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MOD

TABLE  S21-4 (continued)
	
Frequency band
	
Service*
	Limit in dB(W/m2) for angle
of arrival () above the horizontal plane
	Reference 

	
	
	0°-5°
	5°-25°
	25°-90°
	bandwidth

	10.7-11.7 GHz
	Fixed-satellite
(space-to-Earth)
geostationary-satellite orbit
	–150
	–150 + 0.5( – 5)
	–140
	4 kHz

	10.7-11.7 GHz
	Fixed-satellite
(space-to-Earth),
non-geostationary-satellite orbit
	–126
	–126 + 0.5( – 5)
	–116
	1 MHz

	11.7-12.5 GHz
(Region 1)
12.5-12.75 GHz
(Region 1 countries listed in Nos. S5.494 and S5.496)
11.7-12.7 GHz
(Region 2)

11.7-12.75 GHz
(Region 3)



	Fixed-satellite
(space-to-Earth),
non-geostationary-satellite orbit
	
–124
	
–124 + 0.5( – 5)
	
–114
	
1 MHz


	12.2-12.75 GHz7
(Region 3)

12.5-12.75 GHz7
(Region 1 countries listed in
Nos. S5.494
and S5.496)
	Fixed-satellite
(space-to-Earth),
geostationary-satellite orbit
	–148
	–148 + 0.5( – 5)
	–138
	4 kHz

	15.43-15.63 GHz
	Fixed-satellite
(space-to-Earth)
	–127
	5°-20°: –127

20°-25°:

–127 + 0.56(( – 20)2
	25°-29°: 
–113

29°-31°:
–136.9 +
25 log (( – 20)

31°-90°: –111
	1 MHz

	17.7-19.3 GHz7, 8
	Fixed-satellite
(space-to-Earth)

Meteorological-satellite (space-to-Earth)
	–11512bis
or

–115–X12
	–115 + 0.5( – 5)12bis
or

–115 – X + ((10 + X)/20)
( – 5)12
	–10512bis
or
–105  12
	1 MHz

	19.3-19.7 GHz

22.55-23.55 GHz

24.45-24.75 GHz

25.25-27.5 GHz
	Fixed-satellite
(space-to-Earth)

Earth exploration-satellite
(space-to-Earth)

Inter-satellite
	–115
	–115 + 0.5( – 5)
	–105
	1 MHz


MOD


_______________

12
S21.16.6
The function X is defined as a function of the number, N, of satellites in the non-GSO FSS constellation as follows:

–
for N £ 50 
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In the band 18.8-19.3 GHz, these limits apply to emissions of any space station in a non‑geostationary FSS system for which complete coordination or notification information, as appropriate, has been received by the Radiocommunication Bureau after 17 November 1995, and which was not operational by that date.
ADD


_______________

12bis  S21.16.6bis

These limits apply to emissions of a space station on a meteorological-satellite and on a geostationary FSS satellite. These limits also apply to emissions of any space station in a non‑geostationary FSS system in the bands 18.8-19.3 GHz for which complete coordination or notification information has been received by the Radiocommunication Bureau by 17 November 1995, or was in operation by that date.

NOC


13 
S21.16.7
SUP


14
S21.16.8
SUP


15
S21.16.9
SUP
RESOLUTION  131  (WRC-97)

Power flux-density limits applicable to non-geostationary fixed-satellite
service systems for protection of terrestrial services in the
bands 10.7-12.75 GHz and 17.7-19.3 GHz

ARTICLE  S22
Space services1
Section II  –  Control of interference to geostationary-satellite systems

NOC

S22.2
§ 2
1)
Non-geostationary-satellite systems shall not cause unacceptable interfer​ence to geostationary‑satellite systems in the fixed-satellite service and the broadcasting-satellite service operating in accordance with these Regulations.

S22.3

2)
Whenever the emissions from geostationary satellites in the inter-satellite service are directed towards space stations at distances from Earth greater than that of the geostationary-satellite orbit, the boresight of the antenna mainbeam of the geostationary satellite shall not be pointed within 15° of any point on the geostationary-satellite orbit.

S22.4
§ 3
In the frequency band 29.95-30 GHz space stations in the earth exploration-satellite service on board geostationary satellites and operating with space stations in the same service on board non-geostationary satellites shall have the following restriction:



Whenever the emissions from the geostationary satellites are directed towards the geostationary-satellite orbit and cause unacceptable interference to any geostationary-satellite space system in the fixed-satellite service, these emissions shall be reduced to a level at or less than accepted interference.

S22.5
§ 4
In the frequency band 8 025-8 400 MHz, which the Earth exploration-satellite service using non-geostationary satellites shares with the fixed-satellite service (Earth-to-space) or the meteorological-satellite service (Earth-to-space), the maximum power flux-density produced at the geostationary-satellite orbit by any Earth exploration-satellite service space station shall not exceed –174 dB(W/m2) in any 4 kHz band.

S22.5A
§ 5
In the frequency band 6 700-7 075 MHz, the maximum aggregate power flux-density produced at the geostationary-satellite orbit and within (5° of inclination around the geostationary-satellite orbit by a non-geostationary-satellite system in the fixed-satellite service shall not exceed –168 dB(W/m2) in any 4 kHz band. The maximum aggregate power flux-density shall be calculated in accordance with Recommendation ITU-R S.1256.

SUP


S22.5B

MOD


S22.5C
§ 6
1)
The equivalent power flux-density2, epfddown at any point on the Earth’s surface visible from the geostationary-satellite orbit, produced by emissions from all the space stations of a non-geostationary-satellite system in the fixed-satellite service in the frequency bands listed in Tables S22-1A to S22-1D, including emissions from a reflecting satellite, for all conditions and for all methods of modulation, shall not exceed the limits given in Tables S22-1A to S22-1D for the given percentages of time. These limits relate to the equivalent power flux-density which would be obtained under free-space propagation conditions, into a reference antenna and in the reference bandwidth specified in Tables S22-1A to S22-1D, for all pointing directions towards the geostationary-satellite orbit.

MOD


_______________
2
S22.5C.1, D.1, F.1
The equivalent power flux-density is defined as the sum of the power flux‑densities produced at a GSO receive station on the Earth’s surface or in the geostationary orbit, as appropriate, by all the transmit stations within a non-geostationary-satellite system, taking into account the off-axis discrimination of a reference receiving antenna assumed to be pointing in its nominal direction. The equivalent power flux-density is calculated using the following formula:
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where:
















Na:
is the number of transmit stations in the non‑geostationary‑satellite system that are visible from the GSO receive station considered on the Earth's surface or in the geostationary orbit, as appropriate;


i:
is the index of the transmit station considered in the non‑geostationary-satellite system;


Pi:
is the RF power at the input of the antenna of the transmit station, considered in the non‑geostationary satellite system in dBW in the reference bandwidth;


:
is the off-axis angle between the boresight of the transmit station considered in the non‑geostationary satellite system and the direction of the GSO receive station;


Gt(i):
is the transmit antenna gain (as a ratio) of the station considered in the non‑geostationary satellite system in the direction of the GSO receive station;


di:
is the distance in metres between the transmit station considered in the non-geostationary satellite system and the GSO receive station;


i:
is the off-axis angle between the boresight of the antenna of the GSO receive station and the direction of the ith transmit station considered in the non‑geostationary satellite system;


Gri):
is the receive antenna gain (as a ratio) of the GSO receive station in the direction of the ith transmit station considered in the non‑geostationary satellite system;


Gr,max: 
is the maximum gain (as a ratio) of the antenna of the GSO receive station;


epfd: 
is the computed equivalent power flux-density in dB(W/m2) in the reference bandwidth.

SUP


TABLE  S22-1

ADD


TABLE S22-1A3, 5, 6, 6bis
Limits to the epfddown radiated by non‑GSO FSS systems in certain frequency bands

	Frequency band
(GHz)
	epfddown dB(W/m2)
	Percentage
of time during which epfddown level may not be exceeded
	Reference
bandwidth
(kHz)
	Reference antenna
diameter, and reference
radiation pattern4

	
	–175.4
–174
–170.8
–165.3
–160.4
–160
–160
	0
90
99
99.73
99.991
99.997
100
	40
	60 cm 
Recommendation 
ITU-R S.1428

	10.7-11.7 in all Regions;
11.7-12.2
in Region 2;
12.2-12.5
in Region 3 and
12.5-12.75
in Regions 1
and 3
	–181.9
–178.4
–173.4
–173
–164
–161.6
–161.4
–160.8
–160.5
–160
–160
	0
99.5
99.74
99.857
99.954
99.984
99.991
99.997
99.997
99.9993
100
	40
	1.2 m 
Recommendation 
ITU-R S.1428


	
	–190.45
–189.45
–187.45
–182.4
–182
–168
–164
–162
–160
–160
	0
90
99.5
99.7
99.855
99.971
99.988
99.995
99.999
100
	40
	3 m 
Recommendation 
ITU-R S.1428

	
	–195.45
–195.45
–190
–190
–172.5
–160
–160
	0
99
99.65
99.71
99.99
99.998
100
	40
	10 m
Recommendation 
ITU-R S.1428

	3 

For certain GSO FSS receive earth stations, see also ADD S9.7A and ADD S9.7B.

4 

Under this section, reference patterns are to be used only for the calculation of interference from non‑GSO FSS systems into GSO FSS systems.

5

In addition to the limits shown in Table S22-1A, the following single-entry epfddown limits apply to all antenna sizes greater than 60 cm in the frequency bands listed in Table S22-1A.


	100% of the time epfddown
(dB(W/m2 ) per 40 kHz)
	Latitude (North or South) 
(°)

	–160
	0 < |Latitude| ( 57.5

	–160 + 3.4 (57.5 – |Latitude|)/4
	57.5 < |Latitude| ( 63.75

	–165.3
	63.75 ( |Latitude|

	6 
For each reference antenna diameter, the limit consists of the complete curve on a plot which is linear in decibels for the epfd levels and logarithmic for the time percentages, with straight lines joining the data points.

6bis
In meeting these limits, the administration intending to develop such systems shall ensure that the assignments appearing in the Plan of Appendix S30B will be fully protected.


ADD


TABLE S22-1B7, 9, 9bis
Limits to the epfddown radiated by non‑GSO FSS systems in certain frequency bands

	Frequency band (GHz)
	epfddown 
dB(W/m2)
	Percentage of time during which epfddown may not be exceeded
	Reference bandwidth (kHz)
	Reference antenna diameter, and reference radiation pattern8

	17.8-18.6
	–175.4
–175.4
–172.5
–167
–164
–164
	0
90
99
99.714
99.971
100
	40
	1 m 
Recommendation ITU‑R S.1428

	
	–161.4
–161.4
–158.5
–153
–150
–150
	0
90
99
99.714
99.971
100
	1 000
	


	17.8-18.6
	–178.4
–178.4
–171.4
–170.5
–166
–164
–164
	0
99.4
99.9
99.913
99.971
99.977
100
	40
	2 m 
Recommendation ITU‑R S.1428

	
	–164.4
–164.4
–157.4
–156.5
–152
–150
–150
	0
99.4
99.9
99.913
99.971
99.977
100
	1 000
	


	17.8-18.6
	–185.4
–185.4
–180
–180
–172
–164
–164
	0
99.8
99.8
99.943
99.943
99.998
100
	40
	5 m 
Recommendation ITU‑R S.1428

	
	–171.4
–171.4
–166
–166
–158
–150
–150
	0
99.8
99.8
99.943
99.943
99.998
100
	1 000
	

	7

For certain GSO FSS receive earth stations, see also ADD S9.7A and ADD S9.7B.

8

Under this section, reference patterns are to be used only for the calculation of interference from non‑GSO FSS systems into GSO FSS systems.

9

For each reference antenna diameter, the limit consists of the complete curve on a plot which is linear in decibels for the epfd levels and logarithmic for the time percentages, with straight lines joining the data points.

9bis
A non-GSO system shall meet the limits of this table in both the 40 kHz and the 1 MHz reference bandwidth.


ADD


TABLE S22-1C10, 12, 12bis
Limits to the epfddown radiated by non-GSO FSS systems in certain frequency bands

	Frequency band (GHz)
	epfddown 
dB(W/m2)
	Percentage of time during which epfddown may not be exceeded
	Reference bandwidth (kHz)
	Reference antenna diameter, and reference radiation pattern11


	19.7-20.2
	–187.4
–182
–172
–154
–154
	0
71.429
97.143
99.983
100
	40
	70 cm 
Recommendation
ITU‑R S.1428

	
	–173.4
–168
–158
–140
–140
	0
71.429
97.143
99.983
100
	1 000
	


	19.7-20.2
	–190.4
–181.4
–170.4
–168.6
–165
–160
–154
–154
	0
91
99.8
99.8
99.943
99.943
99.997
100
	40
	90 cm 
Recommendation 
ITU‑R S.1428

	
	–176.4
–167.4
–156.4
–154.6
–151
–146
–140
–140
	0
91
99.8
99.8
99.943
99.943
99.997
100
	1 000
	

	19.7-20.2
	–196.4
–162
–154
–154
	0
99.98
99.99943
100
	40
	2.5 m 
Recommendation 
ITU‑R S.1428

	
	–182.4
–148
–140
–140
	0
99.98
99.99943
100
	1 000
	

	
	–200.4
–189.4
–187.8
–184
–175
–164.2
–154.6
–154
–154
	0
90
94
97.143
99.886
99.99
99.999
99.9992
100
	40
	5 m 
Recommendation 
ITU‑R S.1428

	
	–186.4
–175.4
–173.8
–170
–161
–150.2
–140.6
–140
–140
	0
90
94
97.143
99.886
99.99
99.999
99.9992
100
	1 000
	

	10
For certain GSO FSS receive earth stations, see also ADD S9.7A and ADD S9.7B.

11
Under this section, reference patterns are to be used only for the calculation of interference from non‑GSO FSS systems into GSO FSS networks.

12
For each reference antenna diameter, the limit consists of the complete curve on a plot which is linear in decibels for the epfd levels and logarithmic for the time percentages, with straight lines joining the data points.

12bis
A non-GSO system shall meet the limits of this table in both the 40 kHz and the 1 MHz reference bandwidth.


ADD


TABLE S22-1D13, 15, 16, 16bis
Limits to the epfddown radiated by non-GSO FSS systems in certain frequency bands
30 cm, 45 cm, 60 cm, 90 cm, 120 cm, 180 cm, 240 cm and 300 cm BSS antennas

	Frequency 
band (GHz)
	epfddown dB(W/m2)
	Percentage 
of time during which epfddown
level may not be exceeded
	Reference
bandwidth
(kHz)
	Reference antenna
diameter, and reference
radiation pattern14

	11.7-12.5
in Region 1;

11.7-12.2 and
12.5-12.75
in Region 3;

12.2-12.7
in Region 2
	–165.841
–165.541
–164.041
–158.6
–158.6
–158.33
–158.33
	0
25
96
98.857
99.429
99.429
100
	40
	30 cm
Recommendation ITU‑R BO.1443 Annex 1

	
	–175.441
–172.441
–169.441
–164
–160.75
–160
–160
	0
66
97.75
99.357
99.809
99.986
100
	40
	45 cm
Recommendation ITU‑R BO.1443 Annex 1


	
	–176.441
–173.191
–167.75
–162
–161
–160.2
–160
–160
	0
97.8
99.371
99.886
99.943
99.971
99.997
100
	40
	60 cm
Recommendation ITU‑R BO.1443 Annex 1

	
	–178.94
–178.44
–176.44
–171
–165.5
–163
–161
–160
–160
	0
33
98
99.429
99.714
99.857
99.943
99.991
100
	40
	90 cm
Recommendation ITU‑R BO.1443 Annex 1

	
	–182.44
–180.69
–179.19
–178.44
–174.94
–173.75
–173
–169.5
–167.8
–164
–161.9
–161
–160.4
–160
	0
90
98.9
98.9
99.5
99.68
99.68
99.85
99.915
99.94
99.97
99.99
99.998
100
	40
	120 cm
Recommendation ITU‑R BO.1443 Annex 1


	11.7-12.5
in Region 1;

11.7-12.2 and
12.5-12.75
in Region 3;

12.2-12.7
in Region 2
	–184.941
–184.101
–181.691
–176.25
–163.25
–161.5
–160.35
–160
–160
	0
33
98.5
99.571
99.946
99.974
99.993
99.999
100
	40
	180 cm
Recommendation ITU‑R BO.1443 Annex 1

	
	–187.441
–186.341
–183.441
–178
–164.4
–161.9
–160.5
–160
–160
	0
33
99.25
99.786
99.957
99.983
99.994
99.999
100
	40
	240 cm
Recommendation ITU‑R BO.1443 Annex 1

	
	–191.941
–189.441
–185.941
–180.5
–173
–167
–162
–160
–160
	0
33
99.5
99.857
99.914
99.951
99.983
99.991
100
	40
	300 cm
Recommendation ITU‑R BO.1443 Annex 1

	13

For BSS antenna diameters 180 cm, 240 cm and 300 cm, in addition to the single-entry limits shown in Table S22-1D, the following single-entry 100% of the time epfddown limit also applies in the frequency bands listed in Table S22‑1D:


	100% of the time epfddown
(dB(W/m2 ) per 40 kHz)
	Latitude (North or South)
(°)

	–160
	0  (Latitude(  57.5

	–160 + 3.4 (57.5 – (Latitude()/4
	57.5  (Latitude(  63.75

	–165.3
	63.75  (Latitude(

	14

Under this section, reference patterns are to be used only for the calculation of interference from non-GSO FSS systems into GSO BSS systems.

15

For each reference antenna diameter, the limit consists of the complete curve on a plot which is linear in decibels for the epfd levels and logarithmic for the time percentages, with straight lines joining the data points.

16

For BSS earth station antenna diameter of 240 cm, in addition to the single-entry 100% of the time epfddown limit specified in footnote 13 of this table, a single-entry 100% of the time operational epfddown limit is specified in Table S22-4C.

16bis
In meeting these limits, the administration intending to develop such systems shall ensure that the assignments appearing in the Plan of Appendix S30 will be fully protected.


ADD
S22.5CA

2)
The limits given in Tables S22-1A to S22-1D may be exceeded on the territory of any country whose administration has so agreed.

MOD

S22.5D

3)
The equivalent power flux-density2, epfdup, produced at any point in the geostationary-satellite orbit by emissions from all the earth stations in a non‑geostationary-satellite system in the fixed-satellite service in the frequency bands listed in Table S22-2, for all conditions and for all methods of modulation, shall not exceed the limits given in Table S22-2 for the specified percentages of time. These limits relate to the equivalent power flux‑density which would be obtained under free-space propagation conditions, into a reference antenna and in the reference bandwidth specified in Table S22-2, for all pointing directions towards the Earth’s surface visible from any given location in the geostationary-satellite orbit.
MOD

TABLE  S22-2217bis
	
	
	

	
	
	


Limits to the epfdup radiated by non-GSO FSS systems in certain frequency bands
	Frequency band
(GHz)
	epfdup
dB(W/m2)
	Percentage of time epfdup level may not be exceeded
	Reference bandwidth
(kHz)
	Reference antenna beamwidth and reference radiation pattern17

	12.50-12.75
12.75-13.25
13.75-14.5
	–160
	100
	40
	4 degrees
Rec. ITU-R S.672-4, 
Ls = –20

	17.3-18.1 (Regions 1 and 3)
17.8-18.1
(Region 2)*
	–160
	100
	40
	4 degrees
Rec. ITU-R S.672-4, 
Ls = –20

	27.5-28.6
	–162 
	100
	40
	1.55 degrees
Rec. ITU-R S.672-4, 
Ls = –10

	29.5-30.0
	–162
	100
	40
	1.55 degrees
Rec. ITU-R S.672-4, 
Ls = –10

	17
Under this section, reference patterns are to be used only for the calculation of interference from non-GSO FSS systems into GSO FSS systems. For the case of Ls = –10, the values a = 1.83 and b = 6.32 should be used in the equations in Annex 1 of Recommendation ITU-R S.672-4 for single-feed circular beams. In all cases of Ls, the parabolic main beam equation should start at zero.

*

This epfdup level also applies to the frequency band 17.3-17.8 GHz to protect BSS feeder links in Region 2 from non-GSO FSS Earth-to-space transmissions in Regions 1 and 3.
17bis
In meeting these limits, the administration intending to develop such systems shall ensure that the assignments appearing in the Plan of Appendix S30A will be fully protected.


SUP
S22.5E4
MOD

S22.5F

4)
The equivalent power flux-density2, epfdis produced at any point in the geostationary-satellite orbit by emissions from all the space stations in a non‑geostationary-satellite system in the fixed-satellite service in the frequency bands listed in 

Table S22-3, including emissions from a reflecting satellite, for all conditions and for all methods of modulation, shall not exceed the limits given in Table S22-43 for the specified percentages of time. These limits relate to the equivalent power flux-density which would be obtained under free-space propagation conditions into a reference antenna and in the reference bandwidth specified in Table S22-43, for all pointing directions towards the Earth's surface visible from any given location in the geostationary orbit.

MOD


TABLE  S22-318bis
Limits to the epfdis radiated by non-GSO FSS systems in certain frequency bands
	Frequency band
(GHz)
	epfdis
dB(W/m2)
	Percentage of time during which epfdis level may not be exceeded
	Reference bandwidth
(kHz)
	Reference antenna beamwidth and reference radiation pattern18

	10.7-11.7 
(Region 1)

12.5-12.75 
(Region 1)

12.7-12.75 
(Region 2)
	–160
	100
	40
	4 degrees
Rec. ITU-R S.672-4, 
Ls = –20

	17.8-18.4 
	–160
	100
	40
	4 degrees
Rec. ITU-R S.672-4, 
Ls = –20

	18
Under this section, this reference pattern is to be used only for the calculation of interference from non‑GSO FSS systems into GSO FSS systems. In applying the equations of Annex 1 of Recommendation ITU-R S.672-4, the parabolic main beam equation should start at zero.
18bis
In meeting these limits, the administration intending to develop such systems shall ensure that the assignments appearing in the Plan of Appendix S30A will be fully protected.



	
	
	
	
	

	
	







	







	







	











	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


SUP


S22.5G
ADD


S22.5H

5)
The limits specified in Nos. S22.5C to S22.5D and S22.5F apply to non‑GSO FSS systems for which complete coordination or notification information, as appropriate, has been received by the Bureau after 22 November 1997. The limits in Tables S22-4A, S22-4B and S22-4C do not apply to non‑GSO FSS systems for which complete coordination or notification, as appropriate, information has been received by the Bureau before 22 November 1997.

ADD


S22.5I

6)
An administration operating a non‑GSO FSS system which is in compliance with the limits in Nos. S22.5C, S22.5D and S22.5F (see also Resolution [COM5/6] (WRC-2000)) shall be considered as having fulfilled its obligations under No. S22.2 with respect to any GSO network, irrespective of the dates of receipt by the Bureau of the complete coordination or notification information, as appropriate, for the non‑GSO system and of the complete coordination information for the GSO network, provided that the epfddown radiated by the non-GSO FSS system 

into any operating GSO FSS earth station does not exceed the operational and additional operational limits given in Tables S22-4A, S22-4B and S22-4C, when the diameter of the earth station is equal to the values given in Table S22-4A or S22-4C or the gain of the earth station is equal to or greater than the values given in Table S22-4B for the corresponding orbital inclination of the GSO FSS satellite. Except as otherwise agreed between concerned administrations, an administration operating a non-GSO FSS system that is subject to the limits in Nos. S22.5C, S22.5D and S22.5F and which radiates epfddown into any operating GSO FSS earth station at levels in excess of the operational or additional operational limits given in Tables S22-4A, S22-4B and S22-4C, when the diameter of the earth station is equal to the values given in Table S22-4A or S22-4C, or the gain of the earth station is equal to or greater than the values given in Table S22-4B for the corresponding orbital inclination of the GSO FSS satellite, shall be considered to be in violation of its obligations under No. S22.2.

SUP


TABLE  S22-4

PART  A

PART  B

ADD


TABLE S22-4A20, 22, 22bis
Operational limits to the epfddown radiated by non‑GSO FSS 
systems in certain frequency bands

	Frequency band (GHz)
	epfddown
dB(W/m2)
	Percentage of time during which epfddown may not be exceeded
	Reference bandwidth (kHz)
	Receive GSO earth station antenna diameter21
(m)
	Orbital inclination of GSO satellite
(degrees)

	10.7-11.7 in all Regions
11.7-12.2
in Region 2
12.2-12.5
in Region 3 and
12.5-12.75
in Regions 1
and 3 
(prior to 31 December 2005) 
	–163

–166

–167.5

–169.5
	100
	40
	3

6

9

( 18
	( 2.5



	
	–160

–163

–164.5

–166.5
	100
	40
	3

6

9

( 18
	( 4.5



	10.7-11.7 in all Regions
11.7-12.2
in Region 2
12.2-12.5
in Region 3 and
12.5-12.75
in Regions 1
and 3 
(from 
31 December 2005) 
	–161.25

–164

–165.5

–167.5
	100
	40
	3

6

9

( 18
	( 2.5



	
	–158.25

–161

–162.5

–164.5
	100
	40
	3

6

9

( 18
	( 4.5




	20
For certain GSO FSS receive earth stations, see also ADD S9.7A and ADD S9.7B.
21
For antenna diameters between the tabulated values, the limits are given by linear interpolation using a linear scale for epfddown in decibels and a logarithmic scale for antenna diameter in metres.

22
In addition to the operational limits shown in Table S22-4A, the additional operational limits in Table S22-4A1 apply to certain GSO FSS earth station antenna sizes in the frequency bands listed in Table S22‑4A.

	22bis
The operational limits to the epfddown radiated by non-GSO FSS systems shall be the values given in 
footnote 5 to Table S22-1A or Table S22-4A, whichever are the more stringent.


ADD


table S22-4A1
Additional operational limits to the epfddown radiated by non-GSO FSS systems into 3 m and
10 m GSO FSS earth station antennas

	epfddown
(dB(W/m2) per 40 kHz)
	Percentage of time during which epfddown may not be exceeded
	Receive GSO earth station antenna diameter (m)

	–182
–179
–176
–171
–168
–165
–163
–161.25
–161.25
	99.9
99.94
99.97
99.98
99.984
99.993
99.999
99.99975
100
	3

	–185
–183
–179
–175
–171
–168
–166
–166
	99.97
99.98
99.99
99.996
99.998
99.999
99.9998
100
	10


ADD
TABLE S22-4B23
Operational limits to the epfddown radiated by non-GSO FSS
systems in certain frequency bands

	Frequency band (GHz)
	epfddown
dB(W/m2)
	Percentage of time during which epfddown may not be exceeded
	Reference bandwidth (kHz)
	Receive GSO earth station antenna gain (dBi)
	Orbital inclination of GSO satellite
(degrees)

	19.7-20.2
	–157
–157
–155
	100
100
100
	40
40
40
	( 49
( 4324
( 49
	( 2.5
( 2.5
> 2.5 and ( 4.5

	19.7-20.2
	–143
–143
–141
	100
100
100
	1 000
1 000
1 000
	( 49
( 4324
( 49
	( 2.5
( 2.5
> 2.5 and ( 4.5


	17.8-18.6
	–164
–162
	100
100
	40
40
	( 49
( 49
	( 2.5
> 2.5 and ( 4.5

	17.8-18.6
	–150
–148
	100
100
	1 000
1 000
	( 49
( 49
	( 2.5
> 2.5 and ( 4.5

	23 
For certain GSO FSS receive earth stations, see also ADD S9.7A and ADD S9.7B.

24 
The operational limit applies to non-GSO systems operating at altitudes of 7 000 km or above in order to protect GSO FSS systems employing adaptive coding.


ADD


TABLE S22-4C25

Operational limits to the epfddown radiated by non-GSO FSS
systems in certain frequency bands

	Frequency band (GHz)
	epfddown
dB(W/m2)
	Percentage of time during which epfddown may not be exceeded
	Reference bandwidth (kHz)
	Receive GSO earth station antenna diameter (m)
	Orbital inclination of GSO satellite
(degrees)

	12.2-12.7 GHz
in Region 2
	–167

	100

	40

	2.4

	( 0.5


	25 
These limits apply into GSO earth stations located in Region 2 west of 140° W, north of 60° N, pointing toward GSO BSS satellites at 91° W, 101° W, 110° W, 119° W and 148° W with elevation angles greater than 5°. [This limit is implemented during a transition period of 15 years.] *


ADD


S22.5J

7)
In case of force majeure, telecommand and ranging carriers transmitted to non-geostationary satellites in the fixed-satellite service are not subject to the limits given in Table S22‑2.

ADD


S22.5K

8)
Administrations operating or planning to operate non-GSO FSS systems in the bands listed in Tables S22-1A through S22-1D of No. S22.5C will apply the provisions of Resolution [COM5/6] (WRC-2000) to ensure that the actual aggregate interference into GSO FSS and GSO BSS networks caused by such systems operating co-frequency in these frequency bands does not exceed the aggregate power levels shown in Tables [COM5/6]-1A through [COM5/6]‑1D of Resolution [COM5/6] (WRC-2000). In the event that an administration operating a GSO network in conformity with the Radio Regulations identifies epfd levels from non-GSO FSS systems which may be in excess of the aggregate limits contained in Tables [COM5/6]-1A through [COM5/6]‑1D of Resolution [COM5/6] (WRC-2000), the administrations responsible for the non‑GSO FSS systems will apply the provisions contained in resolves 2 of Resolution [COM5/6] (WRC‑2000).

ARTICLE  S9
Sub-Section IIA  –  Requirement and request for coordination

ADD

S9.7A
a1) 11bis, 11ter

for a specific earth station within a geostationary-satellite network in the fixed-satellite service in certain frequency bands in respect of a non‑geostationary-satellite system in the fixed-satellite service;
ADD

S9.7B
a2) 11bis, 11ter 
for a non‑geostationary-satellite system in the fixed-satellite service in certain frequency bands in respect of a specific earth station within a geostationary-satellite network in the fixed-satellite service;

ADD

____________________

11bis  S9.7A.1 and S9.7B.1
The coordination of a specific earth station under S9.7A or S9.7B shall remain within the authority of the administration having this station located on its territory.

ADD


______________

11ter   S9.7A.2 and S9.7B.2
Coordination information relating to a specific earth station received by the Bureau prior to 30 June 2000 is considered as complete S9.7A or S9.7B information from the date of receipt of complete information of the associated satellite network under S9.7 provided that the maximum isotropic antenna gain, the lowest total receiving system noise temperature of the earth station and the necessary bandwidth of the emission received by the earth station are equal to the ones of any typical earth station included in the GSO FSS network coordination request.

MODIFICATIONs TO APPENDIX S4
ANNEX  2A

Characteristics of satellite networks or earth or
radio astronomy stations2
A
General characteristics to be provided for the satellite network or 
the earth or radio astronomy station

Add in section A.4 b)
In addition, if the stations operate in a frequency band subject to S22.5C, D or F.

6)
new data elements required to characterize properly the orbital operation of the non‑GSO satellite systems:

a)
for each range of latitudes provide:

–
the maximum number of non-GSO satellites transmitting with overlapping frequencies to a given location; and

–
the associated latitude range;

b)
the minimum altitude of the space station above the surface of the Earth at which any satellite transmit;

c)
where 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;

d)
an indicator identifying if the space station should be modelled with a specific precession rate of the ascending node of the orbit instead of the J2 term;

e)
for a space station that 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;

f)
the longitude of the ascending node 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 1);

g)
the time at which the satellite is at the location defined by (j (NOTE 1);

h)
the longitudinal tolerance of the longitude of the ascending node.

NOTE 1 - Currently non-GSO space stations are referenced by the "right ascension of ascending node" (A.4b5 (j) to the first point of Aries. However, for the evaluation of epfd a reference to a point on the Earth is used and hence the "longitude of the ascending node" is required. All satellites in the constellation should use the same reference time.

Add in section A.4 b)
7)
new data elements required to characterize properly the performance of the non‑GSO satellite systems:

a)
the maximum number of non-GSO satellites receiving simultaneously with overlapping frequencies from the associated earth stations within a given cell;

b)
the average number of associated earth stations with overlapping frequencies per square kilometre within a cell;

c)
the average distance between co-frequency cells;

d)
for the exclusion zone about the geostationary orbit provide:

–
the type of zone;

–
the width of the zone in degrees.

Add new section A.14

A.14
Spectrum masks

For stations operating in a frequency band subject to S22.5C, D or F.

a)
for each e.i.r.p. mask used by the non-GSO space station provide:

–
the type of mask;

–
the mask identification code;

–
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;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid;

b)
for each associated earth station e.i.r.p. mask provide:

–
the type of mask;

–
the mask identification code;

–
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;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid;

–
the minimum elevation angle at which any associated earth station can transmit to a non-GSO satellite;

–
the minimum separation angle between the GSO arc and the associated earth station main beam-axis at which the associated earth station can transmit towards a non-GSO satellite;
c)
for each pfd mask used by the non-GSO space station provide:
–
the type of mask;

–
the mask identification code;

–
the mask pattern of the power flux-density defined in three dimensions;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid.

(The space-station pfd mask is defined by the maximum power flux-density generated by any space station in the interfering non-GSO system as seen from any point on the surface of the Earth.)

Add new section A.15

A.15
Commitment regarding compliance with additional operational epfddown limits

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), a commitment that the filed for system will meet the additional operational epfddown limits that are specified in Table S22-4A under No. S22.5I.

Add in section C.9

d)
For stations operating in a frequency band subject to S22.5C, D or F, provide:

–
the type of mask;

–
the mask identification code.

ANNEX  2B

Table of characteristics to be submitted for space and radio astronomy services

MOD
A  –  General characteristics of the satellite network or the earth station

	Items in
Appendix
	Advance 
publication of a geostationary-satellite network
	Advance publication of a 
non-geostationary-satellite network subject to coordination under 
Section II of Article S9
	Advance publication of 
a non-geostationary-satellite network not subject to coordination under Section II 
of Article S9
	Notification or
coordination of
a geostationary-satellite network (including 
Appendix S30B)
	Notification or coordination
of a non-geostationary-satellite network
	Notification or coordination of an earth station
	Notice for space stations in the broadcasting-satellite service under Appendix S30
*
	Notice for 
feeder-link 
stations under Appendix S30A
*
	Notice for stations 
in the fixed-
satellite service under
Appendix S30B
	Items in
Appendix
	Radio 
astronomy

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

	A.1.b
	
	
	
	
	
	
	X
	
	
	A.1.b
	

	A.1.c
	
	
	
	
	
	
	
	X
	
	A.1.c
	

	A.1.d
	
	
	
	
	
	
	
	
	X
	A.1.d
	

	A.1.e.1
	
	
	
	
	
	X
	
	
	
	A.1.e.1
	

	A.1.e.2
	
	
	
	
	
	X
	
	
	
	A.1.e.2
	X

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

	A.1.e.4
	
	
	
	
	
	
	
	
	
	A.1.e.4
	X

	A.1.f
	X
	X
	X
	X
	X
	X11
	X
	X
	X
	A.1.f
	X

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

	A.2.b
	X
	
	
	X
	
	
	
	
	
	A.2.b
	

	A.2.c
	
	
	
	
	
	
	
	
	
	A.2.c
	X

	A.3
	
	
	X
	X
	X
	X
	X
	X
	
	A.3
	X

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

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

	A.4.a.3
	
	
	
	X
	
	
	
	
	
	A.4.a.3
	

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

	A.4.a.5
	
	
	
	X
	
	
	
	
	
	A.4.a.5
	

	A.4.b.1
	
	X
	X
	
	X
	
	
	
	
	A.4.b.1
	

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

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

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

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

	A.4.c
	
	
	
	
	
	X
	
	
	
	A.4.c
	

	A.5
	
	
	
	X
	X
	X11
	X
	X
	X
	A.5
	

	A.6
	
	
	
	X
	X
	X11
	X
	X
	X
	A.6
	

	A.7.a
	
	
	
	
	
	X11
	
	X
	
	A.7.a
	

	A.7.b
	
	
	
	
	
	X11
	
	X
	
	A.7.b
	

	A.7.c
	
	
	
	
	
	X11
	
	
	
	A.7.c
	

	A.7.d
	
	
	
	
	
	X11
	
	X
	
	A.7.d
	

	A.8
	
	
	
	
	
	
	X
	
	
	A.8
	


X  Mandatory information
O  Optional information
C  This information need only be furnished when it has been used as a basis to effect coordination with another administration

*
The application of this column is suspended pending the decision of WRC-99.

A  –  General characteristics of the satellite network or the earth station (end)
	Items in
Appendix
	Advance 
publication of a geostationary-satellite network
	Advance publication of a 
non-geostationary-satellite network subject to coordination under 
Section II of Article S9
	Advance publication of 
a non-geostationary-satellite network not subject to coordination under Section II 
of Article S9
	Notification or
coordination of
a geostationary-satellite network (including 
Appendix S30B)
	Notification or coordination
of a non-geostationary-satellite network
	Notification or coordination of an earth station
	Notice for space stations in the broadcasting-satellite service under Appendix S30
*
	Notice for 
feeder-link 
stations under Appendix S30A
*
	Notice for stations 
in the fixed-
satellite service under
Appendix S30B
	Items in
Appendix
	Radio 
astronomy

	A.9
	
	
	
	
	
	
	X
	
	
	A.9
	

	A.10
	
	
	
	
	
	X11
	
	
	
	A.10
	

	A.11
	
	
	
	
	
	
	X
	X
	
	A.11
	

	A.12
	
	
	
	
	
	
	
	X
	
	A.12
	

	A.13
	
	
	
	X
	X
	X
	
	
	
	A.13
	

	A.14
	
	
	
	
	X
	
	
	
	
	A.14
	

	A.15
	
	
	
	
	X
	
	
	
	
	A.15
	

	A.16
	
	
	
	X
	
	
	
	
	
	
	


11
Not required for coordination under No. S9.7A or S9.7B.
MOD

B  –  Characteristics to be provided for each satellite antenna beam and for each earth station antenna

	Items in
Appendix
	Advance 
publication of a geostationary-satellite network
	Advance publication of a 
non-geostationary-satellite network subject to coordination under 
Section II of Article S9
	Advance publication of 
a non-geostationary-satellite network not subject to coordination under Section II 
of Article S9
	Notification or
coordination of
a geostationary-satellite network (including 
Appendix S30B)
	Notification or coordination
of a non-geostationary-satellite network
	Notification or coordination of an earth station
	Notice for space stations in the broadcasting-satellite service under Appendix S30
*
	Notice for 
feeder-link 
stations under Appendix S30A
*
	Notice for stations 
in the fixed-
satellite service under
Appendix S30B
	Items in
Appendix
	Radio 
astronomy

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

	B.2
	
	
	X
	X
	X
	X11
	
	
	X
	B.2
	

	B.3.a
	
	
	
	X
	
	
	
	
	
	B.3.a
	

	B.3.b.1
	
	
	
	X
	
	
	
	
	
	B.3.b.1
	

	B.3.b.2
	
	
	
	X
	
	
	
	
	
	B.3.b.2
	

	B.3.c
	
	
	
	C
	
	
	
	
	
	B.3.c
	

	B.3.d
	
	
	
	X
	
	
	X
	X
	X
	B.3.d
	

	B.3.e
	
	
	
	X
	
	
	
	
	
	B.3.e
	

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

	B.3.g.1
	
	
	
	
	
	
	X
	X
	X
	B.3.g.1
	

	B.3.g.2
	
	
	
	
	
	
	X
	X
	X
	B.3.g.2
	

	B.3.g.3
	
	
	
	
	
	
	X
	X
	X9
	B.3.g.3
	

	B.3.g.4
	
	
	
	
	
	
	X
	X
	X9
	B.3.g.4
	

	B.3.g.5
	
	
	
	
	
	
	X
	X
	X9
	B.3.g.5
	

	B.3.g.6
	
	
	
	
	
	
	
	X
	
	B.3.g.6
	

	B.3.g.7
	
	
	
	
	
	
	X
	
	
	B.3.g.7
	

	B.4.a
	
	
	X
	
	X
	
	
	
	
	B.4.a
	

	B.4.b
	
	
	X
	
	X
	
	
	
	
	B.4.b
	

	B.5.a
	
	
	
	
	
	X
	
	
	
	B.5.a
	


B  –  Characteristics to be provided for each satellite antenna beam and for each earth station antenna (end)

	B.5.b
	
	
	
	
	
	X11
	
	
	
	B.5.b
	

	B.5.c
	
	
	
	
	
	X12
	
	
	
	B.5.c
	

	B.6
	
	
	
	
	
	
	
	
	
	B.6
	X


X  Mandatory information
O  Optional information
C  This information need only be furnished when it has been used as a basis to effect coordination with another administration

9
Only information on co-polar antenna characteristics is required.

11
Not required for coordination under No. S9.7A or S9.7B.
12
In the case of coordination under S9.7A, the reference radiation pattern is to be provided.

*
The application of this column is suspended pending the decision of WRC-99.

MOD

C  –  Characteristics to be provided for each group of frequency assignments for a satellite antenna beam or an earth station antenna

	Items in
Appendix
	Advance 
publication of a geostationary-satellite network
	Advance publication of a 
non-geostationary-satellite network subject to coordination under 
Section II of Article S9
	Advance publication of 
a non-geostationary-satellite network not subject to coordination under Section II 
of Article S9
	Notification or
coordination of
a geostationary-satellite network (including 
Appendix S30B)
	Notification or coordination
of a non-geostationary-satellite network
	Notification or coordination of an earth station
	Notice for space stations in the broadcasting-satellite service under Appendix S30
*
	Notice for 
feeder-link 
stations under Appendix S30A
*
	Notice for stations 
in the fixed-
satellite service under
Appendix S30B
	Items in
Appendix
	Radio 
astronomy

	C.1
	X
	X
	X
	
	
	
	
	
	X
	C.1
	

	C.2.a
	
	
	
	X
	X
	X
	X
	X
	
	C.2.a
	

	C.2.b
	
	
	
	
	
	
	
	
	
	C.2.b
	X

	C.3.a
	
	
	
	X
	X
	X
	
	X
	
	C.3.a
	

	C.3.b
	
	
	
	
	
	
	
	
	
	C.3.b
	X

	C.4
	X
	X
	X
	X
	X
	X
	X
	X
	
	C.4
	X

	C.5.a
	
	
	X
	X
	X
	
	
	X
	X
	C.5.a
	

	C.5.b
	
	
	
	
	
	X
	
	
	
	C.5.b
	

	C.5.c
	
	
	
	
	
	
	
	
	
	C.5.c
	X

	C.6
	
	
	X
	X
	X
	X11
	X
	X
	
	C.6
	

	C.7.a
	
	
	O
	X
	X
	X
	X
	X
	
	C.7.a
	

	C.7.b
	
	
	O
	C
	C
	C
	
	
	
	C.7.b
	

	C.7.c
	
	
	O
	C
	C
	C
	
	
	
	C.7.c
	

	C.7.d
	
	
	O
	C
	C
	C
	
	
	
	C.7.d
	

	C.8.a
	
	
	X1, 7
	X7
	X7
	C8
	
	
	
	C.8.a
	

	C.8.b
	
	
	X1, 7
	X7
	X7
	X11
	
	
	
	C.8.b
	

	C.8.c
	
	
	O
	X6
	X6
	X6, 11
	
	
	
	C.8.c
	

	C.8.d
	
	
	
	X2
	X2
	
	
	
	
	C.8.d
	

	C.8.e
	
	
	O
	X6
	X6
	X6, 11
	
	
	
	C.8.e
	

	C.8.f
	
	
	X3
	
	
	
	
	
	
	C.8.f
	

	C.8.g
	
	
	
	C4
	C4
	C4, 5
	
	
	
	C.8.g
	

	C.8.h
	
	
	
	
	
	
	X
	
	
	C.8.h
	

	C.8.i
	
	
	
	
	
	
	
	X
	
	C.8.i
	

	C.8.j
	
	
	
	
	
	
	
	
	X
	C.8.j
	

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

	C.9.b
	
	
	
	
	
	
	X
	X
	
	C.9.b
	

	C.9.c
	
	
	X
	
	X
	
	
	
	
	C.9.c
	

	C.10.a
	
	
	X
	X
	X
	
	
	
	
	C.10.a
	

	C.10.b
	
	
	X
	X
	X
	
	
	X
	
	C.10.b
	

	C.10.c.1
	
	
	X
	X
	X
	
	
	X
	X
	C.10.c.1
	


C  –  Characteristics to be provided for each group of frequency assignments for a satellite antenna beam or an earth station antenna (end)
	C.10.c.2
	
	
	X
	X
	X
	
	
	X
	X
	C.10.c.2
	

	C.10.c.3
	
	
	O
	X
	X
	
	
	X
	X
	C.10.c.3
	

	C.10.c.4
	
	
	X
	X
	X
	
	
	X
	X
	C.10.c.4
	

	C.10.c.5
	
	
	X
	X
	X
	
	
	
	X
	C.10.c.5
	

	C.10.c.6
	
	
	
	
	
	
	
	X
	
	C.10.c.6
	

	C.11.a
	X10
	X10
	X
	X
	X
	
	
	
	
	C.11.a
	

	C.11.b
	
	
	
	
	
	
	
	X
	
	C.11.b
	

	C.11.c
	
	
	
	
	
	
	X
	
	X
	C.11.c
	

	C.11.d
	
	
	
	
	X
	
	
	
	
	C.11.d
	

	C.12
	
	
	
	
	
	
	
	
	X
	C.12
	

	C.13
	
	
	
	
	
	
	
	
	
	C.13
	X

	C.14
	
	
	
	
	
	
	X
	
	
	C.14
	


X  Mandatory information
O  Optional information
C  This information need only be furnished when it has been used as a basis to effect coordination with another administration

1
Only the value of maximum power density is mandatory. 

2
For transmission from the space station only. 

3
For space-to-space relay only. 

4
For transmission from the earth station only. 

5
Not required for coordination under Nos. S9.15, S9.17 or S9.17A.

6
Required, if applicable, for the type of transmission. If not applicable, a reason why it is not applicable is required. 

7
One or the other of C.8.a or C.8.b is mandatory, but not both. 

8
Only the value of total peak envelope power is required for coordination under Nos. S9.15, S9.17 or S9.17A. 

10
Only the list of country or geographic designators or a narrative description of the service area shall be supplied. 

11
Not required for coordination under No. S9.7A or S9.7B.

*
The application of this column is suspended pending the decision of WRC-99.

APPENDIX  S5

ADD

TABLE  S5-1 (continued)

	
Reference
of Article S9
	
Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	
Threshold/condition
	
Calculation 
method
	
Remarks

	No. S9.7A 
GSO earth station/ non‑GSO system
	A specific earth station in a geostationary-satellite network in the fixed-satellite service in respect of a non‑geostationary‑satellite system in the fixed‑satellite service.
	The following frequency bands:

10.7‑11.7 GHz (space-to-Earth), 11.7‑12.2 GHz (space-to-Earth) in Region 2,
12.2‑12.75 GHz (space-to-Earth) in Region 3, 
12.5‑12.75 GHz (space-to-Earth) in Region 1, 
17.8‑18.6 GHz (space-to-Earth),
and 19.7‑20.2 GHz (space‑to‑Earth)
	Conditions:

i)
bandwidths overlap; and 

ii)
the satellite network using the geostationary-satellite orbit has specific receive earth stations which meet all of the following conditions:


a)
earth station antenna maximum isotropic gain greater than or equal to 64 dBi for the frequency bands 10.7‑12.75 GHz or 68 dBi for the frequency bands 17.8‑18.6 GHz and 19.7‑20.2 GHz;


b)
G/T of 44 dB/K or higher;


c)
emission bandwidth of 250 MHz or higher for the frequency bands below12.75 GHz or 800 MHz or higher for the frequency bands above 17.8 GHz; and
	
i)
Check by using the assigned frequencies and bandwidths;

ii)
use the maximum antenna gain (G), the lowest total receiving system noise temperature (T), and the emission bandwidth of the specific receive earth station as given in the Appendix S4 data;


	The threshold/condition for coordination does not apply to typical receive earth stations operating in satellite networks using the geostationary‑satellite orbit


TABLE  S5-1 (continued)

	
Reference
of Article S9
	
Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	
Threshold/condition
	
Calculation 
method
	
Remarks

	
	
	
	iii)
the epfddown from the satellite system using the non-geostationary orbit exceeds:


a)
in the frequency band 10.7‑12.75 GHz: 




–174.5 dB(W/(m2 · 40 kHz)) for any percentage of time for non-GSO systems with all satellites only operating at or below 2 500 km altitude, or 
–202 dB(W/ (m2 · 40 kHz)) for any percentage of the time for non-GSO systems with any satellites operating above 2 500 km altitude;


b)
in the frequency bands 17.8‑18.6 GHz or 19.7‑20.2 GHz:
–157 dB(W/(m2 · MHz)) for any percentage of time for non-GSO systems with all satellites only operating at or below 2 500 km altitude, or
–185 dB(W/(m2 · MHz)) for any percentage of the time for non-GSO systems with any satellites operating above 2 500 km altitude
	iii)
 use the epfddown radiated by the non-GSO FSS system into the earth station employing the very large antenna when this antenna is pointed towards the wanted GSO satellite
	


TABLE  S5-1 (continued)

	
Reference
of Article S9
	
Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	
Threshold/condition
	
Calculation 
method
	
Remarks

	No. S9.7B 
non‑GSO system/ GSO earth station
	A non-geostationary‑satellite system in the fixed‑satellite service in respect of a specific earth station in a geostationary‑satellite network in the fixed‑satellite service.
	The following frequency bands:

10.7‑11.7 GHz (space-to-Earth), 11.7‑12.2 GHz (space-to-Earth) in Region 2,
12.2‑12.75 GHz (space-to-Earth) in Region 3, 
12.5‑12.75 GHz (space-to-Earth) in Region 1, 
17.8‑18.6 GHz (space-to-Earth),
and 19.7‑20.2 GHz (space‑to‑Earth)
	Conditions:

i)
bandwidths overlap; and 

ii)
the satellite network using the geostationary-satellite orbit has specific receive earth stations which meets all of the following conditions:


a)
earth station antenna maximum isotropic gain greater than or equal to 64 dBi for the frequency bands 10.7‑12.75 GHz or 68 dBi for the frequency bands 17.8‑18.6 GHz and 19.7‑20.2 GHz;


b)
G/T of 44 dB/K or higher;


c)
emission bandwidth of 250 MHz or higher for the frequency bands below 12.75 GHz or 800 MHz or higher for the frequency bands above 17.8 GHz; and


	i)
Check by using the assigned frequencies and bandwidths;

ii)
use the maximum antenna gain (G), the lowest total receiving system noise temperature (T), and the  emission bandwidth  of the specific receive earth station as given in the Appendix S4 data;


	The threshold/condition for coordination do not apply to typical receive earth stations operating in satellite networks using the geostationary‑satellite orbit


TABLE  S5-1 (end)

	
Reference
of Article S9
	
Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	
Threshold/condition
	
Calculation 
method
	
Remarks

	
	
	
	iii)
the epfddown from the satellite system using the non-geostationary orbit exceeds:



a)

in the frequency bands 10.7‑12.75 GHz:




–174.5 dB(W/(m2 · 40 kHz)) for any percentage of time for non-GSO systems with all satellites only operating at or below 2 500 km altitude, or
–202 dB(W/(m2· 40 kHz)) for any percentage of the time for non-GSO systems with any satellites operating above 2 500 km altitude;


b)
in the frequency bands 17.8‑18.6 GHz or 19.7‑20.2 GHz:
–157 dB(W/(m2 · MHz)) for any percentage of time for non-GSO systems with all 
satellites only operating at or below 2 500 km altitude, or 
–185 dB(W/(m2 · MHz)) for any percentage of the time for non-GSO systems with any satellites operating above 
2 500 km altitude
	iii)
use the epfddown radiated by the non-GSO FSS system into the earth station employing the very large antenna when this antenna is pointed towards the wanted GSO satellite
	


Additional data items required in Appendix S4 for the epfd calculations

1
Section A.4 b)
ADD

In addition, if the stations operate in a frequency band subject to the provisions of Resolution 130 (WRC-97) or Resolution 538 (WRC-97):

6)
new data elements required to characterize properly the orbital operation of the non‑GSO satellite systems:

a)
for each range of latitudes provide:

–
the maximum number of non-GSO satellites transmitting with overlapping frequencies to a given location; and

–
the associated latitude range;

b) 
the minimum altitude of the space station above the surface of the Earth at which any satellite will transmit;

b)bis
an indicator identifying if the space station uses station keeping to maintain a repeating ground track

c)
where 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;

d) 
an indicator identifying if the space station should be modelled with a specific precession rate of the ascending node of the orbit instead of the J2 term;

e) 
for a space station that 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;

f) 
the longitude of the ascending node for the j-th orbital plane, measured counter‑clockwise in the equatorial plane from Greenwich meridian to the point where the satellite orbit makes its south-to-north crossing of the equatorial plane (0° ( (j ( 360°) (NOTE 1);

g)
the time at which the satellite is at the location defined by (j (NOTE 1);

h)
the longitudinal tolerance of the longitude of the ascending node.

NOTE 1 - Currently non-GSO space stations are referenced by the "right ascension of ascending node" (A.4b5 (j) to the first point of Aries. However, for the evaluation of epfd a reference to a point on the Earth is used and hence the "longitude of the ascending node" is required. All satellites in the constellation should use the same reference time.

2
Section A.4 b)
ADD

7)
new data elements required to characterize properly the performance of the non-GSO satellite systems:

a)
the maximum number of non-GSO satellites receiving simultaneously with overlapping frequencies from the associated earth stations within a given cell;

b)
the average number of associated earth stations with overlapping frequencies per square kilometre within a cell;

c)
the average distance between co-frequency cells;

d)
for the exclusion zone about the geostationary orbit provide:

–
the type of zone;

–
the width of the zone in degrees.

3
Section A.14

ADD

A.14
Spectrum masks

For stations operating in a frequency band subject to the provisions of Resolution 130 (WRC-97) or Resolution 538 (WRC-97):

a)
for each e.i.r.p. mask used by the non-GSO space station provide:

–
the type of mask;

–
the mask identification code;

–
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;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid;

b)
for each associated earth station e.i.r.p. mask provide:

–
the type of mask;

–
the mask identification code;

–
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;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid;

–
the minimum elevation angle at which any associated earth station can transmit to a non-GSO satellite;
–
the minimum separation angle between the GSO arc and the associated earth station main beam-axis at which the associated earth station can transmit towards a non-GSO satellite;
c)
for each pfd mask used by the non-GSO space station provide:
–
the mask identification code;

–
the mask pattern of the power flux-density defined in three dimensions;

–
the lowest frequency for which the mask is valid;

–
the highest frequency for which the mask is valid;

–
the type of mask.

4
Section C.9

ADD

d)
for stations operating in a frequency band subject to the provisions of Resolution 130 (WRC‑97) or Resolution 538 (WRC-97), provide:

–
the type of mask;

–
the mask identification code.

                         







3 	S22.5D.1	The aggregate power flux-density is defined as the sum of the power flux- densities produced at a point in the geostationary-satellite orbit by all the earth stations of a non-geostationary-satellite system. The aggregate power flux-density is computed by means of the following formula:


� EMBED Equation.2  ���


where:


Ne:	number of earth stations in the non-geostationary-satellite system with an elevation angle greater than or equal to 0°, from which the point considered in the geostationary-satellite orbit is visible;


i:	index of the earth station considered in the non-geostationary-satellite system;


Pi:	RF power at the input of the transmitting antenna of the earth station considered in the non-geostationary-satellite system in dBW in the reference bandwidth;


i:	off-axis angle between the boresight of the earth station considered in the non-geostationary-satellite system and the direction of the point considered in the geostationary-satellite orbit;


Gt(i):	transmit antenna gain (as a ratio) of the earth station considered in the non-geostationary-satellite system in the direction of the point considered in the geostationary-satellite orbit;


di:	distance in metres between the earth station considered in the non�geostationary- satellite system and the point considered in the geostationary-satellite orbit;


apfd:	aggregate power flux-density in dB(W/m2) in the reference bandwidth.


NOTE – Tables S22-1 to S22-4 and Nos. S22.26 to S22.29 contain provisional limits corresponding to an interference level caused by one non-geostationary fixed-satellite service system in the frequency bands to be applied in accordance with Resolutions 130 (WRC-97) and 538 (WRC-97). These provisional limits are subject to review by ITU-R and are subject to confirmation by WRC-99.


4 	S22.5E.1	See No. S22.5C.1.


5 	S22.5F.1	See No. S22.5D.1.


* 	Comment: This transitional regime would be applicable only if the pfd limits in section 5 c) of Annex 1 to Appendix S30 are sufficiently relaxed. It is expected that WRC-2000 will decide on this issue.
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