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In preparing for WRC‑03, the Russian Federation has been guided by the desire to see that proper operation, development and further improvement of existing and planned radio services are ensured, taking into consideration the rapid pace of technological change and the convergence of information and wireless technologies, and accepting international cooperation as the foundation for more effective utilization of the radio spectrum.

The Russian Federation recognizes that valuable results have been achieved in the studies carried out at the ITU‑R study group level in preparation for WRC‑03, as reflected in the Report of the Conference Preparatory Meeting (CPM‑02), which forms the basis for WRC deliberations and decisions. The Russian Federation also acknowledges the fruitful and productive preparations which have taken place within the official regional telecommunication organizations.

In the present document the Russian Federation makes proposals for the work of the Conference concerning a number of agenda items. On all other agenda items, the position of the Russian Federation is reflected in the positions taken by the regional telecommunication organizations of which it is a member.

Agenda item 1.3

1.3
to consider identification of globally/regionally harmonized bands, to the extent practicable, for the implementation of future advanced solutions to meet the needs of public protection agencies, including those dealing with emergency situations and disaster relief, and to make regulatory provisions, as necessary, taking into account Resolution 645 (WRC-2000)
Background and scope of discussions

The Administration of the Russian Federation took an active part in ITU‑R work on item 1.3 of the WRC‑03 agenda, concerning the utilization of spectrum by radio systems of public protection, rescue and disaster relief services (PPDR). The Russian Administration acknowledges the importance of the requirements of public protection (PP) agencies and organizations for maintaining law and order and protecting human life and property, and the importance of the spectrum requirements of disaster and emergency relief (DR) organizations.

Separate treatment for public protection and relief service radio systems

During preparations for WRC‑03, and in particular during the survey conducted by ITU‑R by means of a questionnaire about PPDR communications, diverging views were presented by administrations on spectrum utilization issues concerning PPDR agencies. With respect to solutions for agenda item 1.3, significant differences emerged between administrations in the course of CPM‑02 (Geneva, November 2002). The majority of those differences can be explained as a result of fundamental differences in the way countries organize these agencies and bodies.

The view of the Russian Federation is that, for the purposes of item 1.3 of the WRC‑03 agenda, radiocommunication and spectrum requirements for agencies responsible for public protection and those responsible for emergency relief should be treated separately; the reasons for this are set forth below.

It is generally recognized that the work of public protection services is of a day-to-day nature and conducted by specially authorized national agencies within the limits of national boundaries, as a rule. Spectrum planning for these agencies and organizations is therefore a purely national prerogative. For this reason the Russian Federation proposes that the spectrum requirements for public protection systems be treated as a matter falling within the exclusive competence of national administrations, in the framework of existing allocations made in the Radio Regulations for specific radiocommunication services. The Russian Administration therefore considers that it would be redundant to put additional provisions in the Radio Regulations confirming the rights of national administrations to use radiocommunication systems on their territories for the purposes of public protection services, as long as such utilization is not contrary to the existing provisions of the Radio Regulations.

Spectrum utilization by organizations providing emergency assistance and disaster relief, however, as a rule comes up for consideration on a temporary basis only, for the duration of specialized operations. Those operations, because of their nature, frequently involve international cooperation between the agencies involved. Joint relief and emergency relief work must be simplified and made more effective with due use of multilateral agreements on the coordination of spectrum use in emergency situations.

In addition, it should be recognized that public protection agencies usually play an active role in relief operations. It is therefore necessary to minimize the overlap, if any, of public protection and disaster relief frequency bands, to reduce the risk of congestion.

Non-dedicated systems

The Russian Administration considers that existing systems and networks, including public systems and networks, have considerable potential for providing specialized services for PP and DR applications, and that such complementary utilization should be in response to market demands. Close consideration should be given to the potential of existing technologies to service PP and DR applications within the existing allocations of the Radio Regulations. To ensure that existing and future non-dedicated technologies are adequately taken into consideration, ITU‑R will need to study numerous questions more closely, such as: Which services (fixed, mobile, satellite, amateur, etc.) should it be permissible to use for PP and DR purposes? To what extent do newly implemented systems such as IMT-2000 meet the demands of PP and DR systems? Are dedicated technological solutions for PP and DR systems, along with dedicated frequency bands, the best way to proceed, or can existing technologies be used?

Methods for assessing spectrum requirements for PPDR systems

It is generally recognized that spectrum utilization by public protection applications falls within the area of competency of national administrations. However, this does not rule out the possibility that 

public protection agencies may be involved in joint international operations. Existing methods for assessing spectrum requirements for public protection systems, and the results achieved with those methods, are primarily oriented towards the largely national spectrum requirements of such systems, giving no indication as to the amount of the resource that should be harmonized globally or regionally.

Increasing the effectiveness of relief operations clearly requires that they be conducted on an international level. Again, however, the existing methods do not provide an assessment of the amount of harmonized spectrum required for joint disaster relief operations. In addition, currently accepted methods focus on scenarios involving high‑population density and urban conditions, whereas the greater part of disaster relief operations in fact takes place in thinly populated and remote regions, with reduced spectrum demand.

Existing methods do not address questions concerning how best to take advantage of the possibilities offered by existing and future non-dedicated technologies, including public systems and amateur and satellite service systems; nor do they consider how newly implemented systems such as IMT-2000 can be used to satisfy the requirements of PP and DR applications. Taking into account the potential represented by existing, non-dedicated systems could further reduce the total spectrum requirements of PP and DR systems.

Conclusion

The majority of the questions indicated above remains unresolved, and further work is clearly required in the ITU‑R framework. There is therefore a need during WRC‑03 to compile the issues involved in a special resolution covering spectrum, technology and regulatory aspects of the utilization of PP and DR systems. The Administration of the Russian Federation therefore proposes to deal with agenda item 1.3 at WRC‑03 by elaborating a new Resolution to replace Resolution 645 (WRC‑2000). A proposed text is given below.

Proposals

Methods to satisfy agenda item 1.3

To satisfy agenda item 1.3 relating to the identification of globally/regionally-harmonized bands for future advanced protection and relief systems, the Conference should elaborate a new Resolution.

NOC
RUS/30/1

No change to Article 5 in relation to this agenda item.
Reasons:
As regards globally/regionally harmonized spectrum for future advanced solutions to meet protection and relief requirements, it is not necessary at the present conference to identify a list of globally or regionally allocated frequency bands for protection and relief applications by means of footnotes in RR Article 5, insofar as those applications can be used within the framework of existing systems in the appropriate services pursuant to the Radio Regulations. Adding such footnotes to RR Article 5 would significantly complicate the interpretation by national administrations of their rights to utilization of the identified bands by other existing services and would create an imbalance in the regulatory status of existing systems and PP and DR systems.

ADD
RUS/30/2

DRAFT  RESOLUTION  [PPDR]  (WRC‑03)

Spectrum and regulatory questions concerning 
public protection and disaster relief systems

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
the importance of public protection agencies and organizations, responsible for 

i)
maintenance of law and order; and

ii)
protection of life and property;

b)
the importance of disaster relief agencies and organizations, responsible for emergency response and disaster mitigation; 

c)
the growing telecommunication needs of public agencies and organizations dealing with law and order, on the one hand, and disaster relief and emergency response, on the other;

d)
the ITU/United Nations international convention on the provision of telecommunication resources for disaster mitigation, facilitating the development of agreements for mutual aid between nations during emergencies; 

e)
that Resolution 98 (Minneapolis, 1998) of the Plenipotentiary Conference urges Member States to facilitate use of telecommunications for the safety and security of humanitarian personnel;

f)
that the provision of appropriate spectrum resources for both public protection and disaster relief communication systems is becoming increasingly important to the maintenance of a stable and prosperous society;

g)
that there is a need for interoperability and interworking between public protection and emergency response networks for international and cross-border operations in emergency situations;

h)
that organizations, including commercial entities, are involved in providing solutions for emergency response activities through special programmes;

i)
that some applications supporting public protection and disaster relief activities use commercial communication systems;

j)
that commercial systems are already capable of partially fulfilling the needs of public protection and disaster relief, and the development of functions which will fulfil such needs is continuing;

k)
that public protection and emergency services at the present time use mostly narrow‑band applications, including voice and low data-rate, typically in channel bandwidths of 25 kHz or less;

l)
that although there will continue to be narrow-band requirements, many future applications will be wideband (typical data rates in the range of 384-500 kbit/s) and/or broadband (typical data rates in the range of 1-100 Mbit/s) with channel bandwidths dependent on the use of spectrally efficient technologies;

m)
that new technologies for wideband and broadband systems for public protection and emergency response services are being developed in various standards organizations;

n)
that there is potential for new technologies such as IMT-2000 and systems beyond and Intelligent Transportation Systems (ITS) which may support or supplement advanced public protection and disaster relief applications,

recognizing

a)
that public protection activities are day-to-day operations and are conducted for the most part within respective national borders by the specialized national public protection agencies, and that spectrum planning is therefore the sovereign right of the administration concerned;

b)
the importance of international and cross-border interoperability in the coordinated utilization of spectrum for emergency operations;

c)
that spectrum planning for public protection applications takes place at the national level, taking into account existing band allocations, coordination agreements with neighbouring countries, and other considerations;

d)
that spectrum planning for relief applications must duly take into account the need for interoperability and benefits of harmonization with neighbouring administrations;

e)
the special needs of developing countries, taking into account the ITU-D Handbook on disaster communications;

f)
the needs of countries, particularly developing countries, for low-cost communications equipment for public protection and disaster relief agencies and organizations; 

g)
that the trend is to increase the use of technologies based on Internet protocols, 

noting

a)
that many administrations use frequency bands below 1 GHz for narrow-band applications of the public protection and emergency services;

b)
that public protection and relief agencies and organizations have a minimum set of requirements, including, but not limited to, interoperability, secure and reliable communications, sufficient capacity to respond to emergencies, priority access in use of non-dedicated systems, fast response times, ability to handle multiple group calls and ability to cover large areas;
c)
that the identification of multiple frequency bands and use of innovative technologies can help to meet the communication needs of public protection and emergency services,

resolves 

1
to urge administrations to encourage public protection and disaster relief agencies and organizations to utilize both existing and new technologies and solutions (satellite and terrestrial), to the extent practicable, to satisfy the interoperability requirements of public protection and disaster relief services and to further the goals of those services;

2
to call on administrations to draw up agreements to provide a technical and operational basis for global cross-border circulation of communication equipment for public protection and disaster relief;

3
that administrations should encourage agencies and organizations to use advanced wireless solutions, for providing complementary support to public protection and disaster relief agencies and organizations, for example,

invites ITU-R

1
to conduct studies, as a matter of urgency, for the development of a Recommendation identifying frequency bands that could be used on a global/regional basis for disaster and emergency relief operations, taking into account existing services in these bands;

2
to conduct studies for the development of an ITU Recommendation on harmonized technologies for public protection and disaster relief systems,

instructs the Director of the Radiocommunication Bureau

to report on the results of these studies to WRC-07,

urges administrations

to participate actively in the aforementioned studies by submitting contributions to ITU-R,

recommends

that WRC-07 consider, to the extent practicable, the identification in a Recommendation of globally/regionally harmonized frequency bands for disaster relief.

Agenda item 1.12

1.12
to consider allocations and regulatory issues related to the space science services in accordance with Resolution 723 (Rev.WRC-2000) and to review all Earth exploration-satellite service and space research service allocations between 35 and 38 GHz, taking into account Resolution 730 (WRC-2000)

resolves 1 in Resolution 723 – provision of up to 3 MHz of frequency spectrum for the implementation of telecommand links in the space research and space operations services in the frequency range 100 MHz to 1 GHz 

Introduction

1
The need for additional allocations to the space operations and space research services in the frequency range 100 MHz to 1 GHz is a result of the inadequate amount of spectrum allocated for telecommand Earth-to-space links of those services. The imbalance between downlinks and uplinks is a source of difficulties in the implementation of space operations/space research systems at frequencies below 1 GHz in accordance with the Radio Regulations.

2
ITU‑R has identified 257-262 MHz as the most promising band for additional allocations for Earth-to-space telecommand links in the space research and space operations services.

3
In the Russian Federation, the 257-262 MHz band being proposed for additional allocations is allocated to space operations and space research services on a primary basis. It is currently being used by LEO satellite telecommand systems for the control of launcher operations and satellite launching systems.

4
It has been determined that, to protect stations in the fixed and terrestrial mobile services and earth stations in the MSS from interference created by the space operations and space research services in the 257-262 MHz band, coordination in accordance with No. 9.17 and the relevant provisions of Appendix 7 of the Radio Regulations will be required. On the basis of the worst-case scenario derived for the aeronautical mobile service, a coordination distance of 400 km was determined.

Proposals

The Russian Federation proposes that the 258-261 MHz band be allocated on a primary basis to Earth-to-space links in the space research and space operations services on a national basis. To implement this allocation, the Russian Federation proposes the following amendment to the Radio Regulations.

article  5

MOD
RUS/30/3

220-335.4 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	235-267

FIXED





MOBILE





5.111  5.199  5.252  5.254  5.256 ADD 5.XXX


ADD
RUS/30/4

5.XXX
Additional allocation: in the Russian Federation [, ….] the band 258-261 MHz is also allocated to the space research service and the space operations service (Earth-to-space) on a primary basis.

Reasons:
For the space-to-Earth direction, the space research and space operations services in the frequency band from 100 MHz to 1 GHz share primary allocations covering a total of 3.9 MHz and secondary allocations covering 10.35 MHz. For the Earth-to-space direction, the total allocation for telecommand links is only 2.4 MHz. For this reason it is imperative to make additional Earth-to-space allocations to redress the imbalance in the existing allocations and facilitate development of those services in the spectrum below 1 GHz.
APPENDIX  7  (WRC-2000)

MOD
RUS/30/5

TABLE  10

Predetermined coordination distances

	Frequency sharing situation
	Coordination distance (in sharing
situations involving services
allocated with equal rights)
(km)

	Type of earth station
	Type of terrestrial station
	

	Ground-based in the bands below 1 GHz to which No. 9.11A applies. Ground-based mobile in the bands within the range 1‑3 GHz to which No. 9.11A applies
	Mobile (aircraft)
	500

	Earth stations in the space research and space operations services in the 258-261 MHz band
	Mobile (aircraft)
	400

	Aircraft (mobile) (all bands)
	Ground-based
	500

	...
	
	


Reasons:
To ensure adequate protection for the existing services, it is proposed to set the predetermined coordination distance in Appendix 7 of the Radio Regulations at 400 km, based on a sharing scenario involving systems of the aeronautical mobile service.

Agenda item 1.15

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 605 – RNSS (space-to-Earth) 1 164-1 215 MHz

Introduction

1
WRC-2000 introduced new allocations in the 1 164-1 215 MHz band for the use of the RNSS (space-to-Earth) and (space-to-space).

2
To protect the ARNS, No. 5.328A imposed a provisional limit of –115 dB(W/m2), in any 1 MHz band, on the aggregate pfd produced by all RNSS systems in the band 1 164‑1 215 MHz.

3
Studies were conducted by ITU‑R in accordance with Resolution 605 (WRC-2000), and it was determined that protection of the ARNS in the band 1 164‑1 215 MHz requires that the equivalent pfd from all RNSS systems not exceed –121.5 dB(W/m2) in any 1 MHz band. ITU-R also developed methodology to determine the equivalent pfd created by all RNSS systems.

4
In addition to the aggregate equivalent pfd limit, it was determined that there is a need to adopt provisions to ensure equitable shared utilization of the available aggregate interference allowance.

5
ITU‑R studies furthermore showed that: a consultation mechanism between administrations is needed; “real” RNSS systems need to be taken into account for compliance with the aggregate protection criterion; and RNSS systems should be required to coordinate with each other under RR Nos. 9.12, 9.12A and 9.13, and not just No. 9.7 as is the case at present.

Proposals

MOD
RUS/30/6

To protect the aeronautical radionavigation-satellite service from harmful interference by the radionavigation-satellite service in the 1 164‑1 215 MHz band, the limit for the aggregate equivalent power flux‑density level produced by all space stations of all RNSS systems should be established at –121.5 dB(W/m2) in any 1 MHz band.

MOD
RUS/30/7

The following per-source limits should apply for the power flux-density created at the Earth’s surface by any one space station operating in an RNSS system in the band 1 164‑1 215 MHz:


–129 dB(W/m2) in 1 MHz;


–118 dB(W/m2) in 51 MHz.

The Russian Federation supports the introduction of coordination procedures in the bands 1 164‑1 300 MHz, 1 559-1 610 MHz and 5 010-5 030 MHz for all RNSS systems, regardless of the date of their notification. In conjunction with this, the Russian Federation is in favour of the adoption of transitional measures for RNSS systems notified prior to the end of WRC‑03. These measures should ensure uniform rules for coordination between RNSS systems in the above‑mentioned bands.

ADD
RUS/30/8

DRAFT  Resolution  [TM-RNSS]  (WRC-03)

Transitional measures for coordination between radionavigation-satellite 
service systems in the bands 1 164‑1 215 MHz, 1 559‑1 610 MHz 
and 5 010‑5 030 MHz
The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that WRC-2000 (Istanbul) decided to allocate the bands 1 164‑1 215 MHz, 1 260‑1 300 MHz and 5 010-5 030 MHz to the radionavigation-satellite service (space-to-Earth) (space-to-space) in addition to the bands 1 215‑1 260 MHz and 1 559‑1 610 MHz previously allocated to the radionavigation-satellite service (RNSS);

b)
that this Conference has determined that there is a need to coordinate all RNSS systems in the bands 1 164-1 300 MHz, 1 559‑1 610 MHz and 5 010-5 030 MHz in accordance with Nos. 9.12, 9.12A and 9.13 of the Radio Regulations, in addition to No. 9.7, which is already being applied,

resolves

1
that for RNSS systems in the bands mentioned in considering b) above, complete coordination or notification information (as appropriate) received by the Bureau [before end WRC‑03] shall be considered, as from its date of receipt, as complete coordination information under Nos. 9.12, 9.12A or 9.13, as appropriate;

2
that application of the provisions of Nos. 9.12, 9.12A or 9.13 in the bands 1 215‑1 260 MHz and 1 559‑1 610 MHz shall not constrain the utilization of frequency assignments to RNSS systems brought into service prior to 2 June 2000,

instructs the Director of the Radiocommunication Bureau

1
as of the end of WRC-03, to review all findings concerning the application of Nos. 9.12, 9.12A and 9.13 to RNSS systems for which complete coordination or notification information, as appropriate, has been received [before end WRC-03];

2
as of the end of WRC-03, for each RNSS system covered by instructs the Director of the Radiocommunication Bureau 1 above, to publish the relevant Special Section in an International Frequency Information Circular, taking into due account the terms of the resolves mentioned above.

Reasons:
Uniform coordination procedures will be applied to RNSS systems, taking into consideration the chronology of notification and bringing into service.

MOD
RUS/30/9

RESOLUTION  49  (Rev.WRC-03)

Administrative due diligence applicable to some satellite
radiocommunication services

The World Radiocommunication Conference (Geneva,2003),

considering

a)
that Resolution 18 of the Plenipotentiary Conference (Kyoto, 1994) instructed the Director of the Radiocommunication Bureau to initiate a review of some important issues concerning international satellite network coordination and to make a preliminary report to WRC‑95 and a final report to WRC-97;

b)
that the Director of the Radiocommunication Bureau provided a comprehensive report to WRC-97, including a number of recommendations for action as soon as possible and for identifying areas requiring further study;

c)
that one of the recommendations in the Director’s report to WRC‑97 was that administrative due diligence should be adopted as a means of addressing the problem of reservation of orbit and spectrum capacity without actual use; 

d)
that experience may need to be gained in the application of the administrative due diligence procedures adopted by WRC-97, and that several years may be needed to see whether administrative due diligence measures produce satisfactory results;

e)
that new regulatory approaches may need to be carefully considered in order to avoid adverse effects on networks already going through the different phases of the procedures;

f)
that Article 44 of the Constitution sets out the basic principles for the use of the radio-frequency spectrum and the geostationary-satellite and other satellite orbits, taking into account the needs of developing countries,

considering further

g)
that WRC-97 decided to reduce the regulatory time-frame for bringing a satellite network into use;

h)
that WRC-2000 considered the results of the implementation of the administrative due diligence procedures and prepared a report to the 2002 Plenipotentiary Conference in response to Resolution 85 (Minneapolis, 1998),

resolves

1
that the administrative due diligence procedure contained in Annex 1 to this Resolution shall be applied as from 22 November 1997 for a satellite network or satellite system of the fixed-satellite service, mobile-satellite service or broadcasting-satellite service for which the advance publication information under No. 9.2B, or for which the request for modifications of the Region 2 Plan under Article 4, § 4.2.1 b) of Appendices 30 and 30A that involve the addition of new frequencies or orbit positions, or for which the request for modifications of the Region 2 Plan under Article 4, § 4.2.1 a) of Appendices 30 and 30A that extend the service area to another country or countries in addition to the existing service area, or for which the request for additional uses in Regions 1 and 3 under § 4.1 of Article 4 of Appendices 30 and 30A, or for which the submission of information of Annex 2 of Appendix 30B under supplementary provisions applicable to additional uses in the planned bands as defined in Article 2 of that Appendix (Section III of Article 6 of Appendix 30B) has been received by the Bureau from 22 November 1997;

2
that for a satellite network or satellite system of the fixed-satellite service, mobile‑satellite service or broadcasting-satellite service within the scope of § 1, 2 or 3 of Annex 1 to this Resolution not yet recorded in the Master International Frequency Register (MIFR) by 22 November 1997, for which the advance publication information under No. 1042 or the request for a modification to the Plans of Appendices 30 and 30A or for the application of Section III of Article 6 of Appendix 30B has been received by the Bureau before 22 November 1997, the responsible administration shall submit to the Bureau the complete due diligence information in accordance with Annex 2 to this Resolution not later than 21 November 2003, or before the expiry of the notified period for bringing the satellite network into use, plus any extension period which shall not exceed three years pursuant to the application of No. 1550 or the dates specified in the relevant provisions of Article 4 of Appendix 30, Article 4 of Appendix 30A or Article 6 of Appendix 30B, whichever date comes earlier. If the date of bringing into use, including extension specified above, is before 1 July 1998, the responsible administration shall submit to the Bureau the complete due diligence information in accordance with Annex 2 to this Resolution not later than 1 July 1998;

3
that for a satellite network or satellite system of the fixed-satellite service, mobile‑satellite service or broadcasting-satellite service within the scope of § 1, 2 or 3 of Annex 1 to this Resolution recorded in the MIFR by 22 November 1997, the responsible administration shall submit to the Bureau the complete due diligence information in accordance with Annex 2 to this Resolution not later than 21 November 2000, or before the notified date of bringing the satellite network into use (including any extension period), whichever date comes later;

4
that the administrative due diligence procedure contained in Annex 1 to this Resolution shall be applied also as from [end WRC-03] for a satellite network or satellite system of the radionavigation-satellite service for which the advance publication information under No. 9.2B has been received by the Bureau after [end WRC-03];

5
that for a satellite network or satellite system of the radionavigation-satellite service within the scope of § 1 of Annex 1 to this Resolution for which notification information under No. 11.15 of the Radio Regulations has been received by the Bureau prior to [end WRC-03], the responsible administration shall submit to the Bureau the complete due diligence information in accordance with Annex 2 to this Resolution not later than 1 February 2004, or before the notified 

date of bringing the satellite network into use (including any extension period under No. 11.44 of the Radio Regulations), whichever is later;

6
that six months before the expiry date specified in resolves 3 or 5 above, if the responsible administration has not submitted the due diligence information, the Bureau shall send a reminder to that administration;

7
that if the due diligence information is found to be incomplete, the Bureau shall immediately request the administration to submit the missing information. In any case, the complete due diligence information shall be received by the Bureau before the expiry date specified in resolves 3 or 5 above, as appropriate, and shall be published by the Bureau in the International Frequency Information Circular (BR IFIC);

8
that if the complete due diligence information is not received by the Bureau before the expiry date specified in resolves 3 or 5 above, the request for coordination or request for a modification to the Plans of Appendices 30 and 30A or for application of Section III of Article 6 of Appendix 30B as covered by resolves 1 above submitted to the Bureau shall be cancelled. Any modifications of the Plans (Appendices 30 and 30A) shall lapse and any recording in the MIFR as well as recordings in the Appendix 30B List shall be deleted by the Bureau after it has informed the concerned administration. The Bureau shall publish this information in the BR IFIC,

further resolves

that the procedures in this Resolution are in addition to the provisions under Article 9 or 11 of the Radio Regulations or Appendices 30, 30A or 30B, as applicable, and, in particular, do not affect the requirement to coordinate under those provisions (Appendices 30, 30A) in respect of extending the service area to another country or countries in addition to the existing service area,

instructs the Director of the Radiocommunication Bureau

to report to WRC-03 and future competent world radiocommunication conferences on the results of the implementation of the administrative due diligence procedure, 

instructs the Secretary-General 

to bring this Resolution to the attention of the [2006] Plenipotentiary Conference.

ANNEX  1  TO  RESOLUTION  49  (Rev.WRC-03)

1
Any satellite network or satellite system of the fixed-satellite service, mobile-satellite service, radionavigation-satellite service or broadcasting-satellite service with frequency assignments that are subject to coordination under Nos. 9.7, 9.11, 9.12, 9.12A and 9.13, Resolution 33 (Rev.WRC‑97), and Resolution 46 (Rev.WRC-97) shall be subject to these procedures.

2
Any request for modifications of the Region 2 Plan under the relevant provisions of Article 4 of Appendices 30 and 30A that involve the addition of new frequencies or orbit positions or for modifications of the Region 2 Plan under the relevant provisions of Article 4 of Appendices 30 and 30A that extend the service area to another country or countries in addition to the existing service area or request for additional uses in Regions 1 and 3 under the relevant provisions of Article 4 of Appendices 30 and 30A shall be subject to these procedures.

3
Any submission of information under Annex 2 of Appendix 30B under supplementary provisions applicable to additional uses in the planned bands as defined in Article 2 of that Appendix (Section III of Article 6 of Appendix 30B) shall be subject to these procedures.

4
An administration requesting coordination for a satellite network under § 1 above shall send to the Bureau as early as possible before bringing into use, but in any case to be received before the end of the five-year period established as a limit to bringing into use in No. 9.1, the due diligence information relating to the identity of the satellite network and the spacecraft manufacturer specified in Annex 2 to this Resolution.

5
An administration requesting a modification of the Region 2 Plan or additional uses in Regions 1 and 3 under Appendices 30 and 30A under § 2 above shall send to the Bureau as early as possible before bringing into use, but in any case to be received before the end of the period established as a limit to bringing into use in accordance with the relevant provisions of Article 4 of Appendix 30 and the relevant provisions of Article 4 of Appendix 30A, the due diligence information relating to the identity of the satellite network and the spacecraft manufacturer specified in Annex 2 to this Resolution.

6
An administration applying Section III of Article 6 of Appendix 30B relating to additional uses under § 3 above shall send to the Bureau as early as possible before the bringing into use, but in any case so as to be received before the bringing into use, the due diligence information relating to the identity of the satellite network and the spacecraft manufacturer specified in Annex 2 to this Resolution.

7
The information to be submitted in accordance with § 4, 5 or 6 above shall be signed by an authorized official of the notifying administration or of an administration that is acting on behalf of a group of named administrations.

8
On receipt of the due diligence information under § 4, 5 or 6 above, the Bureau shall promptly examine that information for completeness. If the information is found to be complete, the Bureau shall publish the complete information in a special section of the BR IFIC within 30 days.

9
If the information is found to be incomplete, the Bureau shall immediately request the administration to submit the missing information. In all cases, the complete due diligence information shall be received by the Bureau within the appropriate time period specified in § 4, 5 or 6 above, as the case may be, relating to the date of bringing the satellite network into use.

10
Six months before expiry of the period specified in § 4, 5 or 6 above and if the administration responsible for the satellite network has not submitted the due diligence information under § 4, 5 or 6 above, the Bureau shall send a reminder to the responsible administration.

11
If the complete due diligence information is not received by the Bureau within the time limits specified in this Resolution, the networks covered by § 1, 2 or 3 above shall no longer be taken into account and shall not be recorded in the MIFR. The provisional recording in the MIFR shall be deleted by the Bureau after it has informed the concerned administration. The Bureau shall publish this information in the BR IFIC.

With respect to the request for modification of the Region 2 Plan or for additional uses in Regions 1 and 3 under Appendices 30 and 30A under § 2 above, the modification shall lapse if the due diligence information is not submitted in accordance with this Resolution.

With respect to the request for application of Section III of Article 6 of Appendix 30B under § 3 above, the network shall also be deleted from the Appendix 30B List, if applicable.

12
Before the Bureau extends the date of bringing into use under No. 11.44, the complete due diligence information under § 4 above shall have been submitted by the responsible administration.

13
An administration notifying a satellite network under § 1, 2 or 3 above for recording in the MIFR shall send to the Bureau as early as possible before bringing into use, but in any case before the date of bringing into use, the due diligence information relating to the identity of the satellite network and the launch services provider specified in Annex 2 to this Resolution.

14
When an administration has completely fulfilled the due diligence procedure but has not completed coordination, this does not preclude the application of No. 11.41 by that administration.

ANNEX  2  TO  RESOLUTION  49  (Rev.WRC-03)

A
Identity of the satellite network

a)
Identity of the satellite network

b)
Name of the administration

c)
Country symbol

d)
Reference to the advance publication information or to the request for modification of the Region 2 Plan or for additional uses in Regions 1 and 3 under Appendices 30 and 30A
e)
Reference to the request for coordination (not applicable for Appendices 30 and 30A)

f)
Frequency band(s)

g)
Name of the operator

h)
Name of the satellite

i)
Orbital characteristics.

B
Spacecraft manufacturer*
a)
Name of the spacecraft manufacturer

b)
Date of execution of the contract

c)
Contractual “delivery window”

d)
Number of satellites procured.

C
Launch services provider

a)
Name of the launch vehicle provider

b)
Date of execution of the contract

c)
Launch or in-orbit delivery window

d)
Name of the launch vehicle

e)
Name and location of the launch facility.

Reasons:
Resolution 49 is proposed as the first element of a mechanism to determine which RNSS systems are “real” for purposes of coordination and consultation between administrations.
Resolution 606 – RNSS (space-to-Earth) 1 215‑1 300 MHz

Introduction

1
WRC‑2000 brought in a new allocation to the radionavigation-satellite service (space-to-Earth) (space-to-space) in the 1 260‑1 300 MHz band, adjacent to the 1 215‑1 260 MHz band already allocated to RNSS.

2
Resolution 606 (WRC‑2000) determined the need for technical, operational and regulatory studies to be conducted in time for WRC‑03, including an assessment of the need for a power flux-density limit concerning the operation of radionavigation-satellite service (space-to-Earth) systems in the frequency band 1 215‑1 300 MHz in order to protect the radionavigation and the radiolocation services.

3
Considering that radionavigation-satellite service (space-to-Earth) systems have for a long time successfully shared the 1 215‑1 260 MHz band with radar systems, WRC‑2000 decided that no additional constraints should be placed on RNSS (space-to-Earth) systems operating in the 1 215‑1 260 MHz band. This means that in the 1 215‑1 260 MHz band radiolocation and radionavigation systems shall only be entitled to claim protection from new RNSS systems.

4
Pursuant to Resolution 606 (WRC‑2000), ITU‑R conducted major investigations, without, however, arriving at a definitive conclusion concerning a pfd limit to be applied to RNSS satellites throughout the 1 215‑1 300 MHz band for the protection of the radiolocation and radionavigation services.

5
In this situation, the radiolocation and radionavigation services in the 1 215‑1 300 MHz band can be protected from new RNSS systems in a manner similar to that used for existing systems, by using the restriction “shall not cause harmful interference” and applying RR Article 15. No additional constraints must be placed on RNSS systems brought into service prior to 2 June 2000.

6
ITU‑R studies should be continued to find appropriate criteria and methods for protecting the radiolocation and radionavigation services from harmful interference by the RNSS.

Proposals

MOD
RUS/30/10

Introduce provisions in the Radio Regulations to protect the radiolocation and aeronautical radionavigation services (allocations under RR No. 5.334) in the 1 215‑1 300 MHz band from harmful interference from radionavigation-satellite service systems brought into operation after 2 June 2000. These provisions must not place any additional constraints on RNSS systems brought into operation up to that date.

Reasons:
Protection can be provided to the radiodetermination services from harmful interference by the RNSS in the 1 215‑1 300 MHz band while complying with the requirements of resolves 1 of Resolution 606.

Propose that ITU‑R complete studies concerning criteria, methods and procedures for protecting the radiolocation and radionavigation services from harmful interference from the radionavigation-satellite service and prepare appropriate Recommendations and other proposals to assist in meeting the requirements for protection of the radiolocation and radionavigation services.

Reasons:
There is a need to complete studies to assist in fulfilling the provisions on the protection of the radiodetermination services from harmful interference by the RNSS.

article  5

MOD
RUS/30/11

5.331
Additional allocation:  in Algeria, Germany, Austria, Bahrain, Belgium, Benin, Bosnia and Herzegovina, Burundi, Cameroon, China, Croatia, Denmark, the United Arab Emirates, France, Greece, India, Iran (Islamic Republic of), Iraq, Kenya, The Former Yugoslav Republic of Macedonia, Liechtenstein, Luxembourg, Mali, Mauritania, Norway, Oman, the Netherlands, Portugal, Qatar, the Russian Federation, Senegal, Slovenia, Somalia, Sudan, Sri Lanka, Sweden, Switzerland, Turkey and Yugoslavia, the band 1 215-1 300 MHz is also allocated to the radionavigation service on a primary basis.     (WRC‑03)
Reasons:
This is to make the Radio Regulations reflect actual utilization of the 1 215‑1 300 MHz band in the Russian Federation by the radionavigation service, for which protection must also be provided from the risk of harmful interference by new RNSS systems.

SUP
RUS/30/12

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:
This is required in order to fulfil the resolutions and instructions in Resolution 606 by means of the above proposals. Further application of Resolution 606 is not required.

Agenda item 1.27

1.27
to review, in accordance with Resolutions 540 (WRC-2000) and 735 (WRC-2000), the ITU‑R studies requested in those resolutions, and modify, as appropriate, the relevant regulatory procedures and associated sharing criteria contained in Appendices 30 and 30A and in the associated provisions

Introduction

There is a certain amount of interest in the possibility, which is technically feasible, of utilizing part of the spectrum allotted to it in the BSS Plan for FSS transmissions, at the discretion of the administration, while complying fully with all restrictions in Appendix 30/30A of the Radio Regulations. It will contribute to the development of interactive television, Internet, consumer broadband access and other television-related multimedia services that contribute to the development of television services.

However, from the viewpoint of the Radio Regulations the situation is not entirely clear. 

No. 5.492 of the Radio Regulations permits the utilization for FSS transmissions of 11.7‑12.5 GHz band assignments contained in the BSS Plan or the Region 1 and 3 List in Appendix 30, provided that such utilization does not cause more interference, or require more protection from interference, than Appendix 30 specifies for BSS assignments.

Under the BSS Plan (Appendix 30/30А), for BSS satellites the 11.7-12.5 GHz band space-to-Earth is associated with the bands 14.5-14.8 GHz and 17.3-18.1 GHz Earth-to-space; for use to be made of the provisions of 5.492, therefore, it is necessary to conduct FSS transmissions in those bands.

However, RR Nos. 5.510 and 5.516, which govern band utilization for feeder links under the BSS Plan, do not refer directly to the possibility of FSS transmissions, but limit utilization of the 14.5‑14.8 GHz and 17.3‑18.1 GHz bands to BSS feeder links.

There is thus a contradiction between No. 5.492 on the one hand and Nos. 5.510 and 5.516 on the other.

For the sake of consistency, the Administration of the Russian Federation proposes introducing into Article 5 and Appendix 30A of the Radio Regulations the modifications described below. They correspond to Option 1 in § 3.2.3.4 of the CPM Report. As far as coordination of transmitting FSS earth stations with FSS receiving earth stations or with terrestrial stations is concerned, the procedures of Appendix 30А applying to BSS feeder link earth stations must be used.

Proposals

article  5

MOD
RUS/30/13

14.25-15.63 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	14.5-14.8
FIXED





FIXED-SATELLITE (Earth-to-space)  5.510 ADD 5.510A




MOBILE





Space research


ADD
RUS/30/14
5.510А
In the 14.5-14.8 GHz band assignments to feeder-link stations which are in conformity with the appropriate regional Plan or included in the Regions 1 and 3 List in Appendix 30A may also be used for transmissions in the fixed-satellite service (Earth-to-space) other than feeder links for the broadcasting-satellite service, provided that such transmissions do not cause more interference, or require more protection from interference, than the feeder-link transmissions operating in conformity with the Plan or the List, as appropriate.

MOD
RUS/30/15

15.63-18.6 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	17.3-17.7

FIXED-SATELLITE
(Earth-to-space)  5.516 ADD 5.516A
Radiolocation
	17.3-17.7

FIXED-SATELLITE
(Earth-to-space)  5.516 ADD 5.516A
BROADCASTING-SATELLITE

Radiolocation
	17.3-17.7

FIXED-SATELLITE
(Earth-to-space)  5.516 ADD 5.516A
Radiolocation

	5.514
	5.514  5.515  5.517
	5.514

	17.7-18.1

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.484A
(Earth-to-space)  5.516 ADD 5.516A
MOBILE
	17.7-17.8

FIXED

FIXED-SATELLITE
(space-to-Earth)
(Earth-to-space)  5.516 ADD 5.516A
BROADCASTING-SATELLITE

Mobile  5.518
5.515  5.517
	17.7-18.1

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.484A
(Earth-to-space)  5.516 ADD 5.516A
MOBILE

	
	17.8-18.1

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.484A
(Earth-to-space)  5.516 ADD 5.516A
MOBILE
	


ADD
RUS/30/16
5.516А
In the 17.3-18.1 GHz band assignments to feeder-link stations which are in conformity with the appropriate regional Plan or included in the Regions 1 and 3 List in Appendix 30A may also be used for transmissions in the fixed-satellite service (Earth-to-space) other than feeder links for the broadcasting-satellite service, provided that such transmissions do not cause more interference, or require more protection from interference, than the feeder-link transmissions operating in conformity with the Plan or the List, as appropriate.

APPENDIX  30A  (WRC‑2000)

             ARTICLE  5     (WRC‑2000)

5.2
Examination and recording

5.2.1
The Bureau shall examine each notice:

...

MOD
RUS/30/17
d)
with respect to its conformity with the appropriate Regional feeder-link Plan or the Regions 1 and 3 feeder-link Lists, however, having characteristics differing from those in this Plan or in the Regions 1 and 3 feeder-link Lists in one or more of the following aspects:

–
use of a reduced e.i.r.p.,

–
use of a reduced coverage area entirely situated within the coverage area appearing in the Plan or in the Regions 1 and 3 feeder-link Lists,

–
use of other modulating signals in accordance with the provisions of § 3.1.3 to Annex 5 of Appendix 30,

–
use of the assignment for transmission in the fixed-satellite service in accordance with Nos. 5.510A and 5.516A,
–
in the case of Region 2, use of an orbital position under the conditions specified in § B of Annex 7 to Appendix 30,

–
in the case of Regions 1 and 3, use of an orbital position under the conditions specified in § 3.15 of Annex 312,

Agenda item 1.28

1.28
to permit the use of the band 108-117.975 MHz for the transmission of radionavigation satellite differential correction signals by ICAO standard ground-based systems

Introduction

Item 1.28 of the WRC‑03 agenda proposes to examine the use of the 108-117.975 MHz band for the transmission of radionavigation satellite differential correction signals by ICAO standard ground-based systems (VDB GBAS). This issue was put on the WRC‑03 agenda because the function of transmitting auxiliary information (such as differential correction signals) by radio links operating in the band 108-117.975 MHz, which is allocated to the aeronautical radionavigation service, does not correspond to the terms radionavigation and radiodetermination as defined in the Radio Regulations. As ITU‑R prepared the part of the CPM Report dealing with this question, its scope was effectively expanded, so that now, apart from an additional allocation for VDB GBAS, the possibility of dependent surveillance systems (VDL mode 4) utilizing that frequency band for data transmission via air-to-ground and air-to-air links is also being examined.

The part of the CPM Report dealing with this item (Chapter 1, § 1.5) cites three possible methods (A, B and C). Methods B and C would allocate the 108-117.975 MHz band (or a portion thereof) not only to differential correction systems but also dependent surveillance systems (VDL mode 4). However, questions as to the compatibility of VDL (mode 4) systems with stations of the existing radio services have not been sufficiently studied.

In the following, we present the provisional results of an analysis of the compatibility of new VDL (mode 4) dependent surveillance systems with systems in the aeronautical radionavigation service and the broadcasting service, and proposals for satisfying this item of the WRC‑03 agenda on the basis of those results.

Assessment of the influence of an airborne VDL (mode 4) transmitter on existing aeronautical radionavigation service systems operating on the same aircraft

At the present time ICAO standard systems ILS and VOR are in operation in the aeronautical radionavigation service. 

The CPM Report (§ 1.5.2) suggests that compatibility of dependent surveillance systems VDL (mode 4) with existing ICAO systems may be ensured using appropriate ICAO standards incorporated in Annex 10 to the ICAO Convention.

An examination of the ICAO standards has shown that this could result in interference from the airborne VDL (mode 4) transmitter into the airborne ILS and VOR receivers operating on the same aircraft, exceeding the acceptable levels by 53 dB and 46 dB for ILS and VOR receivers respectively.

If VDL (mode 4) transmitters are not to interfere with ILS and VOR receivers, it will be necessary to either change the ICAO standards or provide sufficient selectivity (up to several MHz) for the carrier frequencies for VDL transmitters and ILS and VOR receivers; the latter option may turn out to be impracticable given the existing compatibility problems in that band.

Assessment of the compatibility of airborne VDL (mode 4) transmitters with stations of the broadcasting service

The CPM Report states that “Compatibility of the surveillance systems with FM broadcasting has not yet been fully addressed”. It goes on to observe that ITU-R has not studied compatibility between digital sound broadcasting systems and additional aeronautical systems in the band 108‑117.975 MHz.

At the present time the main problem of compatibility between systems in the aeronautical radionavigation service (ILS and VOR) operating in the 108-137 MHz band and broadcasting stations operating in the 87-108 MHz band is the effect that unwanted emissions from the latter could have on the operation of airborne ILS and VOR receivers. To address this problem, requirements have been integrated in ICAO standards, stipulating that airborne ILS and VOR receivers must resist the effects of interference from VHF FM broadcast signals. These requirements allow broadcast stations to operate at certain levels of unwanted emissions.
Those levels were compared with the levels that correspond to the ICAO requirements for interference resistance of new radionavigation systems (the differential correction system VDB GBAS and the dependent surveillance system VDL mode 4). 

Analysis showed the following:

–
The requirements for airborne VDB GBAS receivers are sufficient to ensure protection of those receivers against unwanted emissions of broadcasting stations at the levels agreed in the past to protect ILS and VOR receivers. The use of VDB GBAS will therefore not create any additional constraints for broadcasting stations.

–
The requirements for airborne and terrestrial VDL (mode 4) receivers are NOT SUFFICIENT to ensure protection against unwanted emissions of broadcasting stations at those levels. Excess interference reaches levels of up to 12.5 dB and 21.5 dB for a terrestrial and an airborne VDL receiver respectively, and occurs at frequencies both 

higher and lower than 112 MHz. Compatibility with FM broadcasting stations thus cannot be addressed by merely limiting utilization to frequencies above 112 MHz. The use of a VDL (mode 4) system could therefore lead to substantial additional constraints on the broadcasting service.

Conclusions

The results of the provisional analysis allow the following conclusions to be made.

–
The utilization of a dependent surveillance systems (VDL mode 4) in any portion of the 108-117.975 MHz band can create compatibility problems with the existing aeronautical radionavigation services in the same band, ILS and VOR; it can also significantly constrain the use and development of FM broadcasting in the 87-108 MHz band.

–
To resolve the question as to the possibility of an additional allocation in the 108‑117.975 MHz band for dependent surveillance, studies need to be carried out on compatibility with existing aeronautical radionavigation service and with FM broadcasting. 

Proposals

In view of the above, the following proposals are made with respect to item 1.28 of the WRC‑03 agenda.

MOD
RUS/30/18

Utilization of the 108-117.975 MHz band for the transmission of satellite radionavigation differential correction signals should be permitted on a worldwide basis.

MOD
RUS/30/19

The question of permitting use of the 108-117.975 MHz band by VDL (mode 4) aeronautical dependent surveillance systems should be put on the agenda for WRC‑07.

These proposals correspond to Method A of the CPM Report.

Agenda item 1.37

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

Introduction

It is planned under item 1.37 of the WRC‑03 agenda to examine the regulatory and technical provisions for satellite networks using highly elliptical orbits (HEOs).

The intention, originally, was to determine the regulatory status of HEO systems and establish what direction future technical and regulatory studies should take, should they be shown to be necessary.

In fact, the studies conducted already have gone well beyond the scope of that question, extending to the development of proposals for revising technical norms and limits contained in the Radio Regulations. They include questions as to the compatibility of fixed service (FS) systems and systems in the fixed-satellite service (FSS) having satellites in HEO. ITU‑R studies of these issues have not been completed, while the results of studies submitted by administrations have been contradictory. In the CPM Report, proposals for pfd masks for FSS-HEO systems to protect FS systems in the 4 GHz band differ by as much as 30 dB.

The proposals that contain the most restrictive limits are based on assumptions of a large number of HEO satellites (between 36 and 52) and extremely rigorous criteria for FS protection. Those proposals leave out of consideration such factors as the nature of the effect of the interference from FSS satellites into a multi-hop FS link, the effect of the apparent motion of FSS HEO satellites, and the non-Gaussian nature of the interference.

Studies conducted in Russia, as reported in the CPM-02 documents and in ITU Working Groups 4A and 4-9S, have shown the following.

The potential for interference into FS links from FSS-HEO satellites includes a special-case scenario: that in which a satellite signal is in line with the main antenna beam of an FS station. Apart from this special case, the effects of interference from an FSS-HEO satellite are no different from those of a satellite in geostationary orbit. On the other hand, the total number of FSS-HEO satellites operating in a given frequency band is expected not to exceed nine, which is much lower than the number of active satellites in geostationary orbit (over 200 in the 4 GHz band). There is thus no reason to establish special pfd standards for FSS-HEO satellites at high angles of arrival. In assessing the effects of interference for the case that a FSS-HEO satellite signal aligns directly with the main antenna beam of an FS station, the following must be taken into account.

1)
Direct alignment of an FSS-HEO satellite signal with the main beam of an FS antenna can affect no more than one hop of the FS link, and it can never involve more than one satellite at a time.

2)
The effect of interference is to increase in the FS link’s outage time during periods of deep fading of the FS link’s useful signal. As a result, the effect of interference on link outage depends on the mean level of the interfering signal, and not its maximum.

3)
The mean level of the interfering signal is some 7 to 9 dB lower than the maximum, as a result of the satellite’s transit through the active arc. 

4)
Increasing the outage time for one hop of a multi-hop FS link by the length of time Т1 has the effect of increasing the outage time for the entire link by an amount, ТL, that is smaller by a factor equal to the number of hops: ТL = Т1/n.
5)
The interfering signal from an FSS-HEO satellite is non-Gaussian, reducing its effect by 3‑5 dB compared to Gaussian noise.

Taking into account these factors, in the worst-case scenario interference from an FSS-HEO satellites increases the outage time of an FS link by no more than 1.3 to 2.6%, affecting no more than 9% of all FS links, and only assuming that all nine FSS-HEO systems, operating at the maximum pfd permitted under Article 21 of the Radio Regulations, are involved.

This must be weighed against the implications of limiting pfd for FSS-HEO systems, which would significantly curtail the advantages these systems offer over geostationary-satellite systems (and result in reduced capacity, larger antennas and so on), which make them an attractive alternative to the congested geostationary orbit.

Based on studies conducted at ITU‑R and in the Russian Federation itself, this Administration considers that the existing pfd limits for the 4 GHz band set out in Article 21 of the Radio Regulations are adequate for the protection of systems in the fixed service from interference by HEO systems in the fixed-satellite service.

Proposals

NOC
RUS/30/20

The Russian Federation therefore proposes no change to Article 21 of the Radio Regulations for frequencies higher than 3.4 GHz, in relation to agenda item 1.37.

_________________







*	NOTE – In cases where a contract for satellite procurement covers more than one satellite, the relevant information shall be submitted for each satellite.
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