall in the 108 - 118 MHz band between the existing
aeronautical channels in use, it will inhibit the possibility of replanning the
aeronautical band and of being able to prov1de new assignments to meet future growth.

From the foregoing, it can be seen that it is highly desirable to limit *o
the.abs?lute minimum the number of compatibility problems with the aeronautical radio-
navigation service for which the Regional Broadcasting Conference is asked to find
special frequency planning solutions.

ANNEZX 2

MINIMUM DISTANCES FOR PRINCIPAL MODES OF INTERFERENCE BASED ON
CRITERIA SET OUT IN SECTIONS 2 AND 7 AND -85 4B FILTERING
AT THE BROADCASTING STATIONS

a) Third-order intermodulation products radiated by transmltter assuming —85 dB

filtering
Transmitter e.r.p. (kw)' ' Distance (km) for :

ILS VOR

100 o 22 10

50 ’ 15.5 T
10 . T.0. 3.2

1 2.2 1

Protected field strength, dB(uV/m) 32 39

Protection ratio, dB 17 17

b) Intermodulation in receiver : equal field strengths
(applies to 2f; - fp or f) + fp —f3 for examples given)

_Distance (km) for following cases

Miz, f,, £y, f3 | 108, 105, 102 100, 97, 9k 9Lk, 91, 88
System ILS VOR ILS VOR ILS VOR
Permitted field
strength aB(uV/m) 100 102 108 110 11k 116
e.r.p. 100 kW .22 18 9 7.0 L.5 3.5
" 50 kW 15.5 13 6.2 5.0 3.1 2.5
10kw | 7.0 5.6 2.8 2.2 1.h 1.1
1 kW 2.2 1.8 0.9 0.7 0.45 0.35
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c) Desensitization

Distance (km) for following cases (ILS or VOR) :

Frequency, MHz 108 107 1106 100
Permitted dBm at receiver -20 -12.5 -5 -5
Permitted field strength dB(uV/m)| 101 109.5 | 118 124
e.r.p. 100 kW 20 7.4 | 2.8 | 1.k
50 kW 1L 5.2 2.0 1.0
10 kW 6 2.2 0.9 0.45
1 kW 2 0.7 0.3 0.1h4
8. Factors within the aeronautical radionavigation and aeronautical mobile (R)

services which may facilitate compatibility

There are no general measures in the immediate future within the aeronautical
service which would ease the compatibility problem, although in the longer term it is
in the interest of both the broadcasting and the aeronautical services for the aero-
nautical service airborne receivers to be significantly improved in respect of
interference immunity.

. Meanwhile, in each individual situation, factors may exist which could provide
provide an easement of the situation. These factors include

a) terrain effects e.g. shielding,
b) higher signal levels in particular parts of the service volume,
¢) typical operational heights in use,

d) acceptable constraints on a part of the aeronautical band which is not in
use and need not be protected to the full criteria in a particular individual
location,

e) change of aeronautical service assignment in a specific location. (This is
unlikely to be possible in some countries due to the tight constraints
within the aeronautical band.)

£) radiation pattern of the broadcasting station in the direction of the
aeronautical service volume.

Where such easements do appear feasible, an acceptable assurance of aircraft
safety may require ground and perhaps airborne measurements of signal levels under
appropriate conditions. For all such situations a case by case examination by an
administration or administrations is necessary. Consideration also needs to be given
by administrations to the problem of blocking and ‘desensitization of airborne receivers
when aircraft fly close to broadcasting transmitting station sites. Within a limited
* volume around such a site it is impossible to meet the necessary protection criteria.
One solution for the communications case might be for such zones to be published and
for aircraft to avoid them or at least be made aware of the interference situation
within such zones. However, again case by case treatment by administrations, taking
the operational situation fully into account, is the only way to determine whether
this approach is consistent with the very important air safety considerations.

K. OLMS
Chairman of ad hoe Group 5/2
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DRAFT

Structure of Report to Committee 5

1. Introduction

List of possible incompatibilities (in the order of impact)

2. Compatibility assessment and reference situation
2.1 Land mobile service
2.2 Fixed service
2.3 TV-BC service
2.4 Aeronautical radionavigation service
2.5 Aeronautical mobile service
3. Additional conditions
3.1 Power limitations/geographical separation
3.2 Filtering
3.3 Frequency separation
- 3.4 Receiver intermodulation
3.5 Case by case alleviation (site shielding, higher signal levels etc.)
L, Conclusion(s)

K. OLMS
Chairman of ad hoec Group 5/2
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WORKING GROUP 5B

DRAFT
RESOLUTION No. COM 5/1

IFRB ACTIVITIES BETWEEN THE FIRST AND SECOND SESSIONS OF THE CONFERENCE

The Regional Administrative Conference for FM Sound Broadcasting in the VHF
Band (Region 1 and certain countries concerned. in Region 3) (First Session, Geneva,

1982),

considering

a) that the current Session has adopted a programme of work making it the task
of the IFRB to draw up the List of Requirements and so far as possible to carry out
incompatibility calculations on the basis of this List;

b) that the IFRB will have to develop the computer programs needed to perform
the tasks mentioned in Chapter ....;
c) that some Administrations have developed or will develop software relating

to incompatibility calculations,

recognizing

a) that this activity represents an additional burden of work for the IFRB,
which has limited means at its disposal to prepare for the Second Session of the
Conference;

b) that the Administrative Council at its 37th session (1982) made limited
provision in Resolution No. 870 for additional fixed-term staff for the preparation
of administrative radio conferences, )

resolves
1. t0 invite the Administrations which have prepared computer programs applicable
to the relevant studies listed in Chapter ... to communicate these programs to the IFRB

and, if necessary, to second computer specialists to the IFRB for short periods in
order to adapt the programs to the ITU computer system;

2. to invite the IFRB to perform between the First and Second Sessions of the
Conference the tasks mentioned in Chapter ... so far as possible, and to send the
results to Administrations;

CRCHIVE
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For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting
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3. to invite the IFRB to provide Administrations with such assistance as may be
requested of it with a view to the submissioen. of requlrements and the preparatlon of
the Second :Session of the Conference;

. to draw the attention of the Admlnlstratlve Council to the facilities deemed
necessary to enable the IFRB to carry out the tasks mentioned above.

C. TERZANI
Chairman of Working Group 5B
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Draft

Report of Committee 2 to the Plenary Meeting

CREDENTIALS

1. Terms of reference of the Committee

The terms of reference of the Committee are set out in Document No. Ll.
2. Meetings
The Committee met twice, on 24 August and 10 September 1982.

The Working Group set up by the Committee to examine the credentials to the
Conference, taking account of the provisions of the International Telecommunication
Convention, met on 2 and 10 September 1982.

The Chairman and Vice-Chairman of the Committee and the delegates of Algeria,
the Federal Republic of Germany and Czechoslovakia took part in these meetings.

3. Conclusions

: The conclusions reached by the Committee are reproduced in the Annex
attached hereto and submitted to the Plenary Meeting for approval.

by, Final remark

The Committee recommends that the Plenary Meeting authorize the Chairman
and Vice-Chairman of Committee 2 to examine the credentials received after the date
indicated in the present report and to report to the Plenary Meeting on the matter.

J.G. DE MATOS
Chairman of Committee 2

“Annex : 1
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since no additional copies can be made available.



Document No. DT/33-E -

Page 2
ANNEZX
l; Credentials submitted
1.1 k Credentials found to be in order
C1.1.1 Credentials presented by countries which have ratified the Convention (or

acceded thereto) and to which the provisions of No. 97 of the Convention do not apply.

Conclusion : The delegations of the above-mentioned countries are entitled to vote.

1.1.2 Countries to which the provisions of No. 97 of the Convention apply.

Conclusion : The delegations of these countries are not entitled to vote.

2. Credentials provisionally deposited (Convention No. 362)

The delegations of these countries are entitled to vote.

3. Delegations which have not deposited their credentials

The delegations of these countries are not entitled to vote.
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Data processing method for assessing compatibility
between the broadcasting and the aeronautical services

1. Compatibility with the aeronautical radionavigation services is guaranteed
if the criteria defined in Document No. 100 are met at all points of the ILS, VOR or
VHF service areas.

In practice, the calculations can be limited to a number of points at which
conditions are considered to be the most difficult.

For some countries, the large number of calculations (several thousand field
strength calculations) will probably nece551tate a data processing method based on

the follow1ng practical considerations.

2. Choice of test points

2.1 ILS

If the broadcasting station is not in the ILS service area, the L points
(A, B, C and D) defined in Figure 1 shall be chosen. - i

If the broadcasting station is within the ILS service area, the field strength
shall be calculated at a distance of é 100 m_/ from the antenna of the broadcasting
station in the direction of maximum e.r.p.

2.2 VOR

If the broadcasting station is not in the VOR service area, the 4 cardinal
' points (N, E, S and W) of the circle forming the boundary of the service areas at a
height of 1,000 m above the beacon shall be chosen.

If the broadcasting station is within_the VOR service station, the field
strength shall be calculated at a distance of / 300 m / from the antenna of the
broadcasting station in the direction of maximum e.r.p.

2.3 VHF

Service volumes vary widely. Initially, for the sake of simplicity, the
4 cardinal points / 30 km_/ from the airport at a height of 1,000 m greater than the
height of the alrport shall be protected. Other test points of service volume will
possibly have to be determined later after the operational studies.

3. Propagation calculations

Calculations shall be limited to the test points in line-of-sight from the
broadcasting station, i1t being assumed that the terrain is at the same height as the
airport.

For reasons of economy. this document is prin_ted in a limited number. Pamc-pants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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L, Checking of criteria
L.1 Type A interference

After the test points and calculating the field strengths produced by the
broadcasting stations have been determined, the out—of-band rejection necessary for

the application of the criteria for the different aeronautical services shall be
determined.

.2 Type B interference

. After the frequencies of the broadcasting stations have been determined, the
various criteria defined in Document No. 100 shall be checked.

These criteria involve the field strength at the test point, and also the
frequencies determined for each broadcasting station.

Certain conflict situations may therefore be resolved by modifying the
frequencies of the broadcasting stations.

K. OLMS
Chairman of ad hoc Group 5/2
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AD HOD GROUP 5/2

DRAFT

Report of the Chairman of ad hoc Group 5/2 to the
Chairman of Committee 5

. - Introduction
The ad hoc Group 5/2 discussed the impact of decisions taken in Committee b,
relative to compatibility between services on planning principles and planning methods

developed in Committee 5, according to its terms of reference.

_ There is a possibility of incompatibility between sound broadcasting service
in the band 87.5 - 108 MHz and the following services

- land mobile and fixed service (87.5 - 108 MHz);
- television broadcasting service (87.5 — 100 MHz);
- aeronautical radionavigation service (108 - llSVMHz);’

- aeronautical mobile (R) service (118 - 137 MHz).

N

Compatibility assessment

2.1 - Land mobile and fixed services

Provisions in footnotes RR 581, 582.and 587 to 589 allocate some parts of ths
* band 87.5 - 108 MHz in some countries in Region 1 to the land mobile, fixed and mobile
except aeronautical mobile (R) services on a permitted basis. Provisions of RR 419
state that in the preparation of frequency plans the primary service (i.e. the sound
broadcasting service) has prior choice of frequencies.

The frequency assignments to broadcasting stations to be included in the -Plan
can be selected without regard to existing or planned stations of the permitted services
in Region 1. '

In Region 3, the band 87 - 100 MHz is allocated to the fixed, mobile and
broadcasting services on a primary basis. The sharing certeria which are to be taken
into account when assigning frequencies to broadcasting stations near to Region 3 are _
to be found in items 5.1 and 5.2 of the Report of the First Session [ Document No. 100_/.

An appropriate text for inclusion in item 6.3 is given in Annex 6
(Document No. 92).

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

The new Plan should in no way affect existing or planned assignments to
television stations in the band 87.5 - 100 MHz made in accordance with the Regional
Agreement (Stockholm, 1961). The administrations will send to the IFRB the details of
these assignments which are to be protected using the sharing criteria given in
/ Annex L4 of Document No. 92_ /, item 6.3 of the Report of the First Session.

For the calculation of the interference, it is necessary to determine the
percentage of time and the propagation curves (Figures 2.1 to 2.9 of Document No. 97)
which have to be applied. It is suggested that the interference should be calculated
for / 1% _/ of the time in calculations of the compatibility between sound broadcasting
and television broadcasting services.

2.3 Aeronautical radionavigation

The ad hoc Group examined the documents from Committees 4 and 5 and prepared
Annex 1_5_7 containing a method of calculation to be used for analysing the plan before
and during the Second Session of the Conference. This annex will be Annex 5 to
Document No. 92. If the broadcasting and aeronautical stations belong to one and the
same country, administrations may use this method or any other method they consider
useful. Annex / 5 / will make it possible to determine whether there is likely to be
any 1ncompat1b111ty between stations belonging to different countries. The resolution
of such incompatibilities through bilateral or multilateral negotiations will be based
on criteria and methods accepted by the administrations concerned.

If Annex 5 is adopted, items 5.3.9.1 to 5.3.9.8 could be deleted from
Chapter 5 (Document No. 109).

Consequential changes to paragraph 7.3 of Document No. 89(Rev.l) are given
in Annex 1.

2.4 Aeronautical mobile (R) service

The protection criteria for the aeronautical mobile (R)_service are given in
item 5.3.4 of the Report of the First Session / Document No. 100_/.

It is felt necessary to protect the aeronautical mobile (R) service, taking
into account the safety aspects invelved.

The administrations would consider the incompatibilities between the
aeronautical mobile (R) service and the sound broadcasting service in preparation of
their requirements. ‘

The interim planning process will continue on the assumption that there will
be no serious problems of incompatibility. However, as the extent of the problems is
still unknown the Second Session may wish to determine the more precise application of
the protection necessary.

3. Additional remark

The results of analyses of draft plans by the IFRB at various stages up to
and including the Second Session will include an indication of incompatibilities with
the aeronautical radionavigation service. It should be emphasized that the purpose
is to inform administrations of those cases where they should undertake further-detailed
examination, after which they should indicate to the IFRB whether or not the related
broadcasting assignments can be accepted.
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I Conclusions

In the course of the international planning procedure between the First and

the sound broadcasting service and other services should take into consideration :
1) the mobile and the fixed services in countries of Region 3;

2) the existing or planned assignments to television stations in the band
87.5 - 100 MHz made in accordance with the Regional Agreement
(Stockholm, 1961).: the details of these assignments will be sent to the IFRB;

3) the planning constraints needed to ensure compatibility with the aeronautical
radionavigation service which are submitted to the IFRB in a supplementary
note for each individual case together with the requirements of the
administration concerned.

K. OLMS
Chairman of ad hoc Group 5/2

Annexes : 3
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ANNEX 1

7.3 Processing of requirements by the IFRB

, After validating them, the IFRB shall enter all the requeéts in a register
with a view to establishing an inventory of requirements, on the basis of which the
interference calculations and incompatibility checks will be made.

The IFRB shall send to each administration in duplicate, as soon as possible
and not later than 30 April 198k4, a separate printed list of the requirements of the
administration concerned. .

: Administrations shall check the data on their stations and shall communicate
to the IFRB not later than 30 June 1984 any material errors they have detected and the
information relating to aeronautical stations which are likely to be affected.

The IFRB shall check this information and carry it into .the inventory of
requirements.

(Annexes 2, 3 and 4 do not exist)
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ANNEX /5]

COMPATIBILITY BETWEEN VHF BROADCASTING STATIONS AND STATIONS OF THE
AERONAUTICAL RADIONAVIGATION AND AERONAUTICAL MOBILE (R) SERVICES

1. - The calculation method and criteria contained in this Annex must be used for
analyzing the plan before and during the Second Session of the Conference. If the
broadcasting and aeronautical stations belong to one and the same country, administra-
tions may use this method or any other method they consider useful. This Annex will
make it possible to determine whether there is likely to be any incompatibility ’
between stations belonging to different countries. The resolution of such incompati-
bilities through bilateral or multilateral negotiations will be based on criteria and
methods accepted by the administrations concerned.

2. Compatibility between broadcasting stations in the band / “87. 5 to 108 MHz 7
and aeronautical radionavigation stations in the band / 7108 to 118~ Mgz_/ and stations

of the aeronautical mobile (R) service in the band Z 118 to 137 MHZ_/ must be ensured
- in the following stages

2.1 When an administration defines its requirements with a view to communicating
them to the IFRB, it may apply the coordination area concept referred to in point 3 to
identify and to indicate in an additional note the specific frequency planning
constraints which are essential-to ensure compatibility in each case with the
aeronautical service. These additional constraints are regarded as requirements that
so far as possible should be met during the Second Session of the Conference when the
plan is drawn up. (Note to Working Group 5/2 : In what form are the specific
constraints to be communicated?)

2.2 At a later stage, when an administration receives the inventory of require-
ments established by the IFRB (not later than 30 April 198k4), it should use the
coordination distances mentioned in point 3 to identify the broadcasting stations

/ of other countries 7 which are likely to affect the operation of any ILS, VOR or
vVHF station, it should determine the test points to be used and it should communicate
to the IFRB by / 30 June 1984 _ / the geographical coordinates of the ILS, VOR and VHF
station sites together with the azimuth, dlstance and height of each test point.

2.3 The IFRB shall apply the software to be supplied to it by / the French
Administration 7 to determine whether the protection criteria defined in point 5 have
been met, and it shall include the results in the general analysis of the plan

2.h Administrations shall endeavour through bilateral and multilateral
negotiations to resolve incompatibilities using the criteria and methods they consider
most appropriate. :
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3. Coordination zone around a broadcasting station

~In a first step and in order to eliminate those broadcasting stations which
will not affect aeronautical stations administrations should calculate and draw on a
suitable map an interference contour around each proposed VHF broadcasting station site
according to the values set down in the following table

Coordination zone around a broadcasting station

e.r.p. kW > 10 1

Distance km 125 4o

Where this contour does not cut the area below an ILS Or VOR service volume
the broadcasting station is considered as not being likely to affect any aeronautical
station.

L. Test points

While applying paragraph 6 for the resolution of incompatibilities.
administrations shall, in a second step, carry out interference calculations at a
limited number of test points. These test points shall be communicated to the IFRE -
where required. '

b1 ILS

h.1.1 If the broadcasting station is not in the area below the service volume
defined in item 5.3.2.1 the points A, B, C defined in Figure 1 shall be used together
with point D, unless an alternative test point is indicated by the responsible
administration.

h.1.2 If the broadcasting station is within the area below the ILS service volume,
a case-by—case assessment is necessary (see 5.3.2.2.5). Unless otherwise specified
the field strength shall be calculated at a distance of 100 m from the broadcastlng
antenna. (Note to ad hoc Group 5/2 : in which direction?).

L.2 VOR

h.2.1 If the broadcasting station is not in the VOR service area, the 4 cardinal
points (N, E, S and W) of the circle forming the boundary of the service areas at a
height of 1,000 m above the beacon shall be chosen.

h.2.2 If the broadcasting station is in the VOR service area, a case-by-case
assessment is necessary (see 5.3.3.2). Unless otherwise specified the field strength
shall be calculated at a distance of 300 m from the antenna of the broadcasting station.
(Note to the ad hoc Group 5/2 : in which direction?)

L.3 VHF communications

Service volumes vary widely. Initially, for the sake of simplicity, the
4 cardinal points 30 km from the land station in the aeronautical mobile (R) service
at a height of 1,000 m above the height of the land station shall be considered unless



Annex 5 to Document No. DT/35(Rev.l)-E
Page 7

alternative test points are indicated by the responsible administration.

VHF communication for on route purposes may be treated on a case-by-case
basis depending on the operational significance.

5. _ Analysis of incompatibilities

The IFRB shall use the information relating to test points together with the
inventory of regquirements in order to assess the incompatibilities using the follOW1ng

. criteria.

5.1 Propagation

Calculations shall be limited to the test points in line-of-sight from the
broadcasting station, it being assumed that the terrain is at the same height as the
aeronautical station and the effective earth's radius is L/3 of the actual radius.
Calculations shall be made using free space propagation conditions / and e.r.p. in thy
horizontal plan_7. No account should be taken of polarization differences.

5.2 Protection criteria

For any broadcasting station in the band 1_87.5 - 108 MHz / having a test
point of an aeronautical station in its coordination zone, the field strength of the
broadcasting stations at the test point shall be calculated as an interfering 51gnal
and compared with the follow1ng minimum field strengths

- ILS : LO uv/m
- VOR : 90 uV/m

The calculations shall indicate :

- those cases for which the ratio of the minimum field strength to the
calculated interfering signal reduced by / 85 / dB is lower than 17 4B,

- those broadcasting transmitters which cause at the test point an interferencq
exceeding -25 dBm corresponding to an interfering field strength derived
from the following formula :

E dB(uV/m) = N(dBm) + 121 + (108 - £(MHz))

where f is the frequency of the broadcasting station.

5.3 Publication of the results -

The publication of the results of the calculations shall indicate for each
incompatibility :

a) the identification of the aeronautical station affected;

b) the identification of the broadcasting station giving rise to the incompati-
bilities;

c) the value in decibels by which the required protection ratio has been exceeded
at / each / / one / test point; '

d) the value of interferences exceeding -25 dBm at [—each_7 / one_7 test point.
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6. Resolution of incompatibilities
6.1 ~ After application of the coordination zone as indicated in paragraph 3 above,

where this contour cuts an ILS or VOR service volume, a detailed compatibility analysis
shall be undertaken by the administrations. In many cases, this may be achieved
through existing national coordination machinery but, in some cases, the joint analysis
will need to take place between administrations of neighbouring countries. Where the
interference contours from two or more broadcasting stations cut the same aeronautical
service volume then they will need to be treated together for the mode of interference
arising from intermodulation generated in the aeronautical receiver itself.

_ The first stage in the analysis should be to determine whether, for each mode
of interference set out in section 5.3.1 and by applying the measures set out in '
sections 5.3.7.2 to 5.3.7.4, a compatibility exists between the two services. For

example by applying the values set out in section 5.3.7.4 the coordination zone
reduces to the values set down in Table B.

TABLE B

Coordination zone with -85 dB filtering at the broadcasting station

e.r.p. kW 200 150 100 50 10 1

distance km 31 27 22 15.5 T.0 2.2

Where such compatibility exists, planning of the broadcast frequency assignments can
proceed without constraints imposed by the need to protect the aeronautical services.

6.2 For those countries having a large number of both broadcasting stations and
aeronautical radionavigation stations, the application of the methods set out in parapgraphs 3
and 6.1 by manual means will constitute a huge workload. Computer methods can
contribute significantly to reducing the task and rapidly identifying the conflict
situations. Where the administrations use computer methods it would be of greatest
value if the results could identify : '

i) those broadcasting stations vhich do not affect the aeronautical service in
any way;

ii) those which require additional filtering and identifying the necessary degree
of suppression of spurious emissions;

iii) those requiring frequency planning solutions.

6.3 '~ In cases where incompatibility still cannot be resolved, a more detailed
case by case study should be undertaken applying the factors set out in section 5.3.8.
By this means, it may be possible to further eliminate problem cases.

6.4 . For each individual case still without a solution, the administrations should
" determine, taking account of future expansion of the aeronautical service over the
intended life of the broadcasting plan, whether protection in the service volume is
required over a limited number of channels or for the entire band 108 to 118 MHz. 1In
the first case the administration should then calculate vhether the particular measures
set out in section 5.3.7.5 could provide a solution.
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6.5 Where compatibility is clearly only feasible through broadcasting frequency
planning solutions, the administration, when submitting its requirements, shall indi-
cate in & supplementary note to the IFRB what particular frequency blanning constraints
are needed in order to ensure compatibility with the aeronautical service for each
individual case. These supplementary constraints shall be deemed as requirements to be
‘satisfied in planning during the Conference to the extent feasible.

6.6 During the broadcasting service planning there will be a need for a computer
analysis facility specifically intended to identify any broadcasting assignments which
do not meet the compatibility requirements for the aeronautical radionavigation stations
indicated by administrations to the IFRB under 6.5.

6.7 If, after following the procedures set out in 6.1 to 6.5 above, a solution
is still not arrived at, then the only other possible solution may be to choose
another site for the broadcasting station. . It is conceivable in some situations that
this may not be feasible; 1in this case such an assignment may appear in the Plan but
cannot be implemented due to an unresolvable incompatibility with the aeronautical

radionavigation service.
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ANNEX 6

- The assessment of incompatibilities with the fixed and mobile services in
Region 3, except in Afghanistan and Iran, shall be made at the border between
Regions 1 and 3 applying the sharing criteria contained in items 5.1 and 5.2.
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1. Introduction
The ad hoc Group 5/2 discussed the impact of decisions taken in Committee L4,
relative to compatibility between services on planning principles and planning methods

developed in Committee 5, according to its terms of reference.

There is a possibility of 1ncompat1b111ty between sound broadcasting serv1ce
in the band 87.5 - 108 MHz and the following services

- land mobile and fixed service (87.5 — 108 MHz);

- television broadcasting service (87.5 - lOO.MHz);

- aeronautical radionavigation service (108 . - 118 MHz);
- aeronautical mobile (R) service (118 - 13? MHz).

2. Compatibility assessment

2.1 Land mobile and fixed services .

Provisions in footnotes RR 581, 582.and 587 to 589 allocate some parts of the
band 87.5 - 108 MHz in some ceuntries in Region 1 te the land mobile, fixed and mobile
except aeronautical mobile (R) services on a permitted basis. Provisions of RR 419
state that in the preparation of frequeney plans the primary serv1ce (i.e. the sound
broadcasting serviece) has prior choice of frequencies,

The frequency assignments to hroadcasting stations te be included in the Plan
can be selected without regard to existing or planned stations of the permitted services
in Region 1. -

In Region 3, the band 87 - 100 MHz is allocated to the fixed, mobile and
broadcasting services on g primary basis. The sharing certeria which are to be taken
into account when assigning frequencies to broadcasting stations near_to Region 3 are _
to be found in items 5.1 and 5.2 of the Repert of the First Session Z‘Document No. 100_/.

The ad hoe Group 5/2 proposes to replace the last sentence of item 5.1
referring te the CCIR Report 659 by the text in Annex 1 to this report.

For reasons of economy, this document is ptinted in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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2.2 Television broadcasting service

The new Plan should in no way affect existing or planned assignments to
television stations in the band 87.5 - 100 MHz made in accordance with the Regional
Agreement (Stockholm, 1961). The administrations will send to the IFRB the details of
these assignments which are to be protected using the sharing criteria given in
/ Annex 4 of Document No. 92 /, item 6.3 of the Report of the First Session.

For the calculation of the interference, it 1s necessary to determine the
percentage of time and the propagation curves (Figures 2.1 to 2.9 of Document No. 97)
which have to be applied. It is suggested that the interference should be calculated
for / 1%_/ of the time in calculations of the compatibility between sound broadcasting
and television broadcasting services.

2.3 Aeronautical radionavigation

Aeronautical radionavigation equipment used by aircraft, which operates in the
adjacent band 108 - 112 MHz, may be subject to harmful interference from nearby
broadcasting stations operating in the band 87.5 - 108 MHz.

Prior to the Second Session of the Regional Broadcasting Conference,
administrations should calculate and draw on a suitable map an interference contour
around each proposed VHF broadcasting station site according to the values set down
in Table A.

TABLE A

Coordination zone around a broadcasting station

e.r.p. kW > 100 S0 10 1

Distance km 125 125 125 Lo

Where this contour cuts an ILS or VOR service volume as promulgated in the
appropriate aeronautical publications, a detailed compatibility analysis shall be under-
taken by the administration. If after the procedure outlined in items 5.3.9.2 to
5.3.9.5 / Document No. 100_/ the incompatibility problem still cannot be solved, the
administration, when submitting its requirements, shall indicate in a supplementary
note to the IFRB what particular frequency planning constraints are needed in order to
ensure compatibility with the aeronautical service for each individual case. These
supplementary constraints shall be deemed as requirements and satisfied in planning
during the Conference to the extent that it is feasible.

In referring to specific planning constraints, the administration will have
to indicate the test points too, at which the required protection should be afforded.

A systematic method to determine these test points is given in Document No. DT/34.

2.4 Aeronautical mobile (R) service

The protection criteria for the aeronautical mobile (R)_service are given in
item 5.3.4 of the Report of the First Session / Document No. 100_/.

It is felt necessary to protect the aeronautical mobile (R) service, taking
into account the safety aspects involved.
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The administrations would consider the incompatibilities between the
aeronautical mobile (R) service and the sound broadcasting service in preparation of
their requirements.

The interim planning process will continue on the assumption that there will
be no serious problems of incompatibility. However, as the extent of the problems is
still unknown the Second Session may wish to determine the more precise application of
the protection necessary.

3. Additional remark

The results of analyses of draft plans by the IFRB at various stages up to
and including the Second Session will include an indication of incompatibilities with
the aeronautical radionavigation service. It should be emphasized that the purpose
is to inform administrations of those cases where they should undertake further detailed
examination, after which they should indicate to the IFRB whether or not the related
broadcast assignments can be accepted.

L, Conclusions

In the course of the international planning procedure between the First and
Second Sessions of this Conference, the calculations concerning incompatibilities between
the sound broadcasting service and other services should take into consideration

1) the mobile and the fixed services in countries of Region 3;

2) the existing or planned assignments to television stations in the band
87.5 - 100 MHz made in accordance with the Regional Agreement 7 o
(Stockholm, 1961).: the details of these assignments will be sent to the IFRB;

3) the planning constraints needed to ensure compatibility with the aeronautical
radionavigation service which are submitted to the IFRB in a supplementary
note for each individual case together with the requirements of the
administration concerned.

K. OLMS
Chairman of ad hoc Group 5/2

Annex : 1
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FIGURE 1 — Comparison of the RF wanted-to-interfering signal ratio in the case of narrowband FM and AM
AM: Unwanted signal anipiitude modulated (modulation depth m = 95%). Receiver input voltage
I mV.

FM: Unwanted signal frequency modulated (modulation index m = 1).

Additional information can be found in CCIR Report 659.
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Report of the Budget Control Committee to
the Plenary Meeting

The Budget Control Committee held three meetings during the Conference and
examined the points arising from its terms of reference.

Under the provisions of Nos. 442 and LL5 of the International
Telecommunication Convention, Malaga-Torremolinos, 1973, its terms of reference were

a) to determine the organization and the facilities available to delegates, and

b) to examine and approve the accounts for expenditure incurred throughout the
duration of the Conference.

Having completed its work, the Committee hereby submits this report to the
Plenary for consideration under Chapter XI, Article 77, No. LLL of the Convention.

1. ‘Determination of the organization and facilities available to delegates

As there were no comments by delegations on the subject, Committee 3 ‘
concluded that the organization and the working facilities. available to delegates were
entirely satisfactory.

2. Conference budget

The Budget Control Committee took note of the Conference budget as approved
by the Administrative Council as its 36th Session, 1981, and adjusted, under the
provisions of Administrative Council Resolution No. 647, to take account of changes in

the United Nations common system concerning staff salaries and allowances. The budget
is shown in Annex 1 below.

It is pointed out that the expenses incurred for this Regional Conference
do not form part of the ordinary budget. In conformity with Article 15, No. 95, of
the Convention, the expenses must be borne in accordance with their unit of
classification by all the Members concerned, namely those in Region 1 as well as

' Afghanistan and Iran.

3. Position as regards Conference expenditure

Under the Convention, the Budget Control Committee is required to submit
to the Plenary Meeting a report showing as accurately as possible the estimated amount
of expenditure incurred by the Conference.

o e et

For reasons of economy this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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Annex 2 hiereto gives a statement of the Conference budget with a breakdown
o7 cradits by btudget subhead and item, along with actual expenditure to ‘
10 September 1902. It also indicates the expenditure committed until that date and
sstimated expenditure up to the closing date of the Conference.

The statement reveals that total expenditure is estimated at
Swiss francs, thus leaving a surplus of Swiss francs over the budget
approved by the Administrative Council and adjusted by virtue of Resolution No. 64LT.

b, . Contributions from recognized private operating agencies and non-exempt
international organizations

Article 116 of ‘the Financial Regulations of the Union provides that the
report by the Budget Control Committee to the Plenary Meeting must ‘include a statement
of recognized private operating agencies and international organizations required to
contribute to the defrayal of Conference expenditure, together with a list of "
international organizations that are exempted from contributions under No. 548 of
the Convention.

This statement constitutes Annex 3 hereto.

3. Sharing of Conference expenditure

Since the present Conference is a Regional Conference within the meaning of
No. 42 in Article 7 of the Convention (Malaga-Torremolinos, 1973) the expenditure
arising from it must be borne by all the Members of the Regions concerned according
to the class of contribution they have chosen. Annex 4 hereto gives a list of the
Members which must bear the costs of the Conference.

According to the statement of account in Annex 2, the total expenditure is
‘estimated at Swiss francs. On the basis of the number of contributory units
of the Members required to bear the Conference expenditure (see Annex U4), the amount
of the contributory unit may be estimated at Swiss francs.

Under Article 28 of the Financial Regulations of the Union, interest is
payable on regional cosnference accounts after a period of 60 days from the date of
dispatch. Since invoices can probably be sent to participants on 30 November 1982,
they should be settled not later than 31 January 1983. From 1 February 1983 they will
te subject to interest at 3 percent for the first 180 days and at 6 percent thereafter.

In accordance with the provisions of No. 445 of the Convention, this report
711l be transmitted together with any comments by the Plenary Meeting to the
ecretary-General for reference to the Administrative Council at its next annual

€s8cg10on.

<t

3]

[ONEN¢

Tne Plenary Meeting is requested to approve this report.

K. OLMS
Chairman of Committee 3
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BUDGET OF THE REGIONAL BROADCASTING CONFERENCE

Section 14

Regional Administrative
Conference, Regions 1 and 3

Budget
1982

Ad justed
budget
1)

Items - Swiss francs -| - Swiss francs -
Geneva
I. Staff expenses
14,101 Salaries and related expenses of the
Conference Secretariat staff 1,017,000 1,127,900
14.102 Salaries and related expenses of the ’
translation, typing and reproduction v
services staff 493,000 546,000
14.103 Travel (recruitment) 80,000 80,000
14.10% Insurance 40,000 40,000
1,630,000 1,793,900
II. Travel expenses
14.201 Subsistence costs at Conference venue - -
14.202 Travel to Conference venue and back ~ -
14.203  Transport of material to Conference
venue and back o - -
I1I. Premises and equipment
14.301 Premises, furniture, machines 55,000 55,000
14.302 Document production - 72,000 72,000
14.303 Office supplies and overheads 30,000 30,000
14.304 Postage, telephone calls, telegrams 65,000 65,000
14.305 Technical installations 5,000 5,000
14.306 Sundry and unforeseen © 10,000 10,000
14.307 - Use of outside computers - -
237,000 237,000
IV. - Other expenses
1L4.401.01 IFRB preparatory work 90,000 90,000
14.401.02 CCIR preparatory work _ 10,000 lg,OOO
1L.ko2 Interest credited to the ordinary budget 38,000 33,000
138,000 138,000
V. Final Acts
15.501 Report for the second session 30,000 30,000
Total, I to V 2,035,000 2,198,900

Note :

1) Budget approved by the Administrative Council and adjusted to take account of
changes introduced in the UN common system of salaries and allowances.
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This Annex will comprise the table in the document entitled

Position as regards Conference expenditure at 10.9.1982
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ANNEX 3

PARTICIPATION BY RECOGNIZED PRIVATE OPERATING AGENCIES AND
INTERNATIONAL ORGANIZATIONS IN THE WORK OF THE CONFERENCE

Number of
contributory
units
1. Recognized private operating agencies
None
2. International organizations
International Civil Aviation Organization (ICAO) ‘ #)
Inter-American Association of Broadcasters. (IAAB) . *)
International Air Tran3porﬁ Association (IATA) . *)
International Radio.and Television Organization (OIRT) *)
Arab States Broadcasting Union (ASBU). ‘ ‘ *)
Europeén Broadcasting Union (EBU) S | *)
Union of National Radio and Television
Organizations of Africa (URTNA) *)

*) International organizations exempt from any contribution under Administrative
Council Resolution No. 5T7k.
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ANNEX 4

CONTRIBUTION BY MEMBERS OF THE UNION TO THE DEFRAYAL OF THE
EXPENSES OF THE REGIONAL CONFERENCE

No. 95 of the Internatiocnal Telecommunication Convention, Malaga-Torremolinos,
1973, provides that the expenses incurred by regional administrative conferences shall
be borne by all the Members of the Regions concerned. These: Members are the
following :

Members of Region 1

Contributory units

ALBANIA (People's Socialist Republic of)
ALGERIA (Algerian Democratic and Popular Republic)
GERMANY (Federal Republic of)

ANGOLA (People's Republic of)

SAUDI ARABIA (Kingdom of)

AUSTRIA

BAHRAIN (State of)

BELGIUM

BENIN (People's Republic of) :
BYELORUSSIAN SOVIET SOCIALIST REPUBLIC
BOTSWANA (Republic of)

BULGARIA (People's Republic of)

BURUNDI (Republic of)

CAMEROON (United Republic of)

15. CAPE VERDE (Republic of)

CENTRAL AFRICAN REPUBLIC

17. CYPRUS (Republic of)

18. VATICAN CITY STATE

19. COMOROS (Federal and Islamic Republic of the)
20. CONGO (People's Republic of the)

21. IVORY COAST (Republic of the)

22. DENMARK

23. DJIBOUTI (Republic of)

24. EGYPT (Arab Republic of)

25. UNITED ARAB EMIRATES

N

o
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26. SPAIN
27. ETHIOPIA
28. FINLAND
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29. FRANCE
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Contributory units

30. GABON REPUBLIC 3
31. GAMBIA (Republic of the) 3
32. GHANA 1
33. GREECE 1
34. GUINEA (People's Revolutionary Republic of) 3
35. GUINEA-BISSAU (Republic of) 3
36. EQUATORIAL GUINEA (Republic of) 3
37. UPPER VOLTA (Republic of) 3
38. HUNGARIAN PEOPLE'S REPUBLIC 1
39. IRAQ (Republic of) 3
40. IRELAND 2
41. ICELAND 3
L42. ISRAEL (State of) 1
43. ITALY 10

L4. JORDAN (Hashemite Kingdom of?)

45. KENYA (Republic of)

46. KUWAIT (State of)

47. LESOTHO (Kingdam of)

48. LEBANON

49. LIBERIA (Republic of)

50. LIBYA (Socialist People's Libyan Arab Jamahiriya)
51. LIECHTENSTEIN (Principality of)
52. LUXEMBOURG

53. MADAGASCAR (Democratic Republic of)
S54. MALAWI

55. MALI (Republic of)

56. MALTA (Republic of)

57. MOROCCO (Kingdom of)

58. MAURITIUS

59. MAURITANIA (Islamic Republic of)
60. MONACO ,

61. MONGOLIAN PEOPLE'S REPUBLIC

62. MOZAMBIQUE (People's Republic of)
63. NIGER (Republic of the)

64. NIGERIA (Federal Republic of)

65. NORWAY

66. OMAN (Sultanate of)

67. UGANDA (Republic of)

68. NETHERLANDS (Kingdom of the):

69. POLAND (People's Republic of)

TO0. PORTUGAL

71. QATAR (State of)

T2. SYRIAN ARAB REPUBLIC

T3. GERMAN DEMOCRATIC REPUBLIC

T4. UKRAINIAN SOVIET SOCIALIST REPUBLIC

[
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Contributory units

75. ROMANIA (Socialist Republic of)

76. UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN FRELAND
T77. RWANDA (Republic of)

78. SAN MARINO (Republic of)

79. SAO TOME AND PRINCIPE (Democratic Republic of)
80. SENEGAL (Republic of the)

81. SIERRA LEONE

82. SOMALI DEMOCRATIC REPUBLIC

83. SUDAN (Democratic Republic of the)

84. SWEDEN

85. SWITZERLAND (Confederation of)

86. SWAZILAND (Kingdom of)

87. TANZANIA (United Republic of)

88. CHAD (Republic of the)

89. CZECHOSLOVAK SOCIALIST REPUBLIC

90. TOGOLESE REPUBLIC

91. TUNISIA

92. TURKEY

93. UNION OF SOVIET SOCIALIST REPUBLICS

94. YEMEN ARAB REPUBLIC

95. YEMEN (People's Democratic Republic of)
96. YUGOSLAVIA (Socialist Federal Republic of)
97. ZAIRE (Republic of)

98. ZAMBIA (Republic of)

99. ZIMBABWE (Republic of)

Members of Region 3

100. AFGHANISTAN (Democratic Republic of)
101. IRAN (Islamic Republic of)

TOTAL for 101 countries of Regions 1 and 3
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INTERNATIONAL TELECOMMUNICATION UNION

REGIONAL BROADCASTING Socument No. DT/37-E
CONFERENCE 10 September 1982

(FIRST SESSION) GENEVA, 1982

LIST OF DOCUMENTS
(No. 51 to 100)

PL = Plenary
C = Committee
No. Origin Title Destination
51 C.5 Summary Record of the first meeting C.5
52 C.5 Summary Record of the Second meeting Cc.5
53(Rev.2) WG La Report - Chapter 2 - Propagation c.h
5k WG LB First Report c.h
55 c.6 Summary Record of the first meeting c.6
56 SWG 5B-1 Report - Draft form for use in submitting WG 5B
requirements to the IFRB
57 c.2 Summary Record of the first meeting ' c.2
58 PL Minutes of the first plenary meeting PL
59 WG 5A First Report : C.5
60 : WG SA Second Report C.5
61 c.5 Note from the Chairman - Information C.h-
required in preparation of the form for
submission of requirements to the IFRB
62 S.G. Position of the accounts of the Conference c.3
as at 25 August 1982
63 C.3 Summary Record of the first meeting c.3
6U(Rev.1) WG LB Second Report C.h
65 WG LA Note from the Chairman C.b
66 SWG Le-1 Report - Compatibility between the Broad- WG LC
casting Service in the band 87.5-108 MHz
and the Aeronautical Services in the
bands 108-136 MHz

For reasons of economy. this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available. .
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67 C.h Note from the Chairman C.5
68(Rev.1) WG LB Third Report - The methods for the C.k4
assessment of multiple interference
69(Rev.2) WG 5B Second Report - Draft form for use in c.5
submitting requirements to the IFRB
T0 ad hoec G 5/1 Proposed structure of chapters 6 and T C.5
of the Conference Report
T1 _ WG kC Report- Chapter 5 - Compatibility between C.k
the Broadcasting Service in the band
87.5-108 MHz and the Aeronautical Servi-
ces in the bands 108-136 MHz
72 WG 5A Third Report ' c.5
T3 SWG 5B-2 Report WG 5B
+Corr.1l
Th WG bLc Report - Sharing criteria between the FM C.h
Sound Broadcasting Service with the
Fixed Service in the bands 87.5-108 MHz
(P) SWG Lc-1 Report - Compatibility between the Broad4 WG LC
casting Service in the bands 87.5-108 MH%
and the Aeronautical Services in the
band 108-136 MHz
76 WG SA Fourth Report C.5
7 © WG kA Note from the Chairman submitting C.h
Draft Recommendation
78 WG 4B Final Report ' c.h
79 C.h Note from the Chairman , c.5
80 WG 2A Report c.2
81(Rev.2) WG Le Report - Chapter 5 - Compatibility bet- C.h
ween the Broadcasting Service in the :
band 87.5-108 MHz and the Aeronautical
Services in the bands 108-137 MHz
82 - C.5 First series of texts to the Editorial c.6
Committee
83 c.5 First Report PL
8L - WG uc Report - Draft Recommendation 1[]%;7 C.b
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No. Origin Title Destination
85 WG Le Report - Draft Recommendation / B / C.h
86 C.h First Report PL
87 C.h First series of texts c.6
88 PL Minutes  of the second plenary meeting PL.
89(Rev.1)" WG 5B Third Report C.5
90 WG 5A Fifth Report C.5
91 WG 5A Sixth Report C.5
92 WG 5A Seventh Report‘ C.5
93 c.b Note from the Chairman C.5
ol C.u Draft Recommendation No. COM;&/Q C.h
95 Cc.3 Summary Record of the second meeting 043
96 WG 5B Resolution No. COM 5/1 -~ IFRB Activities C.5
between the first and secend sessions
of the Conference
97 C.6 B.1 | PL>
98 c.6 B.2 PL
99 c.h Second Report PL
100 c.h Second series of texts to the Editorial c.6

Committee
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REG |0NAL BROADCASTI NG Document No. DT/38-E
CONFERENCE R

(FIRST SESSION) GENEVA, 1982

AD HOC 5/5

CORRESPONDENCE BETWEEN CHANNEL NUMBERS AND FREQUENCIES

Ad hoc Group 5/5 submits the following proposals for amendments to
Document No. 92 for consideration and approval by Committee 5 :

1. Add on page 5 a new paragraph 4 as follows and renumber existing
paragraph 4 to become 5 '

"L, A table showing frequencies corresponding to channel numbers used in Africa
and Middle East or used in Europe is given in Annex T7."

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies
to the conference since only a few additional copies can be made available.
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Frequency Frequency Frequency Frequency

Channel/Canal Fréquence Channel/Canal Fréquence Channel/Canal Fréquence Channel/Canal Fréquence

A E Frecuencia A E Frecuencia A E Frecuencia A E Frecuencisa
No. No. MHz No. No. MHz No. No. MHz No. No. MHz
87.6 91.1 ok.6 98.1
87.7 91.2 ok.7 98.2
87.8 91.3 9kL.8 98.3
87.9 91.k4 ok.9 98.h
88.0 91.5 95.0 98.5
88.1 91.6 95.1 98.6
88.2 9L.7 95.2 98.7
88.3 91.8 95.3 98'8
88.14 91.9 95.4 98.9
88.5 92.0 95.5 99.0
88.6 92.1 95.6 99.1
88.7 92.2 95.7 99.2
88.8 92.3 95.8 99.3
88.9 92.4 95.9 99.4
89.0 92.5 96.0 99.5
89.1 92.6 96.1 99.6
89.2 92.7 96.2 99.7
89.3 92.8 96.3 99.8
89.4 92.9 96.4 99.9
89.5 93.0 96.5 0 100.0
89.6 0 93.1 96.6 1 100.1
89.7 93.2 96.7 2 100.2
89.8 93.3 96.8 3 100.3
89.9 93.4 96.9 L 100.4
90.0 93.5 97.0 5 100.5
90.1 93.6 97.1 6 100.6
90.2 93.7 97.2 T 100.7
90.3 93.8 97.3 8 100.8
90.L 93.9 oT7.h 9 100.9
90.5 9k.0 97.5 10 101.0
90.6 k.1 97.6 11 101.1
1 90.7 9k.2 97.7 12 101.2
90.8 9k.3 97.8 13 101.3
90.9 ok. kL . 97.9 1L 101.4
91.0 9k.5 98.0 15 101.5
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Frequency | Frequency Frequency Frequency
Channel/Canal , Fréquence | Channel/Canal Fréquence Channel/Canal Frequence || Channel/Canal Fréquence
A | E ' Frecuencia ' A E Frecuencia A ! E Frecuencia | N E Frecuencia
No. . No. : MHz No. No. MHz No. ! No. MHz | No. | No. MHz
16 | 101.6 32 103.2 48 10k.8 { 6k 106.L
17 101.7 33 103.3 e 10k4.9 ; 65 106.5
18 101.8 3k 103.4 .50 105.0 | 66 106.6
19 101.9 35 103.5 - . 51 105.1 : 67 106.7
20 102.0 36 103.6 52 105.2 : 68 106.8
21 102.1 37 103.7 53 105.3 69 106.9
22 102.2 38 103.8 54 105.4 . 70 107.0
23 102.3 39 103.9 55 105.5 T1 107.1
24 102.4 4o 10k4.0 § 56 105.6 T2 107.2
25 102.5 L1 10k.1 i 57 105.7 73 107.3
26 102.6 Lo 104.2 ; 58 105.8 T4 107.4
27 102.7 ! 104.3 | 59 105.9 75 107.5
28 102.8 . Lb 10Lk.h ) 60 106.0 76 107.6
29 102.9 L5 104.5 i 61 106.1 77 107.7
30 103.0 L6 10Lk.6 I 62 106.2 78 107.8
31 103.1 L7 10k4.7 i 63 106.3 79 107.9

Africa and Middle East

Afrique et Moyen—orient
g . . .
Africa y Oriente medio

Europe
Europa

f1 98Bd

*ON qusumooQ

S/3/4-8¢/1d



INTERNATIONAL TELECOMMUNICATION UNION

REGIONAL BROADCASTING o
CONFERENCE 13 September 1982

Septenber 19¢
(FIRST SESSION) GENEVA, 1982 riginal : English

AD HOC GROUP 5/2

Regional Administrative Radio Conference
for VHF sound broadcasting in the band 87.5 - 108 MHz
Second Session (31 October — 12 December 198L4)

ADDITIONAL NOTE

FORM FOR SUBMISSION OF FREQUENCY PLANNING CONSTRAINTS
WHICH ARE NEEDED TO ENSURE COMPATIBILITY BETWEEN
SOUND BROADCASTING AND AERONAUTICAL RADIONAVIGATION SERVICES
K_Doc. DT/35(Rev.1l) Annex 1—5_7 item 2.1_7

0) ADMINISTRATION ADM. SERIAL No. G0 IFRB SERIAL No

@D IDENTIFICATION of the aeronautical radionavigation station which may be affected
by broadcasting stations.

AERONAUTICAL RADIONAVIGATION STATION

Longitude Latitude
Frequency Name Country Degree E/W min Degree N/S min

Qé FREQUENCY BANDS to be avoided, which would not be assigned to a broadcasting
station if the field strength of the broadcasting station is higher than the level
given below at the site of the aeronautical radionavigation station.

from - . MHz to __ .___ MHz
from . MHz to __ . MHz
from MHz to MHz

(3 MAXIMUM FIELD STRENGTH

at the site of the aeronautical radionavigation station __ uV/m

For reasons of economy, this document is printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting
since no additional copies can be made available.
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FORM FOR SUBMISSION OF DATA FOR CALCULATION OF INCOMPATIBILITIES
_ BETWEEN SOUND BROADCASTING AND AERONAUTICAL RADIONAVIGATION SERVICES
L_Doc. DT/35(Rev.l) Annex 1_5_7 item 2.2_7
€D ADMINISTRATION ADM. SERTAL No. 0) IFRB SERTAL No.

6D AERONAUTICAL RADIONAVIGATION STATION which is likely to be affected :

Frequency Name Country
______ MHz L L o .
Longitude Latitude Type Height of antenna
Degree E/W min Degree N/S min above sea level
_ i N D I1S in metres
[] vor ———————-
[] vaF Com

6D TEST POINTS

AZIMUTH DISTANCE HEIGHT
FROM THE AFRONAUTICAL BETWEEN THE AERONAUTICAL ABOVE
RADIONAVIGATION STATION RADIONAVIGATION STATION SEA LEVEL
TO THE TEST POINT AND THE TEST POINT IN Km IN METRES
1. _
2. _ L L _
3. o L
koo o _ . [
BROADCASTING STATIONS which are likely to affect the aeronautical radionavigation
station :
Country Name Serial No. Freguency
1.
et b MHz
2.
e et N MHz
3.
—— - - mmemmm————— et MHz
4,
— e ———e— MHz
> _
- e e MHz
6.
- - - - - mmmmmee——— T MHz
K. OLMS

Chairman of ad hoc Group 5/2



INTERNATIONAL TELECOMMUNICATION UNION

REGIONAL BROADCASTING B h
CONFERENCE Docmens V. I1/lo-e

(FIRST SESSION) GENEVA, 1982 Original : French

AD HOC GROUP_5/2

Draft

Report of the Chairman of ad hoc Group 5/2
to the Chairman of Committee 5

Chapter 5 of the report of the Conference

It is proposed that the following figure (Figure 5.1) should be inserted at
the end of paragraph 5.1 of the report of the Conference (Document No. 109).

The figure is taken from the original proposal annexed to Document No. DT/35,
with the addition of the stereophonic protection ratio curve from CCIR Report 659

(Figure 1). That curve is also reproduced in the report of the CCIR to the First

Session of the Conference (Figure 6.1).

For reasons of economy, this document i1s printed in a limited number. Participants are therefore kindly asked to bring their copies to the meeting
since no additional copies can be made available.
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FIGURE 5.1

RF protection ratio curves for a monophonic or stereophonic
FM emission with interference by an FM or AM narrow-band
emission. Steady interference. (Average curves for
the ratios measured on domestic receivers)

Curve M. : monophonic reception (upwvanted signal:

1 FM, modulation index m = 1)

"2 : monophonic receptidn (unvanted signal:
AM, modulation depth m = 95%,receiver
input voltage 1 mV)

82 : stereophonic reception (unvanted signal

AN, modulation depth m = 95%,receiver
input voltage 1 =mV)

K. OLMS
Chairman of ad hoc Group 5/2
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Document No. 146, Annex F, Section 6
1) Delete the words "It should be noted ...... by 31 channels".

2) Replace the words '"the separation between channels ...... a separation
in the range of 10.7 * 0.2 MHz (receiver intermediate frequency) (see

section 6.4.2 of the Report)" by

"The groups of six channels that may thus be obtained at the same site must
respect the following constraints ’

a) a separation of 10.7 * 0.2 MHz (receiver intermediate_frequency between
channels 1s to be avoided;

b) spacing is to be irregular with a view to avoiding intermodulation products;

;

¢) any channels still available are to be placed at the upper end of the band.

The IFRB shall aim at the most appropriate distribution and, if necessary,
shall make changes in the channel distribution indicated in Figure 6.1.

The results thus obtained shall subsequently be communicated to the
Administrations of the countries in Region 1 and to those of Afghanistan and Iran."

Document No. 146, Section 6.3.7.1
Replace the first paragraph by :

"6.3.7.1 The channel distribution schemes detailed in Figure 6.1 shall in due course
be communicated by the IFRB to the Administrations in Africa and the Middle East.-
Figure 6.2 gives the channel distribution schemes in the remainder of the planning
area, and the correspondence between channel numbers and frequencies is given in
Table 1. For the purpose of completing the requirement forms, and in bilateral or
multilateral negotiations, frequencies only should be used in order to avoid any
ambiguity.

Tt should be noted ...... (NOC)."

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





