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Introduction

Resolution 539 (WRC-2000) contains provisional pfd threshold levels for non-GSO BSS(S) systems that were used as a basis for studying the sharing criteria between the BSS(S) and the FS. The studies considered a large number of terrestrial services sharing scenarios together with the potential of aggregate interference from the BSS(S) and demonstrated that the provisional values may not provide adequate long-term protection for all the terrestrial services likely to be deployed in the 2.6 GHz band. It was also shown that it is possible for the BSS(S) to deploy its satellites with high performance antennas, which would enable that service to operate with a more stringent pfd limit/threshold pfd mask. Studies to date demonstrate that providing adequate long-term protection to the terrestrial services while not imposing undue constraints on the non‑GSO BSS(S), may require a flexible regulatory approach to overcome the difficulties. This conclusion is reflected in the CPM Report as Method 4.

Resolution 539 (WRC-2000) clarified and qualified the application of the 2.6 GHz band for non‑GSO BSS(S) in terms of minimum elevation angles over the service area and limitation to a national service. In effect this means that HEO type orbits must be employed together with spot beam antennas. It is also recognized that the BSS(S) requires high pfds in the service area in order to achieve the degree of signal availability required for a commercially viable service directed at mobile terminals with low gain receive antennas. To achieve this, high gain shaped beam satellite antennas would typically be implemented. Contributions to the ITU-R have shown that high gain shaped beam antennas are practical for the 2.6 GHz band and furthermore that such antennas can achieve quite good roll off outside the main beam.

While the level of control and predictability of a significant degree of side-lobe suppression is still to be determined, there is solid evidence that for the medium and lower elevation angles a predictable degree of suppression is possible, and thus a hard limit is practical provided it is not overly stringent. At the higher elevation angles, however, the situation is quite different because only very limited roll off can be tolerated at the edge of the BSS(S) service area, which in many cases will also be the border of adjacent administrations territory. In these cases the BSS(S) would need the flexibility to determine the required pfd levels to match the service requirements and to be able to coordinate its use of the spectrum with neighbouring administrations where there are common shared borders and in these situations the imposition of a hard limit would clearly constitute an undue constraint.

Some countries have concerns about the potential of interference from BSS(S) into its existing and future terrestrial services, but also understand that others in the region have an interest in exploiting the band for BSS(S). Some countries have been involved in the coordination of its terrestrial services with BSS(S) in the 2.6 GHz band and thus have some experience in dealing with the sharing issues. Concerns have been expressed over the ongoing protection of fixed services including analogue and digital Electronic News Gathering (ENG), nomadic types of FS and future IMT-2000 services from HEO satellites with an apogee over the northern hemisphere.

From the perspective of the terrestrial service the most sensitive case is typically the one that involves low angles of satellite interference from multiple satellites. To provide secure longer term protection under these circumstances a hard limit would be required. HEO type satellites are visible over very large areas of the Earth’s surface, and many administrations could be subject to low levels of interference at low elevation angles from a number of satellites. Fortunately, HEO type satellites are designed to operate at very high angles of arrival over the wanted service area. Therefore the range of angles of arrival for which a hard limit would be practical could be set at a relatively high angle of arrival value. In doing so, all but the immediately adjacent administration’s territories could have their terrestrial services protected on a long-term basis by means of a predetermined limit.

Proposals

Australia proposes implementing the mixed regulatory solution (Method 4). Australia proposes combining both a hard limit pfd mask for the lower elevation angles and a coordination threshold pfd mask for the higher elevation angles with delineation between them determined by a specific angle of arrival of the satellite signal. In terms of the methods shown in the CPM Report, this is similar to a combination of Methods 1 and 3:

–
for low elevation angles – pfd hard limits included in a modified Resolution 539 with no examination under No. 9.35 and the ability to exceed the limits in the territory of any country whose administration has so agreed (this is similar to Method 1); and

–
for high elevation angles – pfd thresholds for coordination included in a modified Resolution 539 and the coordination procedure under No. 9.11 (this is similar to Method 3).

Australia is of the view that this represents a practical flexible solution that should facilitate the introduction of BSS(S) without undue constraints, while providing long-term protection for the terrestrial services.

A revision of Resolution 539 (WRC-2000) is also proposed so that the regulatory implementation of this solution is self-contained in one place in the Radio Regulations.

The revision includes a refined pfd mask that takes account of the needs of the terrestrial service and the capabilities of the BSS(S) in terms of the likely required pfd within the service area and the levels of suppression that may be able to be achieved outside the wanted service area. 

For the lower elevation angles a Table 21-4 hard limit seems to be inappropriate for BSS(S). Therefore a delayed hard limit where explicit agreement is required to bring systems into use with pfds higher than those specified in the Resolution and examination under No. 11.31 to be made at the notification stage is proposed. This gives the BSS(S) the additional flexibility required to implement the service, while the terrestrial service benefits from a degree of protection that is equivalent to a Table 21-4 hard limit.

For the higher elevation angle cases, a coordination procedure under No. 9.11 with examination at the notification stage under No. 11.32A is proposed. As part of this procedure a “seeking agreement” element is included to provide an enhanced level of protection compared to the regular No. 9.11 procedure.

The revision also recognizes the relationship between Resolution 539 (WRC-2000) and Resolution 528 (WARC-92). In particular the fact that the latter Resolution called for a planning conference preferably before 1998 to address the issues of equitable access to the spectrum and the impact of BSS(S) on other co-primary services, and in this regard limited the use of the band to just the upper 25 MHz of the 120 MHz allocated to the BSS(S) in the 2.6 GHz band. It is therefore proposed that WRC-07 be invited to review the need for Resolution 528 (WARC-92) if a planning conference is not held before 2007 or WRC-07 does not revise the Resolution. It is also noted that given the impracticability of conducting a planning conference for just the small group of countries listed in the No. 5.418 additional allocation, WRC‑03 may decide instead to expedite this matter and deal with the Resolution 528 matter in relation to this additional allocation. 

Removing the upper 25 MHz restriction would provide additional flexibility for the BSS(S) to secure mutually agreeable sharing solutions between administrations subject to the provisions of a revised Resolution 539 (or equivalent regulations) as part of an agreement seeking process. 

MOD
AUS/59A6/1

RESOLUTION  539  (Rev.WRC-03)

Use of the band 2 630-2 655 MHz in certain Region 3 countries 
by non-geostationary satellite systems in the 
broadcasting-satellite service (sound)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the band 2 535-2 655 MHz is allocated under No. 5.418 to the broadcasting-satellite service (sound) in certain Region 3 countries;



b)
that satellite technology has now advanced to the stage where non-GSO systems in the broadcasting-satellite service (sound) are technically and economically feasible when operated with high elevation angles and that there are practical designs available to ensure that the radiation of the BSS(S) satellite outside of the main beam is kept at low levels;

c)
that satellite systems in the broadcasting-satellite service as described in considering b) can be used for the delivery of high-quality, spectrally efficient broadcasting-satellite service (sound) to portable and mobile terminals;

d)
that non-GSO systems in the broadcasting-satellite service (sound) in the band 2 630‑2 655 MHz in Region 3 have been notified to ITU and are expected to be brought into use in the near future;

e)
that, prior to WRC-2000, the protection of existing terrestrial services was addressed through the coordination procedures of No. 9.11;

f)
that the provision cited in considering g) is inadequate to ensure the future deployment of terrestrial services of certain administrations in this band;
g)
that a flexible regulatory procedure is required in order to meet the dual objectives of providing adequate long-term protection to existing and planned future terrestrial services while not placing undue constraint on the development and implementation of the non-GSO BSS(S);

h)
that there are non-GSO systems under development for operation in the BSS(S) in the band 2 630‑2 655 MHz in Region 3 that have highly elliptical orbits, and that if a regulatory procedure is developed that takes account of the technical characteristics and attributes of these systems, the objective of considering g) may be more readily achieved;

i)
that ITU-R studies have included the likely aggregate interference from a number of co-frequency satellite systems sharing with the terrestrial service on a co-primary basis;

j)
that ITU-R studies assume there is only one satellite active at any time in a non-GSO system operating in highly elliptical orbits,

noting

a)
that resolves 3 of Resolution 528 (WARC-92) limits the use of this band by systems in the broadcasting-satellite service (sound) to the upper 25 MHz of the band;

b)
that Resolution 528 (WARC-92) called for a planning conference to be held preferably no later than 1998 in order to limit the effect of the BSS(S) on other services;

c)
that such a planning conference has not been held to date and that it may not be practical to hold such a conference prior to WRC-07;

d)
that WRC-2000 suppressed the Resolution 528 (WARC-92) upper 25 MHz limitation for the BSS(S) allocation under No. 5.393 for the band 2 310-2 360 MHz,
recognizing

a)
that studies have already been completed in the ITU-R that demonstrated that BSS(S) could coexist with existing and particular future terrestrial services in the band 2 535-2 655 MHz additionally allocated at WARC-92;

b)
that restricting operation to the upper 25 MHz of the band is impeding the development of BSS(S) by some administrations; 

c)
that the protection of existing and future terrestrial services is a key consideration in any action related to a possible revision or suppression of Resolution 528 (WARC-92);

d)
that imposing stringent power flux‑density limits at all elevation angles on the BSS(S) as a means of providing long-term protection of the terrestrial service would unduly constrain the BSS(S);

e)
that in the absence of a planning conference procedures should be developed to enable administrations to gain equitable access to the full band allocated to the BSS(S) in a timely manner,

resolves

1
that any broadcasting-satellite service (sound) system using non-geostationary orbits brought into operation in the band 2 630-2 655 MHz in Region 3 shall be operated such that the minimum elevation angle over the service area is not less than 40, for the purposes of sharing with terrestrial services;

2
that, before an administration notifies to the Radiocommunication Bureau or brings into use a frequency assignment for a broadcasting-satellite service (sound) system using non-GSO satellites in the band 2 630-2 655 MHz, for which complete Appendix 4 coordination information, or notification information, has been received after 2 June 2000 and before 3 July 2003 and for which Resolution 49 (Rev.WRC-2000) information has been supplied by 9 June 2003, it shall seek the agreement of any administration having a primary allocation to terrestrial services in the same frequency band on whose territory the power flux‑density exceeds the following thresholds:
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where ( is the angle of arrival of the incident wave above the horizontal plane, in degrees;1

3
that before an administration notifies to the Radiocommunication Bureau or brings into use a frequency assignment for a broadcasting-satellite service (sound) system using non‑GSO satellites in the band 2 630-2 655 MHz, for which complete Appendix 4 coordination information, or notification information, has been received after 4 July 2003 the following regulatory arrangements shall apply:

–
for angles of arrival ( 65° in the power flux‑density mask in resolves 2, if the limits are exceeded, the notifying administration shall obtain the agreement from any administrations identified by the Bureau in its examination below;

–
for angles of arrival 65° to 90° in the power flux‑density mask in resolves 2, the coordination procedure for those administrations identified by the Bureau in its examination below shall be subject to No. 9.11;

4
that systems in the broadcasting-satellite service (sound) using non-GSO satellites shall be limited to national services unless agreement has been reached to include the territories of other administrations in the service area;

5
that, as of 3 June 2000, the Bureau and administrations shall apply the provisions of Nos. 5.418A, 5.418B and 5.418C, as well as No. 5.418,




instructs the Radiocommunication Bureau


1
that, in the examination of requests for coordination under resolves 2, the Bureau shall use the power flux-density mask to identify affected administrations, which have a primary allocation to terrestrial services in the same frequency band and on whose territory the power flux‑density is exceeded and inform both the notifying and the affected administrations;

2
that, in the examination of requests for coordination under resolves 3, the Bureau shall use the power flux-density mask in resolves 2: and

–
for angles of arrival ( 65°, identify the affected administrations, which have a primary allocation to terrestrial services in the same frequency band and on whose territory the power flux‑density is exceeded and inform both the notifying and the affected administrations. At the notification stage the lack of the necessary agreement is considered as non-conformity with No. 11.31; or

–
for angles of arrival 65° to 90°, identify the affected administrations, which have a primary allocation to terrestrial services in the same frequency band and on whose territory the power flux‑density is exceeded and inform both the notifying and the affected administrations. Each notice shall be examined in the application of No. 11.32A, with respect to the probability of harmful interference that may be caused to assignments with which the coordination could not be successfully completed;
invites the 2007 World Radiocommunication Conference

to review the need for Resolution 528 (WARC-92).

Reasons:
To tighten the filing notification, examination and consultation procedures and include revised pfd thresholds that would reduce the amount of coordination activity required.

(MOD)
AUS/59A6/2

5.418
Additional allocation:  in Bangladesh, Belarus, Korea (Rep. of), India, Japan, Pakistan, Singapore, Sri Lanka and Thailand, the band 2 535-2 655 MHz is also allocated to the broadcasting‑satellite service (sound) and complementary terrestrial broadcasting service on a primary basis. Such use is limited to digital audio broadcasting and is subject to the provisions of Resolution 528 (WARC-92). The provisions of No. 5.416 and Table 21-4 of Article 21, do not apply to this additional allocation. Use of non-geostationary-satellite systems in the broadcasting-satellite service (sound) is subject to Resolution 539 (Rev.WRC‑03).     (WRC‑03)
Reasons:
To update the reference to Resolution 539 as a consequence of its revision above.

(MOD)
AUS/59A6/3

5.418A
In certain Region 3 countries listed in No. 5.418, use of the band 2 630‑2 655 MHz by non-geostationary-satellite systems in the broadcasting-satellite service (sound) for which complete Appendix 4 coordination information, or notification information, has been received after 2 June 2000, is subject to the application of the provisions of No. 9.12A, in respect of geostationary-satellite networks for which complete Appendix 4 coordination information, or notification information, is considered to have been received after 2 June 2000, and No. 22.2 does not apply. No. 22.2 shall continue to apply with respect to geostationary-satellite networks for which complete Appendix 4 coordination information, or notification information, is considered to have been received before 3 June 2000. Use of the band by non-geostationary-satellite systems in the broadcasting-satellite service (sound) is subject to the provisions of Resolution 539 (Rev.WRC‑03), and such systems shall be in accordance with Resolution 528 (WARC‑92).     (WRC‑03)

Reasons:
To update the reference to Resolution 539 as a consequence of its revision above.

(MOD)
AUS/59A6/4

5.418B
Use of the band 2 630‑2 655 MHz by non-geostationary-satellite systems for which complete Appendix 4 coordination information, or notification information, has been received after 2 June 2000, is subject to the application of the provisions of No. 9.12. Resolution 539 (Rev.WRC‑03) applies.     (WRC‑03)

Reasons:
To update the reference to Resolution 539 as a consequence of its revision above.

(MOD)
AUS/59A6/5

5.418C
Use of the band 2 630‑2 655 MHz by geostationary-satellite networks for which complete Appendix 4 coordination information, or notification information, has been received after 2 June 2000 is subject to the application of the provisions of No. 9.13 with respect to non‑geostationary-satellite systems in the broadcasting-satellite service (sound), and No. 22.2 does not apply. Resolution 539 (Rev.WRC-03) applies.     (WRC‑03)

Reasons:
To update the reference to Resolution 539 as a consequence of its revision above.

APPENDIX  5  (WRC-2000)

MOD
AUS/59A6/6

TABLE  5-1 (continued)

	Reference
of
Article 9
	Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.11
GSO,
non-GSO/
terrestrial
	A space station in the broadcasting-satellite service (BSS) in any band shared on an equal primary basis with terrestrial services and where the BSS is not subject to a Plan, in respect of terrestrial services
	620-790 MHz
1 452-1 492 MHz
2 310-2 360 MHz 
2 520-2 655 MHz
2 655-2 670 MHz
12.5-12.75 GHz (Region 3)
17.3-17.8 GHz (Region 2) 
21.4-22 GHz (Region 1 and 3) 
74-76 GHz
	Bandwidths overlap; for BSS(S) in the 2 535-2 655 MHz band Resolution 539 (Rev.WRC‑03) also applies
	Check by using the assigned frequencies and bandwidths
	

	. . .
	
	
	
	
	


Reasons:
To update the reference to Resolution 539 as a consequence of its revision above. To note that the Resolution refers only to BSS(S) in the band 2 520-2 655 without causing unwanted flow on effects to coordination called for under footnotes other than Nos. 5.418, 5.418A, 5.418B and 5.418C.

__________







1 	These values relate to the power flux-density and angles of arrival which would be obtained under free-space propagation conditions.
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