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

Introduction

1
In accordance with the Radio Regulations, the band 960‑1 215 MHz is allocated on a primary basis to the aeronautical radionavigation service in all ITU regions.

2
In accordance to footnote 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. The 1 164‑1 215 MHz portion of that band is used by ground DME and TACAN transponders.

3
Results of ITU-R studies show that additional radionavigation-satellite service signals in the band 1 151‑1 215 MHz can be designed that do not cause harmful interference to existing aeronautical radionavigation service systems (SSR, ACAS, DME, TACAN). In order to ensure protection of the aeronautical radionavigation service systems a provisional pfd limit for the radionavigation-satellite service has been approved by WRC-2000 in accordance with Resolution 605 (WRC-2000).

4
In response to Resolution 605 (WRC-2000) the need for and the value of a pfd limit has been assessed by ITU-R. ITU-R studies concluded that an epfd value of –121.5 dB(W/(m2 ( MHz)) would be adequate to ensure the protection of aeronautical radionavigation systems.

5
Europe therefore proposes new provisions in the Radio Regulations to ensure that the equivalent power flux-density produced by all the space stations of all radionavigation-satellite systems does not exceed –121.5 dB(W/m2) in any 1 MHz.
6
Equitable access to spectrum would be ensured through a set of two “per-satellite” pfd limits incorporated in Article 21 and applicable as of 3 June 2000. These limits are derived from the aggregate limit, and answer to the double concern of ensuring access to the resource to a certain amount of RNSS systems while not constraining these systems (considering the current design of planned systems). A first “per-satellite” pfd limit in 51 MHz of –118 dB(W/(m2 ( 51 MHz)) would ensure that a single system does not take more than a limited portion of the total “power × frequency” resource. A second “per-satellite” pfd limit in 1 MHz of –129 dB(W/(m2 ( MHz)) would ensure that a wideband signal of a given system may overlap with any narrow‑band signal of another system.
Proposals

article  5

MOD
EUR/13A15/1

890-1 260 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	960-1 164
AERONAUTICAL RADIONAVIGATION  5.328








MOD
EUR/13A15/2

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)




MOD 5.328A ADD 5.XXX


Reasons:
The term “additional allocation” is defined in No. 5.35 for allocations “in an area smaller than a Region or in a particular country”. Since the RNSS allocation in 1 164-1 215 MHz is worldwide, the term additional allocation is not adequate, and the allocation should appear clearly in the Table of Frequency Allocations. The modification to the Table of Frequency Allocations for RNSS is proposed on the basis that modification to RR 5.328A states: “Stations in the RNSS shall not claim protection from stations of the aeronautical radionavigation service in the band 960‑1 215 MHz”.

MOD
EUR/13A15/3

5.328A
Stations in the radionavigation-satellite service shall not claim protection from stations of the aeronautical-radionavigation service in the band 960‑1 215 MHz. No. 5.43A does not apply.

 The use of the band 1 164-1 215 MHz by the radionavigation-satellite service is subject to the application of Resolution [EUR/13A15-RNSS-1] (WRC-03).    (WRC-03) 
Reasons:
The need to incorporate in No. 5.328A a reference to Resolution [EUR/13A15-RNSS-1] to address the protection of ARNS from all systems for which complete coordination or notification information was received by BR after 2 June 2000.

ADD
EUR/13A15/4
5.XXX
The use of the bands 1 164‑1 300 MHz, 1 559‑1 610 MHz and 5 010‑5 030 MHz by the radionavigation-satellite service is subject to the application of the provisions of Nos. 9.12, 9.12A and 9.13 and Resolution [EUR/13A15-RNS‑2] (WRC-03).

MOD
EUR/13A15/5

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.XXX




5.341  5.362B  5.362C  5.363


Reasons:

•
The need to incorporate in a new footnote 5.XXX a reference to Nos. 9.12, 9.12A and 9.13 for the coordination between RNSS systems (GSO/non‑GSO and non‑GSO/non‑GSO) in the bands 1 164-1 300 MHz, 1 559-1 610 MHz and 5 010-5 030 MHz in order to homogenized all RNSS downlink bands regarding compatibility between RNSS systems using the same band.

•
The need to incorporate in new footnote 5.XXX a reference to Resolution [EUR/13A15‑RNSS-2] to ensure the application of Nos. 9.7, 9.12, 9.12A and 9.13 for all systems for which complete coordination or notification information was received by BR before [end WRC-03].

article  21

MOD
EUR/13A15/6

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

	
	
	0°-5°
	5°-25°
	25°-90°
	

	1 164-1 215 MHz
	Radionavigation-satellite
	–129 19
	
1 MHz

	
	
	–118 19
	
51 MHz

	....
	
	
	


ADD
EUR/13A15/7
______________________

19 21.16.14

These values are based on sharing with the aeronautical-radionavigation service and ensure access to the resource by a number of radionavigation-satellite service systems taking into account the aggregate epfd limit in Resolution [EUR/13A15-RNSS‑1] (WRC-03).

Reasons:
The need to incorporate in Table 21-4 of Section V of Article 21 the two pfd limits to ensure equitable access to spectrum.
ADD
EUR/13A15/8

DRAFT  RESOLUTION  [EUR/13A15-RNSS-1]  (WRC-03)
Protection of systems in the aeronautical-radionavigation service from the maximum aggregate equivalent power flux‑density produced by multiple radionavigation-satellite service systems in the band 1 164-1 215 MHz

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 WRC-2000 (Istanbul) decided to allocate the band 1 164-1 215 MHz to the radionavigation-satellite service (RNSS) (space-to-Earth) (space-to-space), and adopted a provisional limit on the aggregate power flux-density produced by all the space stations within RNSS at the Earth’s surface of (115 dB(W/m2) in any 1 MHz band for all angles of arrival;

c)
that this Conference has revised the limit referred to in considering b), to ensure protection of ARNS systems operating in the 1 164‑1 215 MHz range from the aggregate interference produced by all space stations within RNSS;

d)
that this Conference has approved and inserted in Article 21 limits 
(–118 dB(W/(m2 · 51 MHz)) and –129 dB(W/(m2 · MHz))) on the power flux-density produced by each RNSS space station in the band 1 164-1 215 MHz, with the aim to ensure equitable access by RNSS systems to the spectrum resource;

e)
that this Conference has decided to require coordination between RNSS systems under Nos. 9.12, 9.12A and 9.13,

recognizing

a)
that only a few RNSS systems are expected to be deployed in this band, and it is unlikely that more than two systems will have overlapping frequencies;

b)
that the decision of this Conference to require coordination between RNSS systems in the band 1 164-1 215 MHz under Nos. 9.12, 9.12A and 9.13 in addition to No. 9.7 will ensure that a dialogue will take place between administrations operating or planning to operate RNSS systems on overlapping frequencies in the band 1 164-1 215 MHz,

resolves

1
that the level of –121.5 dB(W/(m2 · 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 DME antenna characteristics described in Annex 2 of Recommendation ITU‑R [RNSS-2], is adequate to ensure the protection of the ARNS in the band 1 164‑1 215 MHz;

2
that administrations operating or planning to operate RNSS systems in the band 1 164‑1 215 MHz, for which coordination or notification information, as appropriate, was received after 2 June 2000, individually or in collaboration, shall take all necessary steps, including, if necessary, by means of appropriate modifications to their systems, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems does not exceed the level specified in resolves 1;

3
that the limits referred to in resolves 1 and considering d) shall apply to RNSS systems as of 3 June 2000;

4
that to achieve the objectives in resolves 1 and 2 above, administrations operating 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;

5
that administrations participating in this process of epfd calculation should hold consultation meetings on a regular basis (e.g. yearly);
6
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 are given full visibility of the process but that only real systems are taken into account in the calculation of the aggregate epfd;

7
that the methodology contained in Recommendations ITU-R M.[RNSS‑2] 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;

8
that the administrations which participated in the meeting shall designate one of them to compile and send to the Bureau, on their behalf the list of RNSS space networks taken into consideration and either a list of any RNSS characteristics which differ from those published or all RNSS characteristics listed in the Annex to this Resolution used when applying the methodology referred to in resolves 7, as well as the calculated aggregate epfd in dB(W/m2) in each 1 MHz in the range 1 164‑1 215 MHz,

instructs the Director of the Radiocommunication Bureau

1
to publish in the International Frequency Information Circular, without validation by the Radiocommunication Bureau, the information referred to in resolves 8;
2
as of the end of WRC-03, to review all findings on RNSS systems in the band 1 164‑1 215 MHz for which complete coordination or notification information, as appropriate, has been received as of 3 June 2000.

Annex  to  Draft  Resolution  [EUR/13A15-RNSS-1]  (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
	ITU Publication reference

	
	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:

	Latitude (each 1°)
	0
	1
	…
	360

	Longitude (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.

ADD
EUR/13A15/9

DRAFT  RESOLUTION  [EUR/13A15-RNSS-2]  (WRC-03)

Transitional measures for coordination between radionavigation-satellite 
service 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);

b)
that this Conference has decided to require coordination of all RNSS systems in the bands 1 164-1 300 MHz, 1 559-1 610 MHz and 5 010-5 030 MHz under Nos. 9.12, 9.12A and 9.13 in addition to No. 9.7 which already applies,
resolves
1
that complete coordination or notification information, as appropriate, for RNSS systems in the bands listed in considering b) received by the Bureau before [end WRC-03] shall be considered as from their date of receipt as complete coordination information under Nos. 9.12, 9.12A or 9.13, as appropriate;

2
that the application of provisions Nos. 9.12, 9.12A and 9.13 in the bands 1 215-1 260 MHz and 1 559-1 610 MHz should not impose restrictions on use of RNSS systems assignments notified before 3 June 2000,
instructs the Director of the Radiocommunication Bureau

1
as of the end of WRC-03, to review all findings regarding the application of provisions Nos. 9.12, 9.12A and 9.13 on RNSS systems in the bands listed in the considering b) for which complete coordination or notification information, as appropriate, has been received by the Bureau before [end WRC-03];

2
as of the end of WRC-03, for each RNSS system in the bands listed in the considering b), to publish the relevant special section in an International Frequency Information Circular in accordance with resolves 1 above.
SUP
EUR/13A15/10

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 aggregate power flux-density limits

SUP
EUR/13A15/11

c)
article  59

ADD
EUR/13A15/12

59.7

The other provisions of these Regulations, as revised by WRC-03, shall enter into force on 1 January 2005, with the following exceptions:
ADD
EUR/13A15/13

59.8

–
the revised provisions for which other effective dates of application are stipulated in Resolutions:
Resolution [EUR/13A15-RNSS-1] (WRC‑03), Resolution [EUR/13A15‑RNSS‑2] (WRC‑03).
SUB-PART 15B

Resolution 606 – RNSS (space-to-Earth) 1 215‑1 300 MHz

Introduction

1
In accordance with the Radio Regulations, the band 1 215‑1 300 MHz is allocated on a primary basis to the Earth exploration-satellite service (active), the radiolocation service and the space research service (active) in all ITU Regions. In addition, the band is allocated by No. 5.331 to the radionavigation service on a primary basis in several countries.

2
Studies conducted between the RNSS (space-to-Earth) and the radiolocation and radionavigation service could not conclude on the pfd-value necessary to protect radars operating in the radiolocation and radionavigation service due to the gap between the theoretical studies and existing sharing environments.

3
Therefore no pfd limit is proposed in the whole band 1 215-1 300 MHz but it is proposed to safeguard the interest of the radiolocation service and the radionavigation service by the provision that the use of the radionavigation-satellite service shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from those services.

4
As a consequence, Resolution 606 (WRC-2000) is proposed for suppression.

article  5

MOD
EUR/13A15/14

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.XXX ADD 5.YYY




SPACE RESEARCH (active)





5.330 MOD 5.331  5.332


MOD
EUR/13A15/15

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





RADIOLOCATION





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




MOD 5.329  5.329A ADD 5.XXX ADD 5.YYY




SPACE RESEARCH (active)





Amateur





5.282  5.330 MOD 5.331  5.332  5.334  5.335  5.335A


MOD
EUR/13A15/16

1 300-1 350 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	






	….


MOD
EUR/13A15/17

5.329
Use of the radionavigation-satellite service in the band 1 215-1 300 MHz shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from, the radionavigation service authorized under No. 5.331.     (WRC-03)
ADD
EUR/13A15/18
5.YYY
Use of the band 1 215‑1 300 MHz by radionavigation-satellite service stations with a frequency assignment notified after 2 June 2000 shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from the aeronautical-radionavigation service authorized under No. 5.334 and the radiolocation service.
MOD
EUR/13A15/19
5.331
Additional allocation:  in Algeria, Germany, Austria, Bahrain, Belgium, Benin, Bosnia and Herzegovina, Burundi, Cameroon, China, Croatia, Denmark, the United Arab Emirates, Finland, 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 United Kingdom, 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)
SUP
EUR/13A15/20

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:
Radionavigation-satellite service systems will be provided with adequate spectrum for non-safety of life applications while safeguarding the development and protection of the radiolocation and radionavigation services.

SUP
EUR/13A15/21

RESOLUTION  607  (WRC-2000) 

Studies on compatibility between stations of the radionavigation-satellite 
service (Earth-to-space) and the radiolocation service operating 
in the frequency band 1 300-1 350 MHz

Reasons:
Development of a Recommendation ITU-R M 1584 “Methodology for computation of separation distances between earth stations of the radionavigation-satellite service (Earth-to-space) and radars of the radiolocation service and the aeronautical-radionavigation service in the frequency band 1 300-1 350 MHz”.

SUB-PART 15C

Resolution 604 (WRC-2000) – RNSS (space-to-Earth) 5 010‑5 030 MHz

Introduction

1
In accordance with the Radio Regulations the band 5 000‑5 150 MHz is allocated on a primary basis to the aeronautical-radionavigation service in all ITU Regions.

2
The results of ITU-R studies show that radionavigation-satellite service (space-to-Earth) signals in the band 5 010‑5 030 MHz can accommodate the protection requirements of the RAS contained in Recommendation ITU-R RA.769-1 within the RAS allocated bands. In order not to cause harmful interference to the radio astronomy service in the band 4 990‑5 000 MHz, the power flux-density radiated in the 4 990‑5 000 MHz band by all the space stations within any GSO RNSS (space-to-Earth) system operating in the 5 010‑5 030 MHz band shall not exceed the level of 
–171 dB(W/m2) in a 10 MHz bandwidth at any radio astronomy observatory site. Furthermore, over the sky, for elevations higher than the operating elevation angle (min1 specified for the radio telescope, the equivalent power flux-density radiated in the 4 990‑5 000 MHz band by all the space stations within any non‑GSO RNSS (space-to-Earth) system operating in the 5 010‑5 030 MHz band shall not exceed the level of –245 dB(W/m2) in a 10 MHz bandwidth for more than 2% of the time at any radio astronomy observatory site, using a reference radio‑telescope antenna with a maximum gain described in Recommendation ITU-R RA.[PATTERN NGSO].

3
Application of the epfd concept to the protection of radio astronomy from non-GSO systems has been studied in the ITU-R (WP 4A, WP 8D, WP 7D and TG 1/7). A set of recommendations defining protection criteria and methodology of calculation has been approved.

Proposals

article  5

MOD
EUR/13A15/22

4 800-5 830 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	5 000-5 010
AERONAUTICAL RADIONAVIGATION





RADIONAVIGATION-SATELLITE (Earth-to-space)




5.367


MOD
EUR/13A15/23

	5 010-5 030
AERONAUTICAL RADIONAVIGATION





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




MOD 5.443B ADD 5.XXX




5.367


MOD
EUR/13A15/24

	5 030-5 150
AERONAUTICAL RADIONAVIGATION





5.367  5.444  5.444A


SUP
EUR/13A15/25

5.443A
SUP
EUR/13A15/26

RESOLUTION  603  (WRC-2000)

Studies on compatibility between stations of the radionavigation-satellite service (Earth-to-space) operating in the frequency band 5 000-5 010 MHz
and the international standard system (microwave landing system) 
operating in the band 5 030-5 150 MHz 

Reasons:
Development of a Recommendation ITU-R M.1582 entitled “Method for determining coordination distances, in the 5 GHz band, between the international standard microwave landing system stations operating in the aeronautical-radionavigation service and stations of the radionavigation-satellite service (Earth-to-space)”.
article  5

MOD
EUR/13A15/27

5.443B
In order not to cause harmful interference to the microwave landing system operating above 5 030 MHz, the aggregate power flux-density produced at the Earth’s surface in the band 5 030-5 150 MHz by all the space stations within any radionavigation-satellite service system (space-to-Earth) operating in the band 5 010‑5 030 MHz shall not exceed –124.5 dB(W/m2) in a 150 kHz band. In order not to cause detrimental interference to the radio astronomy service in the band 4 990‑5 000 MHz, radionavigation-satellite service systems operating in the band 5 010‑5 030 MHz shall comply with the limits in the band 4 990-5 000 MHz defined in Resolution [EUR/13A15-XXX] (WRC-03).    (WRC-03)
Reasons:
The need to review, taking into account the ITU-R studies, the protection of the radio astronomy service.

ADD
EUR/13A15/28

NOTE – The following Resolution is intended to make reference to Recommendation ITU‑R RA.1513 and Recommendation ITU-R M.1583 and to define the antenna gain reference to be used in the epfd calculation (Recommendation ITU-R RA.[PATTERN NGSO]).

DRAFT  RESOLUTION  [EUR/13A15-XXX]  (WRC-03)

Protection of the radio astronomy service in the band 4 990-5 000 MHz
 from emissions of the radionavigation-satellite service (space-to-Earth)
 in the frequency band 5 010-5 030 MHz

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that unwanted emissions from space stations of the radionavigation-satellite service (RNSS) operating in the frequency band 5 010-5 030 MHz may cause interference to the radio astronomy service (RAS) in the band 4 990‑5 000 MHz;

b)
that WRC-2000 (Istanbul) decided to introduce a provisional power flux-density (pfd) limit in the band 4 990‑5 000 MHz to protect the RAS, and invited ITU-R to conduct studies to review this limit;

c)
that protection requirements for the RAS are given in Recommendation ITU-R RA.769 and ITU‑R RA.1513, and are different for GSO and non-GSO satellite systems,

noting

a)
that Recommendation ITU-R M.1583 provides a methodology based on the epfd concept for calculation of interference resulting from unwanted emissions from non-GSO systems of the mobile satellite or radionavigation-satellite services into radio astronomy stations;
b)
that draft new Recommendation ITU-R RA.[PATTERN NGSO] provides antenna patterns and maximum antenna gain to be used for compatibility analyses between non-GSO systems and RAS stations based on the epdf concept;

c)
that Recommendation ITU-R RA.1513 recommends acceptable levels of data loss to radio astronomy observations, stating in particular that the percentage of data loss caused by any system should be lower than 2%,
resolves

1
that in order not to cause detrimental interference to the radio astronomy service in the band 4 990-5 000 MHz, the power flux-density produced in this band by any GSO RNSS network operating in the 5 010-5 030 MHz band shall not exceed –171 dB(W/m2) in a 10 MHz band at any radio astronomy observatory site;

2
that in order not to cause detrimental interference to the radio astronomy service in the band 4 990-5 000 MHz, over the sky, for elevations higher than the operating elevation angle (min1 specified for the radio telescope, the equivalent power flux-density (epfd) produced in this band by all space stations within any non-GSO RNSS system operating in the 5 010-5 030 MHz band shall not exceed –245 dB(W/m2) in a 10 MHz band at any radio astronomy observatory site for more than 2% of the time, using a reference antenna with the antenna patterns and the maximum antenna gain given in Recommendation ITU-R RA.[PATTERN NGSO];

3
that the limits referred to in resolves 1 and 2 shall apply to RNSS systems as of 3 June 2000;

4
that administrations planning to operate a GSO or a non-GSO RNSS system in the band 5 010-5 030 MHz, for which complete coordination or notification information, as appropriate, has been received by the Bureau after 2 June 2000, shall send to the Radiocommunication Bureau the maximum level of pfd as referred to in resolves 1 or epfd as referred to in resolves 2, as appropriate,

instructs the Radiocommunication Bureau

as of the end of WRC-03, to review all RNSS systems for which complete coordination or notification information, as appropriate, has been received by the Bureau before the end of WRC‑03 for the band 5 010-5 030 MHz, and, if appropriate, to revise its findings regarding compliance with No. 5.443B, taking into account additional information received under resolves 4. 

APPENDIX  4  (WRC-2000)

ANNEX  2A
MOD
EUR/13A15/29

A.17
Compliance with aggregate power flux-density limits or equivalent power‑flux density limits
a)
For radionavigation-satellite service systems operating in the band 5 010-5 030 MHz, for which complete coordination or notification information, as appropriate, has been received by the Bureau after the end of WRC‑03, the aggregate power flux-density produced at the Earth’s surface in the band 5 030-5 150 MHz in a 150 kHz bandwidth as defined in No. 5.443B and the maximum level of pfd produced by any GSO RNSS network as referred to in resolves 1 or epfd produced by any non‑GSO radionavigation-satellite service system as referred to in resolves 2 of Resolution [EUR/13A15-XXX] (WRC‑03) in the band 4 990-5 000 MHz.

SUP
EUR/13A15/30

RESOLUTION  604  (WRC-2000)

Studies on compatibility between the radionavigation-satellite service 
(space-to-Earth) operating in the frequency band 5 010-5 030 MHz
and the radio astronomy service operating
in the band 4 990-5 000 MHz

____________







1 	Until adoption of a definition of (min by the ITU, and publication of notified radio astronomy observatory data, a value of 5° may be assumed in appropriate calculations.


1 	Until adoption of a definition of (min by ITU, and publication of notified radio astronomy observatory data, a value of 5° may be assumed in appropriate calculations.





• For reasons of economy, this document is being provided on CD-ROM.  Participants are therefore kindly asked •
to bring their personal copies to the meeting since no others can be made available. 
A CD-ROM containing all preparatory documents will be provided to each participant on arrival.
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