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1.37
to consider the regulatory and technical provisions for satellite networks using highly elliptical orbits

1
Introduction

The agenda item 1.37 deals with the technical and regulatory provisions related to highly elliptical orbit (HEO) satellite systems which was included subsequently to WRC-2000 by the ITU Council in its session of 2001 on the understanding that this item along with three other agenda items that were listed in Resolution 800 of WRC-2000 will not involve a lot of ITU-R’s resources. However, the work that has been carried out within ITU-R study groups and working parties on this agenda item during the current study cycle involved very detailed technical sharing studies with different services in different bands as well as proposing pfd limits and masks to protect the existing services.

ITU-R is currently studying possible sharing between HEO and terrestrial systems below 1 GHz on the assumption that footnote 5.311 allows such use, contrary to the reality based on historical facts. In particular, the current ITU-R studies have stated that the band 620-790 MHz is currently used by analogue and digital television services in both urban and regional areas. ITU-R also noted that the digital systems are at different stages of introduction in different countries and the simulcast period differs widely. Furthermore, the protection of the analogue services is likely to be more difficult than that for digital services.

The Arab Administrations have specified minimum median field strengths for analogue and digital broadcasting to achieve the required quality of service.

Many administrations including the Arab Administrations have extensive infrastructure for transmission and reception of analogue and digital television services in the band 620 to 790 MHz, with some services having e.i.r.p.s of up to 2 mW. These services require higher protection values.

ITU-R also noted that e.i.r.p.s can be up to 5 mW within the territories of some administrations.

Protection of BSS receivers is already considered difficult and could be further complicated by digital terrestrial television roll-out plans.

The Arab Administrations are of the opinion that, should WRC-03 respond to the request made by BR and provide advice for the application of provisions in Article 9 and 11 related to HEO BSS in the band 620-790 MHz that it should not be undertaken for new filings until ITU-R provide final limits and/or thresholds for coordination guidance (including a reference bandwidth, preferably specified in terms of dBW/(m2 · MHz), based on full and complete sharing studies that take account of HEOs, single-entry limits, multiple-entry operational limits, aggregate limits, based on combined impact of HEO and GSO/non-GSO interfering services impacting on terrestrial television systems, both analogue and digital.

The Arab Administrations would support further studies for the protection of terrestrial services in the 620-790 MHz band in consideration of introduction of HEO BSS systems if so decided by WRC-03. The Arab Administrations propose that WRC-03 adopt Resolution [UHF-TV], which provide a way forward to address all their concerns raised here.

The Arab Administrations noted also that the CPM Report referred to sharing between BSS HEO and terrestrial systems in the 620-790 MHz band and concluded that the protection of terrestrial services requires further study.

The Arab Administrations remain convinced that, whilst No. 5.311 of the Radio Regulations makes provision for the operation of BSS systems, it should be limited to GSO in the 620-790 MHz band for the following reasons:

•
Recommendation 705 was not developed for dealing with HEO systems.

•
The single-entry power flux-density (pfd) limit defined therein was based on studies made a long time ago as an interim value, pending the outcome of further urgent studies as referred to in recommends 4 of Recommendation 705 and noted in the former CCIR Report 631.

•
These urgent studies were never concluded and the current limit of –129 dB (W/m2) for angles of arrival below 20° in No. 5.311 was developed for interference from analogue frequency modulation (FM video) GSO BSS systems into analogue (PAL/NTSC/SECAM) terrestrial television.

•
Studies under No. 5.311 and Recommendation 705 fail to take account of modern digitally modulated (GSO, non-GSO and HEO) BSS television systems and the protection requirements of analogue and digital terrestrial television.

•
The reference bandwidth is undefined and no guidance is provided by Recommendation 705, adding further ambiguity to the application of No. 5.311.

•
A normalized bandwidth is clearly required to unambiguously consider the pfd of a digital multicarrier (OFDM) signal.

•
The above-mentioned pfd value, apart from the fact that it was provisionally accepted subject to further study, did not cover the case of non-GSO and HEO satellites, since at the time of the adoption of Recommendation 705, there was no such application in that frequency band. Further studies are therefore needed, as identified in the CPM Report, concerning the relevant pfd limits and their regulatory application.

In the absence of an explicitly defined value for the bandwidth in Recommendation 705 and No. 5.311 of the 2001 Edition of the Radio Regulations, the reference bandwidth defaults to the interfering emission, in this case, that of an analogue, frequency modulated BSS (TV) signal.

On the basis of existing notified analogue FM-TV systems operating in the band 620-790 MHz, a bandwidth of 24 MHz, normalized to 1 MHz may be appropriate to rectify this ambiguity and in the interim, to provide interim limits which BR can use to examine currently notified filings. However, confirmation of these interim limits will be required by further studies in ITU-R for all of the many different cases of modulation techniques likely to be employed by interfering and interfered services.

2
Proposals

2.1
Option 1

Should WRC-03 agree on the opinion that HEO BSS systems shall not operate in the band 620‑790 MHz, the following footnote is proposed:

article  5

ADD
ARB/27A31/1

5.311bis
The use of the band 620-790 MHz by the broadcasting-satellite service is limited to geostationary-satellite networks and is subject to not causing harmful interference to, nor claiming protection from, terrestrial television broadcasting services operating in Region 1 as well as the concerned neighbouring countries in Region 3 in accordance with the corresponding regional Plan and its revisions.
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470-890 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	470-790

BROADCASTING


5.149  5.291A  5.294  5.296
5.300  5.302  5.304  5.306  
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790-862

FIXED

BROADCASTING

5.312  5.314  5.315  5.316  5.319  5.321
	470-512

BROADCASTING

Fixed

Mobile

5.292  5.293
512-608

BROADCASTING

5.297
608-614

RADIO ASTRONOMY

Mobile-satellite except
aeronautical mobile-satellite
(Earth-to-space)

614-806

BROADCASTING

Fixed

Mobile


5.293  5.309  5.311
806-890

FIXED

MOBILE  5.317A

BROADCASTING
	470-585

FIXED

MOBILE

BROADCASTING

5.291  5.298
585-610

FIXED

MOBILE

BROADCASTING

RADIONAVIGATION

5.149  5.305  5.306  5.307
610-890

FIXED

MOBILE  5.317A

BROADCASTING

	862-890

FIXED

MOBILE except aeronautical
mobile  5.317A

BROADCASTING  5.322
	
	

	
5.319  5.323
	
5.317  5.318
	5.149  5.305  5.306  5.307  
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2.2
Option 2

Should WRC-03 allow the use of the HEO BSS systems in accordance with footnote 5.311 (contrary to the views of the Arab Administrations), the Arab Administrations propose that in providing the guidance solicited by BR on how to deal with HEO filings in this band, WRC-03 should adopt clear definition to HEO systems and should adopt Resolution [UHF-TV] and modify No. 5.311 of the 2001 Edition of the Radio Regulations, taking into consideration:

•
the grandfathering existing filings based on interim limits, subject to a review of findings by the Radiocommunication Bureau based on results of future sharing studies;

•
establishment of separate treatment for the processing of the GSO, non-GSO and HEO taking into account the impact of non-GSO and HEO on the terrestrial service which is quite different from that of GSO;

•
suspending examination of new filings (post WRC-03) until sharing studies called for can produce more accurate sharing criteria, including adequate pfd limits, which should be considered by WRC-07;

•
incorporating an interim normalized (1 MHz bandwidth) pfd mask within the Resolution [UHF-TV] to correct the ambiguity in the current No. 5.311 pfd limit and the current ambiguous and incomplete mask in Recommendation 705;

•
modifying No. 5.311 of the 2001 Edition of the Radio Regulations, so as to make possible implementation of the new Resolution [UHF-TV] and remove the pfd limit in existing version of No. 5.311, as it is now incorporated into the pfd mask in the new Resolution [UHF-TV].

Arising from these actions, the Arab Administrations have made a proposal under agenda item 7.2, so that the ITU-R studies called for by the new Resolution [UHF-TV] can be reviewed for appropriate action by WRC-07. Once these studies are completed, Recommendation 705 could be suppressed.

It should be noted that this mask is inspired by Recommendation 705 (recommends 1) mask normalized to a 24 MHz reference bandwidth. This bandwidth was chosen on the basis of existing FM-TV system filings in the 620-790 MHz band.
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draft  RESOLUTION  [UHF-TV]  (WRC-03)

Technical and regulatory provisions relating to broadcasting-satellite 
networks operating in the 620-790 MHz band

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that No. 5.311 of the 2001 Edition of the Radio Regulations provides the conditions under which the band 620-790 MHz, allocated to the broadcasting service on a primary basis, and to the fixed and mobile services on a primary basis in Region 3, may be used for assignments using frequency-modulated broadcasting-satellite services;
b)
that it is necessary to have a power flux-density (pfd) limit which will provide adequate protection to the terrestrial television broadcasting service;
c)
that the regulatory and technical provisions for satellite networks using non-geostationary (non-GSO) orbits, including highly elliptical orbits (HEOs), are under study in the ITU-R with respect to the impact of such systems on the terrestrial television broadcasting services;
d)
that GSO broadcasting-satellite service (BSS) and non-GSO BSS satellite systems are at the stage of advance publication and/or coordination, or have been notified in frequency bands from below 620 MHz to 790 MHz;
e)
that there are at present few GSO systems operating in accordance with No. 5.311 of the 2001 Edition of the Radio Regulations;

f)
that it would be inappropriate to draw any conclusions regarding the form and levels of the protection criteria and their modes of application to GSO BSS and non-GSO BSS systems until the relevant studies are completed and the results are contained in ITU-R Recommendations;

g)
that many administrations have extensive infrastructure for the transmission and reception of analogue and digital television services between 620 MHz to 790 MHz, some services using e.i.r.p.s of up to 5 mW, with significant potential for interference to BSS receivers;

h)
that the impact of the non-GSO and HEO on terrestrial service is different from that of the GSO systems,

noting
a)
that the CPM Report concludes that the protection of terrestrial television services in the band 620-790 MHz requires further study before any conclusion can be made of the appropriate pfd values;

b)
the detailed information in former CCIR Report 631 concerning the incomplete studies forming the foundation of No. 5.311 of the 2001 Edition of the Radio Regulations and Recommendation 705; 

c)
that the studies leading to the development of No. 5.311 of the 2001 Edition of the Radio Regulations were based on a limited number of GSO BSS television systems using analogue frequency modulation and analogue terrestrial television, with no account taken of digitally modulated GSO, non-GSO and HEO BSS systems and digital terrestrial television systems;

d)
that the reference bandwidth of the pfd limit in No. 5.311 of the 2001 Edition of the Radio Regulations is undefined and guidance is urgently needed and requested by the Radiocommunication Bureau;

e)
that the interim studies in noting b) above did not account for multiple-entry aggregate interference from GSO, non-GSO and HEO BSS systems; 

f)
that the urgent studies referred to in Recommendation 705 were never completed and it is therefore inappropriate to apply No. 5.311 of the 2001 Edition of the Radio Regulations in the context of non-GSO and HEO BSS systems, or as planning criteria for RRC 04/05;

g)
that this Conference has suspended the application of Recommendation 705 and modified No. 5.311 of the Radio Regulations,

resolves
1
that the application of provisions of Articles 9 and 11 to GSO BSS, non-GSO BSS and HEO BSS satellite networks in the band 620‑790 MHz for which the API has been received by BR after [4 July 2003], shall be suspended until ITU-R develops appropriate technical and regulatory guidance, based on new studies taking account of the considering a) to g) above;
2
that, before an administration notifies the Radiocommunication Bureau or brings into use a frequency assignment in the BSS in the band 620-790 MHz, and for which the API has been received before [4 July 2003], it shall effect coordination of this assignment in accordance with No. 9.11 with any administration having a primary allocation to terrestrial services in the same frequency band on whose territory the pfd exceeds the following thresholds:


–142.8 

dB(W/(m2 · MHz)) 
for
0

(
≤
20

–142.8 + 0.4 ((– 20)
dB(W/(m2 · MHz))
for
20°
<
(
≤
60°

–126.8 

dB(W/(m2 · MHz))
for
60°
<
(
≤
90°
where ( is the angle of arrival above the horizontal plane (degrees);

3
the limits in resolves 2 are hard limits for GSO, non-GSO and HEO BSS for arrival angle less than or equal to 20° and 60°*, respectively, which may be exceeded on the territory of any country whose administration has explicitly agreed,

invites ITU-R

to conduct studies as a matter of urgency, and develop sharing criteria and regulatory provisions in time for WRC-07, for protection of terrestrial primary services, in particular terrestrial television broadcasting services, in the 620-790 MHz band from GSO, non-GSO and HEO BSS satellite services operating or planning to operate in this band,

instructs the Director of the Radiocommunication Bureau

to implement this Resolution and to review and revise if necessary the findings previously made under resolves 2 and 3, based on the results of sharing studies done by ITU-R and decisions of WRC-07 with respect to these studies.
Reasons:
To address current ambiguities in the application of Recommendation 705 and to replace Recommendation 705’s applicability effected through No. 5.311 by prescribed transitional arrangements in Resolution [UHF-TV], while awaiting the results of further studies which are called for in the Resolution. When studies are completed in time for WRC-07, Recommendation 705 could be suppressed at WRC-07.

article  5
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5.311
Within the frequency band 620-790 MHz, assignments may be made to television stations using frequency modulation in the broadcasting-satellite service subject to the provisions of Resolution [UHF-TV] (WRC-03) and the specific agreement to be made between the administrations concerned and those having services, operating in accordance with the Table, which may be affected (see Articles 9 and 11 and Resolution 507, except resolves 2).
Reasons:
To identify the new Resolution that captures the appropriate transitional arrangements to be followed and remove mask characteristics, which are no longer appropriate.

APPENDIX  5  (WRC-2000)

MOD
ARB/27A31/5

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, and HEO/
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; Resolution 539 (WRC‑2000); Resolution [UHF‑TV] (WRC-03) applies in the 620‑790 MHz band
	Check by using the assigned frequencies and bandwidths
	

	...
	
	
	
	
	


Reason: To include a reference to Resolution [UHF-TV] as a consequence of adopting this Resolution.

_________________







* 	The value of elevation angle of 60° below which the pfd is to be considered as hard limit and above which the pfd is to be considered as threshold.
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