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DRAFT CPM TEXT ON RESOLUTION 226

WRC agenda item 1.31

"To consider the additional allocations to the mobile-satellite service in the 1-3 GHz band, in accordance with Resolutions 226 (WRC-2000) and 227 (WRC-2000)."

Resolution 226 (Rev.WRC-2000 "Sharing studies for, and possible additional allocations to, the mobile-satellite service (space-to-Earth) in the 1-3 GHz range, including consideration of the band 1 518‑1 525 MHz".

3.4.1
Summary of technical and operational studies, including a list of relevant ITU‑R Recommendations

3.4.1.1
Sharing with Aeronautical Mobile Telemetry (AMT) systems

Recommendation ITU-R M.1459 is entitled, "Protection criteria for telemetry systems in the aeronautical mobile service and mitigation techniques to facilitate sharing with geostationary broadcasting-satellite and mobile-satellite services in the frequency bands 1 452‑1 525 and 2 310‑2 360 MHz". The Recommendation provides the framework for conducting sharing studies between the mobile aeronautical test service and the mobile satellite service. Recommendation M.1459 was approved in 2000 and contains the pfd values to protect AMT systems applicable to GSO MSS systems. 

NOTE 1 - The ITU-R is studying whether to revise this Recommendation to include a methodology to model the effect of interference into AMT systems. The use of this methodology in coordination could allow MSS systems to exceed the pfd values in M.1459 without causing harmful interference to AMT systems and without the requirement for mitigation techniques for AMT systems. 

The ITU-R is also studying whether the use of high gain spot-beam antennas could enable non co-coverage sharing between MSS and AMT systems.
Recommendation M.1459, considering p), states "that telemetry stations in the aeronautical mobile service have a wide range of characteristics and some may have less stringent protection criteria values than those contained in the recommends". Aeronautical telemetry systems operating in the band 1 518-1 525 MHz within Russian territory significantly differ from the characteristics given in Recommendation ITU-R M.1459. The frequency band concerned is used for the radio links for transmitting command signals to deliver telemetry data from a test aircraft. At this stage, the value of pfd equal to –144.4 dB(W/m2/4 kHz) should be considered as the permitted level to protect the considered type of aeronautical telemetry systems operating in the band 1 518-1 525 MHz in the Russian Federation.

Another study submitted within ITU-R addressed the implementation of particular interference mitigation techniques reflected in M.1459 that, if practical, would allow MSS systems to exceed the pfd levels in this Recommendation without causing harmful interference to the aeronautical mobile telemetry systems.

Relevant regulatory provisions: S5.343, S5.344, S5.348, and S5.348A.

3.4.1.2
Sharing with the fixed service

Regarding sharing with the fixed service, Recommendations ITU-R M.1141 and M.1142 contain coordination pfd threshold values applicable to non-GSO MSS and GSO MSS respectively.

3.4.1.3
Sharing with the mobile service

ITU-R studies have been conducted regarding sharing between MSS and mobile systems that operate in Japan.

3.4.2
Analysis of the results of studies relating to the possible methods of satisfying the agenda item

Sharing studies have been conducted with regard to a possible MSS downlink allocation in Regions 1 and 3 in the band 1 518‑1 525 MHz. No sharing studies have been conducted with regard to MSS allocations in other bands in the 1‑3 GHz range.

[
The sharing studies listed above present diverse, and sometimes conflicting, views on the properties of MSS systems and the interpretation of Recommendation ITU-R M.1459. This is discussed below.]

3.4.2.1
Sharing with AMT

AMT systems operate in this band in a small number of countries (see S5.342 and S5.344). The pfd values in Recommendation M.1459 are the following (in any 4 kHz):
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A number of studies have been considered with regard to these values. All studies have agreed that if GSO MSS systems were limited to these values for a particular territory, operation of MSS systems within that territory would not be possible. Some studies have also shown that the use of high gain spot beam antennas on MSS space stations may permit non co-coverage sharing, while other studies have shown that co-frequency, non-co-coverage sharing is not feasible. Studies are ongoing on practical MSS satellite side lobe performance.

[One study has proposed a new method to evaluate the effect of interference on AMT systems based on Recommendation M.1459 (ref. Note 1). The results of studies based on this method will need to be evaluated.]

Studies have included examples in which the these pfd levels cited above could be relaxed significantly by implementation of certain mitigation techniques mentioned in Recommendation ITU-R M.1459.

One study has concluded that around 25 dB antenna discrimination is available from aeronautical telemetry stations with site diversity (specifically, the pfd levels cited above can be relaxed by this amount for high elevation angles). This set of pfd limits corresponds to satisfactory operation of MSS satellites over coverage areas with 20 degrees satellite elevation or more. Above an aircraft elevation angle of around 5 degrees, aeronautical telemetry site diversity, where possible, can be a rather effective method of protecting the aeronautical telemetry service from interference from the geostationary satellite service. In the case of many such networks such an analysis has never been made and work is required to complete such an analysis e.g. in the USA there are more than a hundred such networks. In the USA, diversity has not been provided for this purpose and there may be very little or no spare capacity at diversity sites for the mitigation of MSS interference. The principle of site diversity could possibly resolve MSS interference problems at each of these aeronautical telemetry networks but the number of additional diversity sites, and diversity antennas needed is unknown.

Another study submitted to the ITU-R provided a pfd level equal to –144.4 dB (W/m2/4 kHz) to be considered as the protection level for certain types of aeronautical telemetry systems operating in the band 1 518-1 525 MHz. Such a protection value would allow sharing between some types of MSS systems and the mobile service for aeronautical telemetry.

3.4.2.2
Sharing with other mobile services

In the territory of Japan, the following pfd coordination threshold applies: –150 dB(W/m2) in 4 kHz at all angles of arrival as specified in Appendix S5. Recent ITU-R studies have recognized that this value continues to be applicable. 

3.4.2.3
Sharing with the FS

Recommendations ITU-R M.1141 and M.1142 recommend the following pfd threshold values for non-GSO and GSO MSS systems to protect FS systems:
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These values are currently included in Appendix S5 of the RR. Both recommendations were approved in 1997. Studies conducted since 1997 have confirmed that these pfd values provide adequate protection to point-to-point FS systems from GSO MSS space stations. [Studies have also shown that some types of point-to-multipoint systems, which are expected to continue to operate for the foreseeable future in some Region 3 countries, may not be adequately protected by these pfd values.]

3.4.3
Methods to satisfy the agenda item for consideration by the WRC and the advantages and disadvantages of each method

3.4.3.1
Sharing with AMT

[TBD]

3.4.3.2
Sharing with the FS

Method A - Retain the current pfd values in the band 1 518-1 525 MHz.

By this method the existing Appendix S5 pfd thresholds would continue to apply.

Advantages

All [future] FS systems, be they p-p or p-mp, will be adequately protected.

MSS systems will not be unnecessarily constrained.

Disadvantages

None.

3.4.4
Consideration of other bands

[3.4.5.1
Summary of technical sharing studies in the band 1 492-1 517 MHz

The 1 492-1 517 MHz band is extensively used by subscriber radio systems (SRS) in the FS in a P‑MP deployment mode. The SRS provides basic communications directly to subscribers in rural and remote areas and is therefore constrained with respect to station siting and pointing. A central hub station serves several subscribers via either single hop or repeatered connections. System costs, particularly those associated with individual subscriber links, are a major consideration and must be kept to an absolute minimum.

Worst-case exposure studies by the ITU-R demonstrate that co-frequency, co‑coverage operation between the GSO MSS (s-E) and the FS would not be possible. 

Recent probabilistic interference studies by ITU-R have shown that point-to-point (P‑P) systems and SRS repeater stations would be adequately protected by the current RR Appendix S.5 pfd trigger levels. However, SRS (P-MP) hub and subscriber stations in the 1 492-1 517 MHz band will be subject to excessive interference from GSO MSS satellites if the present pfd trigger levels in RR Appendix S.5 were applied. 

Employing the latest FS P‑MP system parameters from the draft revision of Recommendation ITU‑R F.758-2 [9D/TEMP/54] and the most recent antenna patterns as modelled in Recommendation ITU-R F.1336‑1 (2000), which addresses P‑MP systems specifically, ITU-R concludes that the RR Appendix S.5 pfd trigger levels must be reduced by 7 dB in order to protect 90% of subscriber stations of P‑MP systems to an I/N level of (6 dB. This is a relaxed criterion from the fixed service interference objective of I/N = (10 dB at all stations. No viable mitigation techniques have been identified to ease the required pfd reduction.]

3.5
Regulatory and procedural considerations

[TBD]
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