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OF THE RADIOCOMMUNICATION SECTOR

	part 7: sharing AND COORDINATION STUDIES 
ARISING FROM RESOLUTIONS OF WRC-2000


1
Introduction

A number of resolutions of WRC-2000 invited the ITU-R to undertake studies and instructed the Director, Radiocommunication Bureau to report to WRC-03 on the results of those studies or the status of the work, as appropriate. The current status is indicated in the following paragraphs.

2
Resolution 74 (WRC-2000)

2.1
Taking into consideration that ITU-R studies on methods for the determination of the coordination area of an earth station are continuing, and that the conclusions of these studies could lead to revision of Appendix 7, this Resolution invites the ITU-R to continue its study, as required, of the technical bases used for determination of the coordination area of an earth station, including recommended values for the missing entries in the tables of technical coordination parameters (Annex 7 to Appendix 7). As regards those under considering d), the methods under study include:

•
methods to address propagation mode (1) water vapour density for both radio climatic Zones B and C; and

•
refinements to propagation mode (2) to address elevation angle dependency and the displacement of the centre of the propagation mode (2) contour from the coordinating earth station.

ITU-R Study Group 3 is accordingly revising Recommendation ITU-R P.620, which forms the propagation element in Recommendation ITU-R SM.1448 and hence Appendix 7, to address these two issues.

2.2
The determination of coordination distances for both propagation mode (1) and propagation mode (2) in Recommendation ITU-R P.620 is now based on the digital world maps of surface water vapour density contained in Recommendation ITU-R P.836-3.

2.3
A new method for propagation mode (2) has been developed by Study Group 3 and incorporated in Recommendation ITU-R P.620, which includes as an input parameter the elevation angle of the earth station. The displacement from the coordinating earth station of the centre of the propagation mode (2) contour has been clarified. The method now uses radiometeorological data 

from the digital world maps of rainfall rate and rain height contained in Recommendations ITU‑R P.837-3 and P.839-3, respectively. The new method has been tested for a wide range of locations and climates around the world between latitudes of 40( S to 70( N, and yields generally shorter coordination distances, especially for the lower-frequency bands of 6 and 14 GHz.

2.4
As regards the issues under considering e) and f), ITU-R Study Group 1 wishes to draw attention to parameter values suggested by Working Party 1A for Table 7b of Appendix 7 to be used to determine the need for coordination of an FSS earth station with radiolocation stations at specified fixed points in the band 13.75-14 GHz. The proposed modification to Table 7b of Appendix 7 is in the Table at Annex 1.

2.5
WRC-03 may wish to take into account the status of the studies described above, as well as any confirmation of the results by the Radiocommunication Assembly, when considering whether or not an item on the revision of RR Appendix 7 should be included in the agenda of WRC-07.

3
Resolution 76 (WRC-2000)

WRC-2000 adopted the combination of single-entry validation, single-entry operational and, for certain antenna sizes, single-entry additional operational downlink equivalent power flux-density (epfd↓) limits, contained in Article 22 of the Radio Regulations (RR), along with the aggregate limits in Resolution 76 (WRC-2000), which apply to non‑geostationary (GSO) fixed-satellite service (FSS) systems, to protect GSO networks in parts of the frequency range 10.7-30 GHz. Resolution 76 (WRC-2000) resolved "that, in the event that the aggregate interference levels in Tables 1a to 1d are exceeded, administrations operating non-GSO FSS systems in these frequency bands shall take all necessary measures expeditiously to reduce the aggregate epfd levels to those given in Tables 1a to 1d, or to higher levels where those levels are acceptable to the affected GSO administration". ITU-R has developed a new Recommendation - Recommendation ITU-R S.1588 (Methodologies for calculating aggregate downlink equivalent power flux-density produced by multiple non-geostationary fixed-satellite service systems into a geostationary fixed-satellite service network) which directly responds to the Resolution 76 (WRC-2000) requirement. 

4
Resolution 78 (WRC-2000)

The situation described in Resolution 78 (WRC‑2000) is unique in the Radio Regulations. The operational and additional operational epfd( limits were created and included in Section II of Article 22, and left to administrations to enforce on an operational basis. The limits were requirements for non-GSO FSS systems to be accommodated in certain frequency bands. The need for procedures to facilitate the process of compliance is a very important part of the package of measures developed for this accommodation.

ITU-R has developed a set of Recommendations on identifying and quantifying (by measurement or by simulation) the interference levels generated by a non-GSO FSS system in the parts of the band 10.7-20.2 GHz covered by Resolution 78, to aid administrations in determining whether a non-GSO FSS system is in compliance with the operational or additional operational epfd( limits contained in Section II of Article 22.
Relevant Recommendations ITU-R: S.1527, S.1554, S.1558, and S.1592.

(See also agenda item 1.29, CPM Report/Chapter 3 (§ 3.3))

5
Resolution 84 (WRC-2000)

Resolution 84 (WRC-2000) is dealing with the power flux-density limits in the bands 37.5‑42.5 GHz for the fixed-satellite service, broadcasting-satellite service and mobile-satellite service. Studies have been performed within ITU-R to assess the effect on the fixed service in the 37.5‑42.5 GHz band from the non-GSO and GSO FSS pfd limits included in Table 21-4. For non‑GSO FSS satellites, the results of these studies are contained in Recommendation ITU-R F.1484 and for the GSO FSS case, the results of these studies are contained in Recommendation ITU-R SF.1573. Many administrations intend to use parts of the band 39.5-42 GHz for high-density applications in the FSS. These administrations intend to use other portions of the 37.5-42.5 GHz band for low-density, individually coordinated gateway/hub applications.

To date, the ITU-R has not completed its studies requested in invites 6 of Resolution 84 (WRC‑2000) on the appropriate criteria and techniques for addressing interference from transmitters of the fixed service into earth station receivers in high-density applications in the bands 39.5-40 GHz and 40.5-42.5 GHz and intended for operation in the same geographic area. ITU-R is continuing studies on these matters.

Under agenda item 1.32, CPM Report/Chapter 4 (§ 4.5) is proposing no change to the current pfd limits in Article 21, suppression of Resolution 84 (WRC-2000) and development of a new Resolution based on invites 6 of Resolution 84 (WRC-2000).
6
Resolution 135 (WRC-2000)

WRC‑2000 established in Article 22 single-entry epfd limits to be met by non-GSO FSS systems in certain parts of the frequency range 10.7-30.0 GHz to protect GSO FSS and GSO BSS networks. The verification of conformance with the single entry epfd limits contained in Tables 22-1 to 22‑3 (inclusive) of Article 22 forms an important part of the regulatory examination of any notice for a non-GSO FSS system, performed by the Radiocommunication Bureau under No. 11.31, as referenced in Sections 2.6 to 2.6.6 of the Rules of Procedure. Thus, the only reason for misapplication of these single entry epfd limits by artificially splitting or combining non-GSO FSS systems, will be to lower the epfd levels and therefore to get a favourable finding status as a result of this regulatory examination. The problem raised by Resolution 135 (WRC‑2000) is not new or specific to certain non-GSO FSS systems. No difficulties have been experienced so far with similar limits, which could be similarly misapplied. The current Radio Regulations are considered adequate. Under agenda item 1.19, CPM Report/Chapter 3 (§ 3.1) is indicating that no further studies are required therefore insofar as "invite ITU-R" section of Resolution 135 (WRC‑2000) is concerned the Resolution may be suppressed.

7
Resolution 139 (WRC-2000)

Resolution 139 (WRC-2000) is dealing with the use of fixed-satellite service systems for the provision of direct-to-home television broadcasting. To date, no contributions have been received by the relevant ITU-R Study Groups on the subject.

8
Resolution 703 (Rev.WRC-2000)

In line with the review of this Resolution at WRC-2000, the Director has compiled a list of those new and revised ITU-R Recommendations approved in the period since WRC-2000 which relate to sharing between space radiocommunication and terrestrial radiocommunication services or between space radiocommunication services. The list is contained in Annex 2.

9
Resolution 716 (Rev.WRC-2000)

Resolution 716 (Rev.WRC-2000) is dealing with the use of the frequency bands 1 980-2 010 MHz and 2 170-2 200 MHz in all three Regions and 2 010-2 025 MHz and 2 160-2 170 MHz in Region 2 by the fixed and mobile-satellite services and associated transition arrangements. In response to studies requested under invites ITU-R, Recommendation ITU-R F.1335 remains the relevant text which provides technical and operational considerations for a phased transitional approach.

Annex 1

Table 7b of Appendix 7 (WRC-2000)

Parameters required for the determination of coordination distance for a transmitting earth station

	Transmitting space radiocommunication 
service designation
	Fixed-satellite,
mobile-satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite
	Space operation,
space research
	Fixed-satellite,
mobile-satellite,
meteorological- satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite  3
	Fixed-
satellite
	Fixed-
satellite  3

	Frequency bands (GHz)
	2.655-2.690
	5.091-5.150
	5.725-5.850
	5.725-7.075
	7.100-7.235  5
	7.900-8.400
	10.7-11.7
	12.5-14.8
	13.75-14.3
	15.43-15.650
	17.7-18.4
	19.3-19.7

	Receiving terrestrial 
service designations
	Fixed,
mobile
	Aeronautical radio-
navigation
	Radio-location
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Radiolocation radionavigation (land only)
	Aeronautical radionavigation
	Fixed, mobile
	Fixed, mobile

	Method to be used
	§ 2.1
	
	§ 2.1
	§ 2.1
	§ 2.1, § 2.2
	§ 2.1
	§ 2.1
	§ 2.1, § 2.2
	2.1
	
	§ 2.1, § 2.2
	§ 2.2

	Modulation at terrestrial station  1
	A
	
	
	A
	N
	A
	N
	A
	N
	A
	N
	A
	N
	-
	
	N
	N

	Terrestrial station interference parameters and criteria
	p0 (%)
	0.01
	
	
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	
	0.005
	0.005

	
	n
	2
	
	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	
	2
	2

	
	p (%)
	0.005
	
	
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.01
	
	0.0025
	0.0025

	
	NL (dB)
	0
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	0

	
	Ms (dB)
	26  2
	
	
	33
	37
	33
	37
	33
	37
	33
	40
	33
	40
	1
	
	25
	25

	
	W (dB)
	0
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	0

	Terrestrial station parameters
	Gx (dBi)  4
	49  2
	6
	
	46
	46
	46
	46
	46
	46
	50
	50
	52
	52
	36
	
	48
	48

	
	Te (K)
	500  2
	
	
	750
	750
	750
	750
	750
	750
	1 500
	1 100
	1 500
	1 100
	2 636
	
	1 100
	1 100

	Reference bandwidth
	B (Hz)
	4  103
	150  103
	
	4  103
	106
	4  103
	106
	4  103
	106
	4  103
	106
	4  103
	106
	107
	
	106
	106

	Permissible interference power
	Pr( p) (dBW)
in B
	–140
	–160
	
	–131
	–103
	–131
	–103
	–131
	–103
	–128
	–98
	–128
	–98
	(131
	
	–113
	–113

	1
A: analogue modulation; N: digital modulation.

2
The parameters for the terrestrial station associated with transhorizon systems have been used. Line-of-sight radio-relay parameters associated with the frequency band 5 725-7 075 MHz may also be used to determine a supplementary contour with the exception that Gx  37 dBi.

3
Feeder links of non-geostationary-satellite systems in the mobile‑satellite service.

4
Feeder losses are not included.

5
Actual frequency bands are 7 100-7 155 MHz and 7 190-7 235 MHz for space operation service and 7 145-7 235 MHz for the space research service.


Annex 2

List of new and revised ITU-R Recommendations (July 2000 – December 2002) relating to sharing between space radiocommunication and terrestrial radiocommunication services or between space radiocommunication services

	Rec.
No.
	Title

	BO.1293-2
	Protection masks and associated calculation methods for interference into broadcast-satellite systems involving digital emissions

	BO.1373-1
	Use of BSS assignments for FSS transmissions

	BO.1443-1
	Reference BSS earth station antenna patterns for use in interference assessment involving non-GSO satellites in frequency bands covered by RR Appendix S30

	BO.1517
	Equivalent power flux-density limits, epfd, to protect the broadcasting-satellite service in the 12 GHz band from interference caused by non-geostationary fixed-satellite service systems  

	BO.1597
	Methodology for the calculation of the worst-case interference levels between non-geostationary BSS (sound) systems using highly-elliptical orbit and geostationary orbit satellite networks operating in the band 2 630-2 655 MHz

	
	

	BS.1114-3
	Systems for terrestrial digital sound broadcasting to vehicular, portable and fixed receivers in the frequency range 30‑3 000 MHz

	BS.1386-1
	LF and MF transmitting antenna characteristics and diagrams

	
	

	F.302-3
	Limitation of interference from trans-horizon radio-relay systems

	F.758-3
	Considerations in the development of criteria for sharing between the terrestrial fixed service and other services

	F.759
	The use of frequencies in the band 500 to 3 000 MHz for radio-relay systems

	F.1094-1
	Maximum allowable error performance and availability degradations to digital radio-relay systems arising from interference from emissions and radiations from other sources

	F.1096
	Methods of calculating line-of-sight interference into radio-relay systems to account for terrain scattering

	F.1107-1
	Probabilistic analysis for calculating interference into the fixed service from satellites occupying the geostationary orbit

	F.1108-3
	Determination of the criteria to protect fixed service receivers from the emissions of space stations operating in non‑geostationary orbits in shared frequency bands


(continued)

	Rec.
No.
	Title

	F.1241
	Performance degradation due to interference from other services sharing the same frequency bands on a primary basis with digital radio-relay systems operating at or above the primary rate and which may form part of the international portion of a 27 500 km hypothetical reference path

	F.1331
	Performance degradation due to interference from other services sharing the same frequency bands on a primary basis with analogue radio-relay systems for television

	F.1398
	Performance degradation due to interference from other services sharing the same frequency bands on a primary basis with digital radio-relay systems operating at or above the primary rate and which may form part of the national portion of a 27 500 km hypothetical reference path

	F.1403
	Power flux-density criteria in ITU-R Recommendations for protection of systems in the fixed service shared with space stations of various space services

	F.1404-1
	Minimum propagation attenuation due to atmospheric gases for use in frequency sharing studies between systems in the fixed service and systems in the broadcasting-satellite, mobile-satellite and space science services

	F.1405
	Guidance to facilitate coordination and use of frequency bands shared between the fixed service and mobile-satellite service in the frequency range 1-3 GHz

	F.1494
	Interference criteria to protect the fixed service from time varying aggregate interference from other services sharing the 10.7-12.75 GHz band on a co-primary basis

	F.1495
	Interference criteria to protect the fixed service from time varying aggregate interference from other services sharing the 17.7-19.3 GHz band on a co-primary basis

	F.1509
	Technical and operational requirements that facilitate sharing between point-to-multipoint systems in the fixed service and the inter-satellite service in the band 25.25-27.5 GHz

	F.1565
	Performance degradation due to interference from other services sharing the same frequency bands on a co-primary basis with real digital fixed wireless systems used in the international and national portions of a 27 500 km hypothetical reference path at or above the primary rate

	F.1570-1
	Impact of uplink transmission in the fixed service using high altitude platform stations on the Earth exploration-satellite service (passive) in the 31.3-31.8 GHz band

	F.[9/BL/39]
	Interference criteria to protect fixed wireless systems from time varying aggregate interference produced by non-GSO satellites operating in other services sharing the 37-40 GHz and 40.5-42.5 GHz bands on a co-primary basis

	F.[9/BL/40]
	Interference mitigation techniques for use by high altitude platform stations (HAPS) in the 27.5-28.35 GHz and 31.0‑31.3 GHz bands


(continued)

	Rec.
No.
	Title

	F.[9/BL/46]
	Operational and deployment requirements for fixed wireless access (FWA) systems in the fixed service in Region 3 to ensure the protection of systems in the Earth exploration-satellite service (active) and the space research service (active) in the band 5 250-5 350 MHz

	
	

	M.1089-1
	Technical considerations for the coordination of mobile-satellite systems supporting the aeronautical mobile-satellite (R) service (AMS(R)S)

	M.1582
	Method for determining coordination distances 1, in the 5 GHz band, between the international standard microwave landing system stations operating in the aeronautical radionavigation service and stations of the radionavigation-satellite service (Earth-to-space)

	M.1583
	Interference calculations between non-GSO MSS or RNSS satellite systems and radio astronomy telescope sites

	M.1584
	Methodology for computation of separation distances between earth stations of the radionavigation-satellite service (Earth-to-space) and radars of the radiolocation service and the aeronautical radionavigation service in the frequency band 1 300‑1 350 MHz

	
	

	S.524-7
	Maximum permissible levels of off-axis e.i.r.p. density from earth stations in the fixed-satellite service transmitting in the 6 and 14 GHz frequency bands

	S.1257-3
	Analytical method to calculate short-term visibility and interference statistics for non-geostationary satellite orbit satellites as seen from a point on the Earth's surface

	S.1323-2
	Maximum permissible levels of interference in a satellite network (GSO/FSS; non-GSO/FSS; non-GSO/MSS feeder links) in the fixed‑satellite service caused by other codirectional networks below 30 GHz

	S.1325-2
	Simulation methodologies for determining statistics of short-term interference between co‑frequency, codirectional non‑geostationary-satellite orbit (NON‑GSO) fixed-satellite service (FSS) networks and other non-GSO FSS or GSO FSS networks

	S.1428-1
	Reference FSS earth-station radiation patterns for use in interference assessment involving non-GSO satellites in frequency bands between 10.7 GHz and 30 GHz


	S.1430
	Determination of the coordination area for earth stations operating with non-geostationary space stations with respect to earth stations operating in the reverse direction in frequency bands allocated bidirectionally to the fixed-satellite service

	S.1433
	Uplink and inter-satellite equivalent power flux-density radiated by non-GSO FSS Systems

	S.1527
	Procedure for the identification of non-geostationary-satellite orbit satellites causing interference into an operating geostationary satellite orbit earth station


(continued)

	Rec.
No.
	Title

	S.1529
	Analytical method for determining the statistics of interference between non-geostationary-satellite orbit fixed‑satellite service systems and other non‑geostationary‑satellite orbit fixed-satellite service systems or geostationary-satellite orbit fixed-satellite service networks

	S.1555
	Aggregate interference levels between closely spaced dual circularly and dual linearly polarized geostationary-satellite networks in the fixed-satellite service operating in the 6/4 GHz frequency bands

	S.1556
	Methodology to determine the epfd down level corresponding to the loss of synchronization in geostationary fixed-satellite service networks caused by interference from non-geostationary-satellite systems

	S.1560
	Methodology for the calculation of the worst-case interference levels from a particular type of non-geostationary fixed‑satellite service system using highly-elliptical orbits into geostationary fixed-satellite service satellite networks operating in the 4/6 GHz frequency bands

	S.1588
	Methodologies for calculating aggregate epfd down produced by multiple non-GSO FSS systems into a GSO FSS network

	S.1591
	Sharing of ISS bands around 23, 32.5 and 64.5 GHz between non-GSO/GSO inter-satellite links and GSO/GSO inter-satellite links

	S.1592
	Methodology to assess compliance of non-GSO FSS satellite systems in circular orbits with the additional operational limits on epfd down in Article 22 of the Radio Regulations

	S.1593
	Methodology for frequency sharing between certain types of homogeneous HEO non-GSO FSS systems in the 4/6 and 11/14 GHz frequency bands

	
	

	SF.674-2
	Power flux-density values to facilitate the application of Article 14 of the Radio Regulations for FSS in relation to the fixed-satellite service in the 11.7-12.2 GHz band in Region 2

	SF.765-1
	Intersection of radio-relay antenna beams with orbits used by space stations in the fixed-satellite service

	SF.1481-1
	Frequency sharing between systems in the fixed service using high-altitude platform stations and satellite systems in the geostationary orbit in the fixed-satellite service in the bands 47.2-47.5 and 47.9-48.2 GHz


	SF.1484-1
	Maximum allowable values of power flux-density at the surface of the Earth produced by non-geostationary satellites in the fixed-satellite service operating in the 37.5-40.5 GHz and 40.5-42.5 GHz bands to protect the fixed service

	SF.1572
	Methodology to evaluate the impact of space-to-Earth interference from the fixed-satellite service to the fixed service in frequency bands where precipitation is the predominant fade mechanism

	SF.1573
	Maximum allowable values of power flux-density at the surface of the Earth by geostationary satellites in the fixed-satellite service operating in the 37.5-42.5 GHz band to protect the fixed service


(end)

	Rec.
No.
	Title

	SF.1585
	Example approach for determination of the composite area within which interference to fixed service stations from earth stations on board vessels when operating in motion near a coastline would need to be evaluated

	
	

	SF.1601
	A methodology for interference evaluation from the downlink of the fixed service using high altitude platform stations to the uplink of the fixed-satellite service using the geostationnary satellites within the band 27.5‑28.35 GHz

	
	

	SM.1132-2
	General principles and methods for sharing between radiocommunication services or between radio stations


_____________
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