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Introduction

ITU-R has been considering the sharing aspects of highly elliptical orbit (HEO) satellite systems in a number of contexts and under a number of different names in recent years.

HEO systems are a subcategory of non-GSO systems, and hence are subject to all limitations, which may apply to non-GSO systems in the Radio Regulations (RR) unless otherwise specified in the RR. HEO systems could conceivably be employed in any satellite service in any frequency band allocated to that service. The technical characteristics of these systems vary considerably. ITU-R is studying the ability of HEO systems to co-exist with other HEO systems, with other types of non-GSO systems, with GSO networks and with terrestrial systems, as well as the regulatory provisions that may be applied to HEO systems.

Depending on the frequency band, three ways have been implemented in the RR in order to specify the regulatory framework for sharing between non-GSO (including HEO) systems and GSO networks:

–
Application of No. 22.2 without specific additional regulatory provisions.

–
Application of No. 22.2 with additional regulatory provisions to:

–
quantify it (and thus clarify the status of non-GSO systems); and

–
impose hard limits on the power radiated by non-GSO systems into GSO networks (and thus clarify the status of GSO networks).

–
Replacement of the application of No. 22.2 by coordination between GSO and non-GSO systems.

Europe supports the identification of mitigation techniques and sharing criteria which may facilitate coordination and allow successful co-frequency operation of non-GSO FSS systems, including HEOs.

Satellite networks using HEOs should continue to be considered as non-GSOs. These networks should continue to have the same regulatory standing as other types of non-GSOs, such as MEOs and LEOs. There is no need to define HEO in the RR.

Europe supports the following approaches concerning the sharing between non-GSO systems using HEOs and GSO networks:

1)
Bands allocated to MSS below 3 GHz: NOC (No. 9.11A applies and no special measures are needed to facilitate the development of HEO systems).

2)
Bands allocated to FSS, MSS or BSS above 3.4 GHz: facilitating the development of HEO systems in these bands would require the adoption of sharing criteria quantifying the level of permissible interference, hence facilitating coordination or relief from the obligations under No. 22.2. In these bands, the non-GSO-GSO compatibility studies should be focused on the following situations:

–
in the bands 3 400-4 200 MHz, 4 500-4 800 MHz and 5 850-7 075 MHz, epfd limits should be developed in order to protect planned and non-planned FSS;

–
in the bands 19.7-20.2 GHz, where current limits may be too stringent for HEOs, review of these limits is required.
Europe supports the adoption of appropriate technical criteria and associated regulatory provisions wherever required to insure the protection of terrestrial services from HEOs, in particular in the following bands: 620-790 MHz, 1 452-1 492 MHz, 2 310-2 360 MHz and 2 520-2 670 MHz. In the bands 3.4-4.2 GHz, 10.7-12.75 GHz and 17.7-19.7 GHz, which are shared between HEO FSS and FS, Europe supports the modification of Article 21 to include, on a provisional basis, new pfd limits to be applied to HEO satellites and to be further confirmed by WRC-07. For 37.5-42.5 GHz, it is proposed to further study whether the Article 21 pfd limits for non-GSO systems (see the ECP on agenda item 1.32) could also be applied to HEO satellites.

Proposals


EUR/13A37/1

No regulatory change in the bands allocated to the MSS below 3 GHz.

Reasons:
Non-GSO and GSO MSS systems enjoy the same regulatory footing and are required to coordinate under No. 9.11A. Thus there is no need for any regulatory change to facilitate the introduction of HEO systems.


EUR/13A37/2

No regulatory change for non-geostationary-satellite systems in the fixed-satellite service in relation to GSO satellite networks and non-geostationary-satellite systems in the bands: 10.7‑11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth) in Region 2, 12.2-12.75 GHz (space-to-Earth) in Region 3, 12.5-12.75 GHz (space-to-Earth) in Region 1, 12.75-13.25 GHz (Earth-to-space), 13.75-14.5 GHz (Earth-to-space), 17.8-18.6 GHz (space-to-Earth), 27.5-28.6 GHz (Earth-to-space) and 29.5-30 GHz (Earth-to-space).

ADD
EUR/13A37/3
DRAFT  RESOLUTION  [EUR/13A37-1] (WRC-03)

Provisional pfd limits and studies concerning regulatory and technical
provisions for satellite systems using highly elliptical orbits (HEOs)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that a small number of systems based on constellations of satellites in elliptical orbits, mainly in the 4 and 6 GHz fixed-satellite service bands, have operated successfully for many years;

b)
that since the late 1990s there has been an upsurge of interest in HEOs in a number of bands and for several space services, predominantly in the FSS allocations below 30 GHz;

c)
that ITU-R studies reported to WRC-03 considered HEO systems to be a sub-category of non-geostationary systems and characterized their operational features;

d)
that in the period between WRC-2000 and WRC-03, ITU-R developed five Recommendations concerning frequency sharing between HEO systems and other systems, including GSO, LEO, MEO and HEO systems and also terrestrial systems;

e)
that the ITU-R studies reported to WRC-03 concluded that there is no need to modify Article 1 to include a definition of HEO systems and that, whilst it may be necessary to add, to Appendix 4, data elements to properly describe the orbit configuration and the extents of the active arcs of a HEO system, there should be no regulatory limitation on the values of such elements;

f)
that in primary satellite service frequency bands where No. 9.11A applies, non-GSO and GSO systems have the same regulatory status and are required to coordinate under No. 9.11A;

g)
that HEO systems are non-GSO systems and should not enjoy any type of priority against other type of non-GSO systems;

h)
that the ITU-R studies reported to WRC-03 advised that the epfd( and epfdis limits included in Article 22 provide a satisfactory manner for HEO system to share the FSS Earth-to-space allocations between 13.75 and 30 GHz where they apply with the uplinks of GSO networks;

i)
that although ITU-R was able to report to WRC-03 considerable progress in the studies on HEO systems in a number of areas, the need for further study before conclusions are drawn was identified in most cases;

j)
that WRC-03 has incorporated in Article 21 provisional pfd limits for the HEO FSS satellites in the bands 3.4-4.2 GHz, 10.7-12.75 GHz and 17.7-19.7 GHz to take into account that HEO FSS systems, in particular at low angle of arrival above the horizontal plane, present high interference potential to fixed service operating at low elevation,

resolves to invite ITU-R

as a matter of urgency and in time for WRC-07,

1
in the BSS allocation 620-790 MHz, to review the technical and regulatory provisions applicable to HEO systems to protect terrestrial services;

2
to continue to assemble and review the orbital and other characteristics of HEO systems operating or planned to operate in the FSS bands between 3.4 and 30 GHz, with a view to refining the ranges of the key parameters that enable a non-GSO system to be categorized as a HEO system, rather than a LEO or MEO system, for frequency sharing purposes;

3
in the band 19.7-20.2 GHz, noting that the epfd( limits are considerably more stringent than those in the 17.8-18.6 GHz band, to develop (T/T or other criteria which would adequately protect GSO networks from HEO system interference and, by considering the combined effect of interference into GSO downlinks from HEO and other non-GSO systems, to assess whether the epfd( limits in this band might be relaxed, and if so to what extent;

4
to conduct studies and to review the provisional pfd limits included in Table 21-4 for HEO satellites in the bands 3.4-4.2 GHz, 10.7-12.75 GHz and 17.7-19.7 GHz;

5
to conduct studies to determine whether the pfd limits included in Table 21-4 for non‑GSO satellites could also apply to HEO satellites in the band 37.5-42.5 GHz,

further resolves

that in the 3.4-4.2 GHz, 10.7-12.75 GHz and 17.7-19.7 GHz bands in the case of HEO FSS satellites for which coordination or notification information, as appropriate, has been received by the Radiocommunication Bureau by [4 July 2003], or are in operation by that date, the pfd limits which were in force prior to [4 July 2003] shall continue to apply,

instructs the Radiocommunication Bureau

as of the end of WRC-07, to review and, if appropriate, revise, any finding previously made on the compliance with the limits contained in Article 21 of a HEO FSS system for which coordination or notification information, as appropriate, has been received between [5 July 2003] and the end of WRC-07. This review shall be based on the values of the limits in Article 21, as revised, if appropriate, by WRC-07.

ARTICLE  21
Terrestrial and space services sharing frequency bands above 1 GHz

Section V  –  Limits of power flux-density from space stations

MOD
EUR/13A37/4

TABLE  21-4     (WRC-03)
	Frequency band
	Service*
	Limit in dB(W/m2) for angle
of arrival () above the horizontal plane
	Reference bandwidth

	
	
	0°-5°
	5°-25°
	25°-90°
	

	...
	
	
	
	
	

	3 400-4 200 MHz

4 500-4 800 MHz

5 670-5 725 MHz
(Nos. 5.453 and 5.455)

7 250-7 850 MHz
	Fixed-satellite
(space-to-Earth)

Meteorological-satellite 
(space-to-Earth)

Mobile-satellite

Space research
	–152  20
	–152 + 0.5( – 5)  20
	–142  20
	4 kHz

	3 400-4 200 MHz
	Fixed-satellite (non-geostationnary-satellite orbit)
(space-to-Earth)
	–152  19, 21
	–152 + 1.35( – 5)  19, 21
	–125  19, 21
	1 MHz

	...
	
	
	
	
	


MOD
EUR/13A37/5
TABLE  21-4 (continued)
	Frequency band
	Service*
	Limit in dB(W/m2) for angle
of arrival () above the horizontal plane
	Reference bandwidth

	
	
	0°-5°
	5°-25°
	25°-90°
	

	10.7-11.7 GHz
	Fixed-satellite
(space-to-Earth) 
(geostationary-satellite orbit)
	–150
	–150 + 0.5(– 5)
	–140
	4 kHz

	10.7-11.7 GHz
	Fixed-satellite
(space-to-Earth) 
(non-geostationary-satellite orbit)
	–126  20
	–126 + 0.5(– 5)  20
	–116  20
	1 MHz

	10.7-11.7 GHz
11.7-12.5 GHz
(Region 1)

12.5-12.75 GHz
(Region 1 countries listed in Nos. 5.494 and 5.496)

11.7-12.7 GHz
(Region 2)

11.7-12.75 GHz
(Region 3)
	Fixed-satellite
(space-to-Earth) 
(non-geostationary-satellite orbit)
	–147  19, 21
	5°-15°
	15°-25°
	–111  19, 21
	1 MHz

	
	
	
	–147 + 33(( – 5)/10  19, 21
	–114 + 3(( – 15)/10  19, 21
	
	

	11.7-12.5 GHz
(Region 1)

12.5-12.75 GHz
(Region 1 countries listed in Nos. 5.494 and 5.496)

11.7-12.7 GHz
(Region 2)

11.7-12.75 GHz
(Region 3)
	Fixed-satellite
(space-to-Earth) 
(non-geostationary-satellite orbit)
	–124  20
	–124 + 0.5( – 5)  20
	–114  20
	1 MHz

	12.2-12.75 GHz7
(Region 3)

12.5-12.75 GHz7
(Region 1 countries listed in Nos. 5.494
and 5.496)
	Fixed-satellite
(space-to-Earth) 
(geostationary-satellite orbit)
	–148
	–148 + 0.5( – 5)
	–138
	4 kHz

	...
	
	
	
	
	


MOD
EUR/13A37/6

TABLE  21-4 (continued)
	Frequency band
	Service*
	Limit in dB(W/m2) for angle
of arrival () above the horizontal plane
	Reference bandwidth

	
	
	0°-5°
	5°-25°
	25°-90°
	

	...
	
	
	
	
	

	17.7-19.3 GHz 7, 8
	Fixed-satellite
(space-to-Earth)

Meteorological-satellite (space-to-Earth)
	–115  13, 20
or

–115 – X 12, 20
	–115 + 0.5( – 5)  13, 20
or

–115 – X + ((10 + X)/20)( – 5)  12, 20
	–105  13, 20
or

–105  12, 20
	1 MHz

	19.3-19.7 GHz

22.55-23.55 GHz

24.45-24.75 GHz

25.25-27.5 GHz
	Fixed-satellite
(space-to-Earth)

Earth exploration-satellite (space-to-Earth)

Inter-satellite
	–115  20
	–115 + 0.5( – 5)  20
	–105  20
	1 MHz

	17.7-19.7 GHz
	Fixed-satellite
(space-to-Earth) (non-geostationary-satellite orbit)
Meteorological-satellite (space-to-Earth)(non-geostationary-satellite orbit)
	–130  19, 21
	–130 + 1.12( – 5)  19, 21
	–105  19, 21
	1 MHz
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EUR/13A37/7
___________

19
21.16.14

These limits apply to systems with an orbit apogee greater than 18 000 km and an orbit inclination between 35° and 145°.

ADD
EUR/13A37/8

___________

20
21.16.15

When considering non-geostationnary satellites, these limits apply to systems that are not covered by No. 21.16.14.

ADD
EUR/13A37/9

___________

21
21.16.16

These limits are provisional and are subject to further review under Resolution [EUR/13A37-1] (WRC-03).

_______________
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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.
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