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FROM THE REPORT OF THE CPM TO THE WRC-03:

WRC-03 AGENDA ITEM 1.4

1.1
Agenda item 1.4

"to consider the results of studies related to Resolution 114 (WRC-95), dealing with the use of the band 5 091-5 150 MHz by the fixed-satellite service (Earth-to-space) (limited to non‑GSO MSS feeder links), and review the allocations to the aeronautical radionavigation service and the fixed-satellite service in the band 5 091-5 150 MHz"

1.1.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

At WRC-95, the FSS was granted co-primary status along with the ARNS in the 5 150-5 250 MHz band for the use of feeder uplinks for non-GSO MSS systems (No. 5.447A). The frequency band 
5 000-5 250 MHz is allocated on a global basis to the ARNS. The FSS is allocated on a primary basis (Earth‑to‑space) in the band 5 150-5 250 MHz for the use of feeder uplinks for non-GSO MSS systems (No. 5.447A). In addition, the 5 091-5 150 MHz band was allocated on a co-primary basis to the FSS for non-GSO MSS feeder uplinks under No. 5.444A and Resolution 114 (WRC-95). Resolution 114 (WRC-95) requested ITU-R to study issues concerning sharing between ARNS and feeder links to MSS (Earth-to-space) in the band 5 091-5 150 MHz and to report results of the studies to WRC-03. The use of this band by microwave landing systems (MLS) and MSS feeder links is subject to footnotes No. 5.444 and No. 5.444A.

The dates contained in No. 5.444A were developed on the basis of information provided by administrations on the short-term development requirements for use of the band 5 091-5 150 MHz by the FSS. No further studies have been presented since WRC-95 to assess the future need for this band by the FSS.

Currently, only the 5 030-5 150 MHz portion has a defined ARNS attribution; namely the MLS under article No. 5.444 as modified by WRC-2000, with only the 5 030-5 091 MHz portion containing defined MLS channels. ICAO has identified the band 5 091-5 150 MHz for expansion for MLS. Results of current studies in ICAO have demonstrated that there is uncertainty of the prospective spectrum requirements for MLS for Cat II and Cat III precision approaches and landings in relation to the services that can be offered by the GNSS system. As a result, most of these MLS requirements are expected to be met in the band 5 030-5 091 MHz. Until these uncertainties have been fully addressed, the band 5 091-5 150 MHz must remain available for MLS purposes. The current radio regulatory mechanism, with an extension of the date 2010 to 2018, would meet the current aviation requirements. A further review of the allocations in this band at a future WRC (about 2010) would be necessary. It should be noted that there are also other requirements for emerging ARNS systems to be accommodated in this band. The aviation community is also exploring other applications in the 5 091-5 150 MHz band, and defining uses for the 5 150-5 250 MHz band, including perhaps provision of non-safety wideband wireless application at airports.

Two MSS systems have implemented spacecraft tracking and control operations. One system (LEO-D) has begun commercial service using the 5 091-5 250 MHz band for transmitting both user-generated telecommunications traffic and telecommand signals, from gateway earth stations to the non-GSO spacecraft. Spacecraft tracking and control operations began in the 5 091-5 250 MHz band with the launch of the first LEO-D satellite on 14 February 1998. Six gateway stations in Argentina, France, Korea, South Africa and the United States carry both command and control operations traffic and user-generated traffic. In addition, thirteen other gateway stations worldwide have been added to the network to carry user traffic. Another system (LEO-F) uses the band 5 150‑5 250 MHz to support launch and service operations. That system operates eleven gateways in Australia, Brazil, Chile, Germany, India, Indonesia, Korea, Mexico, South Africa, United Arab Emirates, and United States.

Sharing between FSS and MLS is covered by Recommendation ITU-R S.1342.

Two current aviation safety objectives are to provide more information to the pilot/cockpit, and to reduce runway incursions. A proposed application in the band 5 091‑5 150 MHz, the Airport Network and Location Equipment (ANLE), would address both of those goals.

In its most basic form, ANLE is a high integrity, wireless local area network (LAN) that would provide aeronautical radionavigation and safety communications for the airport area, combined with a connected grid of distributed sensors. The wireless LAN would provide the cockpit with access to appropriate information via a high-bandwidth internet-like connection. The grid of distributed sensors would use those same transmissions to derive a 3-dimensional picture of the aircraft terminal, which could then be broadcast via the same data link to provide all users with situational awareness of the airport surface. Adding simple transmitters to other surface-movement vehicles would allow for the development of a high-fidelity complete picture of the airport surface environment. The feasibility of such a wideband system in the band 5 091-5 150 MHz is currently being assessed. The International Air Transport Association (IATA) is considering a system called Airport Vehicle Position System (AVPS) to meet the ANLE requirement. The AVPS is intended to monitor surface movements, reduce runway incursion and increase airport security.

No ITU-R study is currently available for the sharing between these aeronautical applications and already allocated services. ANLE provides both radionavigation signals and communication information and the proper allocation(s) under which ANLE should operate is under study. A feasibility trial of an AVPS has been conducted in one country using adaptive wireless networks. The trial showed that the system provided aircraft and vehicles with the ability to navigate with a higher level of accuracy around the airport.

1.1.2
Analysis of the results of studies

Existing MLS operating in the band 5 030-5 091 MHz and non-GSO MSS feeder link stations operating in the band 5 091-5 250 MHz are able to function without interference, based upon the application of the coordination procedures in Recommendation ITU-R S.1342 and the operating experience gained to date. Future deployment of both MLS and non-GSO MSS facilities should be possible through coordination under Recommendation ITU-R S.1342. The common use of the 5 091-5 150 MHz band by both MLS and non-GSO MSS stations is dependent upon the extent of future deployment of these systems and the characteristics of new ARNS systems. Administrations need to investigate the continuing usage of the 5 091-5 150 MHz band by ARNS and the FSS for non-GSO MSS feeder links to determine if changes in the existing Radio Regulations covering this band are necessary. 

In order to ensure a complete coverage of its service area, the initial implementation of at least one MSS system needed the use of the entire 5 091-5 250 MHz band, this being the reason for the short-term allocation to the FSS made by WRC-95. In this system, there is a one-to-one mapping between each of the frequency-division-multiplexed feeder-link radio-frequency channels and a corresponding spot-beam in the downlink service band. The removal of any frequency channel in the feeder uplink would prevent the transmission of the corresponding spot beam in the service downlink and therefore would restrict the operation of this MSS system in its initial implementation. Therefore changing feeder link assignments of the initial implementation of this MSS system below 5 150 MHz is neither expected nor would it be feasible to replace them by assignments in frequencies above 5 150 MHz.

Information presented to ITU-R in preparation for WRC-95 anticipated that future implementations of FSS systems (either new systems or the evolution of current systems) would be more spectrally efficient than those initially implemented and would be designed to operate within the band 5 150‑5 250 MHz only. The time limitations placed on the status of the allocation to the FSS below 5 150 MHz relative to that of the ARNS were intended to permit the rapid deployment of the initial implementation of FSS systems and allow sufficient time for more spectrally efficient systems to be designed and implemented. No information has been provided to ITU-R to suggest that this situation has changed. However, it is apparent that the planned transition to more spectrally efficient FSS systems is taking longer than originally anticipated.

Recommendation ITU-R S.1342 provides a methodology to trigger coordination between ARNS systems (specifically MLS) operating in the band 5 030-5 091 MHz and non-GSO MSS feeder-link stations operating in the adjacent band 5091-5150 MHz. No interference has been reported by administrations that have used this methodology.

Nevertheless, this coordination process has been eased by the fact that MLS stations have been implemented effectively in the band 5 030-5 091 MHz. Therefore, the possibility of sharing between MLS of the ARNS and fixed earth stations operating feeder links in the MSS could be dependant on the future use of the 5 091-5 150 MHz band by MLS.

It is expected that if the gateway stations for the two MSS systems currently operating develop as planned, then the number of gateway stations implemented worldwide will be approximately 65.

1.1.3
Methods to satisfy the agenda item and their advantages and disadvantages 

1.1.3.1
Method A

No change to Nos. 5.444 and 5.444A and revise Resolution 114 (WRC-95)
Advantages:

•
The modification to Resolution 114 would only be to change the dates that studies would be completed. The dates could be changed to "a future competent WRC".

•
Future systems in both the ARNS and the FSS could be taken into account in order to improve the evaluation of the sharing conditions between these services.

Disadvantages:

•
Agenda item 1.4 will not be satisfied.

1.1.3.2
Method B

Revise Nos. 5.444 and 5.444A and suppress Resolution 114 (WRC-95)
The only modification to the footnotes would be to remove reference to Resolution 114.

Advantages:

This would maintain the current relationship between the ARNS and FSS that has resulted in successful coordination between the two services. Suppression of the resolution would end the call for studies that are not necessary.

Disadvantages:

Suppression of the resolution would eliminate an existing mechanism for addressing sharing studies between new ARNS systems and MSS feeder links.

1.1.3.3
Method C

Suppress Resolution 114 (WRC-95) and revise No. 5.444 by removing reference to Resolution 114, and revise No. 5.444A by removing the first condition extending the time-frames that the FSS (Earth-to-space) may remain primary in the last two conditions to allow the FSS transition above 5 150 MHz.

Advantages:

•
Agenda item 1.4 will be addressed taking into account the present requirements of FSS in the band 5 091-5 250 MHz.

•
Future ARNS requirements (MLS) will be addressed.

Disadvantages:

Suppression of the resolution would eliminate an existing mechanism for addressing sharing studies between new ARNS systems and MSS feeder links.

1.1.3.4
Method D

Change the dates 2008 and 2010 in No. 5.444A to 2016 and 2018 respectively, and revise Resolution 114 (WRC-95) accordingly, also changing WRC-01 to a future competent WRC prior to 2018 in instructs ITU-R 2 of that Resolution. Instructs ITU-R 1 of that Resolution needs to be modified according to the example given under method A. As a consequence, modify No. 5.444 to make reference to the new Resolution 114 (Rev.WRC-03) as opposed to Resolution 114 (WRC‑95).

Advantages:

•
The modifications to No. 5.444A and Resolution 114 would only be to change the dates contained therein.

•
A future competent conference prior to 2018 would allow time for required information to be obtained, and time for decisions to be available before 2018. Future development of both ARNS and the FSS could be taken into account in order to improve the evaluation of the sharing conditions between these services.

Disadvantages:

•
Agenda item 1.4 will not be satisfied.

1.1.4
Regulatory and procedural considerations

1.1.4.1
Method A

The following example is a possible modification to Resolution 114 (WRC-95).

MOD

RESOLUTION  114  (Rev.WRC-03)

Use of the band 5 091-5 150 MHz by the fixed-satellite service (Earth-to-space) (limited to feeder links of the non-geostationary mobile-satellite service)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
the current allocation of the frequency band 5 000-5 250 MHz to the aeronautical radionavigation service;

b)
the requirements of both the aeronautical radionavigation and the fixed-satellite (Earth-to-space) (limited to feeder links of non-geostationary (non-GSO) mobile-satellite systems) services in the above-mentioned band,

recognizing

a)
that precedence must be given to the microwave landing system (MLS) in accordance with No. 5.444 of the Radio Regulations and to other international standard systems of the aeronautical radionavigation service in the frequency band 5 000-5 150 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO), it may be necessary to use the frequency band 5 091-5 150 MHz for the MLS if its requirements cannot be satisfied in the frequency band 5 030-5 091 MHz;

c)
that the fixed-satellite service providing feeder links for non-GSO mobile-satellite services will need access to the frequency band 5 091-5 150 MHz in the short term, in order to accommodate already identified requirements,

noting

a)
the necessary evolution of the current MLS and of other international standard systems in the aeronautical radionavigation service implementation plans;

b)
the small number of fixed-satellite service stations to be considered;

c)
the development of new systems that will provide supplemental navigation information integral to the aeronautical radionavigation service will reduce runway incursions, increase airport security and provide a high-fidelity complete picture of the airport surface environment,
resolves


1
that administrations authorizing stations providing feeder links for non-GSO mobile-satellite systems in the frequency band 5 091-5 150 MHz shall ensure that they do not cause harmful interference to stations of the aeronautical radionavigation service;

2
that the allocation to the aeronautical radionavigation service and the fixed-satellite service in the frequency band 5 091-5 150 MHz should be reviewed at a future competent conference,

urges administrations

1
when authorizing stations of the aeronautical radionavigation service, to assign frequencies giving priority to the band below 5 091 MHz;

2
when assigning frequencies in the band 5 091-5 150 MHz before 1 January 2010 to stations of the aeronautical radionavigation service or to stations of the fixed-satellite service providing feeder links of the non-GSO mobile-satellite service (Earth-to-space), to take all practicable steps to avoid mutual interference between them, 

instructs ITU-R

1
to study in the appropriate time frame the technical and operational issues relating to sharing of this band between the aeronautical radionavigation service and the fixed-satellite service providing feeder links of the non-GSO mobile-satellite service (Earth-to-space);

2
to bring the results of these studies to the attention of a future competent conference,

invites

1
ICAO to further review, within the same time-frame, detailed spectrum requirements and planning for international standard aeronautical radionavigation systems in the above-mentioned band;

2
all members of the Radiocommunication Sector, and especially ICAO, to participate actively in such studies,

requests the Secretary-General 

to bring this Resolution to the attention of ICAO.

1.1.4.2
Method B

The only modification to Nos. 5.444 and 5.444A would be to remove reference to Resolution 114 and suppress Resolution 114.
1.1.4.3
Method C

It would be necessary to suppress Resolution 114 (WRC-95) and modify Nos. 5.444 and 5.444A as proposed in the following example.

MOD

5.444
The band 5 030-5 150 MHz is to be used for the operation of the international standard system (microwave landing system) for precision approach and landing. The requirements of this system shall take precedence over other uses of this band. For the use of this band, No. 5.444A applies.
MOD

5.444A
Additional allocation:  the band 5 091-5 150 MHz is also allocated to the fixed-satellite service (Earth-to-space) on a primary basis. This allocation is limited to feeder links of non-geostationary mobile-satellite systems and is subject to coordination under No. 9.11A.



In the band 5 091-5 150 MHz, the following conditions also apply:




–
prior to 1 January 2018, the requirements of existing and planned international standard systems for the aeronautical radionavigation service which cannot be met in the 5 000-5 091 MHz band, shall take precedence over other uses of this band;



–
after 1 January 2008, no new assignments shall be made to stations providing feeder links of non-geostationary mobile-satellite systems; 



–
after 1 January 2018, the fixed-satellite service will become secondary to the aeronautical radionavigation service.

1.1.4.4
Method D

The only regulatory changes necessary would be to change the dates 2008 and 2010 in No. 5.444A and Resolution 114 to 2016 and 2018 respectively, and change the reference of WRC-01 in Resolution 114 to a future competent conference prior to 2018. Resolves 1 of Resolution 114 would be deleted, because it is not required once the normal date for bringing the Final Acts of WRC-95 into force is passed. As a consequence, modify No. 5.444 to make reference to the new Resolution 114 (Rev.WRC-03) as opposed to Resolution 114 (WRC‑95).
#########







*	Note by the Secretariat:  This Conference will be held in 2003.
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