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Note by the Secretariat

This revision of the Radio Regulations, complementing the Constitution and the Convention of the 
International Telecommunication Union, incorporates the decisions of the World Radio-
communication Conferences of 1995 (WRC-95), 1997 (WRC-97), 2000 (WRC-2000), 2003 
(WRC-03), 2007 (WRC-07), 2012 (WRC-12) and 2015 (WRC-15). The majority of the provisions 
of these Regulations shall enter into force as from 1 January 2017; the remaining provisions shall 
apply as from the special dates of application indicated in Article 59 of the revised Radio Regulations.

In preparing the Radio Regulations, Edition of 2016, the Secretariat corrected the typographical errors 
that were drawn to the attention of WRC-15 and which were approved by WRC-15.

This edition uses the same numbering scheme as the 2001 edition of the Radio Regulations, notably:

With respect to Article numbers, this edition follows the standard sequential numbering. The Article 
-97) - - ,

- - - ). Consequently, any reference to an Article, in any of the 
provisions of these Radio Regulations (e.g. in No. 13.1 of Article 13), in the texts of the Appendices 
as contained in Volume 2 of this edition (e.g. in § 1 of Appendix 2), in the texts of the Resolutions 
included in Volume 3 of this edition (e.g. in Resolution 1 (Rev.WRC-97)), and in the texts of 
the Recommendations included in Volume 3 of this edition (e.g. in Recommendation 8), is considered 
as a reference to the text of the concerned Article which appears in this edition, unless otherwise 
specified.

With respect to provision numbers in Articles, this edition continues to use composite numbers 
indicating the number of the Article and the provision number within that Article (e.g. No. 9.2B 
means provision No. 2B of Article 9). The abbreviation - - -

- - -
provision was modified or added by WRC-15, by WRC-12, by WRC-07, by WRC-03, by WRC-2000
or by WRC-97, as applicable. The absence of an abbreviation at the end of the provision means that 
the provision is identical with the provision of the simplified Radio Regulations as approved by 
WRC-95, and whose complete text was contained in Document 2 of WRC-97.

With respect to Appendix numbers, this edition follows the standard sequential numbering, with the 
addition of the appropriate abbreviation after the Appendix number (suc -

- - , - - - ), where applicable. As a 
rule, any reference to an Appendix, in any of the provisions of these Radio Regulations, in the texts 
of the Appendices as contained in Volume 2 of this edition, in the texts of the Resolutions and of the 
Recommendations included in Volume 3 of this edition, is presented in the standard manner 
(e.g. 30 (Rev.WRC-15) 4 as 
modified by WRC-15). In the texts of Appendices that were partially modified by WRC-15, the 
provisions that were modified by WRC-15 -15
end of the concerned text. If an Appendix is referenced without any abbreviation after the Appendix 
number, in the texts of this edition (e.g., in No. 13.1), or without other description, such reference is 
considered as a reference to the text of the concerned Appendix which appears in this edition.
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Within the text of the Radio Regulations, the symbol, , has been used to represent quantities 
associated with an uplink. Similarly, the symbol, , has been used to represent quantities associated 
with a downlink.

Abbreviations have generally been used for the names of world administrative radio conferences and 
world radiocommunication conferences. These abbreviations are shown below.

Abbreviation Conference

WARC Mar World Administrative Radio Conference to Deal with Matters Relating to the Maritime 
Mobile Service (Geneva, 1967)

WARC-71 World Administrative Radio Conference for Space Telecommunications (Geneva, 1971)

WMARC-74 World Maritime Administrative Radio Conference (Geneva, 1974)

WARC SAT-77 World Broadcasting-Satellite Administrative Radio Conference (Geneva, 1977)

WARC-Aer2 World Administrative Radio Conference on the Aeronautical Mobile (R) Service 
(Geneva, 1978)

WARC-79 World Administrative Radio Conference (Geneva, 1979)

WARC Mob-83 World Administrative Radio Conference for the Mobile Services (Geneva, 1983)

WARC HFBC-84 World Administrative Radio Conference for the Planning of the HF Bands Allocated to 
the Broadcasting Service (Geneva, 1984)

WARC Orb-85 World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit 
and the Planning of Space Services Utilising It (First Session Geneva, 1985)

WARC HFBC-87 World Administrative Radio Conference for the Planning of the HF Bands Allocated to 
the Broadcasting Service (Geneva, 1987)

WARC Mob-87 World Administrative Radio Conference for the Mobile Services (Geneva, 1987)

WARC Orb-88 World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit 
and the Planning of Space Services Utilising It (Second Session Geneva, 1988) 

WARC-92 World Administrative Radio Conference for Dealing with Frequency Allocations in 
Certain Parts of the Spectrum (Malaga-Torremolinos, 1992)

WRC-95 World Radiocommunication Conference (Geneva, 1995)

WRC-97 World Radiocommunication Conference (Geneva, 1997)

WRC-2000 World Radiocommunication Conference (Istanbul, 2000)

WRC-03 World Radiocommunication Conference (Geneva, 2003)

WRC-07 World Radiocommunication Conference (Geneva, 2007)

WRC-12 World Radiocommunication Conference (Geneva, 2012)

WRC-15 World Radiocommunication Conference (Geneva, 2015)

WRC-19 World Radiocommunication Conference, 20191

_______________
1 The date of this conference has not been finalized.
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AP1-1 

APPENDIX 1 (REV.WRC-12)

Classification of emissions and necessary bandwidths 

(See Article 2) 

§ 1 1) Emissions shall be designated according to their necessary bandwidth and their 
classification as explained in this Appendix. 

 2) Formulae and examples of emissions designated in accordance with this 
Appendix are given in Recommendation ITU-R SM.1138-2. Further examples may be provided in 
other ITU-R Recommendations. These examples may also be published in the Preface to the 
International Frequency List.    (WRC-12) 

Section I Necessary bandwidth  

§ 2 1) The necessary bandwidth, as defined in No. 1.152 and determined in accordance 
with the formulae and examples, shall be expressed by three numerals and one letter. The letter 
occupies the position of the decimal point and represents the unit of bandwidth. The first character 
shall be neither zero nor K, M or G.

 2) Necessary bandwidths1: 

between 0.001 and 999 Hz shall be expressed in Hz (letter H);  

between 1.00 and 999 kHz shall be expressed in kHz (letter K); 

between 1.00 and 999 MHz shall be expressed in MHz (letter M);

between 1.00 and 999 GHz shall be expressed in GHz (letter G). 

 3) For the full designation of an emission, the necessary bandwidth, indicated in four 
characters, shall be added just before the classification symbols. When used, the necessary bandwidth 
shall be determined by one of the following methods: 

3.1) use of the formulae and examples of necessary bandwidths and designation of 
corresponding emissions given in Recommendation ITU-R SM.1138-2; (WRC-12)

3.2) computation, in accordance with other ITU-R Recommendations; 

3.3) measurement, in cases not covered by § 3.1) or 3.2) above. 

_______________
1  Examples: 

0.002 Hz = H002 6 kHz = 6K00 1.25 MHz = 1M25
0.1 Hz = H100 12.5 kHz = 12K5 2 MHz = 2M00

25.3 Hz = 25H3 180.4 kHz = 180K 10 MHz = 10M0
400 Hz = 400H 180.5 kHz = 181K 202 MHz = 202M

2.4 kHz = 2K40 180.7 kHz = 181K 5.65 GHz = 5G65

- 3 -
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Section II Classification 

§ 3 The class of emission is a set of characteristics conforming to § 4 below.

§ 4 Emissions shall be classified and symbolized according to their basic characteristics as 
given in Sub-Section IIA and any optional additional characteristics as provided for in 
Sub-Section IIB.

§ 5 The basic characteristics (see Sub-Section IIA) are:
1) first symbol type of modulation of the main carrier; 
2) second symbol nature of signal(s) modulating the main carrier; 
3) third symbol type of information to be transmitted. 

Modulation used only for short periods and for incidental purposes (such as, in many cases, for 
identification or calling) may be ignored provided that the necessary bandwidth as indicated is not 
thereby increased. 

Sub-Section IIA Basic characteristics 

§ 6 1) First symbol Type of modulation of the main carrier
1.1) Emission of an unmodulated carrier N 
1.2) Emission in which the main carrier is amplitude-modulated (including cases 

where sub-carriers are angle-modulated)  

1.2.1) Double-sideband A 
1.2.2) Single-sideband, full carrier H 
1.2.3) Single-sideband, reduced or variable level carrier R 
1.2.4) Single-sideband, suppressed carrier J 
1.2.5) Independent sidebands B 
1.2.6) Vestigial sideband C 

1.3) Emission in which the main carrier is angle-modulated 
1.3.1) Frequency modulation F 
1.3.2) Phase modulation G 

1.4) Emission in which the main carrier is amplitude-and angle-modulated either  
simultaneously or in a pre-established sequence D 

1.5) Emission of pulses2

1.5.1) Sequence of unmodulated pulses P 
1.5.2) A sequence of pulses 

1.5.2.1) modulated in amplitude K 
1.5.2.2) modulated in width/duration L 

_______________
2 Emissions where the main carrier is directly modulated by a signal which has been coded into quantized form 
(e.g. pulse code modulation) should be designated under § 1.2) or 1.3).

- 4 -
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1.5.2.3) modulated in position/phase M 

1.5.2.4) in which the carrier is angle-modulated during the 
  angle-period of the pulse Q 

1.5.2.5) which is a combination of the foregoing or is produced  
  by other means V 

1.6) Cases not covered above, in which an emission consists of the main carrier 
modulated, either simultaneously or in a pre-established sequence, in a 
combination of two or more of the following modes: amplitude, angle, pulse W 

1.7) Cases not otherwise covered X 

 2) Second symbol Nature of signal(s) modulating the main carrier 

2.1) No modulating signal  0

2.2) A single channel containing quantized or digital information without the use of a  
modulating sub-carrier3 1

2.3) A single channel containing quantized or digital information with the use of a  
modulating sub-carrier3 2

2.4) A single channel containing analogue information 3

2.5) Two or more channels containing quantized or digital information 7

2.6) Two or more channels containing analogue information 8

2.7) Composite system with one or more channels containing quantized or digital  
information, together with one or more channels containing analogue information 9

2.8) Cases not otherwise covered X 

 3) Third symbol Type of information to be transmitted4

3.1) No information transmitted N 

3.2) Telegraphy  for aural reception A 

3.3) Telegraphy  for automatic reception B 

3.4) Facsimile   C 

3.5) Data transmission, telemetry, telecommand D 

3.6) Telephony (including sound broadcasting) E 

3.7) Television (video)  F 

3.8) Combination of the above W 

3.9) Cases not otherwise covered X 

_______________
3 This excludes time-division multiplex.

4 In this context the wor
by standard frequency emissions, continuous wave and pulse radars, etc.

- 5 -
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Sub-Section IIB Optional characteristics for the classification of emissions 

§ 7 Two optional characteristics should be added for a more complete description of an 
emission. These are: 

Fourth symbol Details of signal(s) 

Fifth symbol Nature of multiplexing 

Where the fourth or fifth symbol is used it shall be as indicated below. 

Where the fourth or the fifth symbol is not used this should be indicated by a dash where each symbol 
would otherwise appear. 

 1) Fourth symbol Details of signal(s)

1.1) Two-condition code with elements of differing numbers and/or durations A 

1.2) Two-condition code with elements of the same number and duration without 
error-correction  B 

1.3) Two-condition code with elements of the same number and duration with 
error-correction  C 

1.4) Four-condition code in which each condition represents a signal element 
(or one or more bits)  D 

1.5) Multi-condition code in which each condition represents a signal element 
(of one or more bits)  E 

1.6) Multi-condition code in which each condition or combination of conditions  
represents a character  F 

1.7) Sound of broadcasting quality (monophonic) G 

1.8) Sound of broadcasting quality (stereophonic or quadraphonic) H 

1.9) Sound of commercial quality (excluding categories given in § 1.10) and 1.11)) J 

1.10) Sound of commercial quality with the use of frequency inversion or 
band-splitting   K 

1.11) Sound of commercial quality with separate frequency-modulated signals to 
control the level of demodulated signal L 

1.12) Monochrome   M 

1.13) Colour    N 

1.14) Combination of the above W 

1.15) Cases not otherwise covered X 

- 6 -
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 2) Fifth symbol Nature of multiplexing

2.1) None    N 

2.2) Code-division multiplex5 C 

2.3) Frequency-division multiplex F 

2.4) Time-division multiplex T 

2.5) Combination of frequency-division multiplex and time-division multiplex W 

2.6) Other types of multiplexing X 

_______________
5 This includes bandwidth expansion techniques.

- 7 -
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APPENDIX 2 (REV.WRC-03)

Table of transmitter frequency tolerances 

(See Article 3)

1 Frequency tolerance is defined in Article 1 and is expressed in parts in 106, unless 
otherwise indicated.

2 The power shown for the various categories of stations is the peak envelope power for 
single-sideband transmitters and the mean power for all other transmitters, unless otherwise indicated. 

1.

3 For technical and operational reasons, certain categories of stations may need more 
stringent tolerances than those shown in the table.

Frequency bands
(lower limit exclusive, upper limit inclusive)

and categories of stations

Tolerances applicable
to transmitters

Band: 9 kHz to 535 kHz
1 Fixed stations:

9 kHz to 50 kHz
50 kHz to 535 kHz

100
50

2 Land stations:
a) Coast stations
b) Aeronautical stations

100 1, 2

100
3 Mobile stations:

a) Ship stations
b)
c) Survival craft stations
d) Aircraft stations

200 3, 4

500 5

500
100

4 Radiodetermination stations 100

5 Broadcasting stations 10 Hz

Band: 535 kHz to 1 606.5 kHz (1 605 kHz in Region 2)
Broadcasting stations 10 Hz (WRC-03)

Band: 1 606.5 kHz (1 605 kHz in Region 2) to 4 000 kHz
1 Fixed stations:

power 200 W or less
power above 200 W

100 7, 8

50 7, 8

2 Land stations:
power 200 W or less
power above 200 W

100 1, 2, 7, 9, 10

50 1, 2, 7, 9, 10

- 9 -
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Frequency bands
(lower limit exclusive, upper limit inclusive)

and categories of stations

Tolerances applicable
to transmitters

Band: 1 606.5 kHz (1 605 kHz in Region 2) to 4 000 kHz (cont.)

3 Mobile stations:
a) Ship stations
b) Survival craft stations
c) Emergency position-indicating radiobeacons
d) Aircraft stations
e) Land mobile stations

40 Hz 3, 4, 12

100
100
100 10

50 13

4 Radiodetermination stations:
power 200 W or less
power above 200 W

20 14

10 14

5 Broadcasting stations 10 Hz 15

Band: 4 MHz to 29.7 MHz

1 Fixed stations:
a) Single-sideband and independent-sideband emissions:

power 500 W or less
power above 500 W

b) Class F1B emissions
c) Other classes of emission:

power 500 W or less
power above 500 W

50 Hz
20 Hz
10 Hz

20
10

2 Land stations:
a) Coast stations 20 Hz 1, 2, 16

b) Aeronautical stations:
power 500 W or less
power above 500 W

c) Base stations

100 10

50 10

20 7

3 Mobile stations:
a) Ship stations:

1) Class A1A emissions
2) Emissions other than Class A1A

b) Survival craft stations
c) Aircraft stations
d) Land mobile stations

10
50 Hz 3, 4, 19

50
100 10

40 20

4 Broadcasting stations 10 Hz 15, 21

5 Space stations 20

6 Earth stations 20

- 10 -
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Frequency bands
(lower limit exclusive, upper limit inclusive)

and categories of stations

Tolerances applicable
to transmitters

Band: 29.7 MHz to 100 MHz

1 Fixed stations:
power 50 W or less
power above 50 W

30
20

2 Land stations 20

3 Mobile stations 20 22

4 Radiodetermination stations 50

5 Broadcasting stations (other than television) 2 000 Hz 23

6 Broadcasting stations (television sound and vision) 500 Hz 24, 25

7 Space stations 20

8 Earth stations 20

Band: 100 MHz to 470 MHz
1 Fixed stations:

power 50 W or less
power above 50 W

20 26

10
2 Land stations:

a) Coast stations
b) Aeronautical stations
c) Base stations: 

in the band 100-235 MHz
in the band 235-401 MHz
in the band 401-470 MHz

10
20 28

15 29

7 29

5 29

3 Mobile stations:
a) Ship stations and survival craft stations:

in the band 156-174 MHz
outside the band 156-174 MHz

10
50 31

b) Aircraft stations
c) Land mobile stations: 

in the band 100-235 MHz
in the band 235-401 MHz
in the band 401-470 MHz

30 28

15 29

7 29, 32

5 29, 32

4 Radiodetermination stations 50 33

5 Broadcasting stations (other than television) 2 000 Hz 23

6 Broadcasting stations (television sound and vision) 500 Hz 24, 25

7 Space stations 20

8 Earth stations 20

- 11 -
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Frequency bands
(lower limit exclusive, upper limit inclusive)

and categories of stations

Tolerances applicable
to transmitters

Band: 470 MHz to 2 450 MHz

1 Fixed stations:
power 100 W or less
power above 100 W

100
50

2 Land stations 20 36

3 Mobile stations 20 36

4 Radiodetermination stations 500 33

5 Broadcasting stations (other than television) 100

6 Broadcasting stations (television sound and vision)
in the band 470 MHz to 960 MHz 500 Hz 24, 25

7 Space stations 20

8 Earth stations 20

Band: 2 450 MHz to 10 500 MHz

1 Fixed stations:
power 100 W or less
power above 100 W

200
50

2 Land stations 100
3 Mobile stations 100
4 Radiodetermination stations 1 250 33

5 Space stations 50
6 Earth stations 50

Band: 10.5 GHz to 40 GHz

1 Fixed station 300
2 Radiodetermination stations 5 000 33

3 Broadcasting stations 100
4 Space stations 100
5 Earth stations 100

- 12 -
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Notes in the table of transmitter frequency tolerances 

1 For coast station transmitters used for direct-printing telegraphy or for data transmission, the tolerance is: 

 5 Hz for narrow-band phase-shift keying;  

15 Hz for frequency-shift keying for transmitters in use or installed before 2 January 1992;  

10 Hz for frequency-shift keying for transmitters installed after 1 January 1992.  

2 For coast station transmitters used for digital selective calling, the tolerance is 10 Hz.     (WRC-03)

3 For ship station transmitters used for direct-printing telegraphy or for data transmission, the tolerance is: 

 5 Hz for narrow-band phase-shift keying; 

40 Hz for frequency-shift keying for transmitters in use or installed before 2 January 1992;  

10 Hz for frequency-shift keying for transmitters installed after 1 January 1992.  

4 For ship station transmitters used for digital selective calling, the tolerance is 10 Hz.     (WRC-03)

5 If the emergency transmitter is used as the reserve transmitter for the main transmitter, the tolerance for ship station 
transmitters applies. 

6 (SUP - WRC-03)

7 For single-sideband radiotelephone transmitters except at coast stations, the tolerance is: 

50 Hz in the bands 1 606.5 (1 605 Region 2)-4 000 kHz and 4-29.7 MHz, for peak envelope powers of 200 W or 
less and 500 W or less, respectively;  

20 Hz in the bands 1 606.5 (1 605 Region 2)-4 000 kHz and 4-29.7 MHz, for peak envelope powers above 200 W
and 500 W, respectively.  

8 For radiotelegraphy transmitters with frequency-shift keying the tolerance is 10 Hz. 

9 For coast station single-sideband radiotelephone transmitters the tolerance is 20 Hz. 

10 For single-sideband transmitters operating in the frequency bands 1 606.5 (1 605 Region 2)-4 000 kHz and 4-29.7 MHz 
which are allocated exclusively to the aeronautical mobile (R) service, the tolerance on the carrier (reference) 
frequency is: 

a) for all aeronautical stations, 10 Hz;

b) for all aircraft stations operating on international services, 20 Hz;

c) for aircraft stations operating exclusively on national services, 50 Hz*. 

11 Not used. 

12 For A1A emissions the tolerance is 50 × 10 6. 

13 For transmitters used for single-sideband radiotelephony or for frequency-shift keying radiotelegraphy the tolerance 
is 40 Hz. 

14 For radiobeacon transmitters in the band 1 606.5 (1 605 Region 2)-1 800 kHz the tolerance is 50 × 10 . 

_______________
* NOTE  In order to achieve maximum intelligibility, it is suggested that administrations encourage the reduction of 
this tolerance to 20 Hz. 
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15 For A3E emissions with carrier power of 10 kW or less the tolerance is 20 × 10 6, 15 × 10 6 and 10 × 10 6 in the bands 
1 606.5 (1 605 Region 2)-4 000 kHz, 4-5.95 MHz and 5.95-29.7 MHz respectively. 

16 For A1A emissions the tolerance is 10 × 10 6. 

17 Not used. 

18 Not used. 

19 For ship station transmitters in the band 26 175-27 500 kHz, on board small craft, with a carrier power not exceeding 
5 W in or near coastal waters and utilizing F3E and G3E emissions, the frequency tolerance is 40 × 10 6.     (WRC-03)

20 The tolerance is 50 Hz for single-sideband radiotelephone transmitters, except for those transmitters operating in the 
band 26 175-27 500 kHz, and not exceeding a peak envelope power of 15 W, for which the basic tolerance of 40 × 10 6

applies.

21 It is suggested that administrations avoid carrier frequency differences of a few hertz, which cause degradations similar 
to periodic fading. This could be avoided if the frequency tolerance were 0.1 Hz, a tolerance which would be suitable 
for single-sideband emissions*. 

22 For non-vehicular mounted portable equipment with a transmitter mean power not exceeding 5 W, the tolerance is 
40 × 10 6. 

23 For transmitters of a mean power of 50 W or less operating at frequencies below 108 MHz a tolerance of 3 000 Hz
applies. 

24 In the case of television stations of: 

50 W (vision peak envelope power) or less in the band 29.7-100 MHz;

100 W (vision peak envelope power) or less in the band 100-960 MHz;

 and which receive their input from other television stations or which serve small isolated communities, it may not, for 
operational reasons, be possible to maintain this tolerance. For such stations, the tolerance is 2 000 Hz. 

 For stations of 1 W (vision peak envelope power) or less, this tolerance may be relaxed further to: 

 5 kHz in the band 100-470 MHz;

10 kHz in the band 470-960 MHz.

25 For transmitters for system M (NTSC) the tolerance is 1 000 Hz. However, for low power transmitters using this 
system Note 24 applies. 

26 For multi-hop radio-relay systems employing direct frequency conversion the tolerance is 30 × 10 6. 

27 Not used. 

28 For a channel spacing of 50 kHz the tolerance is 50 × 10 6. 

29 These tolerances apply to channel spacings equal to or greater than 20 kHz. 

_______________
* NOTE  The single-sideband system adopted for the bands exclusively allocated to HF broadcasting does not require 
a frequency tolerance less than 10 Hz. The above-mentioned degradation occurs when the ratio of wanted-to-interfering 
signal is well below the required protection ratio. This remark is equally valid for both double- and single-sideband 
emissions. 
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30 Not used. 

31 For transmitters used by on-board communication stations a tolerance of 5 × 10 6 shall apply. 

32 For non-vehicular mounted portable equipment with a transmitter mean power not exceeding 5 W the tolerance is 
15 × 10 6. 

33 Where specific frequencies are not assigned to radar stations, the bandwidth occupied by the emissions of such stations 
shall be maintained wholly within the band allocated to the service and the indicated tolerance does not apply. 

34 Not used. 

35 Not used. 

36 In applying this tolerance administrations should be guided by the latest relevant ITU-R Recommendations. 

- 15 -





AP3-1 

APPENDIX 3 (REV.WRC-12)

Maximum permitted power levels for unwanted emissions  
in the spurious domain  (WRC-12)

(See Article 3) 

1 This Appendix derived indicates the maximum permitted power levels of unwanted 
emissions in the spurious domain using the values indicated in Table I. The provisions of No. 4.5
apply to unwanted emissions not covered in this Appendix.     (WRC-12)

2 Spurious domain emissions1 from any part of the installation, other than the antenna and 
its transmission line, shall not have an effect greater than would occur if this antenna system were 
supplied with the maximum permitted power at the frequency of that emission.     (WRC-12)

3 These levels shall not, however, apply to emergency position-indicating radiobeacon 

transmitters, survival craft stations or maritime transmitters when used in emergency situations. 

4 For technical or operational reasons, more stringent levels than those specified may be 
applied to protect specific services in certain frequency bands. The levels applied to protect these 
services, such as safety and passive services, shall be those agreed upon by the appropriate world 
radiocommunication conference. More stringent levels may also be fixed by specific agreement 
between the administrations concerned. Additionally, special consideration of transmitter spurious 
domain emissions may be required for the protection of safety services, radio astronomy and space 
services using passive sensors. Information on the levels of interference detrimental to radio 
astronomy, Earth exploration satellites and meteorological passive sensing is given in the most recent 
version of Recommendation ITU-R SM.329.     (WRC-12)

5 Spurious domain emission limits for combined radiocommunication and information 
technology equipment are those for the radiocommunication transmitters.     (WRC-12) 

6 The frequency range of the measurement of spurious domain emissions is from 9 kHz to 
110 GHz or the second harmonic if higher. (WRC-03)

_______________
1 Spurious domain emissions are unwanted emissions at frequencies within the spurious domain.
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7 Except as provided in § 8 and 9 of this Appendix, the spurious domain emission levels 
are specified in the following reference bandwidths: 

 1 kHz between 9 kHz and 150 kHz 

 10 kHz between 150 kHz and 30 MHz 

 100 kHz between 30 MHz and 1 GHz

 1 MHz above 1 GHz. (WRC-03)

8 The reference bandwidth of all space service spurious domain emissions should be 
4 kHz.     (WRC-03)

9 For radar systems, the reference bandwidths for specifying spurious domain emission 
levels should be calculated for each particular system. Thus, for the four general types of radar pulse 
modulation utilized for radionavigation, radiolocation, acquisition, tracking and other 
radiodetermination functions, the reference bandwidth values are determined using the following: 

 for a fixed-frequency, non-pulse-coded radar, the reciprocal of the radar pulse length, in 
seconds (e.g. if the radar pulse length is 1 s, then the reference bandwidth is 
1/(1 s) = 1 MHz);

 for a fixed-frequency, phase-coded pulsed radar, the reciprocal of the phase chip length, 
in seconds (e.g. if the phase-coded chip is 2 s long, then the reference bandwidth is 
1/(2 = 500 kHz);

 for a frequency modulated (FM) or chirped radar, the square root of the quantity obtained 
by dividing the chirp bandwidth in MHz by the pulse length, in s (e.g. if the FM is from 
1 250 MHz to 1 280 MHz, i.e. 30 MHz, during the pulse length of 10 s, then the reference 
bandwidth is (30 MHz/10 s)1/2 = 1.73 MHz); 

 for radars operating with multiple waveforms, the reference bandwidth for specifying 
spurious domain emission levels is determined empirically from observations of the radar 
emission and is obtained following the guidance given in the most recent version of 
Recommendation ITU-R M.1177. 

In the case of radars, for which the bandwidth, as determined using the method above, is greater than 
1 MHz, a reference bandwidth of 1 MHz should be used. (WRC-03)

10 Guidance regarding the methods of measuring spurious domain emissions is given in the 
most recent version of Recommendation ITU-R SM.329. The e.i.r.p. method specified in this 
Recommendation should be used when it is not possible to accurately measure the power supplied to 
the antenna transmission line, or for specific applications where the antenna is designed to provide 
significant attenuation in the spurious domain. Additionally, the e.i.r.p. method may need some 
modification for special cases. Specific guidance regarding the methods of measuring spurious 
domain emissions from radar systems is given in the most recent version of Recommendation 
ITU-R M.1177. 

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth in which 
spurious domain emissions are measured can be different from the reference bandwidth used for 
specifying spurious domain emission levels.     (WRC-03)

- 18 -



AP3-3 

11 The emission limits of this Appendix apply to all emissions, including harmonic 
emissions, intermodulation products, frequency conversion products and parasitic emissions, at 
frequencies in the spurious domain (see Fig. 1). The upper and lower parts of the spurious domain 
extend outward from a boundary determined using Annex 1.     (WRC-03)

12 For the case of a single satellite operating with more than one transponder in the same 
service area, and when considering the limits for spurious domain emissions as indicated in § 11 of 
this Appendix, spurious domain emissions from one transponder may fall on a frequency at which a 
second, companion transponder is transmitting. In these situations, the level of spurious domain 
emissions from the first transponder is well exceeded by the fundamental or out-of-band domain 
emissions of the second transponder. Therefore, the limits of this Appendix should not apply to those 
emissions of a satellite that fall within either the necessary bandwidth or the out-of-band domain of 
another transponder on the same satellite, in the same service area (see Fig. 2). (WRC-03)

AP3-01

FIGURE 1 (WRC-03)
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FIGURE 2
Example of the applicability of spurious domain emission limits

to a satellite transponder
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Transponders A, B, C and D are operating on the same satellite in the same service area. 
Transponder A is not required to meet spurious domain emission limits in frequency ranges  and ,
but is required to meet them in frequency ranges and . (WRC-03)

13 Examples of applying 43 + 10 log (P) to calculate attenuation 
requirements 

Where specified in relation to mean power, spurious domain emissions are to be at least x dB below 
the total mean power P, i.e. x dBc. The power P (W) is to be measured in a bandwidth wide enough 
to include the total mean power. The spurious domain emissions are to be measured in the reference 
bandwidths given in the relevant ITU-R Recommendations. The measurement of the spurious domain 
emission power is independent of the value of necessary bandwidth. Because the absolute emission 
power limit, derived from 43 + 10 log (P), can become too stringent for high-power transmitters, 
alternative relative powers are also provided in Table I.

Example 1 

A land mobile transmitter, with any value of necessary bandwidth, must meet a spurious domain 
emission attenuation of 43 + 10 log (P), or 70 dBc, whichever is less stringent. The reference 
bandwidths used for specifying spurious domain emission levels are provided in § 8 to 10 of this 
Appendix. Applying this in the frequency range between 30 MHz and 1 GHz gives a reference 
bandwidth of 100 kHz. 

With a measured total mean power of 10 W:

 Attenuation relative to total mean power = 43 + 10 log (10) = 53 dBc. 

 The 53 dBc value is less stringent than the 70 dBc, so the 53 dBc value is used. 

 Therefore: Spurious domain emissions must not exceed 53 dBc in a 100 kHz bandwidth, 
or converting to an absolute level, they must not exceed 10 dBW  53 dBc =  dBW 
in a 100 kHz reference bandwidth. 

With a measured total mean power of 1 000 W:

 Attenuation relative to total mean power = 43 + 10 log (1 000) = 73 dBc. 

 The 73 dBc value is more stringent than the 70 dBc limit, so the 70 dBc value is used. 

 Therefore: Spurious domain emissions must not exceed 70 dBc in a 100 kHz bandwidth, 
or converting to an absolute level, they must not exceed 30 dBW  70 dBc =  dBW 
in a 100 kHz reference bandwidth. (WRC-03)
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Example 2 

A space service transmitter with any value of necessary bandwidth must meet a spurious domain 
emission attenuation of 43 + 10 log (P), or 60 dBc, whichever is less stringent. To measure spurious 
domain emissions at any frequency, Note 10 to Table I indicates using a reference bandwidth of 
4 kHz. 

With a measured total mean power of 20 W:

 Attenuation relative to total mean power = 43 + 10 log (20) = 56 dBc. 

 The 56 dBc value is less stringent than the 60 dBc limit, so the 56 dBc value is used. 

 Therefore: Spurious domain emissions must not exceed 56 dBc in a 4 kHz reference 
bandwidth, or converting to an absolute level, they must not exceed 
13 dBW  56 dBc =  dBW in a 4 kHz reference bandwidth. (WRC-03) 

TABLE I     (WRC-12)

Attenuation values used to calculate maximum permitted  
spurious domain emission power levels for  

use with radio equipment 

Service category in accordance with 
Article 1, or equipment type15

Attenuation (dB) below the power
supplied to the antenna transmission line

All services except those services quoted below: 43 + 10 log (P), or 70 dBc, whichever is less stringent

Space services (earth stations)10, 16 43 + 10 log (P), or 60 dBc, whichever is less stringent

Space services (space stations)10, 17 43 + 10 log (P), or 60 dBc, whichever is less stringent

Radiodetermination14 43 + 10 log (PEP), or 60 dB, whichever is less stringent

Broadcast television11 46 + 10 log (P), or 60 dBc, whichever is less stringent, 
without exceeding the absolute mean power level of 1 mW 
for VHF stations or 12 mW for UHF stations. However, 
greater attenuation may be necessary on a case by case basis

Broadcast FM 46 + 10 log (P), or 70 dBc, whichever is less stringent; the 
absolute mean power level of 1 mW should not be exceeded

Broadcasting at MF/HF 50 dBc; the absolute mean power level of 50 mW should not 
be exceeded

SSB from mobile stations12 43 dB below PEP

Amateur services operating below 30 MHz (including 
those using SSB)16

43 + 10 log (PEP), or 50 dB, whichever is less stringent
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TABLE 1 (end)     (WRC-12) 

P: mean power in watts supplied to the antenna transmission line, in accordance with No. 1.158. When burst 
transmission is used, the mean power P and the mean power of any spurious domain emissions are measured 
using power averaging over the burst duration.

PEP: peak envelope power in watts supplied to the antenna transmission line, in accordance with No. 1.157.

dBc: decibels relative to the unmodulated carrier power of the emission. In the cases which do not have a carrier, for 
example in some digital modulation schemes where the carrier is not accessible for measurement, the reference 
level equivalent to dBc is decibels relative to the mean power P.

10 Spurious domain emission limits for all space services are stated in a 4 kHz reference bandwidth.

11 For analogue television transmissions, the mean power level is defined with a specified video signal 
modulation. This video signal has to be chosen in such a way that the maximum mean power level (e.g. at the 
video signal blanking level for negatively modulated television systems) is supplied to the antenna transmission 
line.

12

13 Low-power radio devices having a maximum output power of less than 100 mW and intended for short-range 
communication or control purposes; such equipment is in general exempt from individual licensing.

14 For radiodetermination systems (radar as defined by No. 1.100), spurious domain emission attenuation (dB) 
shall be determined for radiated emission levels, and not at the antenna transmission line. The measurement 
methods for determining the radiated spurious domain emission levels from radar systems should be guided by 
the most recent version of Recommendation ITU-R M.1177.     (WRC-03)

15 In some cases of digital modulation (including digital broadcasting), broadband systems, pulsed modulation 
and narrow-band high-power transmitters for all categories of services, there may be difficulties in meeting 
limits close to 250% of the necessary bandwidth.

16 Earth stations in the amateur-satellite service operating below 30
services operating below 30      (WRC-2000)

17 Space stations in the space research service intended for operation in deep space as defined by No. 1.177 are 
exempt from spurious domain emission limits. (WRC-03)

18 Emergency position-indicating radio beacon, emergency locator transmitters, personal location beacons, search 
and rescue transponders, ship emergency, lifeboat and survival craft transmitters and emergency land, 
aeronautical or maritime transmitters. (WRC-2000)

Service category in accordance with 
Article 1, or equipment type15

Attenuation (dB) below the power
supplied to the antenna transmission line

Services operating below 30 MHz, except space, 
radiodetermination, broadcast, those using SSB from 
mobile stations, and amateur12

43 + 10 log (X), or 60 dBc, whichever is less stringent, 
where X = PEP for SSB modulation, and X = P for other 
modulation

Low-power device radio equipment13 56 + 10 log (P), or 40 dBc, whichever is less stringent

Emergency transmitters18 No limit
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ANNEX 1 (WRC-03)

Determination of the boundary between the  
out-of-band and spurious domains 

1 Except as provided below, the boundary between the out-of-band and spurious domains 
occurs at frequencies that are separated from the centre frequency of the emission by the values shown 
in Table 1. In general, the boundary, on either side of the centre frequency, occurs at a separation of 
250% of the necessary bandwidth, or at 2.5 BN, as shown in Table 1. For most systems, the centre 
frequency of the emission is the centre of the necessary bandwidth. For multichannel or multicarrier 
transmitters/transponders, where several carriers may be transmitted simultaneously from a final 
output amplifier or an active antenna, the centre frequency of the emission is taken to be the centre 

 dB bandwidth of the transmitter or transponder, and the transmitter or transponder 
bandwidth is used in place of the necessary bandwidth for determining the boundary. For multicarrier 
satellite systems, guidance on the boundary between the out-of-band and spurious domains is 
provided in the most recent version of Recommendation ITU-R SM.1541. Some systems specify 
unwanted emissions relative to channel bandwidth, or channel spacing. These may be used as a 
substitute for the necessary bandwidth in Table 1, provided they are found in ITU-R
Recommendations. 

TABLE 1 

Values for frequency separation between the centre frequency  
and the boundary of the spurious domain 

Frequency
range

Narrow-band case Normal
separation

Wideband case

for BN < Separation for BN > Separation

9 kHz < fc 150 kHz 250 Hz 625 Hz 2.5 BN 10 kHz 1.5 BN + 10 kHz

150 kHz < fc 30 MHz 4 kHz 10 kHz 2.5 BN 100 kHz 1.5 BN + 100 kHz

30 MHz < fc 1 GHz 25 kHz 62.5 kHz 2.5 BN 10 MHz 1.5 BN + 10 MHz

1 GHz < fc 3 GHz 100 kHz 250 kHz 2.5 BN 50 MHz 1.5 BN + 50 MHz

3 GHz < fc 10 GHz 100 kHz 250 kHz 2.5 BN 100 MHz 1.5 BN + 100 MHz

10 GHz < fc 15 GHz 300 kHz 750 kHz 2.5 BN 250 MHz 1.5 BN + 250 MHz

15 GHz < fc 26 GHz 500 kHz 1.25 MHz 2.5 BN 500 MHz 1.5 BN + 500 MHz

fc > 26 GHz 1 MHz 2.5 MHz 2.5 BN 500 MHz 1.5 BN + 500 MHz

NOTE In Table 1, fc is the centre frequency of the emission and BN is the necessary bandwidth. If the assigned 
frequency band of the emissions extends across two frequency ranges, then the values corresponding to the higher 
frequency range shall be used for determining the boundary.
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Example 1: The necessary bandwidth of an emission at 26 MHz is 1.8 kHz. Since BN is less than 
4 kHz, the minimum separation of 10 kHz applies. The spurious domain begins 10 kHz each side of 
the centre of the necessary bandwidth. 

Example 2: The necessary bandwidth of an emission at 8 GHz is 200 MHz. Since the wideband case 
applies for BN  > 100 MHz at that frequency, the spurious domain begins 1.5 × 200 MHz + 
100 MHz = 400 MHz each side of the centre of the necessary bandwidth. Using the general separation 
formula, the out-of-band domain would have extended to 2.5 × 200 MHz = 500 MHz either side of 
the centre frequency. 

2 Tables 2 and 3 show exceptions to Table 1 for narrow-band and wideband cases, 
respectively, applicable to particular systems or services and frequency bands.

TABLE 2 

Narrow-band variations for particular systems or services and frequency bands 

System or service Frequency range
Narrow-band case

for BN <
(kHz)

Separation
(kHz)

Fixed service
14 kHz-1.5 MHz 20 50(1)

1.5-30 MHz
PT W 30 75(2)

PT > 50 W 80 200(2)

(1) The separation value is based on an assumption that the maximum value of the necessary bandwidth is 
about 3 kHz for the frequency range 14 kHz-1.5 MHz. The separation value of 50 kHz is extremely large as 
compared with the necessary bandwidth. This is because unwanted emissions of high power transmitters 
under modulated conditions have to be below the spurious limit (70 dBc) at the boundary between the out-
of-band and spurious domains.
(2) PT is the transmitter power. The separation values are based on an assumption that the maximum value of 
the necessary bandwidth is about 12 kHz for the frequency range 1.5-30 MHz. The separation value of 
200 kHz for PT > 50 W is extremely large as compared with the necessary bandwidth. This is because 
unwanted emissions of high power transmitters under modulated conditions have to be below the spurious 
limit, 70 dBc, at the boundary between the out-of-band and spurious domains. Also, if future systems in the 
fixed service operating in this frequency range require a necessary bandwidth larger than 12 kHz, it may 
become necessary to review the 200 kHz separation. 
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TABLE 3 

Wideband variations for particular systems or services and frequency bands 

System or service Frequency range
Wideband case

For BN > Separation

Fixed service 14-150 kHz 20 kHz 1.5 BN + 20 kHz
Fixed-satellite 
service (FSS)

3.4-4.2 GHz 250 MHz 1.5 BN + 250 MHz

FSS 5.725-6.725 GHz 500 MHz 1.5 BN + 500 MHz
FSS 7.25-7.75 GHz and 7.9-8.4 GHz 250 MHz 1.5 BN + 250 MHz
FSS 10.7-12.75 GHz 500 MHz 1.5 BN + 500 MHz

Broadcasting-satellite 
service 

11.7-12.75 GHz 500 MHz 1.5 BN + 500 MHz

FSS 12.75-13.25 GHz 500 MHz 1.5 BN + 500 MHz
FSS 13.75-14.8 GHz 500 MHz 1.5 BN + 500 MHz

3 For primary radar, the boundary between the out-of-band and spurious domains is the 
frequency at which the out-of-band domain limits specified in the applicable ITU-R
Recommendations are equal to the spurious domain limit defined in Table I of this Appendix. Further 
guidance on the boundary between the out-of-band and spurious domains for primary radar is 
provided in the most recent version of Recommendation ITU-R SM.1541. 
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APPENDIX 4 (REV.WRC-15) 

Consolidated list and tables of characteristics for use in the 
application of the procedures of Chapter III 

1 The substance of this Appendix is separated into two parts: one concerning data and their 
use for terrestrial radiocommunication services and another concerning data and their use for space 
radiocommunication services or the radio astronomy service. (WRC-12)

2 Both parts contain a list of characteristics and a table indicating the use of each of the 
characteristics in specific circumstances.

Annex 1: Characteristics of stations in the terrestrial services 

Annex 2: Characteristics of satellite networks, earth stations or radio astronomy stations. 

ANNEX 1 

Characteristics of stations in the terrestrial services1

In application of Appendix 4 there are many cases when the data requirements involve the use of 
standard symbols in submissions to the Radiocommunication Bureau. These standard symbols may 
be found in the Preface to the BR International Frequency Information Circular (BR IFIC) (Terrestrial 

ional information may 

Key to the symbols used in Annex 1 

X Mandatory information

+ Mandatory under the conditions specified in Column 3 of  Table 1 and Column 2 of Table 2

O Optional information

C Mandatory if used as a basis to effect coordination with another administration

The data item is not applicable to the corresponding notice

_______________
1 The Radiocommunication Bureau shall develop and keep up-to-date forms of notice to meet fully the statutory 
provisions of this Appendix and related decisions of future conferences. Additional information on the items listed in this 
Annex together with an explanation of the symbols is to be found in the Preface to the BR IFIC (Terrestrial Services).
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Reading Appendix 4 Tables 1 and 2 

The rules used to link the sign with the text are based on the Table column headings covering specific 
procedures, services and frequency bands. 

1
requirement under specific conditions. If these conditions are not met, the corresponding item is not 
applicable unless otherwise specified. These conditions are listed after the data item name and are 
normally presented as shown below. 

2
associated condition is valid for every applicable column. 

 when the 
associated conditions are different for individual columns, or if the indication is not the same across 
all applicable columns. 

1.5.2 1B the reference frequency, as defined in Article 1
+ +

1B
Required if the modulation envelope is asymmetric

7.1 7A the class of emission
+ X

7A
In the case of a VHF/UHF broadcasting station, required for assignments 
subject to § 5.1.3 of the GE06 Regional Agreement
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3 A subheading title limits the range of procedures, services or frequency bands to which 
the data items grouped under that subheading are applicable. Unless further specific conditions apply, 
th
subheading title.     (WRC-12)

Footnotes to Tables 1 and 2 

1 The most recent version of Recommendation ITU-R SF.675 should be used to the extent applicable in calculating the 
maximum power density per Hz. 

1.4.3 For assignments in the bands and services governed by the Geneva 06 
Regional Agreement only

1.4.3.4 DAC the digital broadcasting assignment code X DAC
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TABLE 1 (Rev.WRC-15)

Characteristics for terrestrial services 
C

ol
um

n 
N

o.

It
em

 id
en

tif
ie

r Notice related to

Description of data items and requirements

1 GENERAL INFORMATION AND FREQUENCY CHARACTERISTICS
1.1 B the symbol of the notifying administration (see the Preface)

1.2 D the provision code of the Radio Regulations under which the notice has been submitted

1.3 E the resubmission indicator
In the case of a VHF/UHF broadcasting station, or a typical transmitting station, required for an 
assignment subject to the GE06 Regional Agreement if the notice is resubmitted in the 
application of Article 11
In the case of a transmitting station, or a receiving land station, required for an assignment subject 
to the GE06 Regional Agreement or Nos. 9.16, 9.18 or 9.19 if the notice is resubmitted in the 
application of Article 11

1.4 Assignment and allotment identification information
1.4.1 SYNC the identification symbols for the synchronized, or single-frequency, network

In the case of a VHF/UHF broadcasting station, required for a digital broadcasting assignment 
in a synchronized or single frequency network subject to the GE06 Regional Agreement
In the case of an LF/MF broadcasting station, required for an assignment in a synchronized or 
single frequency network

1.4.2 ID1 the unique identification code given by the administration to the assignment or allotment
Required for assignments subject to the GE06 Regional Agreement, and optional for assignments 
not subject to this Agreement

1.4.3 For assignments in the bands and services governed by the GE06 Regional Agreement only:
1.4.3.1 ID2 the unique identification code given by the administration for the associated allotment 

Required for a digital broadcasting assignment linked to an allotment, or converted from an 
allotment, within the GE06 Plan

1.4.3.2 ID3 the unique identification code given by the administration to the digital broadcasting Plan entry 
for which § 5.1.3 of the GE06 Agreement is to be applied

Required if the notified assignment is to be operated under the mask of a digital broadcasting 
Plan entry in accordance with § 5.1.3 of the GE06 Regional Agreement

1.4.3.3 DEC the digital broadcasting plan entry code that identifies the category of Plan entry to which the 
assignment belongs

1.4.3.4 DAC the digital broadcasting assignment code
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1.5 Frequency information
1.5.1 1A the assigned frequency, as defined in Article 1

In the case of a transmitting station, required for all services, except adaptive systems in the fixed 
or mobile service operating in the bands between 300 kHz and 28 MHz (see also Resolution 729 
(Rev.WRC-07))
In the case of an HF broadcasting station under Article 12, required if neither the preferred band 
nor reference frequency is provided

1.5.2 1B the reference frequency, as defined in Article 1
Required if the modulation envelope is asymmetric

1.5.3 1G the alternative frequency

1.5.4 1X the channel number of the proposed or allotted channel
Required for submissions in accordance with Nos. 25/1.1.1, 25/1.1.2 or 25/1.25 of Appendix 25
if the assistance of the Bureau is not requested under No. 25/1.3.1 of Appendix 25

1.5.5 1Y the channel number of the alternative proposed channel

1.5.6 1Z the channel number of the channel to be replaced
Required if the administration needs to replace its existing allotted channel

1.5.7 1AA the lower limit of the usable frequency range within which the carrier and the bandwidth of the 
emission will be located

Required for adaptive systems in the fixed or mobile service operating in the bands between 
300 kHz and 28 MHz (see also Resolution 729 (Rev.WRC-07))

1.5.8 1AB the upper limit of the usable frequency range within which the carrier and the bandwidth of the 
emission will be located

Required for adaptive systems in the fixed or mobile service operating in the bands between 
300 kHz and 28 MHz (see also Resolution 729 (Rev.WRC-07))

1.5.9 1C the preferred band, in MHz
In the case of maritime mobile frequency allotment, required if the assistance of the Bureau is 
requested under No. 25/1.3.1 of Appendix 25
In the case of an HF broadcasting station under Article 12, required for notices if assistance is 
requested in accordance with No. 7.6

1.5.10 For digital broadcasting (except assignments subject to § 5.1.3 of the GE06 Regional 
Agreement):

1.5.10.1 1EO the frequency offset, in kHz
Required if the centre frequency of the emission is offset from the assigned frequency
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1.5.11 For analogue television broadcasting:
1.5.11.1 1E the vision carrier frequency offset, in multiples of 1/12 of the line frequency of the television 

system concerned, expressed by a number (positive or negative)
Required if the vision carrier frequency offset, in kHz, (1E1) is not provided for assignments 
subject to the ST61, GE89 or GE06 Regional Agreements

1.5.11.2 1E1 the vision carrier frequency offset, in kHz, expressed by a number (positive or negative) 
Required if the vision carrier frequency offset, in multiples of 1/12 of the line frequency (1E) 
is not provided for assignments subject to the ST61, GE89 or GE06 Regional Agreements

1.5.11.3 For the case where the sound carrier frequency offset is different from the vision carrier 
frequency offset:

1.5.11.3.1 1EA the sound carrier frequency offset, in multiples of 1/12 of the line frequency of the television 
system concerned, expressed by a number (positive or negative)

Required if the sound carrier frequency offset, in kHz, (1E1A) is not provided for assignments 
subject to the ST61, GE89 or GE06 Regional Agreements

1.5.11.3.2 1E1A the sound carrier frequency offset, in kHz, expressed by a number (positive or negative)
Required if the sound carrier frequency offset, in multiples of 1/12 of the line frequency (1EA) 
is not provided for assignments subject to the ST61, GE89 or GE06 Regional Agreements

2 DATE OF OPERATION
2.1 2C the date (actual or foreseen, as appropriate) of bringing the frequency assignment (new or modified) 

into use

2.2 2E the date for the end of operation of a frequency assignment
In the case of a VHF/UHF broadcasting station, required, in the application of Article 11, when 
the operation of an assignment is limited to a specific period of time under § 4.1.5.4 of the GE06 
Regional Agreement
In the case of a transmitting station, a receiving land station, or a typical transmitting station, 
required, in the application of Article 11, when the operation of an assignment is limited to a 
specific period of time under § 4.2.5.5 of the GE06 Regional Agreement

2.3 2F the season of operation code

2.4 10CA the start date for the transmission

2.5 10CB the stop date for the transmission

2.6 10CC the days of operation for the transmission during the HFBC schedule

3 CALL SIGN AND STATION IDENTIFICATION
3.1 3A1 the call sign used in accordance with Article 19

In the case of a transmitting station, for the fixed service below 28 MHz, mobile service, 
meteorological aids service, radiolocation service between 3 and 50 MHz (operating in 
accordance with Resolution 612 (Rev.WRC-12)), or standard frequency and time signal service, 
in application of Article 11, required if the station identification (3A2) is not provided
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3.2 3A2 the station identification used in accordance with Article 19
In the case of a transmitting station, for the fixed service below 28 MHz, mobile service, 
meteorological aids service, radiolocation service between 3 and 50 MHz (operating in 
accordance with Resolution 612 (Rev.WRC-12)), or standard frequency and time signal service, 
in application of Article 11, required if the call sign (3A1) is not provided

4 LOCATION OF THE TRANSMITTING ANTENNA(S)
4.1 4A the name of the locality by which the transmitting station is known or in which it is situated

4.2 4AA the name of the location of the intended coast station
Required for submissions in accordance with No. 25/1.1.1 of Appendix 25

4.3 4B the code of the geographical area in which the transmitting station is located (see the Preface)

4.4 4C the geographical coordinates of the transmitter site
Latitude and longitude are provided in degrees, minutes and seconds

4.5 4CA the geographical coordinates of the intended coast station
Latitude and longitude are provided in degrees, minutes and seconds
Required for submissions in accordance with No. 25/1.1.1 of Appendix 25

4.6 4H HFBC site code
Note The code is assigned by the Bureau prior to commencement of the Article 12 procedure 
and represents the location of the station, its geographical area and geographical coordinates

4.7 For an area in which transmitting stations operate:
4.7.1 4CC the geographical coordinates of the centre of the circular zone, in which mobile transmitting stations 

associated with a receiving land station, or a typical transmitting station are operating
Latitude and longitude are provided in degrees, minutes and seconds
In the case of a receiving land station, required:

for the maritime radionavigation service; and
for other services if the code of a geographical area or standard defined area (4E) is not provided

In the case of a typical transmitting station, required if a geographical area or standard defined 
area (4E) is not provided

4.7.2 4D the nominal radius, in km, of the circular zone, in which mobile transmitting stations associated 
with a receiving land station, or a typical transmitting station are operating

In the case of a receiving land station, required:
for the maritime radionavigation service; and
for other services if the code of a geographical area or standard defined area (4E) is not provided

In the case of a typical transmitting station, required if a geographical area or standard defined 
area (4E) is not provided
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4.7.3 4E the code of the geographical area or standard defined area (see the Preface)
Note The standard defined area for a receiving land station in the maritime mobile service 
may be a maritime zone. The standard defined area for a maritime mobile frequency allotment 
is the allotment area

In the case of a receiving land station, for all services, except the maritime radionavigation 
service, required if a circular zone (4CC and 4D) is not provided
In the case of a typical transmitting station, required if a circular zone (4CC and 4D) is not 
provided

4.8 4G the ground conductivity
Required for an assignment subject to the GE75 Regional Agreement

5 LOCATION OF THE RECEIVING ANTENNA(S)
5.1 5A the name of the locality by which the receiving station is known or in which it is situated 

In the case of a transmitting station, required for an associated receiving station in the fixed 
service if the geographical coordinates of a given reception zone (5CA) are not provided

5.2 5B the code of the geographical area in which the receiving station(s) is located (see the Preface)
In the case of a transmitting station, required for an associated receiving station in the fixed 
service if the geographical coordinates of a given reception zone (5CA) are not provided

5.3 5C the geographical coordinates of the site of the receiving station
Latitude and longitude are provided in degrees, minutes and seconds
In the case of a transmitting station, required for an associated receiving station in the fixed 
service if the geographical coordinates of a given reception zone (5CA) are not provided

5.4 For an area in which receiving stations operate:
5.4.1 5CA the geographical coordinates of a given reception zone

A minimum of 3 geographical coordinates are to be provided. All geographical coordinates 
(latitude and longitude) are provided in degrees, minutes and seconds
For an associated receiving station in the fixed service, required if the name of the locality (5A), 
geographical area (5B) and geographical coordinates (5C) are not provided
For all other services, except where the assignment is subject to the GE06 Agreement, required 
if neither a circular area (5E and 5F) nor a geographical area or standard defined area of reception 
(5D) is provided
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5.4.2 5D the code of the geographical area or standard defined area of reception (see the Preface)
Note The standard defined area of a transmitting station may be represented by a maritime 
zone or aeronautical zone. The standard defined area of a maritime mobile frequency allotment 
is a maritime zone. The standard defined area of an HF broadcasting station subject to 
Article 12 is represented by a CIRAF zone

In the case of a transmitting station, except transmitting stations in the fixed service, maritime 
radionavigation service, aeronautical radionavigation service subject to the GE85-MM-R1 
Regional Agreement or the maritime mobile service subject to the GE85-MM-R1 Regional 
Agreement, required if neither a circular receiving area (5E and 5F) nor geographical coordinates 
of a given reception zone (5CA) is provided

5.4.3 5E the geographical coordinates of the centre of the circular receiving area
Latitude and longitude are provided in degrees, minutes and seconds

Required:
for the maritime radionavigation service, aeronautical radionavigation service subject to the 

GE85-MM-R1 Regional Agreement or the maritime mobile service subject
to the GE85-MM-R1 Regional Agreement; and

for all other services, except the fixed service, if neither a geographical area or
standard defined area of reception (5D) nor the geographical coordinates of a given reception 
zone (5CA) is provided

5.4.4 5F the radius, in km, of the circular receiving area
Required:

for the maritime radionavigation service, aeronautical radionavigation service subject to the 
GE85-MM-R1 Regional Agreement or the maritime mobile service subject to the GE85-MM-
R1 Regional Agreement; and

for all other services, except the fixed service, if neither the geographical area or standard 
defined area of reception (5D) nor the geographical coordinates of a given reception zone 
(5CA) is provided

5.5 5G the maximum length of the circuit, in km, for non-circular receiving areas
Stations in the HF bands only

6 CLASS OF STATION AND NATURE OF SERVICE
6.1 6A the class of station, using the symbols from the Preface

6.2 6B the nature of service, using the symbols from the Preface
In the case of a transmitting station, required for all services, except the broadcasting service

7 CLASS OF EMISSION AND NECESSARY BANDWIDTH 
(in accordance with Article 2 and Appendix 1)

7.1 7A the class of emission
In the case of a VHF/UHF broadcasting station, required for digital broadcasting assignments

7.2 7AB the necessary bandwidth
In the case of a VHF/UHF broadcasting station, required for analogue sound and digital
broadcasting assignments
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7.3 System characteristics:
7.3.1 7A1 the code describing the frequency stability (RELAXED, NORMAL or PRECISION)

Required for analogue television broadcasting
7.3.2 7AA the code for the type of modulation

The type of modulation denotes the use of DSB, SSB or any new modulation techniques 
recommended by ITU-R

7.3.3 7B1 the adjacent channel protection ratio, in dB
Required for the GE75 Regional Agreement

7.3.4 7B2
Required for the RJ81 Regional Agreement

7.3.5 7G the system code
Note The code identifies the category of system to which the station belongs and hence its 
protection requirements

In the VHF band two codes are required for protection from T-DAB and DVB-T
In the UHF band only one code is required for protection from DVB-T

Required for an assignment subject to the GE06 Regional Agreement
7.3.6 7C1 the code identifying the television system (see the Preface)

Required for television broadcasting assignments, except assignments subject to § 5.1.3 of the 
GE06 Regional Agreement

7.3.7 7C2 the code corresponding to the colour system (see the Preface) 
Required for analogue television broadcasting

7.3.8 7D the code corresponding to the sound broadcasting transmission system (see the Preface)
Note For LF/MF systems, the signal may consist of analogue or digital modulation or data 
or some combination of them: the latter case is referred to as hybrid modulation 

In the case of a VHF/UHF broadcasting station, required for sound broadcasting assignments, 
except assignments subject to the GE06 Regional Agreement
In the case of an LF/MF broadcasting station, required for an assignment with digital or hybrid 
modulation

7.3.9 For the GE06 Regional Agreement (except notices subject to § 5.1.3 of the GE06 Regional 
Agreement):

7.3.9.1 7H the reference planning configuration (see the Preface) 
Required for digital sound broadcasting

7.3.9.2 7J the type of spectrum mask
7.3.9.3 7K the reception mode (see the Preface) 

Required for digital television broadcasting
7.3.10 For the fixed service in the bands shared with space services and any type of modulation as 

applicable:
7.3.10.1 7E the peak to peak frequency deviation, in MHz
7.3.10.2 7F the sweep frequency, in kHz, of the energy dispersal waveform
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8 POWER CHARACTERISTICS
8.1 8 the symbol (X, Y or Z, as appropriate) describing the type of power (see Article 1) corresponding 

to the class of emission
8.2 8A the power delivered to the antenna transmission line, in kW
8.3 8AA the power delivered to the antenna, in dBW

In the case of a transmitting station, required for an assignment:
in the bands below 28 MHz, in all services except the radionavigation service; or in the bands 

above 28 MHz shared with space services; or
in the bands above 28 MHz not shared with space services:

in the aeronautical mobile service, meteorological aids service; or
in all other services, if the radiated power is not supplied

In the case of a receiving land
power is not supplied
In the case of a typical transmitting station, required if the radiated power is not supplied

8.4 8AB the maximum power density1 (dB(W/Hz)) for each carrier type averaged over the worst 4 kHz band 
for carriers below 15 GHz, or averaged over the worst 1 MHz band for carriers above 15 GHz,
supplied to the antenna transmission line

For the fixed service in the bands shared with space services
8.5 8AC the maximum power density (dB(W/Hz)) averaged over the worst 4 kHz band, calculated for the 

maximum effective radiated power
Note For a receiving land station, the maximum power density refers to the associated 
transmitting station

In the case of a VHF/UHF broadcasting station, required for assignments subject to § 5.1.3 of 
the GE06 Regional Agreement
In the case of a transmitting station, a receiving land station, or a typical transmitting station, 
required for assignments subject to the GE06 Regional Agreement

8.6 8B the radiated power, in dBW, in one of the forms described in Nos. 1.161 to 1.163
Note Where adaptive systems in the fixed or mobile service operating in the bands between 
300 kHz and 28 MHz (see also Resolution 729 (Rev.WRC-07)) use automatic power control, 
the radiated power includes the level of power control listed
under 8BA

For assignments in all services and frequency bands, except assignments subject to the GE06 
Regional Agreement, required if the power delivered to the antenna (8AA), or the maximum 
antenna gain (9G), is not provided
For an assignment subject to the GE06 Regional Agreement, required if the power delivered to 
the antenna (8AA) is not provided

8.7 8BA the range of power control, in dB
Required for adaptive systems in the fixed or mobile service operating in the bands between 
300 kHz and 28 MHz (see also Resolution 729 (Rev.WRC-07)), if automatic power control is 
used

8.8 8BH the maximum effective radiated power, in dBW, of the horizontally polarized component 
Required for horizontal or mixed polarization
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8.9 8BV the maximum effective radiated power, in dBW, of the vertically polarized component 
Required for vertical or mixed polarization

8.10 8BT the maximum effective radiated power, in dBW, in the plane defined by the beam tilt angle 
For a digital broadcasting assignment in the UHF band subject to the GE06 Regional Agreement 
only

8.11 8D the vision-to-sound carrier power ratio, in dB
Required for analogue television broadcasting

8.12 9L the maximum effective monopole radiated power, in dB(kW) 
Required for the GE75 Regional Agreement

8.13 For the RJ81 and RJ88 Regional Agreements:
8.13.1 9I the r.m.s. value of radiation

The product of the r.m.s. characteristic field strength in the horizontal plane and the square root 
of the power

8.13.2 9IA the value of the radiation at the central azimuth of the augmentation, in mV/m at 1 km 

8.13.3 9P the value of the special quadrature factor, in mV/m at 1 km
Note
the normal expanded quadrature factor when special precautions are taken to ensure pattern 
stability

9 ANTENNA CHARACTERISTICS
9.1 For a transmitting or receiving antenna:
9.1.1 9 the indicator showing whether the antenna is directional (D) or non-directional (ND)

In the case of a receiving land station, required for an assignment subject to the GE06 Regional 
Agreement

9.1.2 9D the code indicating the type of polarization (see the Preface)
In the case of a transmitting station, required for an assignment:

in the fixed service in the bands shared with space services; or
subject to the GE06 Regional Agreement

In the case of a receiving land station, required for an assignment subject to the GE06 Regional 
Agreement

9.1.3 9E the height of the antenna above ground level, in metres
In the case of a VHF/UHF broadcasting station, required for the ST61, GE84, GE89 or GE06 
Regional Agreements, and optional for assignments not subject to these Agreements
In the case of a transmitting station, required for an assignment:

in the bands shared with space services; or
subject to the GE06 Regional Agreement

In the case of a receiving land station, required for an assignment subject to the GE06 Regional 
Agreement
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9.2 For a directional transmitting or receiving antenna:
9.2.1 9C the total angular width of the radiation main lobe (beamwidth) measured horizontally in a plane 

containing the direction of maximum radiation, in degrees, within which the power radiated in any 
direction does not fall more than 3 dB below the power radiated in the direction of maximum 
radiation

In the case of a transmitting station, required for all assignments, except assignments subject to 
GE06 Regional Agreement where it is optional
In the case of a receiving land station, for an assignment subject to the GE06 Regional Agreement 
only

9.2.2 9GL the antenna gain towards the local horizon
For an assignment subject to the GE06 Regional Agreement only

9.2.3 9K the lowest total receiving system noise temperature, in kelvins
For an associated receiving antenna in the fixed service operating in the bands shared with space 
services only

9.3 For a transmitting antenna:
9.3.1 9EA the altitude of the site above mean sea level, in metres

In the case of a VHF/UHF broadcasting station, required for assignments subject to the ST61, 
GE84, GE89, or GE06 Regional Agreements, and optional for assignments not subject to these 
Agreements
In the case of a transmitting station, required for an assignment:

in the fixed or mobile service in the bands shared with space services; or 
subject to the GE06 Regional Agreement

9.3.2 9EB the maximum effective height of the antenna, in metres, above the mean level of the ground 
between 3 and 15 km from the transmitting antenna

In the case of a transmitting station, required for an assignment subject to the GE06 Regional 
Agreement

9.3.3 9EC the effective height of the antenna, in metres, above the mean level of the ground between 3 and 
15 km from the transmitting antenna, at 36 different azimuths in 10° intervals (i.e. 0°, 10°, ..., 350°), 
measured in the horizontal plane from True North in a clockwise direction

In the case of a VHF/UHF broadcasting station, required for an assignment subject to the ST61, 
GE84, GE89 or GE06 Regional Agreements
In the case of a transmitting station, required for an assignment subject to the GE06 Regional 
Agreement
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Notice related to

Description of data items and requirements

9.3.4 9G the maximum antenna gain (isotropic, relative to a short vertical antenna or relative to a half-wave 
dipole, as appropriate) of the transmitting antenna (see No. 1.160)

For a directional antenna, the gain is in the direction of maximum radiation
In the case of a transmitting station, or a typical transmitting station:

for all frequency bands and services, except assignments subject to the GE06 Regional 
Agreement, required if the antenna is:

directional, including where the antenna beam is rotating or swept; or
non-directional, and the power to the antenna (8AA) or the radiated power (8B) is not provided
for an assignment subject to the GE06 Regional Agreement required if the radiated power (8B) 

is not provided
In the case of a maritime mobile frequency allotment, required if the antenna is directional, 
including where the antenna beam is rotating or swept

9.3.5 9M the transmitting antenna design frequency
9.3.6 9S the beam tilt angle, in degrees

The beam tilt angle is measured from the horizontal plane towards ground and the sign of the 
angle is negative
Note In some broadcasting definitions, the angle may have the opposite sign
For a digital broadcasting assignment in the UHF band subject to the GE06 Regional Agreement 
only

9.3.7 9J the measured radiation pattern of the antenna, the reference radiation pattern or the symbols in 
standard references to be used for coordination

9.4 For a directional transmitting antenna where the antenna beam is rotating or swept:
9.4.1 9AB1

the horizontal plane from True North in a clockwise direction
9.4.2 9AB2

the horizontal plane from True North in a clockwise direction
9.5 For a directional transmitting antenna where the antenna beam is not rotating or swept:
9.5.1 9A the azimuth of maximum radiation of the transmitting antenna, measured in the horizontal plane 

from True North in a clockwise direction
9.5.2 9B the elevation angle of maximum directivity, in degrees

Required for an assignment in the bands shared with space services
9.5.3 9R the slew angle measured between the azimuth of maximum radiation and the direction of unslewed 

radiation
9.5.4 9NH the value of attenuation of the horizontally polarized component, at 36 different azimuths in 10° 

intervals (i.e. 0°, 10°, ..., 350°), measured in the horizontal plane from True North in a clockwise 
direction, with respect to the maximum effective radiated power of this component, in dB

For all assignments, except digital broadcasting assignments subject to the GE06 Regional 
Agreement and broadcasting assignments subject to § 5.1.3 of the GE06 Regional Agreement, 
required if the polarization is horizontal or mixed
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Notice related to

Description of data items and requirements

9.5.5 9NV the value of attenuation of the vertically polarized component, at 36 different azimuths in 10° 
intervals (i.e. 0°, 10°, ..., 350°), measured in the horizontal plane from True North in a clockwise 
direction, with respect to the maximum effective radiated power of this component, in dB

For all assignments, except digital broadcasting assignments subject to the GE06 Regional 
Agreement and broadcasting assignments subject to § 5.1.3 of the GE06 Regional Agreement, 
required if the polarization is vertical or mixed

9.5.6 9UH the value of attenuation of the horizontally polarized component in the horizontal plane, normalized 
to 0 dB, at 36 different azimuths in 10° intervals (i.e. 0°, 10°, ..., 350°), measured in the horizontal 
plane from True North in a clockwise direction, with respect to the maximum radiated power of 
this component, in dB

In the case of a VHF/UHF broadcasting station, for a digital broadcasting assignment subject to 
the GE06 Regional Agreement and an assignment subject to § 5.1.3 of the GE06 Regional 
Agreement, required if the polarization is horizontal or mixed
In the case of a transmitting station, for an assignment subject to § 5.1.3 of the GE06 Regional 
Agreement, required if the polarization is horizontal or mixed

9.5.7 9UV the value of attenuation of the vertically polarized component in the horizontal plane, normalized 
to 0 dB, at 36 different azimuths in 10° intervals (i.e. 0°, 10°, ..., 350°), measured in the horizontal 
plane from True North in a clockwise direction, with respect to the maximum radiated power of 
this component, in dB

In the case of a VHF/UHF broadcasting station, for a digital broadcasting assignment subject to 
the GE06 Regional Agreement and an assignment subject to § 5.1.3 of the GE06 Regional 
Agreement, required if the polarization is vertical or mixed
In the case of a transmitting station, for an assignment subject to § 5.1.3 of the GE06 Regional 
Agreement, required if the polarization is vertical or mixed

9.6 9Q the symbol identifying the type of antenna
Type A a simple vertical antenna
Type B a directional or omnidirectional antenna of complex construction

9.7 For a type A antenna (simple vertical antenna):
9.7.1 9EP

Required for the GE75 Regional Agreement
9.7.2 9F the electrical height of the antenna, in degrees 

Required for the RJ81 or RJ88 Regional Agreements
9.8 For a station subject to the GE75 Regional Agreement with a type B antenna (a directional 

antenna, or omnidirectional antenna of complex construction):
9.8.1 9GH the antenna gain, in dB, in the horizontal plane, at 36 different azimuths in 10° intervals (i.e. 0°, 

10°, ..., 350°), measured in the horizontal plane from True North in a clockwise direction
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Notice related to

Description of data items and requirements

9.8.2 9GV the antenna gain, in dB, in the vertical plane, at 36 different azimuths in 10° intervals (i.e. 0°, 10°, ..., 
350°) measured in the horizontal plane from True North in a clockwise direction, and at ten different 
elevations in 10° intervals (i.e. 0°, 10°, ..., 90°) measured in the vertical plane

Note If administrations have difficulty in providing this information, they can provide a 
reference to any other information that may be of assistance (e.g. ITU-R Recommendation, 
antenna pattern)

Required for an assignment to be used for night-time operation

9.9 For a station subject to the RJ81 or RJ88 Regional Agreements with a type B antenna 
(a directional antenna, or omnidirectional antenna of complex construction):

9.9.1 9O the symbol identifying the type of antenna radiation pattern (T, M, or E)

9.9.2 For antenna radiation pattern type M:
9.9.2.1 9NA the serial number of the augmentation as described by items 9IA, 9AA and 9CA

9.9.2.2 9AA the central azimuth of the augmentation (centre of the span) in degrees

9.9.2.3 9CA the total span of the augmentation, in degrees

9.9.3 For each tower of a type B antenna in the RJ81 or RJ88 Regional Agreements:

9.9.3.1 9T1 the serial number of each of the towers whose characteristics are described in items 9T2 to 9T8

9.9.3.2 9T8 the symbol corresponding to the tower structure

9.9.3.3 9T7 the electrical height, in degrees, of the tower under consideration
Required if the tower is not top-loaded nor sectionalized (see 9.9.4)

9.9.3.4 9T2 the ratio of the tower field to the field of the reference tower 
Required if the antenna consists of two or more towers

9.9.3.5 9T3 the positive or negative phase difference in the tower field with respect to the field of the 
reference tower, in degrees

Required if the antenna consists of two or more towers

9.9.3.6 9T4 the electrical spacing of the tower from the reference point, in degrees
Required if the antenna consists of two or more towers

9.9.3.7 9T5 the angular orientation of the tower from the reference point, in degrees (clockwise) from True 
North

Required if the antenna consists of two or more towers

9.9.4 For each tower of a type B antenna that is top-loaded or sectionalized in accordance with the 
Regional Administrative MF Broadcasting Conference (Region 2) Rio de Janeiro, 1981 or 
1988 Agreements:

9.9.4.1 9T9A the description of a top-loaded or sectionalized tower

9.9.4.2 9T9B the description of a top-loaded or sectionalized tower
Required if tower structure symbol (9T8) is 1, 2, 5, 6, 7, 8 or 9

9.9.4.3 9T9C the description of a top-loaded or sectionalized tower 
Required if the tower structure symbol (9T8) is 2, 5, 7 or 8
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Notice related to

Description of data items and requirements

9.9.4.4 9T9D the description of a top-loaded or sectionalized tower
Required if tower structures symbol (9T8) is 2, 5 or 8

10 HOURS OF OPERATION
10.1 10B the regular hours of operation (in hours and minutes from ... to ...) of the frequency assignment, in 

UTC
10.2 10BA the local operation period code (see the Preface)
10.3 10D the estimated peak hours of traffic
10.4 10E the estimated daily volume of traffic
11 COORDINATION AND AGREEMENT
11.1 11 the symbol of each administration with which coordination has been successfully effected 

Required if coordination is necessary and has been obtained pursuant to the relevant provisions 
of the Radio Regulations

11.2 11D a declaration by the notifying administration that all conditions associated with the remark are fully 
met for recording the submitted assignment in the Master International Frequency Register

Required for a digital broadcasting assignment subject to § 5.1.2 of the GE06 Regional 
Agreement and for the broadcasting and other primary services assignments notified pursuant to 
No. 5.1.3 of the Agreement

11.3 11C a signed commitment from the notifying administration that the submitted assignment for recording 
in the Master International Frequency Register shall not cause unacceptable interference and shall 
not claim protection

Required for an assignment subject to § 5.1.8 of the GE06 Regional Agreement
11.4 11E a signed commitment from the notifying administration that the submitted assignment for recording 

in the Master International Frequency Register shall not cause unacceptable interference and shall 
not claim protection

Required for an assignment subject to § 5.2.6 of the GE06 Regional Agreement
11.5 11F Recognition by the notifying administration that the registration of assignments in the aeronautical 

mobile (R) service in the 5 030-5 091 MHz frequency band accords with the purposes of ITU, 
including No. 7 of Article 1 of the ITU Constitution.

Required for an assignment in aeronautical mobile (R) service in the frequency band 
5 030-5 091 MHz

12 OPERATING ADMINISTRATION OR AGENCY
12.1 12A the symbol for the operating agency
12.2 12B the symbol for the address of the administration responsible for the station and to which 

communication should be sent on urgent matters regarding interference, quality of emissions and 
questions referring to the technical operation of the circuit (see Article 15, also the Preface)

In the case of a VHF/UHF broadcasting station, transmitting station, or a receiving land station, 
required for application of Article 11

13 REMARKS
13.1 13C Remarks for assisting the Bureau in processing the notice
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Characteristics for high altitude platform stations (HAPS) frequency assignments 
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1 _ GENERAL CHARACTERISTICS OF THE HAPS
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GENERAL INFORMATION
1.B the symbol of the notifying administration (see the Preface) X X X X 1.B
1.D the provision code of the Radio Regulations under which 

the notice has been submitted X X X X 1.D

1.ID1 the unique identifier given by the administration to the 
station X X X X 1.ID1

LOCATION OF THE STATION
1.4.a the name by which the station is known X X X X 1.4.a
1.4.b the code of the geographical area, above which the station 

is located (see the Preface) X X X X 1.4.b

1.4.c the nominal geographical coordinates of the station
Latitude and longitude are provided in degrees, minutes 
and seconds 

X X X X
1.4.c

1.4.h the nominal altitude of the station above mean sea level, 
in metres X X X X 1.4.h

1.4.t Station location tolerances: 1.4.t
1.4.t.1.a the planned latitudinal tolerance northerly limit, using 

d.m.s units X X X X 1.4.t.1.a

1.4.t.1.b the planned latitudinal tolerance southerly limit, using 
d.m.s units X X X X 1.4.t.1.b

1.4.t.2.a the planned longitudinal tolerance easterly limit, using 
d.m.s units X X X X 1.4.t.2.a

1.4.t.2.b the planned longitudinal tolerance westerly limit, using 
d.m.s units X X X X 1.4.t.2.b

1.4.t.3 the planned altitudinal tolerance, in metres X X X X 1.4.t.3
COMPLIANCE WITH TECHNICAL OR 
OPERATIONAL LIMITS

1.14.b a commitment that the HAPS does not exceed an out-of-
band pfd of 165 dB(W/(m2 · 4 kHz
surface in the bands 2 160-2 200 MHz in Region 2 and 
2 170-2 200 MHz in Regions 1 and 3 (see Resolution 221
(Rev.WRC-07))

X

1.14.b

1.14.c a commitment that the HAPS does not exceed the out-of-
band pfd limits of 165 dB(W/(m2 · MHz)) for angles of 

5° above the horizontal plane, 
165 + 5) dB(W/(m2 · MHz)) for angles of 

arrival between 5° and 25° and 130 dB(W/(m2 · MHz))
for angles of arrival between 25° and 90° 
(see Resolution 221 (Rev.WRC-07))

X

1.14.c

1.14.d a commitment that the unwanted power density into the 
HAPS ground station antenna in the band 31.3-31.8 GHz
shall not exceed 106 dB(W/MHz) under clear-sky 
conditions and 100 dB(W/MHz) under rainy conditions 
(see Resolution 145 (Rev.WRC-07))

Required in the band 31-31.3 GHz

+

1.14.d

- 58 -



AP4-33 

It
em

 id
en

tif
ie

r

1 _ GENERAL CHARACTERISTICS OF THE HAPS
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1.14.e a commitment that the maximum power density into an 
ubiquitous HAPS ground station antenna in the Urban Area 
Coverage (UAC) shall not exceed 6.4 dB(W/MHz) for 
elevation angles of ground station antenna greater than 30° 
and less than or equal to 90° (see Resolution 122 
(Rev.WRC-07))

Required in the bands 47.2-47.5 GHz and 47.9-48.2 GHz

+

1.14.e

1.14.f a commitment that the maximum power density into an 
ubiquitous HAPS ground station antenna in the Suburban 
Area Coverage (SAC) shall not exceed 22.57 dB(W/MHz) 
for elevation angles of ground station antenna greater than 
15° and less than or equal to 30° (see Resolution 122 
(Rev.WRC-07))

Required in the bands 47.2-47.5 GHz and 47.9-48.2 GHz

+

1.14.f

1.14.g a commitment that the maximum power density into an 
ubiquitous HAPS ground station antenna in the Rural Area 
Coverage (RAC) shall not exceed 28 dB(W/MHz) for 
elevation angles of ground station antenna greater than 5° 
and less than or equal to 15° (see Resolution 122 
(Rev.WRC-07))

Required in the bands 47.2-47.5 GHz and 47.9-48.2 GHz

+

1.14.g

1.14.h a commitment that the separation distance between the 
nadir of the HAPS and a radio astronomy station operating 
in the band 48.94-49.04 GHz within the territory of another 
administration shall exceed 50 km (see Resolution 122 
(Rev.WRC-07))

Required in the bands 47.2-47.5 GHz and 47.9-48.2 GHz

+

1.14.h

COORDINATION AND AGREEMENT
1.11.a the symbol of each administration with which coordination 

has been successfully effected, including where the 
agreement is to exceed the limits prescribed in the Radio 
Regulations + + + +

1.11.a

Required if coordination is necessary and has been 
obtained pursuant to the relevant provisions of the Radio 
Regulations

OPERATING ADMINISTRATION OR AGENCY
1.12.a the symbol for the operating agency O O O O 1.12.a
1.12.b the symbol for the address of the administration responsible 

for the station and to which communication should be sent 
on urgent matters regarding interference, quality of 
emissions and questions referring to the technical operation 
of the circuit (see Article 15)

X X X X

1.12.b

REMARKS
1.13.c Remarks for assisting the Bureau in processing the notice O O O O 1.13.c
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2 _ CHARACTERISTICS TO BE PROVIDED FOR EACH 
INDIVIDUAL OR COMPOSITE

HAPS ANTENNA BEAM
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IDENTIFICATION AND DIRECTION OF THE HAPS 
ANTENNA BEAM

2.1.a the designation of the HAPS antenna beam X X X X 2.1.a
2.1.b an indicator showing whether the antenna beam, under 

2.1.a, is fixed or whether it is steerable and/or 
reconfigurable

X X X X
2.1.b

2.1.c an indicator showing whether the HAPS antenna tracks the 
service area X X 2.1.c

2.1.d an indicator showing whether the antenna beam is 
individual or composite beam X X X X 2.1.d

ANTENNA CHARACTERISTICS
2.9.g the maximum co-polar isotropic gain X X X X 2.9.g
2.9.j the measured radiation pattern of the antenna, the reference 

radiation pattern or the symbols in standard references to be 
used for coordination

X X
2.9.j

2.9.gp the co-polar antenna gain contours plotted on a map of the 

HAPS onto a plane perpendicular to the axis from the centre 
of the Earth to the HAPS

The HAPS antenna gain contours shall be drawn as 
isolines of the isotropic gain, relative to the maximum 
antenna gain, when any of these contours is located either 
totally or partially outside the territory of the notifying 
administration
The antenna gain contours shall include the effects of the 
planned longitudinal and latitudinal tolerance, planned 
altitudinal tolerance and the pointing accuracy of the 
antenna, taking into consideration the movement of the 
HAPS antenna boresight around the effective boresight 
area

X X X X

2.9.gp
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3 _ CHARACTERISTICS TO BE PROVIDED FOR 
EACH FREQUENCY ASSIGNMENT FOR

EACH INDIVIDUAL OR COMPOSITE
HAPS ANTENNA BEAM
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ASSIGNED FREQUENCY 
3.1.a the assigned frequency, as defined in No. 1.148 X X X X 3.1.a
3.1.b the reference frequency, as defined in Article 1

Required if the modulation envelope is asymmetric + + + +
3.1.b

DATE OF OPERATION
3.2.c the date (actual or foreseen, as appropriate) of bringing the 

frequency assignment (new or modified) into use X X X X 3.2.c

LOCATION OF THE ASSOCIATED ANTENNA(S)
For an area in which associated transmitting/receiving 
ground station(s) operate:

3.5.c.a the geographical coordinates of a given zone
A minimum of six geographical coordinates are 
required, in degrees, minutes and seconds
Note For the fixed service in the bands 47.2-47.5 GHz
and 47.9-48.2 GHz the geographical coordinates are 
provided for each of the UAC, SAC and if applicable 
RAC (see the most recent version of Recommendation 
ITU-R F.1500)

Required if neither a circular area (3.5.e and 3.5.f) 
nor a geographical area (3.5.d) are provided

+ + + +

3.5.c.a

3.5.d the code of the geographical area (see the Preface)
Note For the fixed service in the bands 47.2-47.5 GHz
and 47.9-48.2 GHz separate geographical areas are 
provided for each of the UAC, SAC and if applicable 
RAC (see the most recent version of Recommendation 
ITU-R F.1500) 

Required if neither a circular area (3.5.e and 3.5.f) 
nor the geographical coordinates of a given zone 
(3.5.c.a) are provided

+ + + +

3.5.d

3.5.e the geographical coordinates of the centre of the circular 
area in which the associated ground station(s) are 
operating

The latitude and longitude are provided in degrees, 
minutes and seconds
Note For the fixed service in the bands 47.2-47.5 GHz
and 47.9-48.2 GHz different centres of the circular area 
may be provided for the UAC, SAC and if applicable 
RAC (see the most recent version of Recommendation 
ITU-R F.1500) 

Required if neither a geographical area (3.5.d) or 
geographical coordinates of a given zone (3.5.c.a) 
are provided 

+ + + +

3.5.e
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3 _ CHARACTERISTICS TO BE PROVIDED FOR 
EACH FREQUENCY ASSIGNMENT FOR

EACH INDIVIDUAL OR COMPOSITE
HAPS ANTENNA BEAM
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3.5.f the radius, in km, of the circular area

+ + + +

3.5.f
Note For the fixed service in the bands 47.2-47.5 GHz
and 47.9-48.2 GHz, a separate radius is provided for 
each of the UAC, SAC and if applicable RAC 
(see the most recent version of Recommendation 
ITU-R F.1500)

Required if neither a geographical area (3.5.d) nor 
geographical coordinates of a given zone (3.5.c.a) 
are provided

CLASS OF STATION AND NATURE OF SERVICE
3.6.a the class of station, using the symbols from the Preface X X X X 3.6.a
3.6.b the nature of service, using the symbols from the Preface X X X X 3.6.b

CLASS OF EMISSION AND NECESSARY 
BANDWIDTH

(in accordance with Article 2 and Appendix 1)
3.7.a the class of emission X X X X 3.7.a
3.7.b the necessary bandwidth X X X X 3.7.b

POWER CHARACTERISTICS OF THE 
TRANSMISSION

3.8 the symbol (X, Y or Z, as appropriate) describing the type 
of power (see Article 1) corresponding to the class of 
emission

X X X X
3.8.

3.8.aa the power delivered to the antenna, in dBW, including the 
level of power control in 3.8.BA 

Note For a receiving HAPS, the power delivered to 
the antenna refers to the associated transmitting ground 
station(s)

X X X

3.8.aa

3.8.AB the maximum power density1 averaged over the worst 
1 MHz band delivered to the antenna X X 3.8AB

3.8.BA the range of power control, in dB
Note For a receiving HAPS, the power control refers 
to its use by the associated transmitting ground 
station(s)

In the case of a receiving HAPS, required in the 
bands 47.2-47.5 GHz and 47.9-48.2 GHz

X +

3.8.BA

POLARIZATION AND RECEIVING SYSTEM NOISE 
TEMPERATURE

3.9.d the code indicating the type of polarization (see the 
Preface) X X X X 3.9.d

3.9.j the reference radiation pattern of the associated ground 
station(s)

Required in the bands 47.2-47.5 GHz and 
47.9-48.2 GHz

+ +

3.9.j

3.9.k the lowest total receiving system noise temperature, 
in kelvins, referred to the output of the receiving antenna X X 3.9.k

HOURS OF OPERATION
3.10.b the regular hours of operation (in hours and minutes 

from ... to ...) of the frequency assignment, in UTC X X X X 3.10.b
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ANNEX 2 

Characteristics of satellite networks, earth stations 
or radio astronomy stations2     (Rev.WRC-12)

Information relating to the data listed in the following Tables 

In many cases the data requirements involve the use of standard symbols in submissions to the 

IFIC) (Space Services), the ITU-R webpage and 
the Space Radiocommunication Stations on DVD-ROM. (In the Table, this is referred to simply as 

-R
Recommendations, for example, information on the mask data can be found in the most recent version 
of Recommendation ITU-R S.1503, and the most recent version of Recommendation ITU-R SM.1413 
provides general information related to submission of data. 

Key to the symbols used in Tables A, B, C and D 

_______________
2  The Radiocommunication Bureau shall develop and keep up-to-date forms of notice to meet fully the statutory 
provisions of this Appendix and related decisions of future conferences. Additional information on the items listed in this 
Annex together with an explanation of the symbols is to be found in the Preface to the BR IFIC (Space 
Services). (WRC-12)

X Mandatory information

+ Mandatory under the conditions specified in Column 2

O Optional information

C Mandatory if used as a basis to effect coordination with another administration

The data item is not applicable to the corresponding notice
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Reading the Appendix 4 Tables 

The rules used to link the sign with the text are based on the Table column headings covering specific 
procedures and specific services. 

1 If 

2 Data items grouped under a common subheading that limits the range of procedures, 

3 used as shown below 
when the associated conditions are different for individual columns, or if the indication is not the 
same across all applicable columns. 

A.6.c if agreement has been reached, the related provision code (see the Preface) + A.6.c

C.8.f.1
(e.i.r.p.) on the beam axis

Required only for a space-to-space link
+

C.8.f.1

A.4.b.5 For space stations operating in a frequency band subject to the 
provisions of Nos. 9.11A, 9.12 or 9.12A, the data elements to 
characterize properly the orbital statistics of the non-geostationary-
satellite system:

A.4.b.5

A.4.b.5.a the right ascension of the ascending node ( j) for the j-th orbital plane, 
measured counter-clockwise in the equatorial plane from the direction of the 
vernal equinox to the point where the satellite makes its South-to-North 
crossing of the equatorial plane (0° j < 360°)

X
A.4.b.5.a

A.3.a the symbol for the operating administration or agency (see the Preface) that 
is in operational control of the space station, earth station or radio astronomy 
station

In the case of Appendix 30B, required only for notification under 
Article 8

X +

A.3.a

- 64 -



AP4-39 

Footnotes to Tables A, B, C and D 

1 Not required for coordination under No. 9.7A. 

2 In calculating the maximum power density per Hz, see the most recent version of Recommendation ITU-R SF.675. 
For carriers below 15 GHz, the power density is averaged over the worst 4 kHz band. For carriers at or above 15 GHz,
the power density is averaged over the worst 1 MHz band. (WRC-12)
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Table of characteristics to be submitted for space and radio astronomy services  
(Rev.WRC-12)

TABLE A 

GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK,  
EARTH STATION OR RADIO ASTRONOMY STATION (Rev.WRC-15)

It
em

s i
n 

A
pp

en
di

x

A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.1 IDENTITY OF THE SATELLITE NETWORK, EARTH STATION OR RADIOASTRONOMY 
STATION

A.1.a the identity of the satellite network

A.1.b the beam identification
In the case of Appendix 30 or 30A, required for modification, suppression or notification of Plan 
assignments
In the case of Appendix 30B, required for a network derived from the Allotment Plan

A.1.e Identity of the earth station or radio astronomy station:
A.1.e.1 the type of earth station (specific or typical)

A.1.e.2 the name of the station

A.1.e.3 For a specific earth station or radio astronomy station:
A.1.e.3.a the country or geographical area in which the station is located, using the symbols from the Preface

A.1.e.3.b the geographical coordinates of each transmitting or receiving antenna site constituting the station 
latitude and longitude in degrees and minutes)

For a specific earth station, seconds are to be provided if the coordination area of the earth station 
overlaps the territory of another administration

A.1.f Administration and intergovernmental organization symbol:
A.1.f.1 the symbol of the notifying administration (see the Preface)

A.1.f.2 if the notice is submitted on behalf of a group of administrations, the symbols of each of the 
administrations in the group, submitting the information on the satellite network (see the Preface)

A.1.f.3 if the notice is submitted on behalf of an intergovernmental satellite organization, the symbol of that 
organization (see the Preface)

A.1.g Not used
A.1.g.1 Not used
A.1.g.2 Not used
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R
ad
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A.1

X X X X X X X X A.1.a

+ + +

A.1.b

A.1.e

X A.1.e.1
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A.1.e.3.b

X

A.1.f

X X X X X X X X X A.1.f.1 X

+ + + + + + + + A.1.f.2

+ + + + + + + + A.1.f.3

A.1.g
A.1.g.1

A.1.g.2
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.2 DATE OF BRINGING INTO USE
A.2.a the date (actual or foreseen, as appropriate) of bringing the frequency assignment (new or modified) 

into use
For a frequency assignment to a GSO space station, including frequency assignments in 
Appendices 30, 30A and 30B, the date of bringing into use is as defined in Nos. 11.44B and 11.44.2
Whenever the assignment is changed in any of its basic characteristics (except in the case of a change
under A.1.a, the date to be given shall be that of the latest change (actual or foreseen, as appropriate)
Required only for notification

A.2.b for a space station, the period of validity of the frequency assignments (see Resolution 4
(Rev.WRC-03))

A.2.c the date (actual or foreseen, as appropriate) on which reception of the frequency band begins or on which 
any of the basic characteristics are modified

A.3 OPERATING ADMINISTRATION OR AGENCY
A.3.a the symbol for the operating administration or agency (see the Preface) that is in operational control of 

the space station, earth station or radio astronomy station
In the case of Appendix 30B, required only for notification under Article 8

A.3.b the symbol for the address of the administration (see the Preface) to which communication should be 
sent on urgent matters regarding interference, quality of emissions and questions referring to the 
technical operation of the network or station (see Article 15)

In the case of Appendix 30B, required only for notification under Article 8

A.4 ORBITAL INFORMATION
A.4.a For a space station onboard a geostationary-satellite:
A.4.a.1 the nominal geographical longitude on the geostationary-satellite orbit (GSO)
A.4.a.2 Orbital tolerances
A.4.a.2.a the planned longitudinal tolerance easterly limit

A.4.a.2.b the planned longitudinal tolerance westerly limit

A.4.a.2.c the planned inclination excursion
A.4.a.4 Not used
A.4.a.4.a Not used
A.4.a.4.b Not used
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A.3

X X X X X X +
A.3.a

X

X X X X X X +

A.3.b

X

A.4
A.4.a

X X X X X A.4.a.1
A.4.a.2

X X X X A.4.a.2.a

X X X X A.4.a.2.b

X X A.4.a.2.c
A.4.a.4

A.4.a.4.a

A.4.a.4.b
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.4.b For space station(s) onboard non-geostationary satellite(s):
A.4.b.1 the number of orbital planes
A.4.b.2 the reference body code

A.4.b.3 For space stations of a non-geostationary fixed-satellite service system operating in the band 
3 400-4 200 MHz:

A.4.b.3.a the maximum number of space stations (NN) in a non-geostationary-satellite system simultaneously 
transmitting on a co-frequency basis in the fixed-satellite service in the Northern Hemisphere

A.4.b.3.b the maximum number of space stations (NS) in a non-geostationary-satellite system simultaneously 
transmitting on a co-frequency basis in the fixed-satellite service in the Southern Hemisphere

A.4.b.4 For each orbital plane, where the Earth is the reference body:
A.4.b.4.a the angle of inclination (ij

ij < 180°)

A.4.b.4.b the number of satellites in the orbital plane
A.4.b.4.c the period

A.4.b.4.d the altitude, in kilometres, of the apogee of the space station

A.4.b.4.e the altitude, in kilometres, of the perigee of the space station

A.4.b.4.f the minimum altitude of the space station above the surface of the Earth at which any satellite transmits
A.4.b.5 For space stations operating in a frequency band subject to the provisions of Nos. 9.11A, 9.12 or 

9.12A, the data elements to characterize properly the orbital statistics of the non-geostationary-
satellite system:

A.4.b.5.a the right ascension of the ascending node ( j) for the j-th orbital plane, measured counter-clockwise 
in the equatorial plane from the direction of the vernal equinox to the point where the satellite makes 
its South-to-North crossing of the equatorial plane (0° j < 360°)

A.4.b.5.b the initial phase angle ( i) of the i-th satellite in its orbital plane at reference time t = 0, measured from 
i < 360°)

A.4.b.5.c the argument of perigee ( p), measured in the orbital plane, in the direction of motion, from the 
p < 360°)

A.4.b.6 For space stations operating in a frequency band subject to Nos. 22.5C, 22.5D or 22.5F, the data 
elements to characterize properly the orbital operation of the non-geostationary-satellite system:

A.4.b.6.a For each range of latitudes:
A.4.b.6.a.1 the maximum number of non-geostationary satellites transmitting with overlapping frequencies to 

a given location

A.4.b.6.a.2 the associated start of the latitude range
A.4.b.6.a.3 the associated end of the latitude range

A.4.b.6.b Not used
A.4.b.6.c an indicator showing whether the space station uses station-keeping to maintain a repeating 

ground track

- 70 -



AP4-45

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 g
eo

st
at

io
na

ry
-

sa
te

lli
te

 n
et

w
or

k

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

su
bj

ec
t t

o 
co

or
di

na
tio

n 
un

de
r 

Se
ct

io
n 

II
of

 A
rt

ic
le

9

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

no
t s

ub
je

ct
 

to
 c

oo
rd

in
at

io
n 

un
de

r 
Se

ct
io

n
II

of
 A

rt
ic

le
9

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

(in
cl

ud
in

g 
sp

ac
e 

op
er

at
io

n 
fu

nc
tio

ns
 u

nd
er

 A
rt

ic
le

2A
 

of
 A

pp
en

di
ce

s 3
0 

or
 3

0A
) 

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

n 
ea

rt
h 

st
at

io
n 

(in
cl

ud
in

g 
no

tif
ic

at
io

n 
un

de
r 

A
pp

en
di

ce
s 3

0A
 o

r 
30

B
) 

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
br

oa
dc

as
tin

g-
sa

te
lli

te
 se

rv
ic

e 
un

de
r 

A
pp

en
di

x
30

 (A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

(fe
ed

er
-li

nk
) u

nd
er

 A
pp

en
di

x
30

A
 

(A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
fix

ed
-

sa
te

lli
te

 se
rv

ic
e 

un
de

r 
A

pp
en

di
x

30
B

 
(A

rt
ic

le
s 6

 a
nd

 8
)

It
em

s i
n 

A
pp

en
di

x

R
ad

io
 a

st
ro

no
m

y

A.4.b

X X A.4.b.1

X X X A.4.b.2

A.4.b.3
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X X A.4.b.3.b

A.4.b.4

X X A.4.b.4.a

X X A.4.b.4.b

X X A.4.b.4.c

X X A.4.b.4.d

X X A.4.b.4.e

X X A.4.b.4.f
A.4.b.5

X
A.4.b.5.a

X A.4.b.5.b

X A.4.b.5.c

A.4.b.6

A.4.b.6.a

X A.4.b.6.a.1

X A.4.b.6.a.2

X A.4.b.6.a.3

A.4.b.6.b

X A.4.b.6.c
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.4.b.6.d if the space station uses station-keeping to maintain a repeating ground track, the time in seconds that 
it takes for the constellation to return to its starting position, i.e. such that all satellites are in the same 
location with respect to the Earth and each other

A.4.b.6.e an indicator showing whether the space station should be modelled with a specific precession rate of 
the ascending node of the orbit instead of the J2 term

A.4.b.6.f if the space station is to be modelled with a specific precession rate of the ascending node of the orbit 
instead of the J2 term, the precession rate in degrees/day, measured counter-clockwise in the equatorial 
plane

A.4.b.6.g j) for the j-th orbital plane, measured counter-clockwise in the 
equatorial plane from the Greenwich meridian to the point where the satellite orbit makes its South-
to-North crossing of the equatorial plane (0° j < 360°)

Note

time

A.4.b.6.h the date (day:month:year) at which the satellite is at the location defined by the longitude of the 
j), (see Note under A.4.b.6.g)

A.4.b.6.i the time (hours:minutes) at which the satellite is at the location defined by the longitude of the 
j), (see Note under A.4.b.6.g)

A.4.b.6.j the longitudinal tolerance of the longitude of the ascending node
A.4.b.7 For space stations operating in a frequency band subject to Nos. 22.5C, 22.5D or 22.5F, the data 

elements to characterize properly the performance of the non-geostationary-satellite system:
A.4.b.7.a the maximum number of non-geostationary satellites receiving simultaneously with overlapping 

frequencies from the associated earth stations within a given cell

A.4.b.7.b the average number of associated earth stations with overlapping frequencies per square kilometre 
within a cell

A.4.b.7.c the average distance, in kilometres, between co-frequency cells

A.4.b.7.d For the exclusion zone about the geostationary-satellite orbit:
A.4.b.7.d.1 the type of zone (based on topocentric angle, satellite-based angle or other method for establishing 

the exclusion zone)

A.4.b.7.d.2 if the zone is based on a topocentric angle or a satellite-based angle, the width of the zone, in degrees
A.4.b.7.d.3 if an alternative method is used for establishing the exclusion zone, a detailed description of the 

avoidance mechanism

A.4.c For an earth station:
A.4.c.1 the identity of the associated space station(s) with which communication is to be established

A.4.c.2 if communication is to be established with a geostationary space station, its orbital position
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X

A.4.b.6.g

X A.4.b.6.h

X A.4.b.6.i

X A.4.b.6.j
A.4.b.7

X A.4.b.7.a

X A.4.b.7.b

X A.4.b.7.c

A.4.b.7.d

X A.4.b.7.d.1

+ A.4.b.7.d.2

+ A.4.b.7.d.3

A.4.c

X A.4.c.1

+ A.4.c.2
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.5 COORDINATIONS
A.5.a.1 the symbol of any administration (see the Preface) with which coordination has been successfully 

effected
Required only in the case of notification

A.5.a.2 the symbol of any intergovernmental organization (see the Preface) with which coordination has been 
successfully effected

Required only in the case of notification

A.5.b.1 the symbol of any administration (see the Preface) with which coordination has been sought but not 
completed

A.5.b.2 the symbol of any intergovernmental organization (see the Preface) with which coordination has been 
sought but not completed

A.5.c the related provision code (see the Preface) under which coordination has been sought or completed if 
either A.5.a.1 (and A.5.a.2) or A.5.b.1 (and A.5.b.2) has been supplied

A.6 AGREEMENTS
A.6.a if appropriate, the symbol of any administration or administration representing a group of 

administrations (see the Preface) with which agreement has been reached, including where the agreement 
is to exceed the limits prescribed in these Regulations

A.6.b if appropriate, the symbol of any intergovernmental organization (see the Preface) with which agreement 
has been reached, including where the agreement is to exceed the limits prescribed in these Regulations

A.6.c if agreement has been reached, the related provision code (see the Preface)

A.7 SPECIFIC EARTH STATION OR RADIO ASTRONOMY STATION SITE CHARACTERISTICS
A.7.a.1 the horizon elevation angle, in degrees, for each azimuth around the earth station

A.7.a.2 the distance, in kilometres, from the earth station to the horizon for each azimuth around the earth station
A.7.b.1

plane
For determining the minimum elevation angle of an earth station, due regard should be given to 
possible inclined-orbit operation of the associated geostationary space station

In the case of an earth station, required for operation to geostationary satellites

A.7.b.2
plane

A.7.c.1
in degrees, clockwise from True North

For determining the start azimuth of an earth station, due regard should be given to possible inclined-
orbit operation of the associated geostationary space station

In the case of an earth station, required for operation to geostationary satellites
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.14 FOR STATIONS OPERATING IN A FREQUENCY BAND SUBJECT TO Nos. 22.5C, 22.5D OR 
22.5F: SPECTRUM MASKS

A.14.a For each e.i.r.p. mask used by the non-geostationary space station:
A.14.a.1 the mask identification code

A.14.a.2 the lowest frequency for which the mask is valid

A.14.a.3 the highest frequency for which the mask is valid

A.14.a.4 the mask pattern defined in terms of the power in the reference bandwidth for a series of off-axis angles 
with respect to a specified reference point

A.14.b For each associated earth station e.i.r.p. mask:
A.14.b.1 the mask identification code
A.14.b.2 the lowest frequency for which the mask is valid

A.14.b.3 the highest frequency for which the mask is valid

A.14.b.4 the minimum elevation angle at which any associated earth station can transmit to a non-geostationary 
satellite

A.14.b.5 the minimum separation angle between the geostationary-satellite orbit arc and the associated earth 
station main beam-axis at which the associated earth station can transmit towards a non-geostationary 
satellite

A.14.b.6 the mask pattern defined in terms of the power in the reference bandwidth for a series of off-axis angles 
with respect to a specified reference point

A.14.c For each pfd mask used by the non-geostationary space station:
Note The space station pfd mask is defined by the maximum power flux-density generated by any 
space station in the interfering non-geostationary-satellite system as seen from any point on the surface 
of the Earth

A.14.c.1 the mask identification code

A.14.c.2 the lowest frequency for which the mask is valid

A.14.c.3 the highest frequency for which the mask is valid
A.14.c.4 the type of mask

A.14.c.5 the mask pattern of the power flux-density defined in three dimensions

A.15 COMMITMENT REGARDING COMPLIANCE WITH ADDITIONAL OPERATIONAL 
EQUIVALENT POWER FLUX-

A.15.a a commitment that the filed for system will meet the additional operational epfd limits that are specified 
in Table 22-4A1 under No. 22.5I

Required only for non-geostationary-satellite systems operating in the fixed-satellite service in the 
bands 10.7-11.7 GHz (in all Regions), 11.7-12.2 GHz (Region 2), 12.2-12.5 GHz (Region 3), and 
12.5-12.75 GHz (Regions 1 and 3) 

- 78 -



AP4-53

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 g
eo

st
at

io
na

ry
-

sa
te

lli
te

 n
et

w
or

k

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

su
bj

ec
t t

o 
co

or
di

na
tio

n 
un

de
r 

Se
ct

io
n 

II
of

 A
rt

ic
le

9

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

no
t s

ub
je

ct
 

to
 c

oo
rd

in
at

io
n 

un
de

r 
Se

ct
io

n
II

of
 A

rt
ic

le
9

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

(in
cl

ud
in

g 
sp

ac
e 

op
er

at
io

n 
fu

nc
tio

ns
 u

nd
er

 A
rt

ic
le

2A
 

of
 A

pp
en

di
ce

s 3
0 

or
 3

0A
) 

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

n 
ea

rt
h 

st
at

io
n 

(in
cl

ud
in

g 
no

tif
ic

at
io

n 
un

de
r 

A
pp

en
di

ce
s 3

0A
 o

r 
30

B
) 

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
br

oa
dc

as
tin

g-
sa

te
lli

te
 se

rv
ic

e 
un

de
r 

A
pp

en
di

x
30

 (A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

(fe
ed

er
-li

nk
) u

nd
er

 A
pp

en
di

x
30

A
 

(A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
fix

ed
-

sa
te

lli
te

 se
rv

ic
e 

un
de

r 
A

pp
en

di
x

30
B

 
(A

rt
ic

le
s 6

 a
nd

 8
)

It
em

s i
n 

A
pp

en
di

x

R
ad

io
 a

st
ro

no
m

y

A.14

A.14.a

X A.14.a.1

X A.14.a.2

X A.14.a.3

X A.14.a.4

A.14.b

X A.14.b.1

X A.14.b.2

X A.14.b.3

X A.14.b.4

X
A.14.b.5

X A.14.b.6

A.14.c

X A.14.c.1

X A.14.c.2

X A.14.c.3

X A.14.c.4

X A.14.c.5

A.15

+

A.15.a

- 79 -



AP4-54 

It
em

s i
n 

A
pp

en
di

x

A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.16 COMMITMENT REGARDING COMPLIANCE WITH OFF-AXIS POWER LIMITATIONS,
POWER FLUX-DENSITY (pfd) LIMITS OR SEPARATION DISTANCE

A.16.a a commitment that the associated earth stations operating with a geostationary-satellite network in the 
fixed-satellite service meet the off-axis power limitations given in Nos. 22.26 to 22.28 or 22.32
(as appropriate) under the conditions specified in Nos. 22.30, 22.31 and 22.34 to 22.39

Required only where the earth stations are subject to those power limitations

A.16.b a commitment by administrations that the filed system will meet the single entry power flux-density 
limits that are specified in No. 5.502

Required only for specific earth station antennas less than 4.5 m in diameter operating with 
geostationary space stations in the fixed-satellite service in the band 13.75-14 GHz

A.16.c a commitment by administrations that the earth station associated with the filed system will meet the 
separation distance as specified in No. 5.509E and the power flux-density limits that are specified in 
No. 5.509D

A.17 COMPLIANCE WITH POWER FLUX-DENSITY, pfd, LIMITS
A.17.a a commitment of compliance with per-satellite power-

of 129 dB(W/(m2 · MHz)) in any 1 MHz band under free space propagation conditions
Required only for satellite systems operating in the radionavigation-satellite service in the band 
1 164-1 215 MHz

A.17.b.1 the calculated aggregate power flux-
radionavigation-satellite system in the frequency band 4 990-5 000 MHz in a 10 MHz bandwidth, as 
defined in resolves 1 of Resolution 741 (Rev.WRC-15)

Required only for geostationary-satellite systems operating in the radionavigation-satellite service in 
the frequency band 5 010-5 030 MHz

A.17.b.2 the calculated aggregate power flux-
any radionavigation-satellite service system in the band 5 030-5 150 MHz in a 150 kHz bandwidth, as 
defined in No. 5.443B

Required only for satellite systems operating in the radionavigation-satellite service in the band 
5 010-5 030 MHz

A.17.b.3 the equivalent power flux- -
geostationary radionavigation-satellite service system in the frequency band 4 990-5 000 MHz in a 
10 MHz bandwidth, as defined in resolves 2 of Resolution 741 (Rev.WRC-15)

Required only for non-geostationary-satellite systems operating in the radionavigation-satellite 
service in the frequency band 5 010-5 030 MHz
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A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK, 
EARTH STATION OR RADIO ASTRONOMY STATION 

A.17.c Not used
A.17.d the mean power flux-

No. 5.549A for the frequency band 35.5-36 GHz or in Table 21-4 for the frequency band 
9 900-10 400 MHz

Required only for satellite systems operating in
the Earth exploration-satellite service (active) or space research service (active) in the frequency 
band 35.5-36 GHz
the Earth exploration-satellite service (active) in the frequency band 9 900-10 400 MHz

A.17.e.1 the calculated equivalent power flux-density produced at the site of a radio astronomy station in the band 
42.5-43.5 GHz, as defined in No. 5.551H

Required only for non-geostationary-satellite systems operating in the fixed-satellite service and 
broadcasting-satellite service in the band 42-42.5 GHz

A.17.e.2 the calculated power flux-density produced at the site of a radio astronomy station in the band 
42.5-43.5 GHz, as defined in No. 5.551I

Required only for geostationary-satellite systems operating in the fixed-satellite service and 
broadcasting-satellite service in the band 42-42.5 GHz

A.18 COMPLIANCE WITH NOTIFICATION OF AIRCRAFT EARTH STATION(S)
A.18.a a commitment that the characteristics of the aircraft earth station (AES) in the aeronautical mobile-

satellite service are within the characteristics of the specific and/or typical earth station published by the 
Bureau for the space station to which the AES is associated

Required only for the band 14-14.5 GHz, when an aircraft earth station in the aeronautical mobile-
satellite service communicates with a space station in the fixed-satellite service

A.19 COMPLIANCE WITH § 6.26 OF ARTICLE 6 OF APPENDIX 30B
A.19.a a commitment that the use of the assignment shall not cause unacceptable interference to, nor claim 

protection from, those assignments for which agreement still needs to be obtained 
Required if the notice is submitted under § 6.25 of Article 6 of Appendix 30B

- 82 -



AP4-57

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 g
eo

st
at

io
na

ry
-

sa
te

lli
te

 n
et

w
or

k

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

su
bj

ec
t t

o 
co

or
di

na
tio

n 
un

de
r 

Se
ct

io
n 

II
 

of
 A

rt
ic

le
9

A
dv

an
ce

 p
ub

lic
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

no
t s

ub
je

ct
 

to
 c

oo
rd

in
at

io
n 

un
de

r 
Se

ct
io

n
II

of
 A

rt
ic

le
9

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k 

(in
cl

ud
in

g 
sp

ac
e 

op
er

at
io

n 
fu

nc
tio

ns
 u

nd
er

 A
rt

ic
le

2A
 

of
 A

pp
en

di
ce

s 3
0 

or
 3

0A
) 

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

 n
on

-
ge

os
ta

tio
na

ry
-s

at
el

lit
e 

ne
tw

or
k

N
ot

ifi
ca

tio
n 

or
 c

oo
rd

in
at

io
n 

of
 a

n 
ea

rt
h 

st
at

io
n 

(in
cl

ud
in

g 
no

tif
ic

at
io

n 
un

de
r 

A
pp

en
di

ce
s 3

0A
 o

r 
30

B
) 

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
br

oa
dc

as
tin

g-
sa

te
lli

te
 se

rv
ic

e 
un

de
r 

A
pp

en
di

x
30

 (A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

(fe
ed

er
-li

nk
) u

nd
er

 A
pp

en
di

x
30

A
 

(A
rt

ic
le

s 4
 a

nd
 5

)

N
ot

ic
e 

fo
r 

a 
sa

te
lli

te
 n

et
w

or
k 

in
 th

e 
fix

ed
-

sa
te

lli
te

 se
rv

ic
e 

un
de

r 
A

pp
en

di
x

30
B

 
(A

rt
ic

le
s 6

 a
nd

 8
)

It
em

s i
n 

A
pp

en
di

x

R
ad

io
 a

st
ro

no
m

y

A.17.c

+ +

A.17.d

+

A.17.e.1

+

A.17.e.2

A.18

+ +

A.18.a

A.19

+
A.19.a

- 83 -



AP4-58 

TABLE B 

CHARACTERISTICS TO BE PROVIDED FOR EACH SATELLITE ANTENNA BEAM OR  
EACH EARTH STATION OR RADIO ASTRONOMY ANTENNA (Rev.WRC-15)
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B _ CHARACTERISTICS TO BE PROVIDED FOR EACH SATELLITE ANTENNA BEAM OR EACH 
EARTH STATION OR RADIO ASTRONOMY ANTENNA

B.1 IDENTIFICATION AND DIRECTION OF THE SATELLITE ANTENNA BEAM
B.1.a the designation of the satellite antenna beam

For an earth station, the designation of the satellite antenna beam of the associated space station
B.1.b an indicator showing whether the antenna beam, under B.1.a, is fixed or whether it is steerable and / 

or reconfigurable
B.2 TRANSMISSION / RECEPTION INDICATOR FOR THE BEAM OF THE SPACE STATION 

OR THE ASSOCIATED SPACE STATION
B.2bis CONTINUOUS/NON-CONTINUOUS TRANSMISSION INDICATOR FOR THE BEAM OF 

THE SPACE STATION
B.2bis.a an indicator specifying whether the space station only transmits when visible from the notified service 

area
In the case of advance publication, required only for frequency assignments of a non-geostationary 
satellite transmitting beam
In the case of notification or coordination of a non-geostationary-satellite network, required only 
for frequency assignments of a non-geostationary satellite transmitting beam of a satellite network 
not subject to Nos. 22.5C, 22.5D or 22.5F

B.2bis.b in case of non-continuous transmission in item B.2bis.a, the minimum elevation angle above which 
transmissions occur when the space station is visible from the notified service area
In the case of notification or coordination of a non-geostationary-satellite network, only for frequency 
assignments of a non-geostationary satellite transmitting beam of a satellite network not subject to 
Nos. 22.5C, 22.5D or 22.5F

B.3 SPACE STATION ANTENNA CHARACTERISTICS
B.3.a For each space station antenna:
B.3.a.1 the maximum co-polar isotropic gain, in dBi

Where a steerable beam (see No. 1.191) is used, if the effective boresight area (see No. 1.175) is 
identical with the global service area, the maximum antenna gain, in dBi, is applicable to all points 

surface
B.3.a.2 if a non-elliptical beam, the maximum cross-polar isotropic antenna gain, in dBi
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B.1

X X X X X X X
B.1.a

X X X X X X B.1.b

X X X + 1 X B.2

B.2bis

+ +

B.2bis.a

O O

B.2bis.b

B.3
B.3.a

X X X X X X

B.3.a.1

+ + B.3.a.2
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B _ CHARACTERISTICS TO BE PROVIDED FOR EACH SATELLITE ANTENNA BEAM OR EACH 
EARTH STATION OR RADIO ASTRONOMY ANTENNA

B.3.b Antenna gain contours:
B.3.b.1 the co-

projection from the satellite onto a plane perpendicular to the axis from the centre of the Earth to the 
satellite

The space station antenna gain contours shall be drawn as isolines of the isotropic gain, at least for 
dB and at 10 dB intervals thereafter, as necessary, relative to the maximum 

antenna gain, when any of these contours is located either totally or partially anywhere within the 
limit of visibility of the Earth from the given geostationary satellite
Whenever possible, the gain contours of the space station antenna should also be provided in a 
numerical format (e.g. equation or table)
Where a steerable beam (see No. 1.191) is used, if the effective boresight area (see No. 1.175) is 
less than the global service area, the contours are the result of moving the boresight of the steerable 
beam around the limit defined by the effective boresight area and are to be provided as described 
above but shall also include the 0 dB relative gain isoline. In addition, for a steerable beam, except 
for the case of Appendix 30B, see also No. 21.16 (and its associated Rules of Procedure)
The antenna gain contours shall include the effects of the planned inclination excursion, longitudinal 
tolerance and the planned pointing accuracy of the antenna
Note Taking due account of applicable technical restrictions and allowing some reasonable degree 
of flexibility for satellite operations, administrations should, to the extent practicable, align the areas 
the satellite steerable beams could cover with the service area of their networks with due regard to 
their service objectives.

In the case of Appendix 30, 30A or 30B, required only for non-elliptical beams
B.3.b.2 if a non-elliptical beam, the cross-polar gain contours shall be provided as defined under B.3.b.1
B.3.c Antenna radiation patterns:
B.3.c.1 the co-polar antenna radiation pattern

In the case of geostationary space stations required only where the antenna radiation beam is
directed towards another satellite
In the case of Appendix 30, 30A or 30B, required only for elliptical antenna beams

B.3.c.2 if an elliptical beam, the cross-polar antenna radiation pattern
B.3.d the pointing accuracy of the antenna

In the case of Appendix 30, 30A or 30B, required only for elliptical beams
B.3.e if the space station is operating in a frequency band allocated in the Earth-to-space direction and in 

the space-to-Earth direction, the gain of the antenna in the direction of those parts of the geostationary-
satellite orbit which are not obstructed by the Earth.

In the case of Appendix 30, required only in the frequency band 12.5-12.7 GHz
B.3.f For a space station submitted in accordance with Appendix 30, 30A or 30B:
B.3.f.1 the boresight or aim point of the antenna beam (longitude and latitude)
B.3.f.2 For each elliptical beam:
B.3.f.2.a the rotational accuracy, in degrees
B.3.f.2.b the major axis orientation, in degrees, anticlockwise from the Equator
B.3.f.2.c the major axis, in degrees, at the half-power beamwidth
B.3.f.2.d the minor axis, in degrees, at the half-power beamwidth
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B.3.b

X + + +

B.3.b.1

+ + B.3.b.2
B.3.c

X + X + + +

B.3.c.1

+ + B.3.c.2

X + + +
B.3.d

+ + +

B.3.e

B.3.f
X X X B.3.f.1

B.3.f.2
X X X B.3.f.2.a
X X X B.3.f.2.b
X X X B.3.f.2.c
X X X B.3.f.2.d
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B _ CHARACTERISTICS TO BE PROVIDED FOR EACH SATELLITE ANTENNA BEAM OR EACH 
EARTH STATION OR RADIO ASTRONOMY ANTENNA

B.4 ADDITIONAL CHARACTERISTICS FOR NON-GEOSTATIONARY SPACE STATION 
ANTENNA

B.4.a.1 the reference number of each orbital plane in which the space station antenna characteristics are used
B.4.a.2 if the antenna characteristics of a space station are not common to every satellite in the specified orbital 

plane, the reference number of each satellite in the specified orbital plane, on which the space station 
antenna characteristics are used

B.4.a.3 For a space station submitted in accordance with Nos. 9.11A, 9.12, 9.12A or for active or passive 
sensors on board a non-geostationary-satellite network not subject to coordination under 
Section II of Article 9:

B.4.a.3.a For the orientation angles of the satellite transmitting and receiving antenna beams:
B.4.a.3.a.1 the orientation angle alpha, in degrees, (see the most recent version of Recommendation 

ITU-R SM.1413)
B.4.a.3.a.2 the orientation angle beta, in degrees, (see the most recent version of Recommendation 

ITU-R SM.1413)
B.4.b For a space station submitted in accordance with Nos. 9.11A, 9.12 or 9.12A:
B.4.b.1 Not used
B.4.b.1.a Not used
B.4.b.1.b Not used
B.4.b.2 the satellite antenna gain G( e) as a function of elevation angle ( e) at a fixed point on the Earth
B.4.b.3 the spreading loss as a function of elevation angle (to be determined by equations or provided in 

graphical format)
B.4.b.4 For each beam:
B.4.b.4.a the maximum beam peak e.i.r.p./4 kHz
B.4.b.4.b the average beam peak e.i.r.p./4 kHz
B.4.b.4.c the maximum beam peak e.i.r.p./1 MHz
B.4.b.4.d the average beam peak e.i.r.p./1 MHz
B.4.b.5 the calculated peak value of power flux-density produced within ±5° inclination of the geostationary-

satellite orbit
Required only for the fixed-satellite service (space-to-Earth) in the band 6 700-7 075 MHz

B.5 EARTH STATION ANTENNA CHARACTERISTICS
B.5.a the isotropic gain, in dBi, of the antenna in the direction of maximum radiation (see No. 1.160)
B.5.b the half-power beamwidth, in degrees
B.5.c either the measured radiation pattern of the antenna or the reference radiation pattern to be used for 

coordination
For coordination under No. 9.7A, the reference radiation pattern is to be provided

B.5.d antenna dimension aligned with the geostationary arc (DGSO), in metres (see the most recent version 
of Recommendation ITU-R S.1855) 

except in the case of Appendix 30 or 30A
B.6 RADIO ASTRONOMY STATION ANTENNA CHARACTERISTICS
B.6.a the antenna type (see the Preface)
B.6.b the antenna dimensions (see the Preface)
B.6.c the effective area of the antenna (see the Preface)
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B.4

X X B.4.a.1

+ +
B.4.a.2

B.4.a.3

B.4.a.3.a

X X B.4.a.3.a.1

X X B.4.a.3.a.2

B.4.b
B.4.b.1
B.4.b.1.a
B.4.b.1.b

X B.4.b.2

X B.4.b.3

X B.4.b.4
X B.4.b.4.a
X B.4.b.4.b
X B.4.b.4.c
X B.4.b.4.d

+
B.4.b.5

B.5
X B.5.a
+ 1 B.5.b

X
B.5.c

O
B.5.d

B.6
B.6.a X
B.6.b X
B.6.c X
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TABLE C 

CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY ASSIGNMENTS  
FOR A SATELLITE ANTENNA BEAM OR AN EARTH STATION OR  

RADIO ASTRONOMY ANTENNA (Rev.WRC-15)
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.1 FREQUENCY RANGE
C.1.a the lower limit of the frequency range within which the carriers and the bandwidth of the emission will be 

located for each Earth-to-space or space-to-Earth service area, or for each space-to-space relay

C.1.b the upper limit of the frequency range within which the carriers and the bandwidth of the emission will be 
located for each Earth-to-space or space-to-Earth service area, or for each space-to-space relay

C.2 ASSIGNED FREQUENCY (FREQUENCIES)
C.2.a.1 the assigned frequency (frequencies), as defined in No. 1.148

in kHz up to 28 000 kHz inclusive
in MHz above 28 000 kHz to 10 500 MHz inclusive
in GHz above 10 500 MHz

If the basic characteristics are identical, with the exception of the assigned frequency, a list of frequency 
assignments may be provided

In the case of advance publication, required only for active sensors
In the case of geostationary and non geo-stationary satellite networks, required for all space 
applications except passive sensors
In the case of Appendix 30B, required only for notification under Article 8

C.2.a.2 the channel number

C.2.b the centre of the frequency band observed
in kHz up to 28 000 kHz inclusive
in MHz above 28 000 kHz to 10 500 MHz inclusive
in GHz above 10 500 MHz
In the case of satellite networks, required only for passive sensors

C.2.c if the frequency assignment is to be filed under No. 4.4, an indication to that effect

C.3 ASSIGNED FREQUENCY BAND
C.3.a the bandwidth of the assigned frequency band, in kHz (see No. 1.147)

In the case of advance publication, required only for active sensors
In the case of geostationary and non geo-stationary satellite networks, required for all space applications 
except passive sensors
In the case of Appendix 30B, required only for notification under Article 8

C.3.b the bandwidth of the frequency band, in kHz, observed by the station
In the case of satellite networks, required only for passive sensors

C.4 CLASS OF STATION AND NATURE OF SERVICE
C.4.a the class of station, using the symbols from the Preface
C.4.b the nature of service performed, using the symbols from the Preface
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C.3.a
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C.3.b

X

C.4
X X X X X X X C.4.a X
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.5 RECEIVING SYSTEM NOISE TEMPERATURE
C.5.a the lowest total receiving system noise temperature, in kelvins, referred to the output of the receiving 

antenna of the space station
In the case of satellite networks, required for all space applications except for active or passive sensors

C.5.b the lowest total receiving system noise temperature, in kelvins, referred to the output of the receiving 
antenna of the earth station under clear-sky conditions

This value shall be indicated for the nominal value of the angle of elevation when the associated 
transmitting station is onboard a geostationary satellite and, in other cases, for the minimum value of 
the angle of elevation

C.5.c the overall receiving system noise temperature, in kelvins, referred to the output of the receiving antenna
C.5.d For active sensors:
C.5.d.1 the system noise temperature at the output of the signal processor

C.5.d.2 the receiver noise bandwidth

C.6 POLARIZATION
C.6.a the type of polarization (see the Preface)

In the case of circular polarization, this includes the sense of polarization (see Nos. 1.154 and 1.155)
In the case of a space station submitted in accordance with Appendix 30 or 30A, see § 3.2 of Annex 5
to Appendix 30

C.6.b if linear polarization is used, the angle, in degrees, measured counter-clockwise in a plane normal to the 
beam axis from the equatorial plane to the electric vector of the waves as seen from the satellite

In the case of a space station submitted in accordance with Appendix 30 or 30A, see § 3.2 of Annex 5
to Appendix 30

C.7 NECESSARY BANDWIDTH AND CLASS OF EMISSION
(in accordance with Article 2 and Appendix 1)

For advance publication of a non-geostationary-satellite network not subject to coordination under 
Section II of Article 9, changes to this information within the limits specified under C.1 shall not affect 
consideration of notification under Article 11

Not required for active or passive sensors

C.7.a the necessary bandwidth and the class of emission: for each carrier
In the case of Appendix 30B, required only for notification under Article 8

C.7.b the carrier frequency or frequencies of the emission(s)

C.8 POWER CHARACTERISTICS OF THE TRANSMISSION
Not required for passive sensors

C.8.a For the case where individual carriers can be identified:
C.8.a.1 the maximum value of the peak envelope power, in dBW, supplied to the input of the antenna for each 

carrier type
Required if neither C.8.b.1 nor C.8.b.3.a is provided
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C.5.a

X

C.5.b

C.5.c X
C.5.d

X X X C.5.d.1

X X X C.5.d.2

C.6

X X X + 1 X X

C.6.a

+ + + + 1 + +

C.6.b

C.7

X X X X X X +
C.7.a

X C C C C.7.b

C.8

C.8.a

+ + + C
C.8.a.1
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.8.a.2 the maximum power density, in dB(W/Hz), supplied to the input of the antenna for each carrier type2

In the case of Appendix 30B, required only for notification under Article 8
Required if neither C.8.b.2 nor C.8.b.3.b is provided

C.8.b For the case where it is not appropriate to identify individual carriers:
C.8.b.1 the total peak envelope power, in dBW, supplied to the input of the antenna

For coordination or notification of an Appendix 30A earth station the values shall include the maximum 
range of power control

Required if neither C.8.a.1 nor C.8.b.3.a is provided

C.8.b.2 the maximum power density, in dB(W/Hz), supplied to the input of the antenna2

For coordination or notification of an Appendix 30A earth station the values shall include the maximum 
range of power control

In the case of Appendix 30B, required only for submission under Article 6
Required if neither C.8.a.2 nor C.8.b.3.b is provided

C.8.b.3 For the case of active sensors:
C.8.b.3.a the mean peak envelope power, in dBW, supplied to the input of the antenna

Required if neither C.8.a.1 nor C.8.b.1 is provided

C.8.b.3.b the mean power density, in dB(W/Hz), supplied to the input of the antenna 
Required if neither C.8.a.2 nor C.8.b.2 is provided

C.8.c For all space applications, except active or passive sensors:
C.8.c.1 the minimum value of the peak envelope power, in dBW, supplied to the input of the antenna for each 

carrier type 
If not provided, the reason for absence under C.8.c.2

C.8.c.2 if C.8.c.1 is not provided, the reason for absence of the minimum value of the peak envelope power

C.8.c.3 the minimum power density, in dB(W/Hz), supplied to the input of the antenna for each carrier type2

If not provided, the reason for absence under C.8.c.4

C.8.c.4 if C.8.c.3 is not provided, the reason for absence of the minimum power density

C.8.d.1 the maximum total peak envelope power, in dBW, supplied to the input of the antenna for each contiguous 
satellite bandwidth

For a satellite transponder, this corresponds to the maximum saturated peak envelope power
Required only for a space-to-Earth or space-to-space link

C.8.d.2 each contiguous satellite bandwidth
For the maximum saturated peak envelope power of the satellite transponder, this corresponds to the 
bandwidth of each transponder

Required only for a space-to-Earth or space-to-space link, if different from item C.3.a
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C.8.b

+ + + + 1 X X

C.8.b.1
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C.8.b.3

+ + +
C.8.b.3.a

+ + +
C.8.b.3.b

C.8.c

+ + + + 1
C.8.c.1

+ + + + 1 C.8.c.2

+ + + + 1
C.8.c.3

+ + + + 1 C.8.c.4

O + +

C.8.d.1

O + +

C.8.d.2
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.8.e.1 for space-to-Earth, Earth-to-space or space-to-space links. for each carrier type, the greater of either the 
carrier-to-noise ratio, in dB, required to meet the performance of the link under clear-sky conditions or the 
carrier-to-noise ratio, in dB, required to meet the short-time objectives of the link inclusive of necessary 
margins

If not provided, the reason for absence under C.8.e.2

C.8.e.2 if C.8.e.1 is not provided, the reason for absence of the carrier-to-noise ratio

C.8.f.1
Required only for a space-to-space link

C.8.f.2
Required only for a space-to-space link

C.8.g.1 the maximum aggregate power, in dBW, of all carriers (per transponder, if applicable) supplied to the 
input of the transmitting antenna of the earth station or the associated earth station

Not required for coordination of a specific earth station under Nos. 9.15, 9.17 or 9.17A
C.8.g.2 the aggregate bandwidth of all carriers (per transponder, if applicable) supplied to the input of the 

transmitting antenna of the earth station or the associated earth station
Not required for coordination of a specific earth station under Nos. 9.15, 9.17 or 9.17A

C.8.g.3 an indicator showing whether the bandwidth of the transponder corresponds to the aggregate bandwidth 
of all carriers (per transponder, if applicable) supplied to the input of the transmitting antenna of the earth 
station or the associated earth station

Not required for coordination of a specific earth station under Nos. 9.15, 9.17 or 9.17A
C.8.h the maximum power density per Hz supplied to the input of the antenna, in dB(W/Hz), averaged over the 

necessary bandwidth

C.8.i If power control is used, the maximum range of power control, in dB

C.8.j Not used
C.9 INFORMATION ON MODULATION CHARACTERISTICS

For all space applications except active or passive sensors
C.9.a For each carrier, according to the nature of the signal modulating the carrier:
C.9.a.1 the type of modulation

In the case of a non-geostationary space station required only for Nos. 9.11A, 9.12 or 9.12A
C.9.a.2 For a carrier frequency modulated by a frequency-division multichannel telephony baseband 

(FDM/FM) or by a signal that can be represented by a multichannel telephony baseband:
C.9.a.2.a the lowest frequency of the baseband

C.9.a.2.b the highest frequency of the baseband
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+
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C C C
C.8.g.1

C C C
C.8.g.2

C C C

C.8.g.3

X X X C.8.h

+ C.8.i

C.8.j

C.9

C.9.a

O C + X X
C.9.a.1

C.9.a.2

O C C C.9.a.2.a

O C C C.9.a.2.b
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.9.a.2.c the r.m.s. frequency deviation of the pre-emphasized signal for a test tone as a function of baseband 
frequency

C.9.a.3 For a carrier frequency modulated by a television signal:
C.9.a.3.a the peak-to-peak frequency deviation of the pre-emphasized signal

C.9.a.3.b the pre-emphasis characteristic

C.9.a.3.c if applicable, the characteristics of the multiplexing of the video signal with the sound signal(s) or other 
signals

C.9.a.4 For a carrier phase-shift modulated by a digital signal:
C.9.a.4.a the bit rate

C.9.a.4.b the number of phases

C.9.a.5 For an amplitude modulated carrier (including single sideband):
C.9.a.5.a the nature of the modulating signal, as precisely as possible
C.9.a.5.b the kind of amplitude modulation used

C.9.a.6 For a frequency modulated carrier:
C.9.a.6.a the peak-to-peak frequency deviation, in MHz, of the energy dispersal waveform

C.9.a.6.b the sweep frequency, in kHz, of the energy dispersal waveform
C.9.a.6.c the energy dispersal waveform

C.9.a.7 if other forms of modulation than frequency modulation, are being used, the type of energy dispersal

C.9.a.8 for all other types of modulation, such particulars as may be useful for an interference study

C.9.a.9 the TV standard
C.9.b For analogue carriers:
C.9.b.1 the sound-broadcasting characteristics

C.9.b.2 the composition of the baseband

C.9.c For a non-geostationary space station submitted in accordance with Nos. 9.11A, 9.12 or 9.12A:
C.9.c.1 the type of multiple access

C.9.c.2 the spectrum mask

C.9.d For stations operating in a frequency band subject to Nos. 22.5C, 22.5D or 22.5F:
C.9.d.1 the type of mask
C.9.d.2 the pfd mask identification code

C.9.d.3

C.9.d.4
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O C C + + C.9.a.3.c

C.9.a.4

O C C C.9.a.4.a

O C C C.9.a.4.b

C.9.a.5

O C C C.9.a.5.a

O C C C.9.a.5.b

C.9.a.6

O C C X X C.9.a.6.a

O C C X X C.9.a.6.b

O C C X X C.9.a.6.c

O C C + + C.9.a.7

O C C C.9.a.8

O C C X X C.9.a.9
C.9.b

X X C.9.b.1

X X C.9.b.2

C.9.c

X C.9.c.1

X C.9.c.2

C.9.d

X C.9.d.1

X C.9.d.2

X C.9.d.3

X C.9.d.4
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.10 TYPE AND IDENTITY OF THE ASSOCIATED STATION(S)
(the associated station may be another space station, a typical earth station of the network or a 
specific earth station)
For all space applications except active or passive sensors

C.10.a For an associated space station:
C.10.a.1 the identity of the station

C.10.a.2 if the associated space station is in the geostationary orbit, its nominal longitude

C.10.b For an associated earth station:
C.10.b.1 the name of the station

C.10.b.2 the type of station (specific or typical)

C.10.c For a specific associated earth station:
C.10.c.1 the geographical coordinates of the antenna site
C.10.c.2 the country or geographical area in which the earth station is located, using the symbols from the Preface

C.10.d For an associated earth station (whether specific or typical):
C.10.d.1 the class of station, using the symbols from the Preface
C.10.d.2 the nature of service performed, using the symbols from the Preface

C.10.d.3 the isotropic gain, in dBi, of the antenna in the direction of maximum radiation (see No. 1.160)

C.10.d.4 the beamwidth, in degrees, between the half-power points (described in detail if not symmetrical)

C.10.d.5.a either the measured co-polar radiation pattern of the antenna or the co-polar reference radiation pattern
C.10.d.5.b either the measured cross-polar radiation pattern of the antenna or the cross-polar reference radiation 

pattern

C.10.d.6 if the associated station is a receiving earth station, the lowest total receiving system noise temperature, in 
kelvins, referred to the output of the receiving antenna of the earth station under clear-sky conditions

C.10.d.7 the antenna diameter, in metres
In cases other than Appendix 30A, required for fixed-satellite service networks operating in the 
frequency bands 13.75-14 GHz, 14.5-14.75 GHz (in countries listed in Resolution 163 (WRC-15) not 
for feeder links for the broadcasting-satellite service), 14.5-14.8 GHz (in countries listed in
Resolution 164 (WRC-15) not for feeder links for the broadcasting-satellite service), 24.65-25.25 GHz 
(Region 1) and 24.65-24.75 GHz (Region 3) and for maritime mobile-satellite service networks 
operating in the frequency band 14-14.5 GHz

C.10.d.8 the equivalent antenna diameter (i.e. the diameter, in metres, of a parabolic antenna with the same off-axis 
performance as the receiving associated earth station antenna)

C.10.d.9 antenna dimension aligned with the geostationary arc (DGSO), in metres (see the most recent version of 
Recommendation ITU-R S.1855) 
except in the case of Appendix 30 or 30A
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C.10

C.10.a

X X X C.10.a.1

+ + + C.10.a.2

C.10.b

X X X X C.10.b.1

X X X C.10.b.2

C.10.c

X X X X C.10.c.1

X X X X C.10.c.2

C.10.d

X X X C.10.d.1

X X X C.10.d.2

X X X X X X C.10.d.3

O X X X X X C.10.d.4

X X X X X X C.10.d.5.a

X X C.10.d.5.b

+ + + + C.10.d.6

+ + X

C.10.d.7

X C.10.d.8

O O
C.10.d.9
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C _ CHARACTERISTICS TO BE PROVIDED FOR EACH GROUP OF FREQUENCY 
ASSIGNMENTS FOR A SATELLITE ANTENNA BEAM OR 
AN EARTH STATION OR RADIO ASTRONOMY ANTENNA

C.11 SERVICE AREA (S)
For all space applications except active or passive sensors

C.11.a the service area or areas of the satellite beam on the Earth, when the associated transmitting or receiving 
stations are earth stations

For a space station submitted in accordance with Appendix 30, 30A or 30B, the service area identified 
by a set of a maximum of 100 test points and by a service area contour on the surface of the Earth or 
defined by a minimum elevation angle
Note When an assignment converted from an allotment is reinstated in the Appendix 30B Plan, the 
notifying administration may choose a maximum of 20 test points within its national territory for the 
reinstated allotment

C.11.b the appropriate information required to calculate the affected region (as defined in Recommendation
ITU-R M.1187-1)

Required only for a non-geostationary space station in the mobile-satellite service submitted in 
accordance with No. 9.11A

C.12 REQUIRED PROTECTION RATIO
C.12.a the minimum acceptable aggregate carrier-to-interference ratio, if less than 21 dB

The carrier-to-interference ratio is to be expressed in terms of the power averaged over the necessary 
bandwidth of the modulated wanted and interfering signals, assuming both the desired carrier and 
interfering signals have equivalent bandwidths and modulation types

C.13 CHARACTERISTICS OF OBSERVATIONS FOR RADIO ASTRONOMY STATIONS
C.13.a the class of observations to be taken on the frequency band shown under C.3.b

Class A observations are those in which the sensitivity of the equipment is not a primary factor
Class B observations are those of such a nature that they can be made only with advanced low-noise 

receivers using the best techniques

C.13.b the type of radio astronomy station in the frequency band shown under C.3.b
Single-dish, S , telescope used for spectral-line or continuum observations using single-dishes or 

closely connected arrays
Very long V , station used only for VLBI observations

C.13.c min at which the radio astronomy station conducts single-dish or VLBI 
observations in the frequency band

C.14 Not used
C.15 DESCRIPTION OF THE GROUP(S) REQUIRED IN THE CASE OF NON-SIMULTANEOUS 

EMISSIONS
C.15.a if part of an exclusive operation group, the group identification code

C.16 DESCRIPTION OF ACTIVE AND PASSIVE SENSOR SYSTEMS
C.16.a For active sensors:
C.16.a.1

C.16.a.2 the pulse repetition frequency, in kHz

C.16.b For passive sensors:
C.16.b.1 the sensitivity threshold, in kelvins
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C.11

X X X X X X

C.11.a

+

C.11.b

C.12

+

C.12.a

C.13
C.13.a

X

C.13.b

X

C.13.c X

C.14
C.15

+ + + C.15.a

C.16
C.16.a

X X X C.16.a.1

X X X C.16.a.2

C.16.b

X X X C.16.b.1
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D _ OVERALL LINK CHARACTERISTICS

For non-planned services, this data may be provided by administrations that so desire but only when 
simple frequency-changing transponders are used on the space station onboard a geostationary 
satellite

D.1 CONNECTION BETWEEN EARTH-TO-SPACE AND SPACE-TO-EARTH FREQUENCIES IN 
THE NETWORK

D.1.a the connection between uplink and downlink frequency assignments for each intended combination of 
receiving and transmitting beams

In the case of Appendix 30 or 30A, required only in Region 2
In the case of Appendix 30B, required except for submission of one link only

D.2 TRANSMISSION GAINS AND ASSOCIATED EQUIVALENT SATELLITE LINK NOISE 
TEMPERATURES

D.2.a For each entry under D.1.a:

D.2.a.1 the lowest equivalent satellite link noise temperature
These values shall be indicated for the nominal value of the angle of elevation

D.2.a.2 the associated transmission gain of the lowest equivalent satellite link noise temperature
These values shall be indicated for the nominal value of the angle of elevation
The transmission gain is evaluated from the output of the receiving antenna of the space station to the 
output of the receiving antenna of the earth station

D.2.b.1 the values of associated equivalent satellite link noise temperature that correspond to the highest ratio of 
transmission gain to equivalent satellite link noise temperature

D.2.b.2 the values of transmission gain that correspond to the highest ratio of transmission gain to equivalent 
satellite link noise temperature
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D.1.a
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D.2.a

O
D.2.a.1

O

D.2.a.2

O D.2.b.1

O
D.2.b.2
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APPENDIX 5 (REV.WRC-15) 

Identification of administrations with which coordination is to be effected or 
agreement sought under the provisions of Article 9 

1 For the purpose of effecting coordination under Article 9, except in the case 
under No. 9.21, and for identifying the administrations with which coordination is to be effected, the 
frequency assignments to be taken into account are those in the same frequency band as the planned 
assignment, pertaining to the same service or to another service to which the frequency band is 
allocated with equal rights or a higher category1 of allocation, which might affect or be affected, as 
appropriate, and which are:      (WRC-15)

a) in conformity with No. 11.312; and 

b) either recorded in the Master International Frequency Register (Master Register) with a 
favourable finding with respect to No. 11.32; or 

c) recorded in the Master Register with an unfavourable finding with respect to No. 11.32
and a favourable finding with respect to No. 11.32A or No. 11.33, as appropriate; or 

cbis) recorded in the Master Register under No. 11.41; or (WRC-03)

d) coordinated under the provisions of Article 9; or 

e) included in the coordination procedure with effect from the date of receipt3 by the 
Radiocommunication Bureau, in accordance with No. 9.34, of those characteristics 
specified in Appendix 4 as mandatory or required, or from the date of dispatch, in 
accordance with No. 9.29, of the appropriate information listed in Appendix 4;
or (WRC-15)

f) where appropriate, in conformity with a world or regional allotment or assignment plan 
and the associated provisions; 

g) for terrestrial radiocommunication stations or earth stations operating in the opposite 
direction of transmission4 and, in addition, operating in accordance with these 
Regulations, or to be so operated prior to the date of bringing the earth station assignment 
into service, or within the next three years from the date of dispatch of coordination data 
under No. 9.29, whichever is the longer, or from the date of the publication referred to in 
No. 9.38, as appropriate. (WRC-2000)

_______________
1  The coordination under Nos. 9.11A to 9.19 applies only to assignments in frequency bands allocated with equal 
rights. (WRC-15)

2  For the purpose of effecting coordination, an assignment for which the process of obtaining agreement under No. 9.21
has been initiated is considered to be in conformity with No. 11.31 with respect to No. 9.21.

3 See No. 9.1A concerning the date to be considered as the date of receipt by the Bureau of the information relating to 
the coordination of a satellite network or the notification of a frequency assignment. (WRC-15)

4 The associated space network characteristics must have been communicated to the Bureau under No. 9.30 or under 
§ 4.1.3/4.2.6 of Article 4 of Appendix 30 or § 4.1.3/4.2.6 of Article 4 of Appendix 30A.     (WRC-2000)
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2 For the application of No. 9.21, the agreement of an administration may be required with 
respect to the frequency assignments in the same frequency band as the planned assignment, 
pertaining to the same service or to another service to which the band is allocated with equal rights 
or a higher category of allocation, which may affect or be affected, as appropriate, and:

a) in cases involving a station in a space radiocommunication service with respect to any 
other station or involving a terrestrial radiocommunication station with respect to an earth 
station: 

i) which are in conformity with No. 11.31, and comply with the relevant conditions 
listed in § 1 b) to 1 g); or 

ii) for which the procedure under No. 9.21 has been initiated, with effect from the 
date of receipt by the Bureau, in accordance with No. 9.34, of the basic 
characteristics specified in Appendix 4; 

or 

b) for terrestrial radiocommunication stations operating in accordance with these 
Regulations, or to be so operated prior to the date of bringing the other terrestrial station 
assignment into service, or within the next three months, whichever is the longer. 

3 For each of the frequency assignments to a station of a terrestrial or space 
radiocommunication service referred to in § 1 and 2 above, the level of interference shall be 
determined using the method referred to in Table 5-1 which is appropriate to the particular case.

4 The assignment is considered to affect or be affected, as appropriate, and coordination 
must be sought under the procedure of Article 9, if:

a) the threshold levels given in Table 5-1 are exceeded; and 

b) the condition specified in Table 5-1 is applicable. 

5 Threshold values to determine whether coordination under No. 9.11A is required are 
given in Table 5-2.

6 No coordination is required:

a) when the use of a new frequency assignment will not cause or suffer, as appropriate, in 
respect of any service of another administration, an increase in the level of interference 
above the threshold calculated in accordance with the method referred to in Tables 5-1
and 5-2; or 

b) when the characteristics of a new or a modified frequency assignment or a new earth 
station are within the limits of those of a frequency assignment which has previously been 
coordinated; or 
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c) to change the characteristics of an existing assignment in such a way as not to increase 
the interference to or from, as appropriate, the assignments of other administrations; or 

d) for assignments to stations comprising a satellite network in relation to assignments of 
other satellite networks: 

i) for a new frequency assignment to a receiving station, when the notifying 
administration states that it accepts the interference resulting from the frequency 
assignments referred to in No. 9.27; or 

ii) between earth stations using frequency assignments in the same direction (either 
Earth-to-space or space-to-Earth); or 

e) for assignments to earth stations in relation to terrestrial stations or earth stations 
operating in the opposite direction of transmission, when an administration proposes: 

i) to bring into use an earth station the coordination area of which does not include 
any of the territory of any other country; 

ii) to operate a mobile earth station. However, if the coordination area associated 
with the operation of such a mobile earth station includes any of the territory of 
another country, the operation of such a station shall be subject to agreement on 
coordination between the administrations concerned. This agreement shall apply 
to the characteristics of the mobile earth station(s), or to the characteristics of a 
typical mobile earth station, and shall apply to a specified service area. Unless 
otherwise stipulated in the agreement, it shall apply to any mobile earth stations 
in the specified service area provided that interference caused by them shall not 
be greater than that caused by a typical earth station for which the technical 
characteristics appear in the notice and have been or are being submitted in 
accordance with Section I of Article 11; or 

iii) to bring into use a new frequency assignment to a receiving earth station and the 
notifying administration states that it accepts the interference resulting from 
existing and future terrestrial station assignments or assignments to earth stations 
operating in the opposite direction of transmission. In such case, administrations 
responsible for the terrestrial stations or earth stations operating in the opposite 
direction of transmission are not required to apply the provisions of No. 9.18 or 
No. 9.17A of Article 9 respectively: 

f) to bring into use an assignment to a terrestrial station or an earth station operating in the 
opposite direction of transmission which is located, in relation to an earth station, outside 
the coordination area of that earth station; or 

g) to bring into use an assignment to a terrestrial station or an earth station operating in the 
opposite direction of transmission within the coordination area of an earth station, 
provided that the proposed assignment to a terrestrial station or an earth station operating 
in the opposite direction of transmission is outside any part of a frequency band 
coordinated for reception by that earth station. 
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ANNEX 1 

1 Coordination thresholds for sharing between MSS (space-to-Earth) and 
terrestrial services in the same frequency bands and between non-GSO 
MSS feeder links (space-to-Earth) and terrestrial services 
in the same frequency bands and between RDSS (space-to-Earth) and 
terrestrial services in the same frequency bands     (WRC-12)

1.1 Below 1 GHz*

1.1.1 In the bands 137-138 MHz and 400.15-401 MHz, coordination of a space station of the 
MSS (space-to-Earth) with respect to terrestrial services (except aeronautical mobile (OR) service 
networks operated by the administrations listed in Nos. 5.204 and 5.206 as of 1 November 1996) is 

dB(W/(m2 · 4
surface.

1.1.2 In the band 137-138 MHz, coordination of a space station of the MSS (space-to-Earth) 
with respect to the aeronautical mobile (OR) service is required only if the pfd produced by this space 

 dB(W/(m2 · 4 kHz)) for networks for which complete Appendix 3** coordination 
information has been received by the Bureau prior to 1 November 1996; 

 dB(W/(m2 · 4 kHz)) for networks for which complete Appendix 4/S4/3**

coordination information has been received by the Bureau after 1 November 1996 for the 
administrations referred to in § 1.1.1 above. 

1.1.3 In the band 137-138 MHz, coordination is also required for a space station on a 
replacement satellite of a MSS network for which complete Appendix 3** coordination information 
has been received by the Bureau prior to 1 November 1996 and the pfd exceeds 

125 dB(W/(m2 · 4 kHz)) at t § 1.1.1 above.

1.2 Between 1 and 3 GHz 

1.2.1 Objectives 

Generally, pfd thresholds were used to determine the need for coordination between space stations of 
the MSS (space-to-Earth) and terrestrial services and for coordination between space stations of the 
RDSS (space-to-Earth) and terrestrial services. However, to facilitate sharing between digital fixed 
service stations and non-GSO MSS space stations, the concept of fractional degradation in 
performance (FDP) was adopted. This concept involves new methods described in this Annex. 

_______________
* These provisions apply only to the MSS.

** Note by the Secretariat: Edition of 1990, revised in 1994.
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As a consequence of this new concept, the need for coordination between space stations of the MSS 
(space-to-Earth) and terrestrial services is determined using two methods: 

 simple method: FDP (simple definition of the MSS system and characteristics of 
reference FS stations are used in inputs) or power flux-density trigger value; 

 more detailed method: system specific methodology (SSM) (specific characteristics of 
the MSS system and characteristics of reference fixed service stations are used in inputs) 
as described, for example, in Annex 1 to the most recent version of Recommendation 
ITU-R M.1143. 

If one of the two methods gives a result that does not exceed the criteria relevant to each method, 
there is no need for coordination. 

If only one method is available in an administration, the result of this method must be taken into 
account. (WRC-15)

1.2.2 General considerations 

1.2.2.1 Method for calculating the value of FDP

The FDP is used in cases of sharing between digital fixed service stations with non-GSO MSS stations 
(space-to-Earth). 

To calculate the value of the FDP, the following parameters are needed: 

 technical characteristics of digital fixed service station; 

 technical characteristics of non-GSO MSS constellation. 

The FDP is calculated: 

 by simulating the proposed MSS constellation using the information given in § A.4 of 
Annex 2 to Appendix 4; 

 by positioning the fixed service station at a certain latitude (each station is assumed to 
operate at an elevation angle of 0°); 

 by calculating for each pointing azimuth (Az) varying between 0° and 360°: 

 at each instant in time of the simulation, the aggregate interference from all visible 
space stations received at the fixed service station; 

 the FDPAz for the azimuth Az, using the following formula: 

  
max

miniI T

ii
Az N

fIFDP
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 by the following formula: 

  FDP =  max(FDPAz) 

 (The formula for FDP applies to the 1-3 GHz frequency range only. A different formula 
may apply at frequencies above 3 GHz.) 

 where: 

Ii: interference noise power level (W)  

fi: the fractional period of time during which the interference power equals Ii

NT: station receiving system noise power level = k T B (W) 

k: = 1.38 × 10 (J/K)  

T: FS station receiving system effective noise temperature (T should be calculated 
by the following formula: 

  10 log T =  NF +  10 log T0 

 where NF (dB) is the receiver noise figure given in Annex 1 and T0 should be 
assumed as 290 K)  

B: reference bandwidth = 1 MHz. 

NOTE  For the purpose of FDP calculation according to this Annex, it should be assumed that all space stations in the 
same MSS constellation operate on the same frequencies.

1.2.2.2 Characteristics of reference systems in the fixed service 

The following parameters represent the set of reference parameters of the fixed service. 

1.2.2.2.1 Characteristics of reference digital point-to-point systems 

Three different digital systems are described in the following Table: 

 64 kbit/s capacity used, for example, for outside plant (individual subscriber connection); 

 2 Mbit/s capacity used, for example, for business subscriber connections for the local part 
of the inside plant; 

 45 Mbit/s capacity used, for example, for trunk networks. 
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Capacity 64 kbit/s 2 Mbit/s 45 Mbit/s

Modulation 4-PSK 8-PSK 64-QAM
Antenna gain (dB) 33 33 33
Transmit power (dBW) 7 7 1
Feeder/multiplexer loss (dB) 2 2 2
e.i.r.p. (dBW) 38 38 32
Receiver IF bandwidth (MHz) 0.032 0.7 10
Receiver noise figure (dB) 4 4.5 4

Receiver input level for a BER of 10 (dBW) 137 120 106

Antenna pattern:

G( ) = Gmax 2.5 × 10
D 2

 for 0 < < m

G( ) = 39 5 log (D/ ) 2.5 log for m <  48°

G( ) = 3 5 log (D/ ) for 48° 180°

where: 

G( ): gain relative to an isotropic antenna (dBi)  

: off-axis angle (degrees)  

D: antenna diameter 

 wavelength expressed in the same unit as D

G1: gain of the first side-lobe = 2 + 15 log (D

 (D be estimated from 20 log (D Gmax 7.7)  

Gmax: main lobe antenna gain (dBi)  

m = D)  ×  1GGmax

It should be noted that the above antenna radiation pattern corresponds to the average side-lobe 
pattern and it is recognized that individual side-lobes may exceed it by up to 3 dB. 
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1.2.2.2.2 Characteristics of reference analogue point-to-point systems 

Reference circuit 12 hops with
50 km distance

between stations

Antenna gain (dBi) 33
e.i.r.p. (dBW) 36
Feeder/multiplexer loss (dB) 3
Receiver noise figure (referred to input of receiver) (dB) 8
Maximum short- and long-term interference in the reference circuit:

baseband interfering signal power level not to be exceeded for more than
20% of the time
baseband interfering signal power level not to be exceeded for more than 0.01% 
of the time

240 pW0p

50 000 pW0p

Antenna pattern: use antenna pattern of § 1.2.2.2.1.

1.2.2.2.3 Characteristics of reference point-to-multipoint systems 

NOTE  In application of the standard computation program, the use of the point-to-multipoint reference fixed service 
system parameters for the 2 170-2 200 MHz band is not required.

Parameter Central station Outstation

Antenna type Omni/sectoral Dish/horn
Antenna gain (dBi) 10/13 20 (analogue)

27 (digital)
e.i.r.p. (max) (dBW):

analogue
digital

12
24

21
34

Noise figure (dB) 3.5 3.5
Feeder/multiplexer loss (dB) 2 2
IF bandwidth (MHz) 3.5 3.5

Antenna pattern: 

For the outstation antenna pattern, the reference pattern described in § 1.2.2.2.1 is to be used. 

The reference radiation pattern for omnidirectional or sectoral antennas is the following: 

G( ) = G0 12 ( / 3)2 for 0 < 3

G( ) = G0 12 10 log ( / 3) for 3 < 90°
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where:

G0: maximum gain in the horizontal plane (dBi)

: radiation angle above the horizontal plane (degrees)

3 (degrees) is given by:

818.0
1

23

where: 

  

10 172 4
191

01 0. .G

1.2.3 Determination of the need for coordination between MSS and RDSS space stations 
(space-to-Earth) and terrestrial stations (WRC-12)

1.2.3.1 Method for the determination of the need for coordination between MSS and RDSS 
space stations (space-to-Earth) and other terrestrial services sharing the same 
frequency band in the 1 to 3 GHz range 

Coordination of assignments for transmitting space stations of the MSS and RDSS with respect to 
terrestrial services is not 
the fixed service does not exceed the threshold values shown in the following table. (WRC-12)

TABLE 5-2 (Rev.WRC-12)

Frequency 
band

(MHz)

Terrestrial 
service 

to be protected
Coordination threshold values

GSO space stations Non-GSO space stations

pfd
(per space station)
calculation factors

(NOTE 2) 

pfd
(per space station)
calculation factors

(NOTE 2) 

% FDP
(in 1 MHz)
(NOTE 1)

P r dB/
degrees

P r dB/
degrees

1 518-1 525 Analogue 
FS telephony

(NOTE 5)

dB(W/m2)
in 4 kHz and 

dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 4 kHz and 

dB(W/m2)
in 1 MHz

0.5

All other cases
FS telephony
(NOTES 4

and 8)

dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 1 MHz

0.5 25
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TABLE 5-2 (end)     (Rev.WRC-12)

Frequency 
band

(MHz)

Terrestrial 
service 

to be protected
Coordination threshold values

GSO space stations Non-GSO space stations

pfd
(per space station)
calculation factors

(NOTE 2) 

pfd
(per space station)
calculation factors

(NOTE 2) 

% FDP
(in 1 MHz)
(NOTE 1)

P r dB/
degrees

P r dB/
degrees

1 525-1 530 Analogue
FS telephony

(NOTE 5)

dB(W/m2)
in 4 kHz and 

dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 4 kHz and 

dB(W/m2) in 
1 MHz

0.5

All other cases dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 1 MHz

0.5 25

2 160-2 200 Analogue
FS telephony

(NOTE 5)

dB(W/m2)
in 4 kHz and 

dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 4 kHz and 

dB (W/m2) in 
1 MHz

(NOTE 6)

0.5

(NOTE 3) All other cases dB(W/m2)
in 1 MHz

0.5 dB(W/m2)
in 1 MHz
(NOTE 6)

0.5 25

2 483.5-2 500 
(mobile-
satellite 
service)

All cases 146 dB(W/m2)
in 4 kHz and 
128 dB(W/m2)

in 1 MHz

0.5 dB(W/m2)
in 4 kHz and 

dB(W/m2)
in 1 MHz
(NOTE 9)

0.65

2 483.5-2 500 
(radiodeterm-

ination-satellite 
service)

(NOTE 10)

All cases
except the 

radiolocation 
service in the 

countries listed 
in No. 5.398A

dB(W/m2)
in 4 kHz

dB(W/m2)
in 1 MHz

dB(W/m2)
in 4 kHz

dB(W/m2)
in 1 MHz
(NOTE 9)

2 500-2 520 (SUP - WRC-07)

2 520-2 535 (SUP - WRC-07)

NOTE 1 The calculation of FDP is contained in § 1.2.2.1, using the reference FS parameters contained in § 1.2.2.2.1 
and 1.2.2.2.3. The use of FDP threshold is limited to the case of digital FS systems.

NOTE 2 The following formula should be used for deriving the coordination threshold in terms of pfd:

P for 0° 5°

P + r ( 5) for 5° < 25°

P + 20 r for 25° < 90°

where is the angle of arrival (degrees).

The threshold values are obtained under assumed free-space propagation conditions. 
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NOTE 3 The coordination thresholds in the band 2 160-2 170 MHz (Region 2) and 2 170-2 200 MHz (all Regions) 
to protect other terrestrial services do not apply to International Mobile Telecommunications (IMT) systems, as the 
satellite and the terrestrial components are not intended to operate in the same area or on common frequencies within 
these bands. (WRC-12)

NOTE 4 Exceptions for the band 1 518-1 525 MHz are as follows:

4.1 For the land mobile service on the territory of Japan (No. 5.348A dB(W/m2) in 4 kHz at all angles of 
arrival is applicable to all satellite space-to-Earth emissions.

4.2 For the aeronautical mobile service for telemetry on the territory of the administrations listed in No. 5.342:
dB(W/m2) in 4 kHz at all angles of arrival.

4.3 For the point-to-multipoint systems operating in the fixed service in the territory of New Zealand: 
dB(W/m2) in 1 MHz for angles of arrival less than or equal to 5° above the horizon and increasing linearly to 
dB(W/m2) in 1 MHz for angles of arrival equal to 25° or greater above the horizon.     (WRC-03)

NOTE 5 In all cases involving sharing with analogue systems for telephony in the FS, further coordination is only 
required when the pfd values are greater than or equal to the coordination threshold values in both reference 
bandwidths. 

NOTE 6 The pfd values specified for the band 2 160-2 200 MHz provide full protection for analogue radio-relay 
systems using the sharing criteria established by the most recent version of Recommendation ITU-R SF.357, for 
operation with a non-GSO MSS system employing narrow-band time division multiple access/frequency division 
multiple access techniques.

NOTE 7 (SUP - WRC-12)

NOTE 8 In the band 1 518-1 520 MHz, for the point-to-multipoint systems operating in the fixed service on the 
territory of Australia: 138 dB(W/m2) in 1 MHz for angles of arrival less than or equal to 5° above the horizon and 
increasing linearly to 125 dB(W/m2) in 1 MHz for angles of arrival equal to 25° or greater above the 
horizon. (WRC-03)

NOTE 9 Instead of the values in the Table, the pfd coordination thresholds dB(W/m2) in 4 kHz and 
dB(W/m2) in 1 MHz dB(W/m2) in 4 kHz dB(W/m2) in 1 MHz for the RDSS 

shall apply in Albania, Germany, Andorra, Antigua and Barbuda, Argentina, Australia, Austria, Bahamas, Barbados, 
Belgium, Belize, Bolivia (Plurinational State of), Bosnia and Herzegovina, Brazil, Bulgaria, Canada, Chile, Cyprus, 
Vatican, Colombia, Congo (Rep. of the), Costa Rica, Croatia, Denmark, Dominican Rep., Dominica, El Salvador, 
Ecuador, Spain, Estonia, United States, Finland, France, Greece, Grenada, Guatemala, Guyana, Haiti, Honduras, 
Hungary, Ireland, Iceland, Israel, Italy, Jamaica, Latvia, The Former Yugoslav Rep. of Macedonia, Liechtenstein, 
Lithuania, Luxembourg, Malta, Mexico, Monaco, Montenegro, Nicaragua, Nigeria, Norway, Panama, Paraguay, 
Netherlands, Peru, Poland, Portugal, Slovakia, Czech Rep., Romania, United Kingdom, Saint Lucia, Saint Kitts and 
Nevis, San Marino, Saint Vincent and the Grenadines, Serbia, Slovenia, Sweden, Switzerland, Suriname, Trinidad 
and Tobago, Turkey, Uruguay and Venezuela. (WRC-12)

NOTE 10 These pfd values apply only to systems submitted after 17 February 2012 and do not apply to systems 
for which complete coordination information has been received before 18 February 2012 (see No. 5.401). (WRC-12)
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1.2.3.2 A system specific methodology (SSM) to be used in determining the need for detailed 
coordination of non-GSO MSS (space-to-Earth) systems with fixed service systems 

The purpose of the SSM is to allow a detailed assessment of the need to coordinate frequency 
assignments to non-GSO MSS space stations (space-to-Earth) with frequency assignments to 
receiving stations in a fixed service network of a potentially affected administration. The SSM takes 
into account specific characteristics of the non-GSO MSS system and reference fixed service 
characteristics. 

Those administrations planning to establish the need for coordination between non-GSO MSS 
networks and fixed service systems are encouraged to use the most recent version of Recommendation 
ITU-R M.1143. While urgent additional development work is being undertaken in the ITU-R to 
facilitate the use of the methodology described in the most recent version of Recommendation 
ITU-R M.1143, administrations may be able to effect coordination by applying this SSM.    (WRC-15)

1.3 (SUP - WRC-15)

2 (SUP - WRC-2000)

3 (SUP - WRC-2000)
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APPENDIX 7 (REV.WRC-15) 

Methods for the determination of the coordination area around an earth 
station in frequency bands between 100 MHz and 105 GHz

1 Introduction 

This Appendix addresses the determination of the coordination area (see No. 1.171) around a 
transmitting or receiving earth station that is sharing spectrum in frequency bands between 100 MHz 
and 105 GHz with terrestrial radiocommunication services or with earth stations operating in the 
opposite direction of transmission.

The coordination area represents the area surrounding an earth station sharing the same frequency 
band with terrestrial stations, or the area surrounding a transmitting earth station that is sharing the 
same bidirectionally allocated frequency band with receiving earth stations, within which the 
permissible level of interference may be exceeded and hence coordination is required. The 
coordination area is determined on the basis of known characteristics for the coordinating earth station 
and on conservative assumptions for the propagation path and for the system parameters for the 
unknown terrestrial stations (see Tables 7 and 8), or the unknown receiving earth stations 
(see Table 9), that are sharing the same frequency band. 

1.1 Overview  

This Appendix contains procedures and system parameters for calcu
coordination area, including predetermined distances. 

The procedures allow the determination of a distance in all azimuthal directions around a transmitting 
or receiving earth station beyond which the predicted path loss would be expected to exceed a 
specified value for all but a specified percentage of the time. This distance is called the coordination 
distance (see No. 1.173). When the coordination distance is determined for each azimuth around the 
coordinating earth station it defines a distance contour, called the coordination contour 
(see No. 1.172), that encloses the coordination area. 

It is important to note that, although the determination of the coordination area is based on technical 
criteria, it represents a regulatory concept. Its purpose is to identify the area within which detailed 
evaluations of the interference potential need to be performed in order to determine whether the 
coordinating earth station or any of the terrestrial stations, or in the case of a bidirectional allocation 
any of the receiving earth stations that are sharing the same frequency band, will experience 
unacceptable levels of interference. Hence, the coordination area is not an exclusion zone within 
which the sharing of frequencies between the earth station and terrestrial stations or other earth 
stations is prohibited, but a means for determining the area within which more detailed calculations 
need to be performed. In most cases a more detailed analysis will show that sharing within the 
coordination area is possible since the procedure for the determination of the coordination area is 
based on unfavourable assumptions with regard to the interference potential. 
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For the determination of the coordination area, two separate cases are to be considered: 

 case when the earth station is transmitting and hence capable of interfering with receiving 
terrestrial stations or earth stations; 

 case when the earth station is receiving and hence may be the subject of interference from 
transmitting terrestrial stations. 

Calculations are performed separately for great circle propagation mechanisms (propagation 
mode (1)) and, if required by the sharing scenario (see § 1.4), for scattering from hydrometeors 
(propagation mode (2)). The coordination contour is then determined using the greater of the two 
distances predicted by the propagation mode (1) and propagation mode (2) calculations for each 
azimuth around the coordinating earth station. Separate coordination contours are produced for each 
sharing scenario. Guidance and examples of the construction of coordination contours, and their 
component propagation mode (1) and propagation mode (2) contours, are provided in § 1.6. 

To facilitate bilateral discussion it can be useful to calculate additional contours, defining smaller 
areas, that are based on less conservative assumptions than those used for the calculation of the 
coordination contour. 

1.2 Structure of this Appendix 

In this Appendix the general principles are separated from the detailed text on methods. The general 
principles are contained in the main body of the Appendix, while the methods are contained in a series 
of Annexes, enabling the user to select only those sections that are relevant for a specific sharing 
scenario. 

Table 1 is provided to help the user to navigate through the Appendix and the Annexes; it also 
indicates the relevant sections that need to be explored for a specific coordination case. 
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TABLE 1 

Cross-reference between sharing scenarios and calculation methods 

Sharing scenarios of § 1.4
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§ 1.6 The coordination contour: concepts and construction X X X X

§ 2.1 Earth stations operating with geostationary space stations X X

§ 2.2 Earth stations operating with non-geostationary space stations X X
§ 3 Determination of the coordination area between earth stations 
operating in bidirectionally allocated frequency bands X

§ 4 General considerations for the determination of the propagation 
mode (1) required distance X X X X

§ 5 General considerations for the determination of the propagation 
mode (2) required distance X X

Annex 1 Determination of the required distance for propagation 
mode (1) X X X X

Annex 2 Determination of the required distance for propagation 
mode (2) X X

Annex 3 Antenna gain towards the horizon for an earth station 
operating with a geostationary space station X X

Annex 4 Antenna gain towards the horizon for earth stations operating 
with non-geostationary space stations X X X

Annex 5 Determination of the coordination area for a transmitting earth 
station with respect to receiving earth stations operating with 
geostationary space stations in bidirectionally allocated frequency 
bands

X

Annex 6 Supplementary and auxiliary contours X X X X
Annex 7 System parameters and predetermined coordination 
distances for determination of the coordination area around an earth 
station

X X X X

1 For an earth station using a non-tracking antenna the procedure of § 2.1 is used. For an earth station using a 
non-directional antenna the procedures of § 2.1.1 are used.
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1.3 Basic concepts 

Determination of the coordination area is based on the concept of the permissible interference power 
at the antenna terminals of a receiving terrestrial station or earth station. Hence, the attenuation 
required to limit the level of interference between a transmitting terrestrial station or earth station and 
a receiving terrestrial station or earth station to the permissible interference power for p% of the time 

hich is the loss that needs to be equalled or exceeded 
by the predicted path loss for all but p% of the time1.

For propagation mode (1) the following equation applies: 

  Lb(p) = Pt + Gt + Gr Pr(p) dB (1)

where: 

p: maximum percentage of time for which the permissible interference power may 
be exceeded 

Lb(p): propagation mode (1) minimum required loss (dB) for p% of the time; this value 
must be exceeded by the propagation mode (1) predicted path loss for all but
p% of the time 

Pt: maximum available transmitting power level (dBW) in the reference bandwidth 
at the terminals of the antenna of a transmitting terrestrial station or earth station 

Pr(p): permissible interference power of an interfering emission (dBW) in the 
reference bandwidth to be exceeded for no more than p% of the time at the 
terminals of the antenna of a receiving terrestrial station or earth station that may 
be subject to interference, where the interfering emission originates from a 
single source 

Gt: gain (dB relative to isotropic) of the antenna of the transmitting terrestrial station 
or earth station. For a transmitting earth station, this is the antenna gain towards 
the physical horizon on a given azimuth; for a transmitting terrestrial station, 
the maximum main beam axis antenna gain is to be used 

Gr: gain (dB relative to isotropic) of the antenna of the receiving terrestrial or earth 
station that may be subject to interference. For a receiving earth station, this is 
the gain towards the physical horizon on a given azimuth; for a receiving 
terrestrial station, the maximum main beam axis antenna gain is to be used. 

In the case of a receiving earth station, the permissible interference power Pr(p) is specified with 
respect to the actual percentage of time the receiver is in operation, rather than the total elapsed time. 

_______________
1 When p -
if p  20%, -  1.5.3). 
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For propagation mode (2), a volume scattering process is involved and a modification of the above 
approach is necessary. Where the coordinating earth station antenna beam intersects a rain cell, a 
common volume may be formed with a terrestrial station beam or an earth station beam (operating in 
the opposite direction of transmission in bidirectionally allocated frequency bands). In the case of a 
terrestrial station, the assumptions are made that the terrestrial station beamwidth is relatively large 
in comparison with that of the coordinating earth station (terrestrial station gain values are given in 
Tables 7 and 8) and that the terrestrial station is some distance from the common volume. The 
terrestrial station beam is therefore assumed to illuminate the whole rain cell, which is represented by 
a vertical cylinder filled with hydrometeors that give rise to isotropically scattered signals. This 
scattering process may give rise to unwanted coupling between the coordinating earth station and 
terrestrial stations or other earth stations operating in bidirectionally allocated frequency bands, via 
the common volume. 

The earth station antenna gain and its beamwidth are interdependent. The size of the common volume, 
and the number of scattered signals arising within that volume, increases as the gain of the earth 
station antenna transmitting or receiving those signals decreases, the one effect compensating for the 
other. A term which approximates the full integral required to evaluate the volume scattering process 
within the earth station antenna beam is included in equation (72). Therefore in the procedure for 
evaluation of interference that may arise from propagation mode (2) mechanisms a simplifying 
assumption can be made that the path loss is independent of the earth station antenna gain2. 

Hence for propagation mode (2), equation (1) reduces to: 

  Lx(p) = Pt + Gx Pr(p)                    dB (2)

where: 

Lx(p): minimum loss required for propagation mode (2) 

Gx: maximum antenna gain (dBi) assumed for the terrestrial station. Tables 7 and 8
give values of Gx for the various frequency bands. 

To facilitate the calculation of propagation mode (2) auxiliary contours (see Annex 6) the calculation 
is further modified by placing the terrestrial network antenna gain Gx within the iterative loop for the 
propagation mode (2) required loss calculations3.

Hence equation (2) further reduces to: 

  L(p) = Pt Pr(p)                    dB (3) 

_______________
2 If the earth station antenna has a wide beamwidth, the method can still be used to determine the propagation mode (2) 
contour. However, the fact that the antenna beam may be wider than the rain cell and hence not actually fully filled with 
hydrometeors will mean that the interference potential may be slightly overestimated. 

3 See equation (82). 
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where: 

L(p): propagation mode (2) minimum required loss (dB) for p% of the time; this value 
must be exceeded by the propagation mode (2) predicted path loss for all but
p% of the time. 

For both modes of propagation, Pt and Pr(p) are defined for the same radio-frequency bandwidth 
(the reference bandwidth). Further, Lb(p), L(p) and Pr(p) are defined for the same small percentage of 
the time, and these values are set by the performance criteria of the receiving terrestrial station or 
receiving earth station that may be subject to interference. 

For an earth station operating with a geostationary space station, Annex 3 provides the numerical 
method for determining the minimum angle between the earth station antenna main beam axis and 
the physical horizon as a function of azimuth, and the corresponding antenna gain. In the case of a 
space station in a slightly inclined geostationary orbit, the minimum elevation angle and 
corresponding horizon gain will depend on the maximum inclination angle to be coordinated. 

For an earth station operating with non-geostationary space stations, the antenna gain of the earth 
station in the direction of the horizon varies as a function of time and Annex 4 provides the numerical 
methods for its determination. 

For an earth station operating in a frequency band with a bidirectional allocation, the antenna gain to 
be used in determining the propagation mode (1) minimum required loss is calculated using the 
methods in Annex 3 or Annex 4, as appropriate.

Determination of the coordination area requires the calculation of the predicted path loss and its 
comparison with the minimum required loss, for every azimuth around the coordinating earth station, 
where: 

 the predicted path loss is dependent on several factors including the length and general 
geometry of the interfering path (e.g. antenna pointing, horizon elevation angle), antenna 
directivity, radio climatic conditions, and the percentage of the time during which the 
predicted path loss is less than the minimum required loss; and 

 the minimum required loss is based on system and interference model considerations. 

The required coordination distance is the distance at which these two losses are considered to be equal 
for the stated percentage of time. 

In determining the coordination area, the pertinent parameters of the coordinating earth station are 
known, but knowledge of the terrestrial stations or other earth stations sharing that frequency range 
is limited. Hence it is necessary to rely on assumed system parameters for the unknown terrestrial 
stations or the unknown receiving earth stations. Furthermore, many aspects of the interference path 
between the coordinating earth station and the terrestrial stations or other earth stations (e.g. antenna 
geometry and directivity) are unknown. 
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The determination of the coordination area is based on unfavourable assumptions regarding system 
parameter values and interference path geometry. However, in certain circumstances, to assume that 
all the worst-case values will occur simultaneously is unrealistic, and leads to unnecessarily large 
values of minimum required loss. This could lead to unnecessarily large coordination areas. For 
propagation mode (1), detailed analyses, supported by extensive operational experience, have shown 
that the requirement for the propagation mode (1) minimum required loss can be reduced because of 
the very small probability that the worst-case assumptions for system parameter values and 
interference path geometry will exist simultaneously. Therefore, a correction is applied within the 
calculation for the propagation mode (1) predicted path loss in the appropriate sharing scenario to 
allow benefit to be derived from these mitigating effects. The application of this correction factor is 
described in more detail in § 4.4.

This correction applies to cases of coordination with the fixed service. It is frequency, distance and 
path dependent. It does not apply in the case of the coordination of an earth station with mobile 
stations, nor with other earth stations operating in the opposite direction of transmission, nor in the 
case of propagation via hydrometeor scatter (propagation mode (2)). 

A number of propagation models are used to cover the propagation mechanisms that exist in the full 
frequency range. These models predict the path loss as a monotonically increasing function of 
distance. Therefore, coordination distances are determined by calculating the path loss iteratively for 
an increasing distance until either the minimum required loss is achieved, or a maximum calculation 
distance limit is reached (see § 1.5.3). 

The iteration method always starts at a defined value of minimum distance, dmin (km), and iteration 
is performed using a uniform step size, s (km), for increasing the distance. A step size of 1 km is 
recommended.

1.4 Sharing scenarios 

The following subsections describe the basic assumptions made for the various earth station sharing 
scenarios. These subsections need to be read in conjunction with the information contained in Table 1
and § 1.6 which contains guidance on the development of a coordination contour. Except as discussed 
in § 1.4.5 to 1.4.7, the earth stations around which coordination areas are determined are assumed to 
be fixed earth stations authorized to operate at a single permanent location. In cases of earth stations 
that can be operated from a number of fixed locations, the coordination areas are determined for each 
individual location.4

_______________
4 While some fixed satellite systems transmit to fixed earth stations operating at unspecified locations within a service 
area defined by an administration, methods for determining the coordination areas are specified only for individual sites. 
To minimize the number of individual earth stations requiring detailed coordination in these cases, administrations may 
wish to develop bilateral agreements based on distances, calculated in accordance with Recommendation 
ITU-R SM.1448, extended from the periphery of a service area. 
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1.4.1 Earth stations operating with geostationary space stations 

For an earth station operating with a space station in the geostationary orbit, the space station appears 
to be stationary with respect to the Earth. However variations in gravitational forces acting on the 

parameters are not consta
east/west direction (longitudinal tolerance) is limited under the Radio Regulations (see Nos. 22.6 to 
22.18), but movement in the north/south direction (inclination excursion) is not specified. 

Relaxation in the north/south station-keeping of a geostationary space station allows its orbit to 
become inclined, with an inclination that increases gradually with time. Therefore the determination 
of the coordination area requires consideration of the range of movement of the earth station antenna. 
Although the direction of pointing of the earth station antenna may in practice vary with time, the 
earth station antenna may also be pointing in one direction for considerable periods of time. Hence 
the gain of the earth station antenna in the direction of the horizon is assumed to be constant. For an 
earth station operating with a space station in an orbit as described above, an assumption of constant 
horizon gain as the inclination angle increases may lead to a conservative estimation of the 
coordination area, the degree of conservatism increasing with increasing inclination angle. 

For an earth station operating with a geostationary space station the coordination area is determined 
using the procedures described in § 2.1. 

1.4.2 Earth stations operating with non-geostationary space stations 

Earth stations operating with non-geostationary space stations may use a directional or a non-
directional antenna. Furthermore, earth stations using a directional antenna may track the orbital path 
of a non-geostationary space station. 

While an earth station operating with a geostationary space station is assumed to have a constant 
antenna gain towards the horizon, for an earth station antenna that is tracking the orbital path of a 
non-geostationary space station, the antenna gain towards the horizon will vary with time. Therefore, 
it is necessary to estimate the variation of the antenna gain with time towards the horizon for each 
azimuth in order to determine the coordination area. The procedure is described in § 2.2.

For an earth station operating with a non-geostationary space station, the motion of a relatively high 
gain tracking antenna reduces the probability of interference due to propagation mode (2) mechanisms 
and hence the propagation mode (2) required distances will be relatively short. The minimum 
coordination distance dmin (see § 1.5.3) will provide adequate protection in these cases. The 
propagation mode (2) contour is therefore taken to be identical to a circle whose radius is the 
minimum coordination distance. Propagation mode (2) calculations are not required in these 
circumstances and the coordination area is determined using the propagation mode (1) procedure 
in § 2.2 only. 

- 142 -



AP7-9 

For an earth station operating with a non-geostationary space station using a non-directional antenna, 
a similar situation applies, and the low gain means that propagation mode (2) required distances will 
be less than the minimum coordination distance. Hence, for the case of a non-directional antenna the 
propagation mode (2) contour is also coincident with the circle of radius dmin, and the coordination 
area is determined using the propagation mode (1) procedures described in § 2.1.1 only. 

For an earth station operating with a non-geostationary space station using a non-tracking directional 
antenna, the potential for interference arising from propagation mode (2) is the same as for an earth 
station operating with a geostationary space station. Hence, for the case of non-tracking directional 
antenna the coordination area is determined using both the propagation mode (1) and propagation 
mode (2) procedures described in § 2.1. 

1.4.3 Earth stations operating with both geostationary and non-geostationary space 
stations 

For earth stations that are sometimes intended to operate with geostationary space stations and at 
other times with non-geostationary space stations, separate coordination areas are determined for each 
type of operation. In such cases, the coordination area for the geostationary space station is 
determined using the procedures described in § 2.1 and the coordination area for the non-
geostationary space station is determined using the procedure described in § 2.2. For each case, the 
percentage of time, p, is specified for all the operational time that the receiving earth station is 
expected to spend in reception from geostationary space stations or non-geostationary space stations, 
as appropriate. 

1.4.4 Earth stations operating in bidirectionally allocated frequency bands 

For earth stations operating in some frequency bands there may be allocations with equal rights to 
space services operating in both the Earth-to-space and space-to-Earth directions. In this case, where 
two earth stations are operating in opposite directions of transmission it is only necessary to establish 
the coordination area for the transmitting earth station, as receiving earth stations will automatically 
be taken into consideration. Hence, a receiving earth station operating in a bidirectionally allocated 
frequency band will only be involved in coordination with a transmitting earth station if it is located 

For a transmitting earth station operating with either geostationary or non-geostationary satellites in 
a bidirectionally allocated frequency band, the coordination area is determined using the procedures 
described in § 3. (WRC-03)

1.4.5 Broadcasting-satellite service earth stations 

For earth stations in the broadcasting-satellite service operating in the unplanned bands, the 
coordination area is determined by extending the periphery of the specified service area within which 
the earth stations are operating by the coordination distance based on a typical BSS earth station. In 
calculating the coordination distance, no additional protection can be assumed to be available from 
the earth station horizon elevation angle, i.e. Ah = 0 dB in Annex 1, for all azimuth angles around the 
earth station.
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1.4.6 Mobile (except aeronautical mobile) earth stations 

For a mobile (except aeronautical mobile) earth station, the coordination area is determined by 
extending the periphery of the specified service area, within which the mobile (except aeronautical 
mobile) earth stations are operating, by the coordination distance. The coordination distance may be 
represented by a predetermined coordination distance (see Table 10), or it may be calculated. In 
calculating the coordination distance, no additional protection can be assumed to be available from 
the earth station horizon elevation angle, i.e. Ah = 0 dB in Annex 1, for all azimuths around the earth 
station.

1.4.7 Aeronautical mobile earth stations 

For aeronautical mobile earth stations, the coordination area is determined by extending the periphery 
of the specified service area within which the aeronautical mobile earth station operates, by an 
appropriate predetermined coordination (see Table 10) distance for the respective services. 

1.5 Propagation model concepts  

For each mode of propagation, according to the requirements of the specific sharing scenario 
(see § 1.4) it is necessary to determine the predicted path loss. The determination of this predicted 
path loss is based on a number of propagation mechanisms. 

Interference may arise through a range of propagation mechanisms whose individual dominance 
depends on climate, radio frequency, time percentage in question, distance and path topography. At 
any given point in time, one or more mechanisms may be present. The propagation mechanisms that 
are considered within this Appendix in the determination of the interference potential are as follows: 

Diffraction
remainder 

of the path along each radial is considered to be flat and therefore free of additional 
diffraction losses. 

 Tropospheric scatter
paths longer than about 100 km, beyond which the diffraction field becomes very weak. 

 Surface ducting: This is the most important short-term interference mechanism over water 
and in flat coastal land areas, and can give rise to high signal levels over greater distances, 
sometimes exceeding 500 km. Such s -
under certain conditions. 

 Elevated layer reflection and refraction: The treatment of reflection and/or refraction 
from layers at heights of up to a few hundred metres is an important mechanism that 
enables signals to by-pass any diffraction losses due to the underlying terrain under 
favourable path geometry situations. Here again, the impact can be significant over long 
distances. 

 Hydrometeor scatter: Hydrometeor scatter can be a potential source of interference 
between terrestrial station transmitters and earth stations because it may act isotropically, 
and can therefore have an impact irrespective of whether the common volume is on or off 
the great-circle interference path between the coordinating earth station and terrestrial 
stations, or other receiving earth stations operating in bidirectionally allocated frequency 
bands. 
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In this Appendix, propagation phenomena are classified into two modes as follows: 

Propagation mode (1): propagation phenomena in clear air (tropospheric scatter, ducting, 
layer reflection/refraction, gaseous absorption and site shielding). These phenomena are 
confined to propagation along the great-circle path. 

Propagation mode (2): hydrometeor scatter. 

1.5.1 Propagation mode (1) 

For the determination of the propagation mode (1) required distances, the applicable frequency range 
has been divided into three parts: 

 For VHF/UHF frequencies between 100 MHz and 790 MHz and for time percentages 
from 1% to 50% of an average year. 

 From 790 MHz to 60 GHz and for time percentages from 0.001% to 50% of an average 
year. 

 From 60 GHz to 105 GHz and for time percentages from 0.001% to 50% of an average 
year. 

The variation in predicted path loss due to the horizon elevation angle around an earth station is 
calculated by the method described in § 1 of Annex 1, using the horizon elevation angles and distances 
along different radials from the earth station. For all frequencies between 100 MHz and 105 GHz, the 
attenuation arising from the horizon characteristics is included in the value of propagation mode (1) 
predicted path loss, unless its use is specifically prohibited for a particular sharing scenario 
(see § 1.4.5 and § 1.4.6). 

In the determination of the propagation mode (1) required distance, the world is divided into four 
basic radio-climatic zones. These zones are defined as follows: 

 Zone A1: coastal land, i.e. land adjacent to a Zone B or a Zone C area (see below), up to 
an altitude of 100 m relative to mean sea or water level, but limited to a maximum distance 
of 50 km from the nearest Zone B or Zone C area; in the absence of precise information 
on the 100 m contour, an approximation (e.g. 300 feet) may be used. Large inland areas 
of at least 7 800 km2 which contain many small lakes, or a river network, comprising 
more than 50% water, and where more than 90% of the land is less than 100 m above the 
mean water level may be included in Zone A15.

 Zone A2: all land, other than coastal land as defined in Zone A1 above. 

_______________
5 These additional areas may be declared as coastal Zone A1 areas by administrations for inclusion in the ITU Digital 
World Map (IDWM). 
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seas, oceans and large bodies of inland water situated at latitudes above 
30°
inland water is defined, for the administrative purpose of coordination, as one having an 
area of at least 7 800 km2, but excluding the area of rivers. Islands within such bodies of 
water are to be included as water within the calculation of this area if they have elevations 
lower than 100 m above the mean water level for more than 90% of their area. Islands 
that do not meet these criteria should be classified as land for the purposes of calculating 
the area of the water. 

below 30°, as well as the Mediterranean Sea and the Black Sea. 

1.5.2 Propagation mode (2) 

For the determination of the propagation mode (2) required distance, interference arising from 
hydrometeor scatter can be ignored at frequencies below 1 000 MHz and above 40.5 GHz outside the 
minimum coordination distance (see § 1.5.3.1). Below 1 000 MHz, the level of the scattered signal is 
very low and above 40.5 GHz, although significant scattering occurs, the scattered signal is then 
highly attenuated along the path from the scatter volume to the receiving terrestrial station or earth 
station. Site shielding is not relevant to propagation mode (2) mechanisms as the interference path is 
via the main beam of the coordinating earth station antenna. 

1.5.3 Distance limits 

The effect of interference on terrestrial and space systems often needs to be assessed by considering 
long- and short-term interference criteria. These criteria are generally represented by a permissible 
interference power not to be exceeded for more than a specified percentage of time. 

The long-term interference criterion (typically associated with percentages of time  20%) allows the 
error performance objective (for digital systems) or noise performance objective (for analogue 
systems) to be met. This criterion will generally represent a low level of interference and hence 
require a high degree of isolation between the coordinating earth station and terrestrial stations, or 
other receiving earth stations operating in bidirectionally allocated bands. 

The short-term criterion is a higher level of interference, typically associated with time percentages 
in the range 0.001% to 1% of time, which will either make the interfered-with system unavailable, or 
cause its specified short-term interference objectives (error rate or noise) to be exceeded. 

This Appendix addresses only the protection provided by the short-term criterion. There is therefore 
an implicit assumption that if the short-term criterion is satisfied, then any associated long-term 
criteria will also be satisfied. This assumption may not remain valid at short distances because 
additional propagation effects (diffraction, building/terrain scattering etc.) requiring a more detailed 
analysis become significant. A minimum coordination distance is therefore needed to avoid this 
difficulty. This minimum coordination distance is always the lowest value of coordination distance 
used. At distances equal to or greater than the minimum coordination distance, it can be assumed that 
interference due to continuous (long-term) propagation effects will not exceed levels permitted by the 
long-term criteria. 

In addition to the minimum coordination distance, it is also necessary to set an upper limit to the 
calculation distance. Hence the coordination distance, on any azimuth, must lie within the range 
between the minimum coordination distance and the maximum calculation distance. 
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1.5.3.1 Minimum coordination distance 

For the reasons stated in § 1.5.3, it is necessary to set a lower limit, dmin, for the coordination distance. 
The iterative calculation of the coordination distance starts at this minimum distance, and this distance 
varies according to radiometeorological factors and the frequency band (see § 4.2). This same 
minimum coordination distance applies both to propagation mode (1) and propagation mode (2) 
calculations. 

1.5.3.2 Maximum calculation distance 

Maximum calculation distances are required for propagation modes (1) and (2). In the case of 
mode (1), this distance corresponds to the maximum coordination distance, dmax1, given in § 4.3 for 
each of the four radioclimatic Zones. The propagation mode (1) maximum calculation distance is 
therefore dependent on the mixture of radioclimatic Zones in the propagation path, as described in 
§ 4.3.

The maximum calculation distance for propagation mode (2) is given in § 2 of Annex 2.

1.6 The coordination contour: concepts and construction 

The coordination distance, determined for each azimuth around the coordinating earth station, defines 
the coordination contour that encloses the coordination area. The coordination distance lies within 
the range defined by the minimum coordination distance and the maximum calculation distance. 

In this Appendix, the procedures determine the distance at which the minimum required loss is equal 
to the predicted path loss. In addition, some procedures6 require that, for any azimuth, the greater of 
the distances determined for propagation mode (1) and propagation mode (2) is the distance to be 
used in determining the coordination contour. In both these cases, the distance at which the minimum 
required loss is equal to the predicted path loss may or may not be within the range of valid values 
that define the limits for the coordination distance. Hence, the distance determined from the 
application of all the procedures is referred to as the required distance. 

The coordination area is determined by one of the following methods: 

 calculating, in all directions of azimuth from the earth station, the coordination distances 
and then drawing to scale on an appropriate map the coordination contour; or 

 extending the service area in all directions by the calculated coordination distance(s); or 

 for some services and frequency bands, extending the service area in all directions by a 
predetermined coordination distance. 

Where a coordination contour includes the potential interference effects arising from both 
propagation mode (1) and propagation mode (2), the required distance used for any azimuth is the 
greater of the propagation mode (1) and propagation mode (2) required distances. 

_______________
6 The same procedures are also used to develop supplementary and auxiliary contours (see Annex 6). 
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The sharing scenarios and the various procedures contained in this Appendix are based on different 
assumptions. Hence, the coordination area developed for one sharing scenario is likely to be based 
on different sharing considerations, interference paths and operational constraints than the 
coordination area developed under a different sharing scenario. Separate coordination areas are 
therefore required for each sharing scenario described in § 1.4, and each coordination area is specific 
to the radiocommunication services covered by the sharing scenario under which it was developed. 
Further, the coordination area developed for one sharing scenario cannot be used to determine the 
extent of any impact on the radiocommunication services covered by a different sharing scenario. 
Thus, a coordinating earth station operating in a bidirectionally allocated frequency band that is also 
allocated to terrestrial services will have two separate coordination areas: 

one coordination area for determining those administrations with terrestrial services that 
may be affected by the operation of the coordinating earth station; and 

 one coordination area for determining those administrations with receiving earth stations 
that may be affected by the operation of the coordinating (transmitting) earth station. 

This means that the establishment of the coordination area for an earth station will generally require 
the determination of several individual coordination areas, each drawn on a separate map. For 
example, an earth station which transmits to a geostationary space station in the band 
10.7-11.7 GHz will need to develop the following coordination areas with respect to: 

 analogue terrestrial services which receive in the same band; this will comprise the 
potential effects arising from both propagation mode (1) and propagation mode (2) 
interference paths; 

 an earth station operating with a geostationary space station which receives in the same 
band; this will comprise the potential effects arising from both propagation mode (1) and 
propagation mode (2) interference paths; 

 an earth station operating with a non-geostationary space station which receives in the 
same band; this will comprise the potential effects arising from propagation mode (1) 
interference paths. 

In addition, separate coordination contours are produced if the earth station both transmits and 
receives in bands shared with terrestrial services. However, for earth stations in bidirectionally 
allocated frequency bands, the coordination contours with respect to other earth stations are only 
produced for a transmitting earth station (see § 1.4.4). 

Examples of coordination contours for each of the sharing scenarios in § 1.4 is provided in Fig. 1. 
It will be noticed that for some of the sharing scenarios there is a commonality to the construction of 
the coordination contour (shown by a solid line) that encompasses each coordination area. For those 
sharing scenarios where both propagation mode (1) and propagation mode (2) interference paths need 
to be taken into consideration, the parts of the propagation mode (1) contour and that part of the 
propagation mode (2) contour located within the overall coordination contour may be drawn using 
dashed lines. 
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FIGURE 1
Examples of coordination contours for each of the sharing scenarios listed in § 1.4

Example of the coordination contour for an earth 
station operating with a GSO space station in § 1.4.1 
and § 1.4.3. The coordination contour is marked by 
the outer line and is comprised of a propagation mode 
(1) contour and a circular propagation mode (2) 
contour. The propagation mode (1) contour could also 
be an example of an earth station with a non-tracking 
directional antenna operating with a non-GSO space 
station in § 1.4.2

Example of the coordination contour for an earth 
station with a tracking antenna operating with a       
non-GSO space station in § 1.4.2 and § 1.4.3

Example of the coordination contour for an earth 
station operating in a specified service area in § 1.4.5, 
§ 1.4.6 and § 1.4.7. The coordination contour is 
marked by the solid outer line and the specified 
service area by the broken inner line. The 
coordination distance, d, may be a constant value, or 
vary with azimuth, depending on the sharing scenario 
and the type of radiocommunication service

Example of the coordination contour for an earth 
station operating in bidirectionally allocated 
frequency bands in § 1.4.4. The coordination 
contour has been developed from a propagation 
mode (1) contour for a coordinating earth station 
operating with a non-GSO space station with 
respect to unknown earth stations operating with 
GSO space stations. For a propagation mode (2) 
contour for the GSO-GSO case see Annex 5

North
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In addition to the coordination contour, supplementary contours and auxiliary contours (see Annex 6) 
may be drawn to facilitate more detailed sharing discussions. Supplementary contours are based on 
the coordinating earth station sharing frequency bands with other radiocommunication services, or 
other types of radio systems in the same service, that have less onerous sharing criteria than the radio 
system used for developing the coordination area. These supplementary contours may be developed 
by the same method used to determine the coordination contour, or by other methods as agreed on a 
bilateral basis between administrations. For example, the Time Variant Gain method described in § 4 
of Annex 6 can be used to generate supplementary contours for earth stations operating with non-
geostationary space stations. Auxiliary contours are based on less conservative assumptions, with 
regard to the interference path and operational constraints, for the unknown terrestrial stations, or 
earth stations. Auxiliary contours are developed separately for propagation mode (1) and propagation 
mode (2) interference paths. In this context, the contours from which the coordination contour was 
developed are called main contours, and the auxiliary contours for propagation mode (1) and 
propagation mode (2) are referenced to the appropriate main contour. The various assumptions used 
for developing auxiliary contours to the propagation mode (1) contour, or the propagation mode (2) 
contour, can also be applied to supplementary contours. Hence, auxiliary contours may be drawn for 
both a main or a supplementary contour. 

Supplementary contours are always drawn on a separate map as they apply to other types of radio 
system within the same radiocommunication service, or to radio systems in different 
radiocommunication services. However, as auxiliary contours apply to the various assumptions used 
in developing the main, or supplementary, contour they are always drawn on the same map that 
contains the corresponding main, or supplementary, contour. 

While the use of supplementary or auxiliary contours allows less conservative assumptions with 
regard to the interference path and operational constraints to be taken into consideration, earth stations 
may transmit or receive a variety of classes of emissions. Hence, the earth station parameters to be 
used in the determination of the coordination contour, and any supplementary or auxiliary contours, 
are those which lead to the greatest distances for each earth station antenna beam and each allocated 
frequency band which the coordinating earth station shares with other radiocommunication systems. 

2 Determination of the earth station coordination area with respect to 
terrestrial stations 

This section contains the procedures for determining the coordination area for the case of earth 
stations sharing frequency bands with terrestrial stations. These procedures cover the cases for earth 
stations operating with space stations in the geostationary orbit, or in non-geostationary orbits, and 
are described in the following subsections. 

For earth stations operating with space stations in non-geostationary orbits, consideration has to be 
given to the potential time-varying natur
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2.1 Earth stations operating with geostationary space stations 

For an earth station operating with a geostationary space station, the value of Gt and Gr towards the 
horizon is considered to be constant with time. The percentage of time associated with Lb in 
equation (1) is the same as the time percentage, p, associated with Pr(p). When determining the 
coordination area between a coordinating earth station operating with a geostationary space station 
and terrestrial systems, the coordination distance on any azimuth is the greater of the propagation 
mode (1) and propagation mode (2) required distances. The required distances for propagation 
mode (1) and propagation mode (2) are determined using the procedures described in § 2.1.1 and 
§ 2.1.2 respectively, after taking into consideration the following discussion on station-keeping. 

When the north/south station-keeping of a geostationary space station is relaxed, the orbit of the space 
station becomes inclined with an inclination that increases gradually with time. This movement of 
the space station from its nominal position may require small corresponding adjustments in the 
elevation angle of the earth station antenna beam. Hence, to avoid considering the time variation in 
antenna gain in the direction of the horizon, the coordination area of an earth station operating with a 
space station in a slightly inclined geostationary orbit is determined for the minimum angle of 
elevation and the associated azimuth at which the space station is visible to the earth station 
(see Annex 3). 

2.1.1

Determination of the propagation mode (1) contour is based on great circle propagation mechanisms 
and it is assumed, for the interference path, that all the terrestrial stations are pointing directly at the 

mode (1) is that distance which will result in a value of propagation mode (1) predicted path loss that 
is equal to the propagation mode (1) minimum required loss, Lb(p) (dB), as defined in § 1.3. 

  Lb(p) = Pt + Ge + Gx Pr(p) dB (4)

where: 

 Pt and Pr(p): as defined in § 1.3 

Ge: gain of the coordinating earth station antenna (dBi) towards the horizon at the 
horizon elevation angle and azimuth under consideration 

Gx: maximum antenna gain (dBi) assumed for the terrestrial station. Tables 7 and 8
give values for Gx for the various frequency bands. 

The propagation mode (1) required distance is determined using the procedures described in § 4, and 
the detailed methods in Annex 1. Specific guidance relevant to the application of the procedures is 
provided in § 4.4.

2.1.2 Determination of (2) contour 

The required distance for hydrometeor scatter is that distance that will result in a propagation mode (2) 
predicted path loss equal to the propagation mode (2) minimum required loss L(p), as defined in 
equation (3). This propagation mode (2) required distance is determined using the guidance in § 5, 
and the detailed methods in Annex 2. 
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For an earth station operating with a geostationary space station having a slightly inclined orbit, the 
rain-
determined individually, using the relevant elevation angles and their associated azimuths to the 
satellite. The rain scatter area is the total area contained within the two resulting overlapping 
coordination contours. 

2.2 Earth stations operating with non-geostationary space stations 

For an earth station that operates with non-geostationary space stations and whose antennas track the 
space stations, the antenna gain in the direction of the horizon on any azimuth varies with time. The 
method used to determine the coordination contour is the time invariant gain (TIG) method. 

This method uses fixed values of antenna gain based on the maximum assumed variation in horizon 
antenna gain on each azimuth under consideration. In considering the horizon gain of the antenna for 
either a transmitting or a receiving earth station, only the horizon antenna gain values during the 
operational time are to be considered. The horizon antenna gain may be determined using Annex 4. 
Reference or measured antenna radiation patterns may be used as described in Annex 3. The values 
of horizon antenna gain defined below are used for each azimuth when applying equation (4) to 
determine the propagation mode (1) required distances: 

Ge = Gmax for (Gmax Gmin) 20 dB

Ge = Gmin + 20 for  20 dB < (Gmax Gmin) < 30 dB (5)

Ge = Gmax 10 for (Gmax Gmin) 30 dB

where: 

Ge: gain of the coordinating earth station antenna (dBi) towards the horizon at the 
horizon elevation angle and azimuth under consideration in equation (4) 

 Gmax, Gmin: maximum and minimum values of the horizon antenna gain (dBi), respectively, 
on the azimuth under consideration. 

The maximum and minimum values of the horizon antenna gain, on the azimuth under consideration, 
are derived from the antenna pattern and the maximum and minimum angular separation of the 
antenna main beam axis from the direction of the physical horizon at the azimuth under consideration. 

Where a single value of minimum elevation angle for the main beam axis of the earth station antenna 
is specified for all azimuths, the minimum and maximum values of the horizon gain can be 
determined, for each azimuth under consideration, from the antenna pattern and the horizon elevation 
angle at that azimuth. The plot of the horizon elevation angle against azimuth is called the horizon 
profile of the earth station. 

- 152 -



AP7-19 

Additional constraints may be included in the determination of the maximum and minimum values 
of the horizon antenna gain where an earth station is operating with a constellation of non-

minimum elevation angle over a range of azimuths. Over this range of azimuth angles, the minimum 
elevation angle of the earth station antenna main beam axis is given by the minimum elevation angle 
at which any satellite of the constellation is visible at that azimuth. The azimuthal dependence of this 
minimum satellite visibility elevation angle may be determined from consideration of the orbital 
altitude and inclination of the satellites in the constellation, without recourse to simulation, using the 
procedure in § 1.1 of Annex 4. In this case, the horizon antenna gain to be used in the method depends 
on the profile of the composite minimum elevation angle. This minimum composite elevation angle 
at any azimuth is the greater of the minimum satellite visibility elevation angle, at the azimuth under 
consideration, and the specified minimum elevation angle for the earth station which is independent 
of the azimuth. 

Thus, at each azimuth under consideration, the maximum horizon antenna gain will be determined 
from the minimum value of the angular separation between the earth station horizon profile at this 
azimuth and the profile of the minimum composite elevation angle. Similarly, the minimum horizon 
antenna gain will be determined from the maximum value of the angular separation from the earth 
station horizon profile at this azimuth to the profile of the minimum composite elevation angle. The 
procedure for calculating the minimum and maximum angular separations from the profile of the 
minimum composite elevation angle is given in § 1.2 of Annex 4.

The propagation mode (1) required distance is then determined using the procedures described in § 4, 
and the detailed methods in Annex 1. Specific guidance relevant to the application of the propagation 
calculations is provided in § 4.4.

3 Determination of the coordination area between earth stations 
operating in bidirectionally allocated frequency bands 

This section describes the procedures to be used for determination of the coordination area for an 
earth station transmitting in a frequency band allocated to space services in both Earth-to-space and 
space-to-Earth directions. 

There are various coordination scenarios, involving only non-time-varying antenna gains, or only 
time-varying antenna gains (both earth stations operate with non-geostationary space stations) or, one 
time-varying antenna gain and one non-time-varying antenna gain. 

The following subsections describe the methods for the determination of coordination area which are 
specific to each of these bidirectional cases. The procedures applicable to the coordination scenario 
where both earth stations operate with geostationary space stations are given in § 3.1. The other 
bidirectional coordination scenarios are considered in § 3.2, where particular attention is given to the 
approaches for using the horizon antenna gain of the receiving earth station for each of the possible 
coordination scenarios in the appropriate procedure of § 2. 
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