CHAPTER 3

NON-GSO FSS ISSUES
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ISSUE: Regulatory and technical provisions to enable sharing among non-GSO FSS, GSO FSS, GSO BSS, space sciences and terrestrial services.
BACKGROUND: WRC-97 adopted provisional power flux density limits in certain frequency bands which would apply to non-GSO FSS systems to protect GSO FSS networks, and GSO BSS networks.  Resolution 130 (WRC-97), Use of Non-Geostationary Systems in the Fixed-Satellite Service in Certain Frequency Bands and Article S22.2 of the Radio Regulations contain provisional limits corresponding to an interference level caused by one non-GSO system in the frequency bands 10.7-12.75 GHz, 17.8-18.6 GHz, and 19.7-20.2 GHz. Resolution 538, Use of the Frequency Bands Covered by Appendices 30 and 30A by Non-GSO Systems in the Fixed-Satellite Service, and Article S22 contain limits corresponding to an permissible levels of interference level from a non-GSO system into a GSO BSS network.  Resolution 131 (WRC-97), Power Flux-Density Limits Applicable to Non-GSO FSS Systems for Protection of Terrestrial Services in the Bands 10.7-12.75 GHz and 17.7-19.3 GHz, and Article S21 contain limits to protect terrestrial services. Resolution 131 requests review of the provisional limits and calls for further study of non-provisional pfd limits.

Furthermore, the majority of BSS systems that have been implemented, or will be implemented in the future, are modifications to the Plans.  In other words, BSS systems will not use the original parameters on which the Region 2 BSS Plan was based in 1983 (i.e., downlink eirp of approximately 62 dBW, elliptical beams, analog emissions, one meter diameter receive earth station antennas), but rather will use parameters representative of current satellite system technology (for example, lower downlink EIRP, satellite beams shaped to the service area, digital emissions, receive earth station antennas with various diameters).  Administrations must initiate the Article 4 Plan modification procedure in Appendix 30 to include the characteristics of these types of systems in the Region 2 Plan.

CITEL members are encouraged to participate actively in the work of the ITU-R forum, specifically the JTG 4-9-11 (May 26 – June 1, 1999), WP 4-9S (April 20-28,1999), WP 4A (April 26 – May 5, 1999) and JWP 10-11S (May 19 – 28, 1999), where these issues are being discussed.

PRELIMINARY COMMON VIEWS

GENERAL

1. CITEL supports the introduction of new services, such as non-GSO FSS and competition in the provision of telecommunication services while ensuring the protection of GSO FSS, GSO BSS, space science services and terrestrial systems in operation and their future evolution and growth.

2. CITEL continues to review the power limits -- both the provisional limits adopted in Article S22 and those contained in WRC-97 Resolutions 130 and 538, and the limits in Article S21 and WRC-97 Resolution 131 -- with the intent of protecting the GSO FSS, GSO BSS, space sciences, and terrestrial services, while allowing the introduction of non-GSO FSS systems.  These power limits are significant, in that they substitute for coordination between NGSO FSS systems and GSO systems.

3. CITEL is examining other possible regulatory approaches to facilitate the co-existence of non-GSO FSS and GSO systems in the FSS, without undue constraints on the development of either types of satellite systems.
4. Outside of those bands where provisional power limits were adopted by WRC-97, no technical basis has been established for consideration by WRC-2000 of the power limits approach to sharing between and/or among non-GSO FSS systems and GSO FSS, GSO BSS, and space sciences.  Therefore, application of power limits outside those bands where provisional power limits were adopted at WRC-97 would require further study.
5. Once agreement is reached on the technical issue of adequate protection for geostationary FSS and BSS networks in the affected bands, it is necessary to develop regulatory text: (i) to establish and implement the relevant EPFD masks: (ii) to provide EPFDDown, EPFDUp, and EPFDISS limits on a single-system basis to be met by non-geostationary systems that seek to use the affected bands; and (iii) to address what would happen if the aggregate interference caused to geostationary FSS and BSS networks in a particular band exceeds the maximum permissible level of aggregate interference that was contemplated when the applicable EPFDDown, EPFDUp, and EPFDISS limits were developed.

6. CITEL Administrations endorse the agreements reached by ITU-R Joint Task Group 4-9-11 with respect to the derivation of the number (Neffective) of non-GSO systems to be considered in ITU-R sharing studies.  Neffective will be used to derive the appropriate single entry EFPD limits for each NGSO FSS system from the aggregate interference level that adequately protects GSO systems. 

7. The following principles represent the preliminary view of CITEL Administrations on the regulatory regime (WRC-2000 Resolution) to be developed that would allow for more that “Neffective” systems to be deployed in a particular band, while still ensuring that the aggregate limits are met.  The objective is to ensure (i) that the agreed upon aggregate interference levels needed to protect GSO FSS and BSS systems from non-geostationary FSS systems under the Resolutions 130/538 approach are  never exceeded; and (ii) to provide a mechanism for processing publication, coordination, and notification materials from non-GSO FSS systems, even when there are more potential systems than the number on which the EPFDDown, EPFDUp, and EPFDISS limits were based:

a. Each non-GSO FSS system must meet the single entry EPFDDown, EPFDUp, and EPFDISS limits as verified by the Radiocommunication Bureau. 

b. All co-frequency operational non-GSO FSS systems together must not exceed the maximum aggregate interference levels needed to protect GSO FSS and BSS systems.

c. No. S9.53, which states that “the requesting and responding administrations shall make every possible mutual effort to overcome the difficulties, in a manner acceptable to the parties concerned,” specifically applies to coordination between non-geostationary FSS systems under No. S9.12.

d. In coordinating non-GSO FSS systems under No. S9.12, all affected administrations should be encouraged to use actual parameters/measurements of systems to the greatest extent possible (e.g., to correct for approximation errors, such as using traffic statistics in lieu of PFD mask).

e. There is a need to develop a regulatory regime (most likely a WRC-2000 resolution) under which provision is made for the deployment of a number of non-GSO FSS systems in a given band (Nphysical) that exceeds the number on which the single-entry limits were based (Neffective) while still ensuring that the aggregate interference limits necessary to protect the GSO FSS and BSS are met.  This resolution should require non-GSO FSS systems to coordinate among themselves, yet still ensure that the aggregate EPFD mask into GSO FSS and BSS systems is still met. 
8. GSO systems operating in slightly inclined orbits, up to [X(], constitute an important subgroup of all operational satellites and need to be protected from non-GSO interference.  The JTG agreed that simulations have shown that a NGSO system like F-SATMULTI 1B would provide protection to GSO networks operated in inclined orbits up to 3 degrees that is similar to that provided to GSO satellites with no inclination.  The JTG agreed that for inclinations higher than 3 degrees, the maximum EPFD at the GSO receiver increases.
9. Sharing with satellite systems using a variety of non-GSO orbits, including the “quasi-geostationary satellite orbit”, needs to be considered within this agenda item.
10. The APFD limits in the Radio Regulations do not take into account the normalized directivity of a GSO satellite reference antenna.  (For ease of computation, the WRC-97 APFD definition did not take into account the GSO satellite antenna pattern.)  In order to more accurately define the interference level from the co-frequency NGSO FSS systems into receive GSO satellite antennas, the APFD definition should be replaced by “epfdup” which takes into account the GSO satellite antenna directivity. This would limit the number of earth stations contributing to the APFD/epfdup calculation by the geometry of the GSO satellite receive antenna pattern.  CITEL draft proposals are contained in Annex 1 for modification of Article S22-4 of the Radio Regulations to define acceptable “epfdup” values for the 12.5-12.75 GHz, 12.75-13.25 GHz, 13.75-14.5 GHz, 27.5-28.6 GHz and 29.5-30 GHz bands.
NGSO FSS/GSO FSS SHARING

11. In the Ku-band (14/11 GHz), it is the view of CITEL administrations that studies to date show that the “provisional limits” from WRC-97 need to be modified to accomplish the ITU WRC-97 and CITEL goal of protecting GSO systems while accommodating NGSO FSS systems.  CITEL believes that a balanced approach to meeting this goal is possible and that existing and new satellite technological advances, such as NGSO FSS and evolving GSO FSS systems, can co-exist under the right regulatory framework.  CITEL Administrations consider it premature to develop CITEL proposals on this issue until after the relevant, upcoming ITU-R Working Party and Task Group meetings.

12. In the Ka-band (30/20 GHz), it is the view of CITEL administrations that studies to date show that the “provisional limits” from WRC-97 need to be modified to accomplish the ITU WRC-97 and CITEL goal of ensuring the proper conditions for the co-existence of NGSO and GSO systems in order to ensure that they do not impose undue constraints on the development of NGSO and GSO FSS systems.  The provisional epfd limits need to be modified so that appropriate protection is afforded to GSO Ka-band systems employing various techniques to compensate for rain fade.  CITEL Administrations consider it premature to develop CITEL proposals on this issue until after the relevant, upcoming ITU-R Working Party and Task Group meetings.

13. There will be a need for an alternative approach to facilitate sharing in some specific situations. Transmissions to earth stations with large antennas need to be protected from NGSO interference.  There are situations involving large earth station antennas where the provisional epfd limits and associated time allowances do not adequately protect existing GSO FSS networks.  EPFD limits and associated percentages of time that would provide sufficient protection to GSO networks having large earth station antennas would be substantially more stringent than limits that would protect other links.  It is therefore desirable that GSO networks having large earth station antennas be treated separately from other links in order to avoid imposing undue constraints on the development of NGSO systems while protecting these GSO networks.  CITEL favors coordination between NGSO FSS networks and these GSO FSS networks.  Regulatory procedures to allow an administration to identify the need for coordination and initiate the applicable coordination process are needed and may include additions or modifications to the Radio Regulations.  Thresholds based on GSO earth station antenna gain and protection criteria might be used, among other parameters, in determining a need to coordinate.  
The proposal of one Administration, related to this issue, is contained in the Annex 2.

14. CITEL agrees with the technical agreements of the latest JTG 4-9-11 meeting concerning the off-axis EIRP levels in the 12.75-13.25 GHz and 13.75-14.5 GHz, where:

· all levels for all off-axis angles greater than 2.5° should be relaxed (i.e. increased by 3 dB);

· all “existing” earth stations in service prior to WRC-2000 will be grandfathered;

· the above limits will not apply to Telecommand and Ranging (TC&R) carriers which will be subject to relaxation of the limits or be exempt. 

· CITEL notes that Recommendation ITU-R S524-5 which summarizes the results achieved so far in ITU-R on the matter of off-axis e.i.r.p. limits has been developed in the GSO environment.  Recognizing this fact, the October 1998 meeting of Working Party 4A has proposed to limit the scope of this Recommendation to GSO FSS earth stations.  It is expected that when ITU studies on the matter are completed the scope of the applicability of these off-axis e.i.r.p. limits will have been clarified.

· The suspended Article S22 off-axis e.i.r.p. limits apply to both NGSO and GSO FSS earth stations.

15. CITEL continues to discuss where is the best location for off-axis EIRP density limits for both the Ku-band and Ka-band.  Among the choices being discussed are section VI of Article S22 of the Radio Regulations or only in a modification to Recommendation S.524-5.
NGSO FSS/TERRESTRIAL SHARING

16. 
17. 
18. CITEL supports the following:

· The current Article S21 per-satellite pfd limits are adequate for the protection of the FS from multiple NGSO FSS systems in the 10.7-12.75 GHz band, subject to several assumptions including:

a) The number of co-coverage, co-frequency NGSO systems is in the range 3 to 5,

b) The contribution of GSO systems to long term interference is not significant,

c) The use of specific FS protection criteria, applied to typical FS links using ATPC features as described in Annex 2 to Attachment 1 of Doc. 4-9-11/367.

The CITEL draft common proposal for the Article S21 PFD limits is contained in Annex 1.

19. CITEL supports the JTG output regarding the PFD limits in the 17.7-19.3 GHz band.  The output is contained in the JTG Chairman’s Report (Doc. 4-9-11/367) as Annex 3 to Attachment 1.  The limits agreed upon at the January 1999 meeting of JTG 4‑9-11 reflect a compromise that CITEL Administrations can accept based on the assumptions stated in Annex 3 to Attachment 1 of Doc. 4-9-11/367. This solution adopted by the JTG is a compromise that should be supported in the spirit of international cooperation since it appears that the existing and proposed FSS systems can live with these pfd limits and they provide additional protection to FS systems. The CITEL draft common proposal for the Article S21 PFD limits is contained in Annex 1.

20. CITEL supports the output of the JTG regarding the sharing between FS Stations and non-GSO FSS Earth Stations in the 10-30 GHz range.  The output is contained in the JTG Chairman’s Report (Doc. 4-9-11/367) as Annex 4 to Attachment 1. The following reflects the preliminary view:
· The JTG recognized the difficulty of frequency sharing between FS and NGSO FSS in the same geographic area if either service deploys large numbers of stations.

· Although this is a national issue except in the vicinity of international borders, it is desirable to have global harmonization of frequency usage.  In particular, many satellite systems require access to the same spectrum on a global basis.  FS manufacturers and operators also benefit if their equipment can operate on the same frequencies in every country.

· In principle, the use of mitigation techniques by one or both services improves the ability of those services to share the same frequency bands. The feasibility of potential mitigation techniques and their relative effectiveness are currently being studied. This involves a wide range of technical, economic and regulatory tradeoffs. In cases where mitigation is insufficient or not practicable between FS and NGSO FSS in those bands that are heavily used by one service, possible solutions include placing constraints on one or both services to allow spectrum access.
21. There are a large number of fixed systems in parts of the Ku band in certain CITEL countries. The CITEL objective is to ensure that the systems in operation and their future evolution and growth are protected while accommodating emerging non-GSO FSS technology and systems. 
· In assessing sharing feasibility, co-frequency same area situations are viewed as the most difficult. CITEL is of the view that high-density deployment of FS and FSS systems in the same area is not practical. This would typically be the case for non-GSO FSS service links in bands that are currently heavily used by the fixed service.  Relative deployment densities must therefore be carefully compared when one system or service requires access to the entire frequency band within a given area.
· In certain CITEL countries, the band 10.7-11.7 GHz is used by medium and high capacity, line-of-sight digital radio systems. The deployment of systems in this band can be considered as medium-density, non-ubiquitous FS deployment. 
· The band 12.7-13.25 GHz is used by very high capacity microwave (VHCM) fixed systems for the distribution of analogue NTSC television signals in some CITEL countries. The deployment of systems in this band can be considered as high-density so sharing with other services is very difficult.
· Non-GSO FSS systems can be characterised generally as a medium to high-density ubiquitous telecommunication and/or private service direct to subscribers by means of small Earth terminals.  Some Non-GSO FSS systems are also supported by low to medium-density, non-ubiquitous feeder link/gateway stations. 
· From the examples stated above, sharing between FS systems and non-GSO FSS feeder link Earth stations may be manageable in the bands 10.7‑11.7 GHz and 12.7-13.25 GHz, if the number of Earth stations remains small and there are adequate regulatory provisions on the implementation of Earth stations. However, these bands will not be suitable for non-GSO FSS service links where medium to high-density FSS deployments can be expected in a competitive environment and, as a consequence, where the FSS would be excessively constrained or prevented from offering a viable service.
NGSO FSS/BSS SHARING
22. The study of the provisional power flux-density limits by the ITU-R and the review of these limits by WRC-2000 must ensure protection of existing and planned BSS systems, including currently pending modifications and future systems implemented according to modification procedures of Article 4 of the Appendices 30 and 30A, as well as Plan assignments.

23. The provisional limits in the 12.2-12.7 GHz band need to be modified based on testing the link budgets, provided by administrations, with the JWP10-11S recommended criteria. CITEL considers it premature to conclude on this issue until  after the relevant, upcoming ITU-R Working Party and Task Group meetings.
24. The final epfd limits should protect BSS from the onset of freeze frame, and take into account the JTG agreements regarding rain models.
25. In the 17.3-17.8 GHz band, non-GSO FSS earth stations would not be compatible with ubiquitously deployed BSS receive earth stations. Given additional difficulties sharing with radiolocation, CITEL at this point does not see the sharing of this band with non-GSO FSS as feasible in Region 2.
NGSO FSS/SPACE SCIENCES SERVICES

26. Earth stations operating in the 13.75-14.0 GHz band are technically constrained by S5.502 (minimum size of 4.5 meters; e.i.r.p. between 68 and 85 dBW), S5.503 (e.i.r.p. density in the band 13.772-13.778 MHz), and S5.503A (FSS shall not cause harmful interference to radiolocation stations installed on NGSO space stations in the space research and Earth exploration-satellite services until January 1, 2000).  In addition, there are ITU-R Recommendations (e.g., ITU-R S.1068 (Fixed-satellite service and radiolocation/radionavigation services sharing in the band 13.75-14.0 GHz) and ITU-R SA.1071 (Use of the 13.75 to 14.0 GHz band by the space science services and the fixed-satellite service)) that describe sharing situations with the fixed-satellite service, including recommended limitations on the FSS.  These footnotes and recommendations apply to GSO systems.  The ITU-R Study Groups have not come to a conclusion regarding the feasibility of NGSO systems using the band.  An exchange of liaison statements between the concerned Study Groups indicates that further study is required.  Because of the schedule of the concerned Study Groups, it is likely that the studies cannot be completed and agreed upon before WRC-2000.  A decision on how to proceed on this issue should be taken at the XIII meeting of PCC.III.
OTHER PRELIMINARY VIEWS

1. Some CITEL administrations agree with the results of the JTG 4-9-11 regarding off-axis EIRP density limits for FSS earth stations operating in the bands 29.5-30.0 GHz, where:

· the off-axis EIRP density mask has been studied only for 29.5 – 30.0 GHz band;

· all “existing” earth stations in service prior to WRC-2000 will be grandfathered;

· the EIRP density mask provided in the JTG report applies to GSO FSS earth stations only in a specific plane;

· The values in the EIRP density mask are nominal values, which may be exceeded under certain conditions identified by the JTG;

· In other planes, other than the one defined above, the JTG agreed that further relaxation to the above mask may be needed to accommodate other types of earth station antennas. 

· CITEL notes that Recommendation ITU-R S524-5 which summarizes the results achieved so far in ITU-R on the matter of off-axis e.i.r.p. limits has been developed in the GSO environment.  Recognizing this fact, the October 1998 meeting of Working Party 4A has proposed to limit the scope of this Recommendation to GSO FSS earth stations.  It is expected that when ITU studies on the matter are completed the scope of the applicability of these off-axis e.i.r.p. limits will have been clarified.

· There are currently no off-axis e.i.r.p. limits in Article S22 for Ka-band frequency bands.

2. Some CITEL administrations, although supporting the compromise limits agreed by the JTG 4-9-11, have maintained the position that the original pfd limits (-105/-115) contained in Article S21 of the ITU Radio Regulations are adequate to protect the FS while not unduly constraining the FSS, and that no technical studies have proven a need to tighten these limits.

 3. Characteristics of radars currently operating in the bands 13.75-14.0 GHz have been examined.  Radars operating in the 13.75-14.0 GHz band employ e.i.r.p. values of up to 79 dBW.  Interference from these radiolocation stations to NGSO FSS networks would appear to be probable and sharing may not be feasible.  Footnotes S5.502, S5.503, and S5.503A were adopted at WARC-92 and WRC-95 to facilitate sharing between radiolocation, radionavigation, space research, and fixed-satellite services in this band.  Footnote S5.502 states that the e.i.r.p. radiated by a station in the radiolocation or radionavigation services toward the geostationary orbit may not exceed 59 dBW and that earth stations in the fixed-satellite service must have an e.i.r.p. at least 68 dBW and a minimum antenna diameter of 4.5 meters, and the e.i.r.p. should not exceed 85 dBW.  These restrictions are necessary for the protection of FSS carriers from radar interference and also minimize the possibility of unacceptable interference to the space research, radiolocation and radionavigation services.  This delicate balance must be maintained in order to avoid unacceptable constraints on or interference to the services involved.

27. Characteristics of radars currently operating in the band 17.3-17.7 GHz have been examined.  Space tracking radars operating in the band 17.3-17.7 GHz employ e.i.r.p. values up to 116 dBW directed at a satellite over extended periods of time.  Sharing was found to be feasible with GSO FSS systems (Earth-to-space) if the radiolocation stations limit their emissions toward the geostationary orbit.  Radiolocation station emissions toward a NGSO satellite could be 66 dB higher than toward the geostationary orbit.  Sharing does not appear to be feasible between radiolocation stations and NGSO FSS networks.  CITEL does not foresee the possibility at this point of introducing NGSO FSS systems in this band in Region 2.

Views of Member states

One administration has formed the following specific preliminary views:

1. Any non-geostationary FSS system that is found not to meet the applicable limits would receive an unfavorable finding from the Radiocommunication Bureau.

2. In regards to sharing between NGSO FSS and radiolocation, the U.S. opposes any change to footnotes S5.502 and S5.503.  A proposal reflecting this view is provided in Annex 2.  This proposal also reflects the view of the U.S. that sharing is not feasible between radiolocation stations and NGSO FSS networks in the 17.3-17.7 GHz band. 

SUMMARY OF OUTSTANDING ISSUES

The following items, among others, require further study which will be addressed in the upcoming meetings of WP4A and JWP10-11S.

· Complete the development of aggregate and single-entry EPFD masks for the protection of GSO FSS and BSS networks.

· Obtain an agreement on the number of simultaneous NGSO FSS systems (Neffective) to be considered for the purpose of studying the relation between aggregate and single-entry interference.

· Develop masks for each antenna size as continuous curve of EPFD versus percentage of time, instead of discrete points.

· Develop continuous curves or methodologies to allow for the interpolation to antenna sizes other than those at which the BR will check compliance.

· Adoption of realistic earth station antenna patterns for use in the development of limits and for use in the validation software, including in planes other than the GSO plane (2-dimensional or 3-dimensional patterns).

· Develop the required regulatory provisions to address the following:

· define what constitutes a NGSO FSS system

· provisions for large GSO FSS earth stations that are not protected by the limits in the Radio Regulations

· allow for more than “Neffective” systems to be deployed in a band without exceeding the aggregate interference criteria

· treatment of NGSO FSS systems that exceed the applicable EPFD limits

ANNEX 1 TO CHAPTER 3

DRAFT COMMON CITEL Proposals for Agenda Item 1.13.1

1.  Proposal to modify Article S22 to change the definition of Aggregate PFD (APFD) to take into account the GSO FSS spacecraft antenna directivity in the definition and, therefore, to change the terminology from APFD to Equivalent PFD (EPFDup
Background Information: WRC-97 incorporated into Article S22 provisional limits and a definition of an aggregate pfd (APFD) to protect GSO FSS co-frequency satellite systems from Non-GSO FSS Earth-to-space transmissions systems.  The ITU-R JTG 4-9-11 was established to examine these limits. The JTG agreed to modify the definition of Aggregate PFD (APFD) to Equivalent PFD (EPFDup) by the addition of the GSO FSS spacecraft antenna directivity to the definition. This resulted in modification of APFD limits to EPFDup limits.

Proposal:

TABLE  S22-4     (WRC-97)

Frequency band
(GHz)

 Equivalent  (epfd)up
dB(W/m2)
Percentage of time
during which equivalent pfd level may not be exceeded
Reference Bandwidth

(kHz)

Reference antenna beamwidth and reference radiation pattern

12.5-12.75 
(170
100
4
4 degrees ITU-R S.672,Ls=-20

12.75-13.25
(170
100
4
4 degrees ITU-R S.672,Ls=-20

13.75-14.5
(170
100
4
4 degrees ITU-R S.672,Ls=-20

PART  A

IAP/1.13.1/01

MOD

S22-4     (WRC-97)
IAP/1.13.1/02

MOD


Frequency band
(GHz)

Equivalent pfd
dB(W/m2)
Percentage of time
during which equivalent pfd level may not be exceeded

Reference bandwidth
(kHz)
Reference antenna beamwidth and reference radiation

27.5-28.6 and
(148
100
1 000


1.55 deg., ITU-R S.672, Ls=-10

29.5-30
(45148
100
1 000
1.55 deg., ITU-R S.672, Ls=-10

PART  B

S22.5F  The equivalent aggregate  power flux density up2 produced at any point in the geostationary-satellite orbit by emissions from all visible the earth stations in a non geostationary-satellite system in the fixed satellite service, for all conditions and for all methods of modulation, shall not exceed the limits given in Table S22-4 for any percentage of time. These limits relate to the power flux-density which would be obtained under free space propagation conditions in the referenced bandwidth specified in Table S22-4.

IAP/1.13.1/03

MOD

IAP/1.13.1/04

MOD

3 
S22.5D.1

The  equivalent 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  equivalent power flux-density is computed by means of the following formula:
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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.

epfdup:
equivalent power flux-density in dB(W/m2) in the reference bandwidth;
Gr((I):
receive antenna gain of the geostationary satellite as a function of the angle (I;

Gr max:
maximum gain of the geostationary receive antenna of the satellite.

Reasons:  To more accurately define the interference level from co-frequency NGSO FSS systems into receive GSO satellite antennas by taking into account the GSO satellite antenna directivity. And to define acceptable epfdup values for the 12.5-12.75 GHz, 12.75-13.25 GHz, 13.75-14.5 GHz, 27.5-28.6 GHz and 29.5-30.0 GHz.

Proposal for Article S21 PFD Limit 

Resolution 131 (WRC-97)

Agenda Item: 1.13.1
Resolution 131 (WRC-97): Power Flux-Density limits applicable to non-GSO FSS systems for protection of terrestrial services in the bands 10.7 – 12.75 GHz and 17.7 – 19.3 GHz.

Background:
WRC-97 adopted pfd limits to be applied to non-GSO FSS systems operating in these bands.  In the 10.7 – 12.75 GHz band, WRC-97 applied the existing limits to both GSO and non-GSO systems, subject to further study by the ITU-R under Resolution 131 (WRC-97).  In the 17.7 – 19.3 GHz, WRC-97 adopted more stringent pfd limits for non-GSO FSS systems with more than 100 satellites.

Many studies were performed in WP4-9S and by the JTG4-9-11 to determine the appropriate pfd limits to be applied to non-GSO FSS systems in the aforementioned bands.  The intent was to find suitable pfd limits that would ensure protection of the fixed service without unduly constraining the development of either network.

At the most recent meeting of the JTG4-9-11, the experts present agreed to limits for both frequency bands. 

Ku-Band:
In the Ku-band, the conclusion of the JTG was that the current limits in Article S21 are sufficient to protect the FS on the basis of the assumptions used in the studies.  The conclusions of the JTG4-9-11 are summarized below.

1
the current RR Article S21 per satellite pfd limits as defined below, are adequate for the protection of the FS in the 10.7-12.75 GHz band from aggregate interference from three assumed non-homogeneous, non-GSO FSS systems. This conclusion is based on the assumption that the interference from GSO FSS systems in the same band will not be significant. One preliminary study presented at the JTG meeting supports this assumption.  JTG 4-9-11 agreed that these results would remain valid if the number of non-GSO FSS systems were in the range 3 to 5.

· in the 10.7-11.7 GHz band :

-150 


dB(W/m2) per 4 kHz 
for  0° £ d < 5°
-150 +(d-5)/2  
dB(W/m2) per 4 kHz
for  5° £ d < 25°
-140 


dB(W/m2) per 4 kHz 
for 25° £ d < 90°

where d is the angle of arrival above the horizontal plane.

· in the 11.7-12.75 GHz band :

-148 


dB(W/m2) per 4 kHz 
for  0° £ d < 5°
-148 +(d-5)/2  
dB(W/m2) per 4 kHz 
for  5° £ d < 25°
-138 


dB(W/m2) per 4 kHz 
for 25° £ d < 90°

where d is the angle of arrival above the horizontal plane.

2
Should assumptions used for assessing these conclusions change significantly, there would be a need to re-assess the adequacy of the pfd limits.

Ka-Band:
During the same meeting of the JTG4-9-11, a compromise was reached amongst the experts present with regards to the Ka-band.  In the Ka-band, the conclusion of the JTG was that a tightening of the pfd limits for non-GSO FSS with large constellations (over 50 satellites) would ensure protection of the fixed service while not unduly constraining the development of non-GSO FSS systems.  

1 the following per satellite pfd limits are adequate for the protection of the FS from aggregate interference from three assumed non-homogeneous non-GSO FSS systems operating in the band 17.8‑ 19.3 GHz. This conclusion is based on the assumption that the interference from GSO FSS systems in the same band will not be significant. JTG 4-9-11 agreed that these results would remain valid if the number of non-GSO FSS systems were in the range 3 to 5.

-115 - X




dB(W/m2) per MHz 
for  0° £ d < 5°

-115 – X +((10 + X)/20)(d-5)  
dB(W/m2) per MHz 
for  5° £ d < 25°

-105 





dB(W/m2) per MHz 
for 25° £ d < 90°

where d is the angle of arrival above the horizontal plane;

and X is defined as a function of the number of satellites in the non-GSO FSS constellation, N, as follows:

–
for N £ 50 
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The agreed function for X is a compromise of all the considered pfd masks designed to protect all except possibly the most sensitive FS links (especially for those FS stations located at higher latitudes) while not unduly constraining non-GSO FSS networks. 

2
Should assumptions used for assessing these conclusions change significantly, there would be a need to re-assess the adequacy of the pfd limits in that frequency range.

CITEL Objective:
CITEL’s objective is to ensure that the pfd limits in the bands 10.7 –12.75 GHz and 17.8 – 19.3 GHz will provide adequate protection of the terrestrial services while not unduly constraining the design of non-GSO FSS networks.  Since the studies conducted in ITU-R indicate that both objectives have been achieved with the masks proposed by the January 1999 meeting of the JTG4-9-11, these limits should be adopted in Article S21 of the Radio Regulations.

Proposal:

1. It is proposed to retain the current S21 PFD limits in the Ku-band and remove references to further studies.

2. It is proposed to adopt the compromise S21 PFD limits in the Ka-band agreed to by the JTG4-9-11 and remove references to further studies.

3. As a consequence, it is proposed to delete Resolution 131 (WRC-97)

IAP/1.13.1/05
MOD

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)
–150 14
–150 + 0.5( – 5)  14
–140 14
4 kHz

11.7-12.5 GHz
(Region 1)

11.7-12.2 GHz
(Region 2)

11.7-12.2 GHz
(Region 3)

12.2-12.7 GHz
(Region 2)
Fixed-satellite
(space-to-Earth),
non-geostationary-satellite orbit
–148 15 
–148 + 0.5( – 5)  15
–138 15
4 kHz

12.2-12.5 GHz7
(Region 3)

12.5-12.75 GHz7
(Region 1 and Region 3 countries listed in
Nos. S5.494
and S5.496)
Fixed-satellite
(space-to-Earth)
–148 14
–148 + 0.5( – 5)  14
–138 14
4 kHz

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

Meteorological-satellite (space-to-Earth)
–115
or
–125115 – X  12 
–115 + 0.5( – 5)
or
–125115 - X + ((10 + X)/20) (( – 5)  12
–105
or
–105  12
1 MHz

NOTE A:
The downlink use by non-GSO FSS in the band 17.7-17.8 GHz is still under study.

MOD 12 
S21.16.6
These limitsvalues shall apply provisionally only to emissions of space stations on non-geostationary FSS satellites in networks operating with a large number of satellites, that is systems operating with more than 100 satellites (see Resolution 131 (WRC-97)).   The function X is defined as a function of the number of satellites in the non-GSO FSS constellation, N, as follows:

–
for N £ 50 
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MOD 14
S21.16.8
Although tThese limits apply to both geostationary and non-geostationary satellites in the fixed-satellite service., values for non-geostationary-satellite systems require further study (see Resolution 131 (WRC‑97))     (WRC-9700)

MOD 15 
S21.16.9
These limits apply only to non-geostationary satellites in the fixed-satellite service. values require further study (see Resolution 131 (WRC‑97)).     (WRC-9700)

SUP
Resolution 131 (WRC-97)
ANNEX 2 TO CHAPTER 3

PROPOSALS FROM  SOME ADMINISTRATIONS

1.  Proposals to require coordination between NGSO FSS transmitting space stations and GSO receive earth stations with antenna gains greater than a specified value.  These proposals include additions and/or modifications to Articles S5, S9, S22, Appendices S4, and S5.

IAP/1.13/01

MOD

S5.441
The use of the bands 4 500-4 800 MHz (space-to-Earth), 6 725-7 025 MHz (Earth-to-space) by the fixed-satellite service shall be in accordance with the provisions of Appendix S30B. The use of the bands 10.7-10.95 GHz (space-to-Earth), 11.2-11.45 GHz (space-to-Earth) and 12.75-13.25 GHz (Earth-to-space) by geostationary-satellite systems in the fixed-satellite service shall be in accordance with the provisions of Appendix S30B. The use of the bands 10.7-10.95 GHz (space-to-Earth), 11.2-11.45 GHz (space-to-Earth), and 12.75-13.25 GHz (Earth-to-space) by non-geostationary-satellite systems in the fixed-satellite service shall be in accordance with is subject to the provisions of Resolution 130 (WRC-97) Article S22 and No. S9.12.  The use of the bands 10.7-10.95 GHz (space-to-Earth) and 11.2-11.45 GHz (space-to-Earth) is subject to the provisions of No. S9.16A and S9.16B.
IAP/1.13/02

MOD

S5.484A
The use of the bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 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, 13.75-14.5 GHz (Earth-to-space), 17.8-18.6 GHz (space-to-Earth), 19.7-20.2 GHz (space-to-Earth), 27.5-28.6 GHz (Earth-to-space), 29.5-30 GHz (Earth-to-space) by non-geostationary- and geostationary-satellite systems in the fixed-satellite service is subject to the provisions of Resolution 130 (WRC-97) Article S22 and No. S9.12.  The use of the bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 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) is subject to the provisions of No. S9.16A and S9.16B. The use of the band 17.8-18.1 GHz (space-to-Earth) by non-geostationary fixed-satellite service systems is also subject to the provisions of Resolution 538 (WRC-97).
Reasons:  The references to Resolutions 130 (WRC-97) and 538 (WRC-97) were replaced by a reference to Article S22 where the non-transitional provisions of these resolutions are contained.  The Article S9 provisions for stations for which the requirement to coordinate is included in a footnote to the Table of Frequency Allocations were specified in order to clarify the requirements for coordination under the existing No. S9.12.  The proposed S9.16A and S9.16B would require coordination between NGSO FSS transmit satellites and GSO FSS receive earth stations with large antennas.  GSO FSS earth stations with large antennas are not adequately protected by the EPFD levels contained in Table S22-3 and case-by-case coordination of systems operating co-frequency, co-directional links in the space-to-Earth direction is required.
ARTICLE S9

Sub-Section IIA - Requirement and request for coordination

IAP/1.13/03

ADD

S9.16A
vi)
which is a specific earth station within a geostationary-satellite network in the fixed-satellite service in certain frequency bands subject to No. S5.441 or S5.484A, in respect of a non-geostationary satellite system in the fixed-satellite service;

Reasons: GSO FSS earth stations with large antennas are not adequately protected by the EPFD levels contained in Table S22-3 and case-by-case coordination is required.  Since coordination between a NGSO FSS space station and large GSO FSS earth stations is a new type of coordination that does not currently exist in Article S9, it is necessary to add two new entry points in Article S9:
· One entry point to enable the NGSO space station administration to request coordination with administrations having specific large earth station antennas 

· Another entry point to enable the reciprocal coordination to take place, i.e. the possibility for an administration planning to implement a specific large GSO earth station to request coordination with administrations having NGSO FSS transmit space stations.

IAP/1.13/04

ADD

S9.16B
vii)
which is a non-geostationary-satellite system in the fixed-satellite service in certain frequency bands subject to S5.441 or S5.484A, in respect of a specific earth station within a geostationary satellite network in the fixed-satellite service;

Reasons: Same as the reason for S9.16A

TABLE  S22-3ZZ

PART  A


TABLE  S22-3ZZ

PART  B

IAP/1.13/05

ADD

ZZ  -For certain receive earth stations, this Table is not applicable and coordination is required under Nos. S9.16A and S9.16B.

Reasons: The EPFD levels contained in Table S22-3 do not adequately protect earth stations in geostationary satellite networks in the fixed-satellite service with large antenna gains.  Case-by-case coordination is required by the proposed modifications to footnotes S5.441 and S5.484A.

Since there is no requirement to give the specific locations of earth stations today, there may need to be a resolution written to have typical earth stations, already in coordination or notified, that meet the above criteria to be brought in as specific earth stations.  In this resolution, there will have to be some guidance on priorities.  Additional guidance will need to be added to the Instructions for Filling Out the Form of Notice ApS4/II and ApS4/III Relating to Space Radiocommunication Stations distributed by CR/65.

MOD TO APPENDIX S4

ANNEX  2B (to Appendix S4)
Table of characteristics to be submitted for space and radio astronomy services

A.  General characteristics of the satellite network or the earth station

IAP/1.13/06

MOD

(Only these two columns are reproduced.  These changes need to be incorporated into the full table.)

Items in
Appendix
Notification or
co-ordination of
a GSO network
(including 
Appendix S30B)

A.1.a
X

A.1.b


A.1.c


A.1.d


A.1.e.1


A.1.e.2


A.1.e.3
CZZ

A.1.e.4


A.1.f
X

A.2.a
X

A.2.b
X

A.2.c


A.3
X

A.4.a.1
X

A.4.a.2
X

A.4.a.3
X

A.4.a.4
X

A.4.a.5
X

A.4.b


A.4.c


A.5
X

A.6
X

A.7.a
CZZ

A.7.b
CZZ

A.7.c
CZZ

A.7.d
CZZ

A.8


A.9


A.10


A.11


A.12


A.13
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

ZZ)  Required for coordination under No. S9.16A or S9.16B.

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

Items in
Appendix
Notification or
coordination of
a GSO network
(including 
Appendix S30B)

B.1
X

B.2
X

B.3.a
X

B.3.b.1
X

B.3.b.2
X

B.3.c
C

B.3.d
X

B.3.e
X

B.3.f
X

B.3.g.1


B.3.g.2


B.3.g.3


B.3.g.4


B.3.g.5


B.3.g.6


B.3.g.7


B.4.a


B.4.b


B.5.a
CZZ

B.5.b
CZZ

B.5.c
CZZ

B.6


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

ZZ)  Required for coordination under No. S9.16A or S9.16B.

Reasons:  This is consequential to proposed modifications to footnotes S5.441 and S5.484A.  Administrations will need to submit specific earth station information for earth stations associated with geostationary-satellite networks in the fixed-satellite service with maximum antenna gains as specified in the proposed addition to Appendix S5.

IAP/1.13/07

ADD

APPENDIX S5

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. S9.16A 
GSO earth station/ NGSO 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 subject to S5.441 or S5.484A:

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)the frequency bands overlap and 

ii) the satellite network using the geostationary-satellite orbit has specific receive earth stations with an antenna 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
i) compare frequency bands and

ii) use the maximum antenna gain of the specific receive earth station in the geostationary-satellite network as given in Appendix S4 data


The thresholds/ conditions for coordination do not apply to typical receive earth stations operating in satellite networks using the geostationary-satellite orbit. 


No. S9.16B 
NGSO 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 subject to S5.441 or S5.484A:

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)the frequency bands overlap and 

ii) the satellite network using the geostationary-satellite orbit has specific receive earth stations with an antenna 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
i) compare frequency bands and

ii) use the maximum antenna gain of the specific receive earth station in the geostationary-satellite network as given in 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.

Reasons: This is consequential to proposed changes to footnotes S5.441 and S5.484A.  Earth stations with large antenna gains as defined in the condition/threshold column are not adequately protected by the EPFD levels contained in Table S22-3 and case-by-case coordination is required.

2.  Proposal to modify Articles S5 and S22 to clarify that there was no allocation to NGSO FSS (Earth-to-space) in the band 17.3-17.8 GHz in Region 2.  Additionally, sharing studies done since WRC‑97 indicate that the NGSO FSS is not compatible with the existing and allocated services.

IAP/1.13/08

MOD

S5.516
The use of the bands 17.3-18.1 GHz by geostationary-satellite systems in the fixed-satellite service (Earth-to-space) is limited to feeder links for the broadcasting-satellite service. For the use of the band 17.3-17.8 GHz in Region 2 by feeder links for the broadcasting-satellite service in the band 12.2-12.7 GHz, see Article S11. The use of the bands 17.3-18.1 GHz (Earth-to-space) in Regions 1 and 3 and 17.8-18.1 GHz (Earth-to-space) in Region 2 by non-geostationary-satellite systems in the fixed-satellite service is subject to the provisions of Resolution 538 (WRC-97). The use of the band 17.3-17.8 GHz in Region 2 by systems in the fixed-satellite service (Earth‑to-space) is limited to geostationary-satellites.
Reasons: Additional text to clarify the intent of the footnote.  There is no allocation in the band 17.3-17.8 GHz in Region 2 for NGSO FSS (Earth-to-space). The possibility of an allocation was to be based on sharing studies between the NGSO FSS and the existing and planned services.  Studies show that sharing between radiolocation stations and NGSO FSS networks is not feasible due to severe interference from operational radiolocation stations and these services are not compatible.  In Region 2, the band 17-3-17.8 GHz is allocated to the BSS service beginning 1 April 2007.  Studies show that transmit NGSO FSS earth stations are not compatible with receive BSS earth stations.

ARTICLE S22

Space services

Section I - Cessation of emissions
TABLE  S22-1
Frequency band allocated to the broadcasting-
satellite service
Antenna diameter (cm)
Equivalent pfd level
(dB(W/m2/4kHz)) which may not be exceeded during the percentage of time shown
Reference antenna 
radiation pattern



99.7%
100%


11.7-12.5 GHz in Region 1,
11.7-12.2 GHz and 
12.5-12.75 GHz in Region 3
30
60
90
[–172.3]
[–183.3]
[–186.8]
[–169.3]

[–170.3]
[–170.3]
Recommendation 
ITU‑R BO.1213

12.2-12.7 GHz in Region 2
45
100
120
180
[–174.3]
[–186.3]
[–187.9]
[–191.4]
[–165.3]
[–170.3]
[–170.3]
[–170.3]
§ 3.7.2 of Annex 5 of Appendix S30

IAP/1.13/09

MOD

17.3-17.8 GHz in Region 2
For further study1)

1)
The interference from non-geostationary fixed-satellite service (non-GSO FSS) systems into geostationary broadcasting-satellite service (GSO BSS) systems operating in the frequency bands 17.3-17.8 GHz relates to the two following sharing situations:

–
non-GSO FSS transmit earth station into GSO receive earth station;

–
GSO BSS transmit space station into non-GSO FSS receive space stations.

Both situations need to be studied, in particular since coexistence of receive BSS earth stations and large numbers of transmit non-GSO FSS terminals would not be feasible within the same country

Reasons:  WRC-97 did not allow NGSO FSS (space-to-Earth) systems to operate in the band 17.3-17.8 GHz in Region 2.  Equivalent pfd (EPFD) levels, as given in Table S22-1, are only applicable to NGSO space-to-Earth operations.  In addition, there is no allocation in the band 17.3-17.8 GHz in Region 2 for NGSO FSS (Earth-to-space).  The possibility of an allocation was to be based on sharing studies between the NGSO FSS and the existing and planned services.  In Region 2, the band 17-3-17.8 GHz is allocated to the BSS service beginning 1 April 2007.  Studies show that transmit NGSO FSS earth stations are not compatible with receive BSS earth stations.  Thus, this modification to Table S22-1 is also consequential to the proposed modification to footnote S5.516.

3. Proposal to NOC footnotes in Article S5 in the band 13.75-14.0 GHz to maintain the delicate sharing situation between the fixed-satellite, radiolocation, radionavigation, and space research/Earth exploration-satellite services.

IAP/1.13/10

NOC
S5.502  In the band 13.75 - 14 GHz, the e.i.r.p. of any emission from an earth station in the fixed-satellite service shall be at least 68 dBW, and should not exceed 85 dBW, with a minimum antenna diameter of 4.5 metres. In addition the e.i.r.p., averaged over one second, radiated by a station in the radiolocation or radionavigation services towards the geostationary-satellite orbit shall not exceed 59 dBW.

IAP/1.13/11

NOC
S5.503  In the band 13.75 - 14 GHz, geostationary space stations in the space research service for which information for advance publication has been received by the Bureau prior to 31 January 1992 shall operate on an equal basis with stations in the fixed-satellite service; after that date, new geostationary space stations in the space research service will operate on a secondary basis.  The e.i.r.p. density of emissions from any earth station in the fixed-satellite service shall not exceed 71 dBW in any 6 MHz band in the frequency range 13.772 - 13.778 GHz until those geostationary space stations in the space research service for which information for advance publication has been received by the Bureau prior to 31 January 1992 cease to operate in this band. Automatic power control may be used to increase the e.i.r.p. density above 71 dBW in any 6 MHz band in this frequency range to compensate for rain attenuation, to the extent that the power-flux density at the fixed-satellite service space station does not exceed the value resulting from use of an e.i.r.p. of 71 dBW in any 6 MHz band in clear sky conditions.

Reasons:  To maintain the delicate sharing situation between the fixed-satellite, radiolocation, radionavigation, and space research/Earth exploration-satellite services, the requirements contained in the above footnotes cannot change.  The restrictions specified in these footnotes are necessary for the protection of GSO FSS carriers from radar interference and also minimize the possibility of unacceptable interference to the radiolocation and radionavigation services.  Studies show that there is a significant potential for unacceptable interference to NGSO FSS satellite receivers from radiolocation stations in the 13.75-14.0 GHz band.


�EMBED Unknown���:  the normalized gain characteristic of the GSO receiving beam, and





Agenda Item 1.13: on the basis of results of the studies in accordance with Resolutions 130 (WRC-97), 131(WRC-97), and 538(WRC-97):


1.13.1: to review and, if appropriate, revise the power limits appearing in Articles S21 and S22 in relation to the sharing conditions among non-GSO FSS, GSO FSS, GSO broadcasting-satellite service (BSS), space sciences and terrestrial services, to ensure the feasibility of these power limits and that these limits do not impose undue constraints on the development of these systems and services;


1.13.2: to consider the inclusion in other frequency bands of similar limits in Articles S21 and S22, or other regulatory approaches to be applied in relation to sharing situations;











� The proposal only address deletion of the reference to the 17.3-17.8 GHz band, and does not endorse the WRC-97 provisional epfd limits shown in the first 2 rows. As is reflected in CITEL's preliminary common views (see paragraph 21 of chapter 3), the WRC-97 provisional epfd limits need to be modified.
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