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ARTICLE  5
MOD
COM5/383/1

890-1 260 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	960-1 164
AERONAUTICAL RADIONAVIGATION  5.328







MOD
COM5/383/2

890-1 260 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 164-1 215
AERONAUTICAL RADIONAVIGATION  5.328





RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space) 




ADD 5.BA02




MOD 5.328A


NOC
5.328

COM5/383/3

5.328
The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated ground-based facilities.     (WRC‑2000)
MOD
5.328A

COM5/383/4

5.328A
Stations in the radionavigation-satellite service in the band 1 164-1 215 MHz shall operate in accordance with the provisions of Resolution [COM5/8] (WRC-03) and shall not claim protection from stations in the aeronautical radionavigation service in the band 960-1 215 MHz. No. 5.43A does not apply. The provisions of No. 21.18 shall apply.     (WRC‑03)
ADD
RES[COM5/8]
COM5/383/5

resolution  [COM5/8]  (wrc-03)

Protection of aeronautical radionavigation service systems from the equivalent power flux-density produced by radionavigation-satellite service networks 
and systems in the 1 164-1 215 MHz frequency band

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the band 960-1 215 MHz is allocated on a primary basis to the aeronautical radionavigation service (ARNS) in all Regions;

b)
that the band 1 164-1 215 MHz is also allocated on a primary basis to the radionavigation-satellite service (RNSS), subject to the condition in No. 5.328A that operation of RNSS systems shall be in accordance with this Resolution;

c)
that WRC-2000 provided for implementation of a provisional aggregate power flux-density limit during the period between WRC-2000 and WRC‑03, and requested ITU-R studies on the need for an aggregate pfd limit, and revision, if necessary, of the provisional pfd limit given in No. 5.328A;
d)
that this Conference has determined that protection of the ARNS from harmful interference can be achieved if the value of the equivalent power flux-density (epfd) produced by all the space stations of all RNSS (space-to-Earth) systems in the 1 164-1 215 MHz band does not exceed the level of –121.5 dB(W/m2) in any 1 MHz band;
e)
that only a limited number of RNSS systems are expected to be deployed in the 1 164‑1 215 MHz band, and only a few of these systems at most would have overlapping frequencies;

f)
that ARNS systems can be protected without placing undue constraints on the development and operation of RNSS systems in this band;

g)
that to achieve the objectives in considering f), administrations operating or planning to operate RNSS systems will need to agree cooperatively through consultation meetings to equitably share the aggregate epfd in a manner to achieve the level of protection for ARNS systems that is stated in considering d);

h)
that it may be appropriate for representatives of administrations operating or planning to operate ARNS systems to be involved in determinations made pursuant to considering g);

i)
that this Conference has decided to apply the coordination provisions of Nos. 9.12, 9.12A and 9.13 to RNSS systems and networks for which complete coordination or notification information, as appropriate, is received by the Bureau after 1 January 2005,

noting

a)
that WRC-2000 invited ITU-R to conduct the appropriate technical, operational and regulatory studies on the overall compatibility between the radionavigation-satellite service and the aeronautical radionavigation service in the band 960‑1 215 MHz;

b)
that WRC-2000 resolved to recommend that WRC-03 review the results of the studies,

recognizing

that under No. 7.5 of the Radio Regulations, interested administrations have the ability, at any time, to request the assistance of the Bureau with respect to Articles 9 and 11 and associated procedures,

resolves

1
that in order to protect ARNS systems, administrations shall ensure, pursuant to this Resolution, that the equivalent pfd level produced by all space stations of all RNSS systems does not exceed the level –121.5 dB(W/m2) in any 1 MHz band;

2
that administrations operating or planning to operate in the 1 164‑1 215 MHz frequency band RNSS systems or networks, in collaboration, shall take all necessary steps, including, if necessary, by means of appropriate modifications to their systems or networks, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems or networks operating co-frequency in these frequency bands is shared equitably among the systems identified in resolves 3 and does not exceed the level of the aggregate protection criterion given in resolves 1 above;

3
that administrations, in carrying out their obligations under resolves 1 and 2 above, shall take into account only those RNSS systems with frequency assignments in the band 1 164-1 215 MHz that have met the criteria listed in the Annex to this Resolution through appropriate information provided to the consultation meetings referred to in considering g); 

4
that administrations, in developing agreements to carry out their obligations under resolves 1 and 2 above, shall establish mechanisms to ensure that all potential RNSS system operators and administrations are given full visibility of the process;

5
that in order to allow multiple RNSS systems to operate in the frequency band 1 164-1 215 MHz, no single RNSS system shall be permitted to use up the entire interference allowance specified in resolves 1 above in any 1 MHz of the 1 164-1 215 MHz band (see Recommendation [COM5/A]);

6
that to achieve the objectives in resolves 1 and 2 above, administrations operating or planning to operate RNSS systems will need to agree cooperatively through consultation meetings to achieve the level of protection for ARNS systems that is stated in resolves 1;

7
that administrations participating in this process of epfd calculation should hold consultation meetings on a regular basis (e.g. yearly);
8
the administrations participating in the consultation meeting shall designate one administration that shall communicate to the Bureau the results of any aggregate sharing determinations made in application of resolves 2 above, without regard to whether such determinations result in any modifications to the published characteristics of their respective systems or networks (see Recommendation [COM5/A]);

9
that administrations operating or planning to operate ARNS systems in the 1 164-1 215 MHz band should participate, as appropriate, in discussions and determinations relating to the resolves above;

10
that the methodology and the reference worst-case ARNS system antenna contained in Recommendation ITU-R M.1642 shall be used by administrations for calculating the aggregate epfd produced by all the space stations within all RNSS systems in the band 1 164-1 215 MHz,

instructs the Radiocommunication Bureau

1
to participate in consultation meetings mentioned under resolves 6 and to observe carefully results of the epfd calculation mentioned in resolves 1;

2
to determine whether the pfd level in recommends 1 of Recommendation [COM5/A] is exceeded by any subject space station, and to report the findings of this determination to the participants in the consultation meeting;

3
to publish in the International Frequency Information Circular, the information referred to in resolves 8 and instructs the Director 2,
invites the Radiocommunication Bureau

to examine the possibility, if needed, of developing software that can be used to calculate the equivalent pfd level mentioned under resolves 1,


invites administrations

1
to deal with RNSS intersystem matters, as required, as early as possible;

2
to provide the Bureau and all participants of the consultation meeting with access to appropriate software used to calculate the equivalent pfd level mentioned under resolves 1.

ANNEX  TO  RESOLUTION  [COM5/8]  (WRC-03)

Criteria for application of Resolution [COM5/8]

1
Submission of appropriate ITU Advance Publication information.

2
Entry into satellite manufacturing or procurement agreement, and entry into satellite launch agreement:

The RNSS system or network operator should possess:

i)
clear evidence of a binding agreement for the manufacture or procurement of its satellites; and

ii)
clear evidence of a binding agreement to launch its satellites.

The manufacturing or procurement agreement should identify the contract milestones leading to the completion of manufacture or procurement of satellites required for the service provision, and the launch agreement should identify the launch date, launch site and launch service provider. The notifying administration is responsible for authenticating the evidence of agreement. 

The information required under this criterion may be submitted in the form of a written commitment by the responsible administration.

3
As an alternative to satellite manufacturing or procurement and launch agreements, clear evidence of guaranteed funding arrangements for the implementation of the project would be accepted. The notifying administration is responsible for authenticating the evidence of these arrangements and for providing such evidence to other interested administrations in furtherance of its obligations under this Resolution.

ADD
REC [COM5/A]
COM5/383/6
recommendation  [COM5/A]  (wrc-03)

Guidelines for consultation meeting established in 
Resolution [COM5/8] (WRC-03)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that in accordance with the Radio Regulations (RR), the band 960-1 215 MHz is allocated on a primary basis to the aeronautical radionavigation service (ARNS) in all the ITU Regions;
b)
that WRC-2000 introduced a co-primary allocation for the radionavigation-satellite service (RNSS) in the frequency band 1 164-1 215 MHz (subject to the conditions specified under RR No. 5.328A), with a provisional limit on the aggregate pfd produced by all the space stations within all radionavigation-satellite systems at the Earth’s surface of (115 dB(W/m2) in any 1 MHz band for all angles of arrival;

c)
that WRC-03 revised this provisional limit and decided that the level of 
–121.5 dB(W/m2) in any 1 MHz for the aggregate equivalent power flux-density (epfd) applying for all the space stations within all RNSS systems, taking into account the reference worst-case ARNS system antenna characteristics described in Annex 2 of Recommendation ITU‑R M.1642, is adequate to ensure the protection of the ARNS in the band 1 164‑1 215 MHz;

d)
that WRC-03 decided that to achieve the objectives in resolves 1 and 2 of Resolution [COM5/8] (WRC-03), administrations operating or planning to operate RNSS systems will need to agree cooperatively through consultation meetings to achieve the level of protection for ARNS systems, and shall establish mechanisms to ensure that all potential RNSS system operators are given full visibility of the process but that only real systems are taken into account in the calculation of the aggregate epfd,
recommends

1
that in the implementation of resolves 5 of Resolution [COM5/8] (WRC-03), in the frequency band 1 164-1 215 MHz, the maximum power flux-density produced at the surface of the Earth by emissions from a space station in the radionavigation-satellite service, for all angles of arrival, should not exceed –129 dB(W/m2) in any 1 MHz band under free space propagation conditions;

2
that the RNSS characteristics listed in the Annex, used when applying the methodology contained in Recommendation ITU-R M.1642, as well as the calculated aggregate epfd in dB(W/m2) in each 1 MHz in the range 1 164‑1 215 MHz, should be made available in electronic format by the consultation meetings.

Annex  TO  Recommendation  [COM5/A]  (WRC-03)

List of RNSS system characteristics and format of the result of 
the aggregate epfd calculation to be provided to BR for 
publication for information

I
RNSS systems characteristics

I-1
RNSS ITU publication reference

	RNSS network name
	Network ID
	ITU Publication reference
	IFIC

	
	
	AR11/A/...
	

	
	
	API/A/...
	

	
	
	AR11/C/...
	

	
	
	CR/C/...
	


I-2
Non-GSO satellite system constellation parameters

For each non-GSO satellite system, the following constellation parameters should be provided to BR for publication for information:


N: 
number of space stations of the non-GSO system


K:
number of orbital planes


h:
satellite altitude above the Earth (km)


I:
inclination angle of the orbital plane above the Equator (degrees).

	Satellite index
I
	RAAN
(i,0 (degrees)
	Argument of latitude 
Ei,0 (degrees)

	1
	...
	...

	2
	...
	...

	...
	...
	...

	N
	...
	...


I-3
GSO satellite system longitude

For each GSO satellite system, the satellite longitude should be provided to BR for publication for information, as follows:


LonGSOi :
longitude of each of the GSO satellites (degrees).

I-4
Maximum non-GSO space station pfd versus the elevation angle at the Earth’s surface (worst 1 MHz)

For the non-GSO satellite system space stations, the maximum pfd in the worst 1 MHz versus elevation angle should be provided to BR for publication for information in a table format as follows:

	Elevation angle (each 1°)
	Pfd
(dB(W/(m2/MHz)))

	–4
	pfd (–4°)

	–3
	pfd (–3°)

	…
	…

	…
	…

	90
	Pfd (–90°)


I-5
Maximum GSO space station pfd versus latitude and longitude at the Earth’s surface (worst 1 MHz)

For each GSO satellite system space stations, the maximum pfd in the worst 1 MHz, defined as the 1 MHz in which the pfd of the signal is maximum versus latitude and longitude should be provided to BR for publication for information in a table format as follows:

	Longitude (each 1°)
	0
	1
	…
	360

	Latitude (each 1°)
	Maximum pfd dB(W/m2) in worst 1 MHz

	–90
	pfd (0, –90)
	…
	…
	…

	–89
	…
	…
	…
	…

	…
	…
	…
	…
	…

	…
	…
	…
	…
	…

	90
	…
	…
	…
	pfd (360, 90)


I-6
GSO/non-GSO satellite system spectrum

For each GSO and non-GSO satellite system, the level of spectrum emission in each 1 MHz relative to the spectrum value at the worst 1 MHz of the whole band (1 164-1 215 MHz) should also be provided to BR for publication for information.

II
Results of the aggregate epfd calculation in the worst MHz of the 1 164-1 215 MHz band

Maximum aggregate epfd in dB(W/m2) in the worst-case megahertz in the range 1 164‑1 215 MHz.

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

ADD
21.18
COM5/383/9

Section VI  –  Protection of aeronautical radionavigation service systems from 
aggregate emissions of space stations of radionavigation-satellite service 
systems in the 1 164-1 215 MHz band

21.18
§ 7

Administrations operating or planning to operate radionavigation-satellite service systems or networks in the 1 164‑1 215 MHz frequency band, for which complete coordination or notification information, as appropriate, was received by the Bureau after 2 June 2000, shall, in accordance with resolves 2 of Resolution [COM5/8] (WRC-03), take all necessary steps to ensure that the actual aggregate interference into aeronautical radionavigation service systems caused by such RNSS systems or networks operating co-frequency in these frequency bands does not exceed the equivalent power flux-density level shown in resolves 1 of Resolution [COM5/8] (WRC-03).

SUP
RES 605
COM5/383/10

RESOLUTION  605  (WRC-2000)

Use of the frequency band 1 164-1 215 MHz by systems of the
radionavigation-satellite service (space-to-Earth)

APPENDIX  4  (WRC-2000)
ANNEX  2A

A.17
Compliance with power flux-density limits

SUP
c)
COM5/383/11
c)


ADD
e)
COM5/383/12
e)
Compliance with per-satellite pfd level of –129 dBW/m2/MHz

ADD
59.8
COM5/383/14

59.8

–
the revised provisions for which other effective dates of application are stipulated in Resolutions:
Resolution [COM5/1], (WRC‑03), Resolution [COM5/5] (WRC‑03), Resolution [COM5/8] (WRC‑03), Recommendation [COM5/A] (WRC‑03), Resolution [COM5/18]

ADD
5.BA02
COM5/383/15

5.BA02
The use of the bands 1 164‑1 300 MHz, 1 559‑1 610 MHz and 5 010‑5 030 MHz by systems and networks in the radionavigation-satellite service for which complete coordination or notification information, as appropriate, is received by the Radiocommunication Bureau after 1 January 2005 is subject to the application of the provisions of Nos. 9.12, 9.12A and 9.13. Resolution [COM5/18] (WRC-03) shall also apply.

MOD
COM5/383/16

890-1 300 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 215-1 240
EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)  




MOD 5.329  5.329A ADD 5.BA02




SPACE RESEARCH (active)





5.330 MOD 5.331  5.332


MOD
COM5/383/17

	1 240-1 300
EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





RADIONAVIGATION-SATELLITE  (space-to-Earth) (space-to-space)  




MOD 5.329  5.329A ADD 5.BA02




SPACE RESEARCH (active)





Amateur





ADD 5.282  5.330 MOD 5.331  5.332  5.334  5.335 ADD 5.335A


MOD
COM5/383/18

1 525-1 610 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 559-1 610
AERONAUTICAL RADIONAVIGATION





RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)  5.329A ADD 5.BA02




5.341  5.362B  5.362C  5.363


MOD
COM5/383/19

4 800-5 830 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	5 010-5 030
AERONAUTICAL RADIONAVIGATION





RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space) MOD 5.443B ADD 5.BA02




5.367


ADD
RES [COM5/18]

COM5/383/20
RESOLUTION  [COM5/18]  (WRC-03)

Coordination and bilateral resolution of technical compatibility issues for RNSS networks and systems in the bands 1 164-1 300 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 (RNSS) (space-to-Earth) (space-to-space) in addition to the bands 1 215-1 260 MHz and 1 559-1 610 MHz that have already been allocated to the radionavigation-satellite service (RNSS);

b)
that WRC-03 established conditions for the protection of the aeronautical radionavigation service from RNSS systems in the 1 164-1 215 MHz band, for the protection of radiodetermination services from RNSS systems in the 1 215-1 300 MHz band, and for the protection of the radio astronomy service in the band 4 990-5 000 MHz from RNSS systems in the 5 010-5 030 MHz band;

c)
that to date, RNSS systems have been able to resolve intersystem technical compatibility issues on a bilateral basis under Section I of Article 9, without the need for imposition of the coordination procedures of Section II of Article 9, however, in recent years, there has been an increase in the number of RNSS systems and networks filed with ITU;

d) 
that this Conference has decided to apply, in the bands mentioned in considering a), the coordination provisions of Nos. 9.12, 9.12A and 9.13 to RNSS systems and networks for which complete coordination or notification information, as appropriate, is received by the Radiocommunication Bureau after 1 January 2005, and the provisions of No. 9.7 already apply to geostationary-satellite networks in the RNSS;

e)
that it is necessary to have a basis for administrations with RNSS systems that are not subject to Nos. 9.12, 9.12A and 9.13 to engage in bilateral coordinations to resolve intersystem technical compatibility issues within the RNSS;

f)
that it is desirable, in order to reduce burdens on administrations operating or planning RNSS systems or networks, to conduct bilateral coordinations between RNSS systems and networks that are either in operation or that are actually in the process of being implemented;


resolves

1
that for administrations planning to operate RNSS systems subject to coordination under Nos. 9.7, 9.12, 9.12A and/or 9.13 in the bands mentioned in considering a), if an administration with which coordination is requested responds to the request under No. 9.52, the requesting administration shall, during the process of coordination and upon request by the responding administration, inform the responding administration (with a copy to the Bureau) whether it has met the criteria listed in the Annex to this Resolution with respect to the subject network or system;

2
that administrations responding under No. 9.52 to a request for coordination under Nos. 9.7, 9.12, 9.12A and/or 9.13 in the bands mentioned in considering a), shall, during the process of coordination mentioned in resolves 1 and upon request by the requesting administration, inform the requesting administration (with a copy to the Bureau) whether it has met the criteria listed in the Annex to this Resolution with respect to the subject network or system;

3
that administrations operating or planning to operate RNSS systems in the bands mentioned in considering a), which systems are not subject to coordination under Section II of Article 9, shall take all practicable steps to resolve issues of intersystem compatibility on a bilateral basis;

4
that in undertaking the obligations under resolves 3 above, administrations operating or planning to operate RNSS systems or networks should first address intersystem compatibility between RNSS systems or networks that are actually in operation or are in the process of being implemented;

5
that for application of resolves 4 above, an RNSS system or network that has satisfied the criteria listed in the Annex to this Resolution with respect to the subject network or system would be considered to be actually in the process of being implemented;

6
that when notifying the Bureau under No. 11.47 that a frequency assignment to station(s) in the RNSS in the bands mentioned in considering a) has been brought into use, the notifying administration, it is has not already done so, shall inform the Bureau whether it has met the criteria listed in the Annex to this Resolution;

7
that implementation of this resolution shall be conducted in such a way as to promote the principle of equality and fairness in ensuring access for RNSS operators and planned RNSS systems in the above-referenced bands.

instructs the Radiocommunication Bureau

to provide, on request, assistance to administrations operating or planning to operate RNSS systems in the bands mentioned in considering a) above, which systems are not subject to coordination under Section II of Article 9, in securing bilateral agreements with other RNSS systems as early as possible.

ANNEX  TO  RESOLUTION  [COM5/18]  (WRC-03)

Criteria for application of Resolution [COM5/18]

1
Submission of appropriate ITU Advance Publication information.

2
Entry into satellite manufacturing or procurement agreement, and entry into satellite launch agreement:

The RNSS system or network operator should possess:

i)
clear evidence of a binding agreement for the manufacture or procurement of its satellites; and

ii)
clear evidence of a binding agreement to launch its satellites.

The manufacturing or procurement agreement should identify the contract milestones leading to the completion of manufacture or procurement of satellites required for the service provision, and the launch agreement should identify the launch date, launch site and launch service provider. The notifying administration is responsible for authenticating the evidence of agreement. 

The information required under this criterion may be submitted in the form of a written commitment by the responsible administration.

3
As an alternative to satellite manufacturing or procurement and launch agreements, clear evidence of guaranteed funding arrangements for the implementation of the project would be accepted. The notifying administration is responsible for authenticating the evidence of these arrangements.
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