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1.16
to consider allocations on a worldwide basis for feeder links in bands around 1.4 GHz to the non-GSO MSS with service links operating below 1 GHz, taking into account the results of ITU-R studies conducted in response to Resolution 127 (Rev.WRC-2000), provided that due recognition is given to the passive services, taking into account No. 5.340.

1
Introduction

Although the last three World Radiocommunication Conferences have recognized the shortage of spectrum available to the non-GSO MSS below 1 GHz industry, no additional worldwide allocations have been made. 

It is critically important that the industry have sufficient spectrum in which to provide its services.

Attachment 1, provides a highlight of the benefits of MSS below 1 GHz, describing this industry as offering as effective and low-cost data communications, particularly for unserved areas, for the protection of the environment (WTDC-02), and in developing countries for modern ICT and for improving quality of life.

It further clarifies the requirement for additional spectrum, and that there is no dedicated feeder link to support the Little LEO systems. The current practice of requiring feeder links to be taken from the scarce service link spectrum adds to the shortage of that spectrum. 

Attachment 2, provides a “Discussion for the support of feeder-link allocation” under agenda item 1.16. This is a necessary document because it provides supporting technical information and clarifies the conflicting parts of the CPM Report for WRC-03. 

1.1
Scope of the proposals for WRC-03

These proposals refer mainly to the global allocation for feeder links as referenced in agenda item 1.16.

2
Proposals

Indonesia proposes Method A1 – Section 2.6.3.1, and Method B1 – Section 2.6.3.3, of the CPM Report, i.e. “Make an allocation to the MSS for feeder uplink in the band 1 390‑1 393 MHz (Earth-

to-space) and feeder downlink in the band 1 429-1 432 MHz (space-to-Earth) with the necessary protection for currently allocated services”.
MOD
INS/61/1

1 350-1 525 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 350-1 400

FIXED

MOBILE

RADIOLOCATION
	1 350-1 400



RADIOLOCATION

	5.149  5.338  5.339 ADD 5.XXX ADD 5.YYY
	


5.149  5.334  5.339 ADD 5.XXX ADD 5.YYY

	1 400-1 427
EARTH EXPLORATION-SATELLITE (passive)





RADIO ASTRONOMY





SPACE RESEARCH (passive)





5.340  5.341

	1 427-1 429
SPACE OPERATION (Earth-to-space)





FIXED





MOBILE except aeronautical mobile





5.341

	1 429-1 452

FIXED

MOBILE except aeronautical
mobile
	1 429-1 452



FIXED



MOBILE  5.343

	5.341  5.342 ADD 5.ZZZ
	

5.341 ADD 5.ZZZ


Reasons:
To provide necessary allocations for non-GSO MSS feeder links (Earth-to-space) and (space-to-Earth) in support of existing non-GSO MSS service link allocations below 1 GHz while ensuring protection of currently allocated services.

ADD
INS/61/2

5.XXX
The band 1 390-1 393 MHz (Earth-to-space) is also allocated on a primary basis to the mobile-satellite service. This allocation is limited to feeder links for non-geostationary orbit mobile-satellite systems with service links below 1 GHz. The use of the band 1 390-1 393 MHz by the mobile-satellite service is subject to coordination under No. 9.11A.

Reasons:
To provide new allocations for non-GSO MSS feeder links (Earth-to-space) in this band to support existing non-GSO MSS allocations below 1 GHz.

ADD
INS/61/3

5.YYY
Earth stations in the mobile-satellite service operating in the band 1 390-1 393 MHz shall not cause harmful interference to stations in the Earth exploration-satellite (passive) and space research (passive) services and the radio astronomy service operating in the 1 400-1 427 MHz band. Earth stations in the mobile-satellite service operating in the band 1 390-1 393 MHz shall avoid causing harmful interference to stations in the radio astronomy service operating in the 1 400-1 427 MHz band.

Reasons:
To provide protection to passive services and the radio astronomy service in the 1 400‑1 427 MHz band.

ADD
INS/61/4

5.ZZZ
The band 1 429-1 432 MHz is also allocated on a primary basis to the mobile-satellite service (space-to-Earth), limited to feeder links for non-geostationary systems in the mobile-satellite service with service links below 1 GHz. In order to protect the radio astronomy service in the 1 400‑1 427 MHz band, the aggregate power flux-density radiated by all space stations within any feeder link in a non-geostationary system shall not exceed the level of –180 dB(W/m2) in the 1 400‑1 427 MHz band and a level of –196 dB(W/(m2 · 20 kHz)) in any 20 kHz portion of the 1 400‑1 427 MHz band, at the site of any radio astronomy station for more than 2% of the time. The use of the band 1 429-1 432 MHz by the mobile-satellite service is subject to coordination under No. 9.11A.

Reasons:
To provide additional allocations for non-GSO MSS feeder links (space-to-Earth) to support existing non-GSO MSS allocations below 1 GHz, and protect the radio astronomy service in the 1 400-1 427 MHz band. 

APPENDIX  4  (WRC-2000)

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

ANNEX  2A

Characteristics of satellite networks’ earth stations 
or radio astronomy stations2     (WRC‑2000)
A.17
Compliance with aggregate power flux-density limits

...

ADD
INS/61/5

e)
For non-geostationary-satellite systems operating in the mobile-satellite service (feeder links) in the band 1 429-1 432 MHz (space-to-Earth), the aggregate power flux-density produced at the site of a radio astronomy station in the 1 400-1 427 MHz band, and in any 20 kHz portion of the 1 400-1 427 MHz band for more than 2% of the time, as defined in No. 5.ZZZ.
Attachment 1

Benefits and additional spectrum for the Little LEOs

1
Benefits of the Little LEOs (non-GSO MSS below 1 GHz)

1.1
Effective and low-cost data communication

The non-GSO MSS systems below 1 GHz (Little LEO systems) offer very effective and near real time, high-quality data communication services to governments and companies in the transportation, environmental, utility, oil and gas, agribusiness, automotive and other industrial sectors.

The non-GSO MSS applications include two-way paging, fleet management, asset tracking, file transfer, resource monitoring, and other data services that will offer security, efficiency, and global or regional coverage to many government, environmental, business and consumer users. 

The low-cost global reach of non-GSO MSS systems addresses many critical service needs not met by other technologies. Ground terminals can be equipped with global positioning system (“GPS”) receivers to provide quick, accurate low-cost positioning information for all types of cargo shipping containers, rail cars, barges and trucks. Terminals also can be equipped with microprocessors for data monitoring and control. With these terminals, users can monitor crop conditions and feed supplies on large farms, climate conditions at weather stations, water quality conditions, utility usage, consumable supplies in vending machines and copy machines, point-of-sale reports from retail stores, and a wide variety of inventory management data.

Unlike the digital and broadband services that are now being deployed in some large metropolitan centres, non-GSO MSS systems enable low-cost access to such services as e-mail, pager messaging, remote meter reading, and asset tracking by customers located in rural and thinly populated areas that are currently underserved, or served only at high cost, by existing or planned wireline and cellular communications systems.

The technology to perform the digital data, store and forward functions is inexpensive, proven and readily available. Non-GSO MSS systems provide global coverage utilizing small satellites in low‑Earth orbits with less costly technology elements both in space and on the ground than other types of satellite systems. As a result, non-GSO MSS systems are extremely economical to build, launch, operate, communicate with and maintain.

1.2
For unserved areas and protection of environment (WTDC-02)

Little LEO systems, is a space technology particularly well-suited for unserved or underserved areas and for developing countries for use in environmental protection activities. 

Most recently the vital role of telecommunication and information technologies (ICT) in the protection of the environment was the subject of Recommendation 7 of the ITU’s World Telecommunication Development Conference (Istanbul, 2002) (WTDC-02). Therein, WTDC-02 recommends “that space technologies be considered for use in environmental protection activities such as monitoring air, river, harbour and sea pollution, remote sensing, wildlife studies, forestry development, monitoring locust invasion, land loss, etc.” 

Also, in Recommendation 8 of WTDC-02, the Conference considered that “satellite-based services are particularly appropriate for developing countries with areas that are not served or [are] underserved by terrestrial telecommunications infrastructures”. 

1.3
Developing countries need modern ICT and improvements in quality of life

According to a recent World Bank Development Report, the world’s population will grow by some two billion people over the next 25 years, with 97% of that increase occurring in developing countries. The World Bank’s infoDev exchange, July/September 2000, “ICT for Sustainable Development: Dream or Reality,” reported:

“Most developing countries still lack consistent and updated information on environmental impact and costs, and adequate monitoring systems of production processes. The monitoring of how environmental changes are affecting the quality of life of the poor is even more difficult in developing countries, that are paradoxically still very vulnerable to shocks from environmental changes and natural disasters. The data and information gaps, the high costs of access to international databases, and the limited use of existing data in decision making processes are among the main barriers affecting the capacity to understand and effectively abate the environmental cost of economic development.”

That same report also notes that:

“Decreasing costs, versatility, and relatively rapid deployment of modern ICT represent a new promise for the developing world. The convergence of communications and data management technologies, the availability of high speed networks, and the development of new environmental monitoring tools . . . are powerful tools for worldwide environmental monitoring.” 

2
Need for additional spectrum for MSS below 1 GHz

2.1
Shortage of spectrum

Communications to and from non-GSO MSS satellites are made over both service and feeder links. Service links allow subscribers to communicate directly with orbiting satellites from low-cost fixed or mobile terminals. Communications over these links are typically very short, “burst” type transmissions. Consequently, service links, currently allocated in the UHF and VHF bands, can be and are shared among the licensed non-GSO MSS systems as well as between non-GSO MSS and terrestrial operations. 

Feeder links, on the other hand, are critical to the commercial implementation of non-GSO MSS‑based data services because feeder links support data transfers and telemetry, tracking and control (TT&C) functions between earth stations and the satellites. Feeder-link transmissions require both continuous communication with the satellite, as well as sufficient dedicated spectrum in both uplink and downlink directions, to ensure proper operation of the constellation and to achieve full system capacity.

Since WARC-92, only l.525 MHz (space-to-Earth) and l.9 MHz (Earth-to-space) have been allocated on a worldwide primary basis to the MSS below l GHz, and 300 kHz (Earth-to-space) is allocated for land MSS on a worldwide primary basis. There is no global allocation for feeder links alone. These allocations are for both the non-GSO MSS service links and feeder links.

The ITU Radiocommunication Bureau has in the past identified over 30 non-GSO MSS networks with service links at frequencies below l GHz that are at some stage of coordination. However, as has been noted by several world radiocommunication conferences, it appears that many of the proposed networks cannot be implemented in the existing allocations because there is not enough spectrum readily available to allow the development of all of these systems. 

It had previously been reported in the CPM Report for WRC-95 and was also stated in considering b) of Resolution 214 (Rev.WRC-97) that 7 to 10 MHz of additional spectrum is required for MSS below l GHz. An extensive study carried out by an administration in 1996 

identified a need for spectrum beyond the current allocations. This study identified a spectrum requirement for service links of about 17 MHz on a shared basis, and an additional 4 MHz of shared spectrum for feeder links. However, no additional global spectrum was allocated. 

In arriving at the conclusions regarding spectrum requirements and market demand, the 1996 study took into account the ability of present and future competing terrestrial and satellite technologies to provide these applications. This study estimated that when the data rates and frequency of use among the various users are taken into account on a worldwide basis an average of 3.2 million non‑GSO MSS users would be provided service in each l MHz of bandwidth for uplinks, and 6.1 million users per MHz for downlinks. 

Since the 1996 market study referred to above, there were subsequent reports carried out in 1997‑1998. The latter reports describe the estimated market for non-GSO MSS services and support the estimates made in the original 1996 market study. Although no recent market studies have been submitted, there is ample evidence of the need and demand for the low cost data communication services that can be provided by the MSS below 1 GHz services, particularly with respect to developing countries.

2.2
No dedicated feeder link

The non-GSO MSS below 1 GHz industry currently has no dedicated feeder links, thereby prohibiting full system efficiency. Current systems’ feeder links are utilized in the service link bands (VHF and UHF bands), thus they must share the bands with other services and cannot be used 100% of the time. The current practice of requiring feeder links to be taken from the scarce service link spectrum adds to the shortage of that spectrum. Additional feeder-link spectrum outside of the currently allocated bands would provide dedicated feeder-link spectrum and free up existing allocations for scarce service link spectrum. 

For the above reasons, the allocation of dedicated feeder-link spectrum for the non-GSO MSS below 1 GHz service is essential to the efficient functioning of that service. Initial sharing studies in the 1.4 GHz bands were favourable, and the completion of hardware testing is expected to confirm those studies before WRC-03.

Although non-GSO MSS systems utilize a relatively small amount of spectrum overall, particularly in comparison to voice or broadband Big LEO systems, there is far from enough spectrum in the bands allocated internationally to accommodate all of the non-GSO MSS networks with service links at frequencies below l GHz that are presently at some stage of coordination. This spectrum is heavily utilized by other incumbent users and is not very suitable for all non-GSO MSS feeder-link operations on a global basis due to coordination constraints imposed by other foreign satellite systems. Moreover, the need to utilize VHF frequencies for feeder links limits the availability of that spectrum for much-needed service links. The insufficient allocation of spectrum has required extraordinary measures to ensure efficient spectrum utilization, including careful coordination among systems, the development of innovative and technically complex frequency sharing techniques, and even reliance upon future international allocations for non-GSO MSS. Uncertainty about the availability of adequate spectrum for feeder-link operations constrains the ability of some non-GSO MSS system operators to make business assumptions about how to deploy their constellation infrastructure and network operations effectively. 

The Little LEO industry’s need for additional spectrum will become increasingly acute as more of these non-GSO MSS systems become operational and their traffic loads increase. Without additional feeder-link spectrum, the ability of some non-GSO MSS operators to provide highly economical commercial data services to the public in urban as well as rural areas will be seriously constrained.

Attachment 2

Allocations to non-GSO MSS feeder links near 1.4 GHz 
(WRC agenda item 1.16)

Discussion paper on CPM Report

Introduction
The purpose of the CPM Report to WRC-03 is to provide the technical bases related to the agenda items of WRC-03. Agenda item 1.16 is covered in section 2.6 of the CPM Report. 

WRC-03 agenda item 1.16: to consider allocations on a worldwide basis for feeder links in bands around 1.4 GHz to the non-GSO MSS with service links operating below 1 GHz, taking into account the results of ITU-R studies conducted in response to Resolution 127 (Rev.WRC-2000), provided that due recognition is given to the passive services, taking into account No. 5.340
This paper discusses the CPM Report conclusions and the supporting rationale for the consideration of allocations to non-GSO MSS feeder links within the frequency bands 1 390-1 393 MHz and 1 429‑1 432 MHz. The discussion shows the feasibility of sharing with other services in the existing allocations and supports Methods A1 and B1 in the CPM Report, that is, the allocation of spectrum for non-GSO MSS feeder links.

Section 2.6.1 of the CPM Report identifies the spectrum requirements for non-GSO MSS feeder links.

Sections 2.6.1.1 and 2.6.2.1 summarize the technical and operational studies performed related to feeder uplinks and down links in the frequency bands 1 390-1 393 MHz and 1 429-1 432 MHz, respectively. The information is given as a somewhat historical summary of the many studies performed regarding sharing with the existing services on a co-channel basis or in nearby frequency bands. Some studies show the feasibility of sharing, while others show difficulties.

Sections 2.6.1.2 and 2.6.2.2 present analyses of the results of the studies for the two bands and present conclusions based upon some of the studies.

Discussion

1
Is additional spectrum needed for non-GSO MSS feeder links?

Section 2.6.1 of the CPM Report states – “In the preparation of WRC-97 and WRC-2000 views were expressed that additional spectrum may be required for MSS feeder links to alleviate spectrum congestion in the service links.” Also, “Considering b) of Resolution 214 (Rev.WRC-2000) indicated that, ‘in order to meet projected MSS requirements below 1 GHz, a range of an additional 7 to 10 MHz will be required in the near future’…”. These statements establish the need for additional feeder-link spectrum.

In section 2.6.1, it is stated, “During WRC-03 preparation, no evidence of spectrum congestion of MSS service links below 1 GHz has been shown in ITU-R.” Allocations to be considered at WRC‑03 are to satisfy future spectrum needs. Present usage and lack of present congestion do not negate the future spectrum need as recognized by the earlier statements in this section and as supported by previous market demand studies. The non-GSO MSS with service links operating below 1 GHz is still an emerging industry, and many systems are not yet implemented. Therefore current frequency use is not the appropriate measure of spectrum need. 

Further in section 2.6.1, it is stated, “It has to be noted that several frequency bands are already allocated in upper frequency bands (for example 5 091‑5 250 MHz) for non-GSO MSS feeder links and could provide an alternative solution for feeder links of MSS systems with service links below 1 GHz.” These allocations have not been studied for their suitability for feeder link use by non‑GSO MSS below 1 GHz systems. The suggestion of those allocations providing “an alternate solution” is technically unsupported and premature.

2
How can non-GSO MSS feeder uplinks in the 1 390-1 393 MHz band operate with EESS (passive) in nearby bands?

In section 2.6.1.2.1 the CPM Report states, “Studies within ITU-R concluded that use of the band 1 390‑1 393 MHz for MSS uplinks would require out-of-band emission attenuation between 108 and 128 dB to be implemented by the MSS transmitter, which is practically very difficult to achieve.” These studies were shown (in CPM Document 131, Annex 2) to have been based upon unrealistic sharing scenarios that required in the worst case 540 MHz of feeder uplink spectrum (1 390‑1 393 MHz reused 180 times) and 180 satellites being close enough to the EESS satellite for all to have the worst case of main beam-to-main beam coupling simultaneously! Using only the more realistic scenarios drops the required OoB emission attenuation down to about 105 dB. This is a practicable level of attenuation that is readily achievable. In CPM Document 131, Annex 2, section 3.1.4, it is shown that the use of “… 40 dB of additional post-transmitter filtering … can result in positive interference margins ...”. This solution to sharing with the EESS puts the burden entirely upon the non-GSO MSS feeder uplink transmitter through the use of a practicable post‑transmitter filter, which would be implemented at each uplink earth station. 

Further in section 2.6.1.2.1, the CPM Report states, “Regarding the EESS (passive) receiver, the required filter rejection of 94 to 101 dB on-board the passive sensor satellite cannot be met with a spectral separation of only 7 MHz. A further reduction of the sensor bandwidth caused by even more extensive filtering is not feasible because of sensitivity requirements. A spectral separation of up to 20 MHz would be required”. This statement is based on an EESS scenario that does not occur during either data collection or system calibration and does not take into account data availability requirements of less than 100%. It considers main beam-to-main beam coupling that occurs rarely. In CPM Document 131, Addendum 1, Annex 3, EESS operational scenarios and EESS (passive) data availability requirements are taken into account and demonstrate that protection of the EESS from MSS feeder uplinks is practicable. 

Also, in section 2.6.1.2.1, the concluding statement of the first paragraph puts a qualification upon the study results cited, “These studies did not take into account any additional degradation of data availability due to MSS”. (Underline added for emphasis.) In the next paragraph in the CPM Report, there are presented the results of a study which does take into account the data availability requirements – “One preliminary study recently contributed to ITU-R has shown that taking into account data availability requirements can result in the proposed MSS feeder links protecting the EESS (passive), while providing a data availability that exceeds the current requirement of 0.99 and a possible requirement of 0.999”. In CPM Document 131, Annex 2, section 3.1, it is shown how taking account of the data availability requirements results in the protection criterion for the EESS (passive) being met for more than 0.999 of the time in the scenarios of all the previous studies. 

Regarding the preliminary study, the CPM Report states in section 2.6.1.2.1, “However, this conclusion was not agreed by any of the relevant ITU-R working parties”. Simply put, the conclusion was not agreed because no agreement was called for. When Working Parties 8D and 7C considered the studies in September 2002, the working parties had previously completed their draft CPM text, and the draft CPM Report had already been translated and circulated to administrations. 

The allocations did not presently exist, and the working parties saw no reason reach conclusions on the matter until the allocations had been made and the working parties again considered the studies at their meetings after WRC-03. When the studies were presented to Working Parties 8D and 7C in September 2002, no technical shortcomings were found. There was just no need for further action at that time. 

This discussion has shown how the non-GSO MSS feeder uplinks in the 1 390-1 393 MHz band can operate with EESS (passive) in nearby bands, based upon the CPM Report.

3
How can non-GSO MSS feeder uplinks in the 1 390-1 393 MHz band operate with other services?

In section 2.6.1.2.2, the CPM Report states, “ITU-R has concluded that a new allocation would result in additional coordination and/or establishment of exclusion zones with radio astronomy stations, radiolocation stations and fixed and mobile stations”. These are the techniques to be used to allow feeder uplinks in the band 1 390-1 393 MHz to operate with the listed services.

Earlier, in section 2.6.1.1.2, the CPM Report states, “However, to date no technical studies have been carried out concerning required separation distances between potential locations of MSS feeder uplink stations operating in the band 1 390-1 393 MHz in relation to existing RAS stations observing in the bands 1 330-1 400 MHz or 1 400-1 427 MHz”. Exclusion zones around radio astronomy stations have in the past been calculated after the allocations were made and are relatively small. For the mobile earth station (MES) uplinks currently used for the non-GSO MSS below 1 GHz (MESs operating in the band 148.0-149.9 MHz and radio astronomy observatories in the band 150.05-153.0 MHz), 1.25 kilometres separation between the RAS antenna and a mobile earth station resulted in less than 1% probability of interference. (See ERC Report 87.) Since feeder uplinks are few and can be located in remote locations, there will be no problem meeting the exclusion zone requirements for 1 390-1 393 MHz feeder uplinks after they are calculated. 

With regard to the fixed service, section 2.6.1.1.4 states, “The band 1 350-1 400 MHz is allocated in Region 1 to the FS. Coordination between FS terrestrial stations and MSS feeder‑link earth stations could be done by applying international coordination procedures. The number of MSS feeder‑link stations is small, which lessens the coordination effort required”.

This discussion has shown how non-GSO MSS feeder uplinks in the 1 390-1 393 MHz band can operate with other services.

4
How can non-GSO MSS feeder down links in the 1 429-1 432 MHz band operate with EESS (passive) in nearby bands?

In section 2.6.2.2.1, the CPM Report states, “Should an allocation be made, an out-of-band emission attenuation of 73 dB to be implemented by the MSS transmitter would be required to protect the EESS (passive)”. That is a practicable level of attenuation and is readily achievable by MSS satellite transmitters.

Also in section 2.6.2.2.1, the CPM Report states, “Regarding the EESS (passive) receiver, the required filter rejection of 52 to 56 dB on-board the passive sensor satellite cannot be met with a spectral separation of only 3 MHz. A further reduction of the sensor bandwidth caused by even more extensive filtering is not feasible because of sensitivity requirements. A spectral separation in excess of 6 MHz would be required”. The required filter rejection and the spectral separation cited here result from a study where the satellites were in the “tangential configuration” where the main beams of the EESS sensor and the MSS satellite were each directed tangent to the Earth and directly into each other, resulting in main-beam to main-beam coupling of the antennas. That configuration does not occur during the data gathering operations of the EESS sensor and is thus not an 

operational scenario. The operational scenarios were examined in further studies and reported to the CPM. In section 2.6.2.1.1 the CPM Report states, “A recent preliminary study showed that, when the EESS sensor system antenna pointing as used in data gathering operations is taken into account, the protection criteria for EESS (passive) sensor systems is met with large positive margins using the filter performance of current sensor system receivers”. The conclusion is then that the current EESS receiver filtering is adequate and that feeder downlink allocations in the band 1 429-1 432 MHz are feasible without exceeding the EESS (passive) protection levels. 

Regarding the preliminary study, the CPM Report states in section 2.6.1.2.1, “However, this conclusion was not agreed by any of the relevant ITU-R working parties”. As indicated previously in discussion point 2 where a similar statement was made concerning these studies, “no conclusion was agreed” because there was no need for the working parties to agree to conclusions at the time the studies were submitted. The studies are technically correct. 

This discussion has shown how non-GSO MSS feeder down links in the 1 429-1 432 MHz band can operate with EESS (passive) in nearby bands

5
How can non-GSO MSS feeder downlinks in the 1 429-1 432 MHz band operate with the radio astronomy service in nearby bands?

In section 2.6.2.2.2, the CPM Report states, “The following limits would ensure the protection of all but the most sensitive radio astronomy stations from unwanted emission of the non‑GSO MSS feeder links space stations:

1)
An epfd limit of (243 dB(W/m2) in a 27 MHz bandwidth for 98% of the time at each radio astronomy station for continuum observation.

2)
An epfd limit of (259 dB(W/m2) in any 20 kHz bandwidth within the 1 400 MHz to 1 427 MHz band, for 98% of the time at each radio astronomy station for spectral line observation.”

The MSS satellite transmitters conforming to these limits would ensure protection of the radio astronomy service. 

6
How can non-GSO MSS feeder downlinks in the 1 429-1 432 MHz band operate with the fixed service in the same and nearby bands? 

In section 2.6.2.1.3, the CPM Report states, “Coordination between terrestrial stations of the fixed service and MSS feeder‑link earth stations would require international coordination procedures. The number of MSS feeder‑link stations is expected to be small which would reduce the coordination effort required”. Thus, international coordination is identified as the means to enable non-GSO MSS feeder downlinks in the 1 429-1 432 MHz band to operate with fixed service systems. 

Also in section 2.6.2.1.3, the CPM Report states, “In addition, pfd limits are preferred for the non-GSO MSS feeder‑link space segment to remove the need for any coordination with the fixed service”. And section 2.6.2.2.3 indicates, “Results of sharing studies within ITU-R have concluded that the following pfd limits applied to non-GSO MSS feeder links should be adequate to protect the fixed service in the 1.4 GHz band:
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These pfd limits are practicable for MSS feeder links as shown by Eb/No link budgets provided in systems designs. An MSS downlink operating at 100 kbps at a pfd level of –140 dB(W/m2) would establish an Eb/No of 17 dB which provides 10–6 BER with substantial margin.

This discussion has shown how non-GSO MSS feeder downlinks in the 1 429-1 432 MHz band can operate with the fixed service in the same and nearby bands.

Conclusion

This discussion paper, based upon technical information in the CPM Report to WRC-03, has shown that:

•
There is a need for designated feeder link spectrum for non-GSO MSS systems with service links below 1 GHz.

•
Feeder link allocations within the bands 1 390-1 393 MHz (Earth-to-space) and 1 429‑1 432 MHz (space-to-Earth) would be compatible with services using the existing allocations.

Thus, Methods A1 and B1 in section 2.6.3 of the CPM Report (making feeder uplink and feeder downlink allocations) are desired outcomes of WRC-03 and would provide needed spectrum for non-GSO MSS systems with service links below 1 GHz. 

* * *

Referenced Studies:

“Annex 2 – Summary of Analyses and Studies Supporting CPM Text on Agenda Item 1.16”, in Document CPM02-2/131 “Modification of CPM text for agenda item 1.16, section 2.6”, 11 November 2002.

“Annex 3 – Compatibility analyses and studies regarding the protection of EESS (HYDROS) from MSS feeder links in nearby frequency bands”, in Document CPM-02-2/131(Add.1) “Modification of CPM text for agenda item 1.16, section 2.6”, 11 November 2002.

ERC Report 87 – “Sharing studies between MES and existing terrestrial services in the bands already allocated to the MSS below 1 GHz”, section 4.5.3.4 “Protection of the Radio Astronomy Service”, revised in Regensburg, May 2001 (ERC = European Radiocommunications Committee).

______________










• For reasons of economy, this document is being provided on CD-ROM.  Participants are therefore kindly asked •
to bring their personal copies to the meeting since no others can be made available. 
A CD-ROM containing all preparatory documents will be provided to each participant on arrival.

P:\ENG\ITU-R\CONF-R\CMR03\000\061E.ww9 (162351)
28.05.03
28.05.03
P:\ENG\ITU-R\CONF-R\CMR03\000\061E.ww9
28.05.03
28.05.03
P:\ENG\ITU-R\CONF-R\CMR03\000\061E.ww9 (162351)
28.05.03
28.05.03

