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1.15
to review the results of studies concerning the radionavigation-satellite service in accordance with Resolutions 604 (WRC-2000), 605 (WRC-2000) and 606 (WRC-2000)
Resolution 606

Background

WRC-2000 agreed to additional allocations to the radionavigation-satellite service (RNSS) (space-to-Earth) in the 1 260-1 300 MHz band making the entire 1 215-1 300 MHz band available for RNSS. This band was also allocated to the RNSS (space-to-space). The band 1 240-1 300 MHz is also allocated on a co-primary basis to radiolocation and radionavigation services and is used for long-range primary radar systems. Studies were conducted pursuant to the provisions of Resolution 606 (WRC-2000). Among other things, Resolution 606 (WRC-2000) called for studies on “the need for a power flux-density limit concerning the operation RNSS (space-to-Earth) systems in the frequency band 1 215-1 300 MHz in order to ensure that the radionavigation-satellite service (space-to-Earth) will not cause harmful interference to the radionavigation and radiolocation services”. Also in Resolution 606 (WRC-2000), WRC-2000 resolved that no additional constraints are to be placed on RNSS systems operating in the 1 215-1 260 MHz band.

The global positioning system (GPS) is an RNSS system which operates on 1 227.6 MHz (24 MHz bandwidth). This signal has been transmitted at its current power level since 1978 and there has been no reported harmful interference to other users of the band. This has been accomplished without the need for power flux-density (pfd) limits in the Radio Regulations. There are large numbers of GPS receivers operating in the band 1 215-1 260 MHz.

It is noted that the GLONASS RNSS system has also operated successfully in the 1 215-1 260 MHz band for many years without causing harmful interference to other co-frequency systems. This is accomplished on the basis given in Recommendation ITU-R M.1317 and includes a signal of up to –133 dB(W/(m2/MHz)). Operational experience with current GPS and GLONASS system characteristics in the 1 215-1 260 MHz band has not led to any reports of harmful interference being caused to existing radar systems.

As RNSS system characteristics are expected to evolve and new systems are planned, analyses are being conducted to determine the impact of a more powerful RNSS (space-to-Earth) signal on radar systems in the 1 215-1 300 MHz band. Some administrations have planned RNSS systems that have a future requirement to produce a pfd level higher than –133 dB(W/(m2/MHz)) in the 1 215-1 260 MHz band.

Based on the overall results of the ITU-R studies and the operational experience with the radiodetermination systems in this frequency band, it is concluded that the modification to No. 5.329 and its associated Resolution, as proposed below, is the most effective way to address the need to protect the aeronautical radionavigation service authorized under No. 5.334, and the radiolocation service.

Proposals

This proposal is based on Method A2 of the draft CPM text. Reference 1.2.2.

ARTICLE  5
MOD
IAP/5/272

5.329
Use of the radionavigation-satellite service in the band 1 215-1 300 MHz shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from, the radionavigation service authorized under No. 5.331 and the aeronautical radionavigation service authorized under No. 5.334. Furthermore, use of the radionavigation-satellite service in the band 1 215-1 300 MHz shall be subject to the condition that no harmful interference is caused to the radiolocation service, and that No. 5.43 shall not apply. Resolution [Method A2] (WRC-03) shall apply.     (WRC‑03)
Reasons:
To extend the protection from harmful interference afforded to the radionavigation service so that it includes the protection of the radiolocation and the aeronautical radionavigation service authorized under No. 5.334. The reference to new Resolution [Method A2] is needed to address the status of RNSS (space-to-Earth) systems operating in the band 1 215-1 260 MHz as of the end of WRC-2000, as per resolves 1 of Resolution 606 (WRC-2000).
ADD
IAP/5/273

DRAFT  RESOLUTION  [Method A2]  (WRC-03)

Use of the frequency band 1 215-1 300 MHz by systems of the 
radionavigation-satellite service (space-to-Earth)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that WRC-2000 introduced a new allocation for the radionavigation-satellite service (RNSS) in the frequency band 1 260-1 300 MHz;

b)
that the frequency bands 1 215-1 240 MHz and 1 240-1 260 MHz were previously allocated to the radionavigation-satellite service (RNSS);

c)
that, in the band 1 215-1 260 MHz, RNSS (space-to-Earth) systems have been successfully operating for more than 20 years without any reports of interference to the radars which operate in this frequency band;

d)
that Resolution 606 (WRC-2000) resolved “that no additional constraints shall be placed on RNSS (space-to-Earth) systems operating in the band 1 215-1 260 MHz”;

e)
the ITU-R studies related to the protection of the radiodetermination systems operating in the frequency band 1 215-1 300 MHz;

f)
the importance of the continuing need of protection for the radiodetermination systems operating in the frequency band 1 215-1 300 MHz,

noting

that the provisions of No. 5.329 of the Radio Regulations, as adopted by WRC-03, will provide for the operation of RNSS (space-to-Earth) in the frequency band 1 215-1 300 MHz and will protect the aeronautical radionavigation service and radiolocation systems operating in that frequency band, in addition to the protection already provided to radionavigation service systems operating in countries listed in No. 5.331 of the Radio Regulations,

resolves

that no constraints in addition to those in place prior to WRC-2000 shall be placed on RNSS (space-to-Earth) systems in operation in the band 1 215-1 260 MHz prior to 2 June 2000. 

Reasons:
To carry into effect the requirement in resolves 1 of Resolution 606 (WRC-2000) that “no additional constraints shall be placed on RNSS (space-to-Earth) systems operating in the band 1 215-1 260 MHz” as a result of the studies undertaken pursuant to Resolution 606.  

SUP
IAP/5/274

RESOLUTION  606  (WRC-2000)

Use of the frequency band 1 215‑1 300 MHz by systems 
of the radionavigation-satellite service (space-to-Earth)

Reasons:
Consequential.

***

Inter-American proposals for agenda item 1.24

1.24
to review the usage of the band 13.75-14 GHz, in accordance with Resolution 733 (WRC‑2000), with a view to addressing sharing conditions

Background

WARC-92 added FSS allocation on a co-primary basis with radiolocation and radionavigation, based on very extensive discussions to ensure that the use of the band by RL and RN was not compromised. Footnotes 5.502, 5.503 and 5.503A were developed which provide technical conditions for the operation of FSS, space research services and radiolocation. WRC-2000 discussed the conditions imposed on FSS in footnotes 5.502 and 5.503. The main discussion centred on the limit of minimum antenna diameter of 4.5 m for FSS in this band.

The introduction of non-GSO FSS earth station transmitters in the band at WRC-2000 created a potential sharing issue with the space research service (space-to-space). Provision 5.503 was modified at WRC-2000 to include an e.i.r.p. density limit on non-GSO FSS earth station transmitters to accompany the limit on GSO FSS earth station transmitters. It was understood that review of the minimum antenna diameter limit in 5.502 called for in Resolution 733 was only in regard to GSO FSS earth stations and not in regard to non-GSO FSS earth stations. Only limited modifications to 5.502 and 5.503 could be made while continuing to retain the delicate sharing balance between the allocated services.

Studies at ITU-R have shown that:

•
The level of interference at the input to the radar receivers is a function of FSS earth station locations, deployment density, e.i.r.p. and the radar antenna pattern. 

•
4.5 m or larger diameter FSS earth stations, currently allowed, may cause interference into radiolocation systems; however, due to the low number of FSS earth stations deployed, this situation is acceptable to the radiolocation service.

•
The separation distance at which FSS interference exceeds the radiolocation –6 dB I/N interference threshold is a function of FSS earth station and radiolocation platform antenna heights, FSS earth station separation from the radar receiver, FSS earth station e.i.r.p., FSS aggregate effects, the radar antenna pattern, the terrain profile, and the mitigation techniques used by the FSS network.

•
Coordination as defined in the Radio Regulations cannot be used as a method for resolving interference between FSS earth stations and mobile radiolocation stations, irrespective of FSS earth station antenna diameter.

•
Mitigation techniques are required to permit FSS earth stations to utilize antenna diameters smaller than 4.5 m, to avoid harmful interference to radiolocation systems.

•
Interference mitigation techniques are not currently available for use by maritime radiolocation systems.

•
Irrespective of its source, interference into radiolocation systems results in all or a combination of the following factors: a decrease in probability of detection, decrease in radar range, decrease in radar resolution and/or target tracking ability.

•
The activity factor for FSS earth stations has a significant impact on sharing conditions between FSS and radiolocation systems.

•
The feasibility of sharing between the space research service and the fixed-satellite service depends on limiting the number of FSS earth stations through No. 5.502 of the Radio Regulations and by limiting the maximum power spectral density of each FSS earth station through No. 5.503 of the Radio Regulations.

•
ITU studies thus far show that separation distances of greater than 50 km are required to protect maritime radiolocation systems from VSAT earth station transmissions. However, the technique of distance separation is not effective for protecting airborne radars or space science satellite systems from harmful interference by VSAT earth stations.

•
Studies conducted in preparation for WRC-03 show that the maximum allowable power spectral-densities for FSS earth station antennas smaller than 4.5 m, needed to ensure protection of space research operations, will not allow practical FSS VSAT implementations.

The concept of a separation distance to mitigate interference and promote sharing has been directed at using FSS earth station e.i.r.p. reductions and placing the VSAT terminals a specified distance inland from the coast. The reverse of this would be to restrict the radars a certain distance out to sea from the coast, or some combination of these approaches. Locating VSAT terminals well inland from coastlines would be the only solution that would allow maritime radiolocation systems to maintain operations close to shore. However, the enforceability of this approach is very questionable given the market needs to have VSATs placed without restrictions and noting that many population centres are located close to coasts. Requiring maritime radar systems to remain a significant distance from shore would impose severe restrictions on the ability of their host platforms to protect themselves during essential and routine operations. Therefore, the application of separation distance as a mitigation technique to protect shipborne radars against interference from VSAT earth stations is not feasible and thus it cannot be supported. Furthermore, such an approach would have no affect on protecting airborne radiolocation systems, or space science platforms.

Proposals

SUP
IAP/5/275

RESOLUTION  733  (WRC-2000)

Review of sharing conditions between services in the band 13.75-14 GHz

Reasons:
Studies completed in accordance with agenda item 1.24 and Resolution 733 have not determined an effective method of preventing FSS systems operating with earth stations with antennas smaller than 4.5 m from creating harmful interference to other services in the 13.75-
14.0 GHz band. Therefore Resolution 733 (WRC-2000) no longer applies to No. 5.502 and the Resolution can be suppressed.

ARTICLE  5
MOD
IAP/5/276

5.502
In the band 13.75-14 GHz, an earth station in the fixed-satellite service shall have a minimum antenna diameter of 4.5 m and the e.i.r.p. of any emission should be at least 68 dBW and should not exceed 85 dBW. In addition the e.i.r.p., averaged over one second, radiated by a station in the radiolocation or radionavigation services shall not exceed 59 dBW. The protection of assignments to receiving space stations in the fixed-satellite service operating with earth stations that, individually, have an e.i.r.p. of less than 68 dBW shall not impose constraints on the operation of the radiolocation and radionavigation stations operating in accordance with the Radio Regulations. No. 5.43A does not apply.     (WRC‑03)
Reasons:
Consequential. We propose NO CHANGE (NOC) to the text contained in No. 5.502 other than the removal of the reference to Resolution 733.

NOC
IAP/5/277

5.503
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. 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:


–
the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a space station in geostationary-satellite orbit shall not exceed 71 dBW in the 6 MHz band from 13.772 to 13.778 GHz; 


–
the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a space station in non-geostationary-satellite orbit shall not exceed 51 dBW in the 6 MHz band from 13.772 to 13.778 GHz. 


Automatic power control may be used to increase the e.i.r.p. density in the 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 by an earth station of an e.i.r.p. of 71 dBW or 51 dBW, as appropriate, in the 6 MHz band in clear-sky conditions.     (WRC‑2000)

Reasons:
The delicate balance between the services in the band 13.75-14 GHz, as established by WARC-92 modified by WRC-95 and WRC-2000, in Nos. 5.502 and 5.503, will be maintained. Since these footnotes indirectly limit the number of FSS earth stations deployed in the band, the protection they provide to radiolocation and space research would be adequate.

***

Inter-American proposals for agenda item 1.38

1.38
to consider provision of up to 6 MHz of frequency spectrum to the Earth exploration-satellite service (active) in the frequency band 420-470 MHz, in accordance with Resolution 727 (Rev.WRC-2000)
Background information

A similar agenda item was debated at WRC-97 resulting in a decision not to adopt proposed allocations for EESS (active) in the band 420-470 MHz. The need for forest monitoring was emphasized at the United Nations Conference on Economic Development (UNCED) (Buenos Aires, 1992). Since that Conference, Recommendation ITU-R SA.577 established requirements for the operation of spaceborne synthetic aperture radars (SAR) at a frequency near 400 MHz to measure soil moisture, tropical biomass, Antarctic ice thickness, and for documentation of geological history and climate change. Studies performed by the EESS community have identified a minimum bandwidth requirement of up to 6 MHz to satisfy mission objectives.

As a result of studies prior to WRC-97, consideration of the potential use of the band 410-470 MHz by active spaceborne sensors was limited to 430-440 MHz due to sharing considerations with other services. Studies since WRC-97 have examined the range 420-470 MHz, and the conclusions regarding sharing with other services have been updated accordingly. A number of studies were conducted by various administrations, leading to a draft revision of draft revised Recommendation ITU-R SA.1260, sharing criteria between active spaceborne sensors and other services in the range 420-470 MHz.

Sharing with the amateur and amateur-satellite services

In the band 430-440 MHz, amateur services have allocations on a co-primary basis in Region 1 and on a secondary basis in Regions 2 and 3 (except in countries listed in No. 5.278, where it is primary). Furthermore, in accordance with No. 5.282 the amateur-satellite service may operate in part of this band (435-438 MHz) subject to not causing harmful interference to other services operating in accordance with the Radio Regulations.

Studies leading to the draft revision of Recommendation ITU-R SA.1260 determined that there would likely be periods where SAR transmissions would have some impact on reception by amateur services. One study indicates that there may be the potential for significant interference during periods of visibility of some high-power SAR satellites to amateur and amateur-satellite services. Another study of a low‑power, low side-lobe SAR indicates that for a low-sensitivity, low‑resolution mode the average pfd could be lower than acceptable pfd levels in the amateur services.

It appears that the SARs and the amateur services could coexist if, and only if, the technical and operational constraints given in draft revised Recommendation ITU-R SA.1260 are met by EESS (active). Until the characteristics of EESS SARs are more clearly defined, the amateur community remains concerned about the potential for interference to amateur operations in the band 430-440 MHz, and especially in the portion of the band 435-438 MHz.

Sharing with the radiolocation service

Airborne, shipborne and land-based radars operate in the frequency band 420-450 MHz. Studies prior to WRC-97 concentrated on the very large aperture antenna radar systems used for space object tracking in the band 420-450 MHz. Studies since WRC-97 have included consideration of the compatibility of spaceborne SARs with the other types of radars operating in the band 420‑450 MHz.

ITU-R has determined that there is a potential for unacceptable interference from spaceborne SARs to a limited number (around ten worldwide) of terrestrial space object tracking radars operating in the frequency band 420‑450 MHz if a SAR is within line-of-sight of these radars. It has been determined that the degree of compatibility is highly dependent upon the characteristics (and associated mission) of the spaceborne SARs, and that a spaceborne SAR intended for certain missions can be designed such that the compatibility situation is considerably improved. Field-testing would be required on a case-by-case-basis to confirm compatibility with specific systems.

ITU-R has concluded that, taking into account the SAR processing gain, the interference to SARs caused by terrestrial radars is acceptable. 

Operation by geographical separation (that is, spaceborne SAR operation beyond line-of-sight to the terrestrial radars) has been studied. Observation of significant portions of the landmass in the northern hemisphere will be denied to the spaceborne sensors under such a restriction. However, it does appear that if the SARs are limited to operations beyond line-of-sight of terrestrial radars an appreciable portion of the tropical forests or Antarctic ice sheets can still be observed, which are primary missions for active sensors at these frequencies.

Studies of the compatibility of spaceborne SARs with airborne and shipborne terrestrial radars have produced results that are quite similar to those for the land-based radars: a potential for significant interference (i.e. with regard to the likelihood and duration of interference events) exists for some of the SARs studied, but that potential is highly dependent upon the characteristics of the SARs (orbits, transmitter power, antenna side-lobe characteristics). SAR design and operation in compliance with Recommendation ITU-R SA.1260 would greatly improve compatibility.

In addition to the terrestrial radars that operate in the 420-450 MHz band as addressed in the preceding paragraphs, a radar is located in Arecibo, Puerto Rico (United States), that is used for important atmospheric research programmes. It is an upward-looking radar and there is a potential for interference from a spaceborne SAR. Wind profiler radars operate in the radiolocation service in the range 440-450 MHz unless compatibility cannot be achieved with existing services, in which case the bands 420-435 MHz and 438-440 MHz could be considered for use by wind profiler radars in accordance with Resolution 217 (WRC‑97). Operation in separate frequency bands may be necessary for spaceborne SARs and wind profiler radars in order to preclude interference to the SARs.

Sharing with the fixed and mobile services

The frequency ranges 410-430 MHz and 440-470 MHz are allocated to the fixed and mobile services on a primary basis in all three Regions. The frequency range 430-440 MHz is allocated to the fixed service in over 40 countries on a primary basis, by footnotes to the Radio Regulations. 

Draft new Recommendation ITU-R F.[Document 9/47] gives channel arrangements for digital radio systems operating in the frequency range 406.1-450 MHz. General guidance on the performance characteristics of FS systems in the band 420-470 MHz are available in Recommendation ITU‑R [F.758 (9/131)].

The fixed service protection criteria to be applied is a fractional degradation of performance (FDP) of 10% (which is equivalent to I/N = (10 dB in the case of permanent interference) from a primary service, and 1% FDP (equivalent to I/N = (20 dB in the case of permanent interference) from a secondary service. The pfd derived from this criterion should not be exceeded. Recommendation ITU-R F.758 provides the receiver thermal noise as (143 dBW in a 3.5 MHz IF bandwidth.

A design of some low-power, low side-lobe spaceborne SARs has been considered that may produce power flux-densities at the surface of the Earth lower than the levels imposed in frequency bands near 400 MHz allocated to the fixed and mobile services in order to protect fixed and mobile operations.
In the range 450-470 MHz, interference to land mobile receivers used for critical purposes is unacceptable if any interruption occurs, even for a brief period of time, as the interference could impact protection of life and property. It is essential that the pfd of any interference to the land mobile service from EESS be less than the level specified in Table 1 of the Annex to the draft revised Recommendation ITU-R SA.1260.

The maritime mobile service may use some frequencies within the band 457-467 MHz for on-board communication stations (No. 5.287). Receiver characteristics are similar to those of land mobile equipment listed in Recommendation ITU-R M.1174-1.

Sharing with space operation service (range safety command receivers)

Range safety command receivers are used to send arm, destruct and safe commands to an airborne missile or drone, as well as to launch vehicles. Terrestrial missile and drone operations are accomplished at all flight altitudes (from just above ground level up to maximum flight altitudes). Commands to space launch vehicles may need to be sent from nearly ground level (just after lift‑off) up, or approaching early parking orbit altitudes of 100 km or so (e.g. to send a final “safe” command).

Studies conducted within ITU-R have demonstrated the potential for interference from spaceborne SARs operating in the EESS into launch vehicle range safety command receivers. Considering the safety implications of interference into range safety command receivers from SARs operating in the EESS, co-frequency sharing is not feasible during a launch window. Launch vehicle range safety command destruct receivers operate in the band 449.75-450.25 MHz (No. 5.286), as well as at 420-430 MHz and 440-445 MHz with a 600 kHz bandwidth in the United States, and in the band 433.75-434.25 MHz in India on a primary basis and certain countries in Region 2 on a secondary basis (No. 5.281).

Proposals

ARTICLE  5
NOC
IAP/5/278

410-470 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	420-430

FIXED





MOBILE except aeronautical mobile





Radiolocation





5.269  5.270  5.271


	430-440

AMATEUR

RADIOLOCATION
	430-440



RADIOLOCATION



Amateur

	5.138  5.271  5.272  5.273  
5.274  5.275  5.276  5.277  
5.280  5.281  5.282  5.283
	



5.271  5.276  5.277  5.278  5.279  5.281  5.282

	440-450

FIXED





MOBILE except aeronautical mobile





Radiolocation





5.269  5.270  5.271  5.284  5.285  5.286

	450-455

FIXED





MOBILE





5.209  5.271  5.286  5.286A  5.286B  5.286C  5.286D  5.286E


	455-456

FIXED

MOBILE
	455-456

FIXED

MOBILE

MOBILE-SATELLITE
(Earth-to-space)  5.286A  5.286B  5.286C
	455-456

FIXED

MOBILE

	5.209  5.271  5.286A  5.286B  
5.286C  5.286E
	
5.209
	5.209  5.271  5.286A  5.286B  5.286C  5.286E


	456-459

FIXED





MOBILE





5.271  5.287  5.288


	459-460

FIXED

MOBILE
	459-460

FIXED

MOBILE

MOBILE-SATELLITE
(Earth-to-space)  5.286A  5.286B  5.286C
	459-460

FIXED

MOBILE

	5.209  5.271  5.286A  5.286B  5.286C  5.286E
	
5.209
	5.209  5.271  5.286A  5.286B  5.286C  5.286E

	460-470

FIXED





MOBILE





Meteorological-Satellite (space-to-Earth)





5.287  5.288  5.289  5.290


Reasons:
ITU-R studies have not shown compatibility between EESS and radiolocation, nor between EESS and the amateur service in the bands.

SUP
IAP/5/279

RESOLUTION  727  (Rev.WRC-2000)

Use of the frequency band 420-470 MHz by the 
Earth exploration-satellite service (active)

Reasons:
Consequential. Resolution 727 is no longer required.

______________
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A CD-ROM containing all preparatory documents will be provided to each participant on arrival.
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