




Attachment 25
Draft CEPT Brief on agenda item 1.25
1.25
to consider possible additional allocations to the mobile-satellite service, in accordance with Resolution 231 [COM6/21] (WRC‑07);
Issue

“to complete, for WRC‑11, studies of possible bands for new allocations to the mobile-satellite service in the Earth-to-space and space-to-Earth directions, with particular focus on the range 4 GHz to 16 GHz, taking into account sharing and compatibility, without placing undue constraints on existing services in this band”

Preliminary CEPT position

CEPT supports the allocation of a justified amount of additional spectrum to the MSS without unduly constraining existing, planned and future radio applications operated in the existing services.

Background

During the last study period ITU-R has studied traffic forecasts for the satellite component of IMT for the time period 2010-2020.  The results of the studies are contained in Report ITU‑R M.2077 and provided the technical basis for related spectrum requirements identified in the CPM-Report on WRC-07 Agenda Item 1.4.  The Report indicates a shortfall of spectrum available for the satellite component of IMT in the Earth-to-space direction of between 19 and 90 MHz and in the space-to-Earth direction of between 144 and 257 MHz for the year 2020, depending on the traffic scenario.  Two scenarios, a low traffic and a high traffic scenario had been studied.

Currently 2 x 121.5 MHz of spectrum is allocated to the MSS in the frequency range 1-3 GHz but only about 2 x 86.5 MHz are available on a global basis. Worldwide availability of MSS spectrum, however, is an almost essential condition for the satellite component of IMT.  

WRC-07 took account of the CPM-Report which led to WRC-11 Agenda Item 1.25 and Resolution 231 (WRC-07) inviting ITU-R to complete studies on possible frequency bands for additional allocations for the MSS, in particular in the frequency band 4-16 GHz. However, the frequency range 1-6 GHz has been indicated in Report ITU-R M.2077 as a preferred range for the satellite component of IMT.

Consideration has been given also to MSS systems which are not related to IMT and may also require additional spectrum.  

The frequency bands from about 4-16 GHz are allocated to a large number of services on primary and secondary basis with numerous major utilisations within CEPT, as given in ERC Report 25.  For the protection of the incumbent services it is necessary to carry out sharing studies with characteristics of potential MSS systems to facilitate the identification of frequency band suitable as additional allocations for the MSS. 

WP 4C has been identified as the responsible group for studies on this agenda item within ITU‑R and concluded at its first meeting that there will be three main elements required for the studies: 1) to establish technical characteristics and deployment scenarios of new MSS systems that might operate in the frequency range in question; 2) sharing studies with other services; and 3) studies or rationale for spectrum requirements for new MSS applications (which may have already been included in Report ITU-R M.2077).  With a view on the second element in particular, Annex 1 contains an overview of the services listed in the Article 5 of the Radio Regulations in the frequency range of about 4-16 GHz. European allocations and footnotes are also incorporated, marked in yellow, as given in the ERC Report 25 (Nice 2007).  Major European utilisations as well as initial outlines of information on the individual frequency bands are given in order facilitate the identification of bands.

WP4C at its meeting in April 2008 has not identified any candidate bands at this time, it established a provisional work plan for the development and finalising of CPM-Text.  The provisional work plan is contained in document ITU-R  4C/66 Annex 15. 
The next ITU-R WP4C meeting is scheduled for 29 September – 8 October 08 where the items of the work plan will be further discussed. It is expected that the discussions will focus on the establishment of technical characteristics, deployment scenarios and potential future trends for MSS in these bands.
List of relevant documents

ITU-R Report M.2077

ITU-R 4C/66

ITU-R 4C/66 Annex 15

ITU-R 4C/71

ITU-R 4C/74
ITU-R 4C/118

ITU-R 4C/137

ERC Report 25
ECC/CPG11 PT-D(08)032
ECC/CPG11 PT-D INFO4
ECC/CPG11 PT-D INFO5
Actions to be taken

In order to facilitate sharing studies and the selection of suitable additional frequency band for the MSS, .in support of ITU-R studies:

1) to establish technical characteristics and deployment scenarios of new MSS systems that might operate in the frequency range in question;

2) sharing studies with other services;

3) studies or rationale for spectrum requirements for new MSS applications (some of which may have already been included in Report ITU-R M.2077)

Relevant information from outside CEPT
European Union

Regional telecommunication organisations

APT (date of proposal)

ATU (date of proposal)

Arab Group (date of proposal)

CITEL (September 2008)

Canada is of the view that it should be ensured that the many existing services in the band 4-16 GHz are not impacted.
RCC (date of proposal)

International organisations

[ITU (date of proposal)]

[ICAO (date of proposal)]

[IMO (date of proposal)]

[NATO (date of proposal)]

SFCG (September 08)
SFCG supports the protection of all space science service bands in the 4-16 GHz frequency range.  SFCG member agencies make substantial use of a large number of frequency bands in this range that are critical to space research and Earth exploration-satellite service missions.

WMO (July 08)

Should identification or allocations for Mobile Satellite Service be considered in meteorological bands, WMO urges that compatibility with related applications be assessed and adequate protection be ensured.

Regional organisations

ESA (November 08)
Same as SFCG position
[EUMETNET (September 08)
Same as WMO position

[Eurocontrol (date of proposal)]

[Other relevant information]

annex
Extract of the Table of Allocations of Article 5 of the Radio Regulations of 2004, including modifications made at WRC-07 and relevant details extracted from the ERC Report 25 (Nice 07)

(Elements in the Table of Allocations marked in yellow are taken from the ERC Report 25 (Nice 07))
	Region 1
	Region 2
	Region 3
	Initial outline of information

( to be developed further) 
	Major utilisation

within CEPT

	3 400-3 600
FIXED

FIXED-SATELLITE
(space-to-Earth)
Amateur
Mobile ADD 5.AAA

Radiolocation

5.431
	3 400-3 500
FIXED

FIXED-SATELLITE (space-to-Earth)

Amateur

Mobile ADD 5.ZZZRadiolocation  5.433



5.282  5.432
	3 400-3 500
FIXED

FIXED-SATELLITE (space-to-Earth)

Amateur

Mobile ADD 5.BBB 
ADD 5.AAA1

Radiolocation  5.433
5.282 .432
	· Lower bands likely to be used for terrestrial IMT/BWA in some countries.
· FSS downlink subject to RR Art 21 pfd limits

· For FS characteristics, see Rec. F 758-4
	· Amateur (3400-3410 MHz)

· BWA (3400-3800 MHz)

· Mobile applications

· Radars (upper limit for airborne radars is 3410 MHz) 

	
	3 500-3 700
FIXED

FIXED-SATELLITE (space-to-Earth)

MOBILE except aeronautical mobile

Radiolocation  5.433

5.435
	3 500-3 600
FIXED

FIXED-SATELLITE (space-to-Earth)

MOBILE except aeronautical mobile ADD 5.CCC

Radiolocation  5.433
5.435
	
	


	Region 1
	Region 2
	Region 3
	Initial outline of information

( to be developed further)
	Major utilisation

within CEPT

	3 600-4 200
FIXED

FIXED-SATELLITE
(space-to-Earth)

Mobile
	
	3 600-3 700
FIXED

FIXED-SATELLITE (space-to-Earth)

MOBILE except aeronautical mobile

Radiolocation 3
5.435
	
	· BWA (3400-3800 MHz)

· FSS

· Medium/high capacity FS links

	
	3 700-4 200
FIXED

FIXED-SATELLITE (space-to-Earth)

MOBILE except aeronautical mobile
	3 700-4 200
FIXED

FIXED-SATELLITE (space-to-Earth)

MOBILE except aeronautical mobile
	
	

	4 200-4 400
AERONAUTICAL RADIONAVIGATION  5.438




5.439  5.440  EU18
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.
	· Altimeters

· Passive sensors (satellite)

	4 400-4 500
FIXED





MOBILE ADD 5.4B01




EU2   EU20   EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for fixed and mobile systems)

· Mobile applications 

	4 500-4 800
FIXED





FIXED-SATELLITE (space-to-Earth)  5.441




MOBILE ADD 5.4B01





EU20  EU27
	· FSS use under Appendix 30B.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for fixed and mobile systems)

· FSS (FSS not to be implemented in NATO Europe. FSS  frequency plan in 4500-4800 MHz)

· Mobile applications

	4 800-4 990
FIXED





MOBILE  MOD 5.442 ADD 5.4B01




Radio astronomy





5.149  5.339  5.443




EU20  EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for fixed and mobile systems)

· Mobile applications

· Passive sensors (satellite)

· Radio astronomy

	4 990-5 000
FIXED





MOBILE except aeronautical mobile





RADIO ASTRONOMY





Space research (passive)





5.149




EU20  EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for fixed and mobile systems)

· Mobile applications

· Radio astronomy

	5 000-5 010
AERONAUTICAL  RADIONAVIGATION




RADIONAVIGATION-SATELLITE (Earth-to-space)



Radio Astronomy



Space Research (passive)


5.367
	· Also allocated to AMS(R)S through No. 5.367.
· See Resolution 420 [COM4/9] (WRC-07) for potential use by AM(R)S under WRC-11 agenda item 1.4.
	· Galileo (future use)

· Radio Astronomy

· Satellite Navigation Systems (Aeronautical Radionavigation and FSS envisaged in some countries)

	5 010-5 030
AERONAUTICAL  RADIONAVIGATION



RADIONAVIGATION-SATELLITE (space-to-Earth) (space-space)  5.328B  5.443B

Radio Astronomy

Space Research (passive)

5.367
	· Also allocated to AMS(R)S through No. 5.367.
· See Resolution 420 [COM4/9] (WRC-07) for potential use by AM(R)S under WRC-11 agenda item 1.4.
	· Galileo C1

· Radio Astronomy

· Satellite Navigation Systems (Aeronautical Radionavigation and FSS envisaged in some countries)

	5 030-5 091
AERONAUTICAL  RADIONAVIGATION



5.367 MOD 5.444


EU18
	· Also allocated to AMS(R)S through No. 5.367.
· Used or planned to be used for MLS.
	· MLS

· Aeronautical Radionavigation and FSS envisaged in some countries

	5 091-5 150
AERONAUTICAL  RADIONAVIGATION



AERONAUTICAL MOBILE ADD 5.4B03



5.367 MOD 5.444 MOD 5.444A


EU18
	· Also allocated to AMS(R)S through No. 5.367.
· See Resolution 748 [COM4/4] (WRC-07) for sharing between AM(R)S and FSS.
· See Resolution 418 [COM4/7] (WRC-07) for use by AMT.
· See Resolution 419 [COM4/8] (WRC-07) for use by AMS.
	

	5 150-5 250
AERONAUTICAL RADIONAVIGATION





FIXED-SATELLITE (Earth-to-space)  5.447A


MOBILE except aeronautical mobile MOD 5.446A  



5.446B




5.446  5.447  5.447B  5.447C ADD 5.4B04
	· See Resolution 418 [COM4/7] (WRC-07) for use by AMT.
· See Resolution 229 (WRC-03) for use by wireless access systems.
	· Feeder links for MSS (Aeronautical Radionavigation and FSS envisaged in some countries)

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

	5 250-5 255
EARTH EXPLORATION-SATELLITE (active)



MOBILE except aeronautical mobile  5.446A  5.447F


RADIOLOCATION



SPACE RESEARCH  5.447D


5.447E  5.448  5.448A


EU2  EU22
	· See Recommendation ITU-R M.1638 for characteristics and protection 
criteria for radiolocation, aeronautical radionavigation and meteorological radars. 

· See Resolution 229 (WRC-03) for use by wireless access systems.

· See Recommendation ITU-R RS.1632 for sharing between EESS (active) and WAS.
	· Active Sensors

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

· Weather radars (ground based and airborne)

	5 255- 5 350
EARTH EXPLORATION-SATELLITE (active)



RADIOLOCATION



SPACE RESEARCH (active)



MOBILE except aeronautical mobile  5.446A  5.447F

5.447E  5.448  5.448A

EU2  EU22
	· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
· See Resolution 229 (WRC-03) for use by wireless access systems.
· See Recommendation ITU-R RS.1632 for sharing between EESS (active) and WAS.
	· Active Sensors

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

· Weather radars (ground based and airborne)

	5 350-5 460
EARTH EXPLORATION-SATELLITE (active)  5.448B


SPACE RESEARCH (active)  5.448C


AERONAUTICAL  RADIONAVIGATION  5.449


RADIOLOCATION  5.448D


Fixed


EU2  EU22
	· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
	· Active Sensors

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· Weather radars (ground based and airborne)

	5 460-5 470
RADIONAVIGATION  5.449


EARTH EXPLORATION-SATELLITE (active)



SPACE RESEARCH (active)


RADIOLOCATION  5.448D


5.448B


EU2  EU22
	· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
	· Active Sensors

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· Weather radars (ground based and airborne)

	5 470-5 570
MARITIME  RADIONAVIGATION



MOBILE except aeronautical mobile  5.446A  5.450A



EARTH EXPLORATION-SATELLITE (active)


SPACE  RESEARCH (active)


RADIOLOCATION  5.450B


5.448B  5.450  5.451



EU2  EU 22
	· See Resolution 229 (WRC-03) for use by wireless access systems.
· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
	· Active Sensors

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

· Weather radars (ground based and airborne)

	5 570-5 650
MARITIME  RADIONAVIGATION



MOBILE except aeronautical mobile  5.446A  5.450A


RADIOLOCATION  5.450B


5.450  5.451  5.452


EU2  EU22
	· See Resolution 229 (WRC-03) for use by wireless access systems.
· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
	· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

· Weather radars (ground based)

	5 650-5 725
RADIOLOCATION



MOBILE except aeronautical mobile  5.446A  5.450A


Amateur


Amateur-satellite (Earth-to-space)


Space research (deep space)



5.282  5.451  5.453  5.454  5.455


EU2  EU17  EU22  EU23
	· See Resolution 229 (WRC-03) for use by wireless access systems.
· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
	· Amateur (5660-5670 MHz)

· Amateur-satellite (5660-5670 MHz)

· Defence Systems (Tactical weapon system radars)

· Position fixing

· Shipborne and VTS radar

· WAS/RLANs (within the band 5130-5350 MHz and 5470-5725 MHz)

· Weather radars (ground based and airborne)

	5 725-5 830
FIXED-SATELLITE
(Earth-to-space)

RADIOLOCATION

Amateur
Mobile
	5 725-5 830


RADIOLOCATION



Amateur
	· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.
· See Recommendation ITU-R S.524 for off-axis e.i.r.p. values for FSS earth stations.

· Designated for ISM (see No. 5.150).
	· Amateur

· BFWA (5725-5875 MHz)

· Defence Systems (Tactical weapon system radars)

· ISM (5725-5875 MHz)

· Non-Specific SRDs (5725-5875 MHz)

· RTTT (5795-5805 MHz). RTTT in the band 5805-5815 MHz on national basis
· Weather radars (ground based and airborne)

	5.150  5.451  5.453  5.455  5.456  EU2   EU22
	

5.150  5.453  5.455
	
	

	5 830-5 850
FIXED-SATELLITE
(Earth-to-space)

RADIOLOCATION

Amateur

Amateur-satellite (space-to-Earth)
Mobile
	5 830-5 850


RADIOLOCATION



Amateur



Amateur-satellite (space-to-Earth)
	· See Recommendation ITU-R M.1638 for characteristics and protection criteria for radiolocation, aeronautical radionavigation and meteorological radars.

· See Recommendation ITU-R S.524 for off-axis e.i.r.p. values for FSS earth stations.

· Designated for ISM (see No. 5.150).
	· Amateur-satellite 

· BFWA (5725-5875 MHz)

· Defence Systems (Tactical weapon system radars)

· ISM (5725-5875 MHz)

· Non-Specific SRDs (5725-5875 MHz)

· Weather radars (ground based and airborne)

	5.150  5.451  5.453  5.455  5.456  EU2  EU22  EU23
	

5.150  5.453  5.455
	
	

	5 850-5 925
FIXED

FIXED-SATELLITE
(Earth-to-space)

MOBILE
	5 850-5 925
FIXED

FIXED-SATELLITE
(Earth-to-space)

MOBILE

Amateur

Radiolocation
	5 850-5 925
FIXED

FIXED-SATELLITE 
(Earth-to-space)

MOBILE

Radiolocation
	· See Recommendation ITU-R S.524 for off-axis e.i.r.p. values for FSS 
earth stations.

· 5 125-5 875 MHz designated for ISM (see No. 5.150).

· For FS characteristics, see Rec F.758-4

· Considered for Gateway feederlinks for HAPS under WRC-11 agenda item 1.20
	· BFWA (5725-5875 MHz)

· FSS

· ISM (5725-5875 MHz)

· Non-Specific SRDs (5725-5875 MHz)

	5.150
	5.150
	5.150
	
	

	5 925-6 700
FIXED





FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B




MOBILE ADD 5.4B02




Earth exploration-satellite (passive) [6425-6700 MHz]




5.149  5.440  5.458
	· 5 925-6 425 MHz may be used by ESVs in accordance with 
Resolution 902 (WRC-03).

· See Recommendation ITU-R S.524 for off-axis e.i.r.p. values for FSS 
earth stations.
· For FS characteristics, see Rec F.758-4

· Considered for Gateway feederlinks for HAPS under WRC-11 agenda item 1.20
	· Fixed links (P-P)

· FSS

· UWB (6000-8500 MHz)

· Passive sensors (satellite) in the band 6425-6700 MHz)

	6 700-7 075
FIXED





FIXED-SATELLITE (Earth-to-space) (space-to-Earth)  




5.441




Earth exploration-satellite (passive)




MOBILE





5.458  5.458A  5.458B  5.458C
	· See Recommendation ITU-R S.524 for off-axis e.i.r.p. values for FSS 
earth stations.

· FSS uplinks limited to feeder links for non-GSO MSS (see No. 5.458B).
· See No. 22.5A for pfd limit applicable to non-GSO FSS uplinks.

· 6 725-7 025 MHz is subject to Appendix 30B.
· For FS characteristics, see Rec F.758-4

· Considered for Gateway feederlinks for HAPS under WRC-11 agenda item 1.20
	· Fixed links (P-P)

· Feeder links for MSS (6925-7075 MHz)

· FSS

· UWB (6000-8500 MHz)

· Passive sensors (satellite)

	7 075-7 145
FIXED





MOBILE




Earth exploration-satellite (passive)




5.458  5.459
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Fixed links (P-P)

· UWB (6000-8500 MHz)

· Passive sensors (satellite)

	7 145-7 235
FIXED


MOBILE


SPACE RESEARCH (Earth-to-space)  5.460

Earth exploration-satellite (Earth-to-space)

Space operation (Earth-to-space)

5.458  5.459
	· See Recommendation ITU-R SA.1016 for sharing considerations related to space research.
· For FS characteristics, see Rec F.758-4
	· Fixed links (P-P)

· UWB (6000-8500 MHz)

· Passive sensors (satellite)

	7 235-7 250
FIXED


MOBILE

Earth exploration-satellite (Earth-to-space)

Space research (Earth-to-space)

5.458
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Fixed links (P-P)

· UWB (6000-8500 MHz)

· Passive sensors (satellite)

	7 250-7 300
FIXED





FIXED-SATELLITE (space-to-Earth)





MOBILE





5.461  EU2  EU27
	· 7 250-7 375 MHz allocated to MSS downlinks, subject to No. 9.21 (see No. 5.461).

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P; Fixed and mobile services not to be implemented in most NATO countries)

· MSS applications (7250-7375 MHz)

· UWB (6000-8500 MHz)

	7 300-7 450
FIXED





FIXED-SATELLITE (space-to-Earth)





MOBILE except aeronautical mobile





5.461  EU2  EU27
	· 7 250-7 375 MHz allocated to MSS downlinks, subject to No. 9.21 
(see No. 5.461).

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P)

· MSS applications (7250-7375 MHz)

· UWB (6000-8500 MHz)

	7 450-7 550
FIXED





FIXED-SATELLITE (space-to-Earth)





METEOROLOGICAL-SATELLITE (space-to-Earth)





MOBILE except aeronautical mobile





5.461A  EU2  EU27
	· MetSat limited to GSO (see No. 5.461A).

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P)

· Meteorological Satellites

· UWB (6000-8500 MHz)

	7 550-7 750
FIXED





FIXED-SATELLITE (space-to-Earth)





MOBILE except aeronautical mobile




EU2  EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P)

· UWB (6000-8500 MHz)

	7 750-7 850
FIXED





METEOROLOGICAL-SATELLITE (space-to-Earth)  





5.461B




MOBILE except aeronautical mobile




EU2
	· MetSat limited to non-GSO (see No. 5.461B).

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P)

· Meteorological Satellites

· UWB (6000-8500 MHz)

	7 850-7 900
FIXED





MOBILE except aeronautical mobile
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4

· Considered for possible MetSat allocation under WRC-11 agenda item 1.24
	· Defence systems

· Fixed links (P-P)

· UWB (6000-8500 MHz)

	7 900-8 025
FIXED





FIXED-SATELLITE (Earth-to-space)





MOBILE





5.461  EU2  EU27
	· Allocated to MSS uplinks, subject to No. 9.21 (see No. 5.461A).

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Fixed links (P-P; Fixed and Mobile services not to be implemented above 7975 MHz in NATO countries)

· MSS applications

· UWB (6000-8500 MHz)

	8 025-8 175
EARTH EXPLORATION-SATELLITE (space-to-Earth)





FIXED





FIXED-SATELLITE (Earth-to-space)





MOBILE  5.463




5.462A  EU2  EU27
	· See Recommendation ITU-R SA.1277 for sharing between EESS and 
other services.

· See Recommendation ITU-R SA.1810 for design guidelines for EESS.
· See No. 22.5 for pfd limits for EESS.
	· Defence systems (Harmonised military band for satellite operations)

· Earth Exploration-Satellite

· Fixed links (P-P)

· MS applications

· UWB (6000-8500 MHz)

	8 175-8 215
EARTH EXPLORATION-SATELLITE (space-to-Earth)





FIXED





FIXED-SATELLITE (Earth-to-space)





METEOROLOGICAL-SATELLITE (Earth-to-space)





MOBILE  5.463




5.462A  EU2  EU27
	· See Recommendation ITU-R SA.1277 for sharing between EESS and 
other services.

· See Recommendation ITU-R SA.1810 for design guidelines for EESS.
· See No. 22.5 for pfd limits for EESS.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Earth Exploration-Satellite

· Fixed links (P-P)

· MS applications

· UWB (6000-8500 MHz)

	8 215-8 400
EARTH EXPLORATION-SATELLITE (space-to-Earth)




FIXED




FIXED-SATELLITE (Earth-to-space)





MOBILE  5.463




5.462A  EU2  EU27
	· See Recommendation ITU-R SA.1277 for sharing between EESS and 
other services.

· See Recommendation ITU-R SA.1810 for design guidelines for EESS.
· See No. 22.5 for pfd limits for EESS.

· For FS characteristics, see Rec F.758-4
	· Defence systems (Harmonised military band for satellite operations)

· Earth Exploration-Satellite

· Fixed links (P-P)

· Radio Astronomy

· UWB (6000-8500 MHz)

	8 400-8 500
FIXED





MOBILE except aeronautical mobile





SPACE RESEARCH (space-to-Earth)  5.465  5.466




Radiolocation
	· See Recommendation ITU-R SA.1016 for sharing considerations related to space research.
· For FS characteristics, see Rec F.758-4
	· Fixed links (P-P)

· Space Research

· UWB (6000-8500 MHz)

	8 500-8 550
RADIOLOCATION





5.468  5.469  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	8 550-8 650
EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





SPACE RESEARCH (active)





5.468  5.469  5.469A  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Active Sensors (satellite)

· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	8 650-8 750
RADIOLOCATION





5.468  5.469  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	8 750-8 850
RADIOLOCATION





AERONAUTICAL RADIONAVIGATION  5.470




5.471  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	8 850-9 000
RADIOLOCATION





MARITIME RADIONAVIGATION  5.472




5.473  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	9 000-9 200
AERONAUTICAL RADIONAVIGATION  5.337




RADIOLOCATION




Space Research




MOD 5.471 ADD 5.475A  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	9 200-9 300
RADIOLOCATION





MARITIME RADIONAVIGATION  5.472




Space Research




5.473  5.474  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Equipment for detecting movement and alert (9200-9975 MHz)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	9 300-9 500
RADIONAVIGATION  5.476





EARTH EXPLORATION-SATELLITE (active)





SPACE RESEARCH (active)




RADIOLOCATION





5.427  5.474  MOD 5.475 ADD 5.475B MOD 5.476A ADD 5.4B07  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Equipment for detecting movement and alert (9200-9975 MHz)

· Radars (Shipborne, airborne, land and surveillance and weapon)

· Weather Radars (Ground and airborne)

	9 500-9 800
EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





RADIONAVIGATION





SPACE RESEARCH (active)





MOD 5.476A  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection criteria for terrestrial radars.
	· Active Sensors (satellite)

· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Equipment for detecting movement and alert (9200-9975 MHz)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	9 800-9 900
RADIOLOCATION





Earth exploration-satellite (active)





Space research (active)





Fixed





5.477  5.478   ADD 5.xyz ADD 5.xyy  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection 
criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Equipment for detecting movement and alert (9200-9975 MHz)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	9 900-10 000
RADIOLOCATION





Fixed





5.477  5.478  5.479  EU2  EU24
	· See Recommendation ITU-R M.1796 for characteristics and protection criteria for terrestrial radars.
	· Aeronautical Radionavigation (Civil and military e. g. airfield approach)

· Equipment for detecting movement and alert (9200-9975 MHz)

· Radars (Shipborne, airborne, land and surveillance and weapon)

	10-10.45
FIXED

MOBILE

RADIOLOCATION

Amateur
EU17A (10.15-10.45 MHz)
	10-10.45
RADIOLOCATION

Amateur
	10-10.45
FIXED

MOBILE

RADIOLOCATION

Amateur
	· See Recommendation ITU-R M.1796 for characteristics and protection criteria for terrestrial radars.

· FS characteristics may be included in Rec F.758-4
	· Amateur
· Civil and military radar (Low power radars in certain subbands (10.15-10.45 MHz)

· Fixed Links (10.15-10.3 GHz)

· FWA incl. P-M (10.15-10.3 GHz)

· Non civil radar (10-10.15 GHz)

· SAP/SAB

	5.479  EU2  
	5.479  5.480
	5.479
	
	

	10.45-10.5
MOBILE




FIXED




RADIOLOCATION





Amateur





Amateur-satellite





5.481  EU2  EU17  EU17A  EU23
	· See Recommendation ITU-R M.1796 for characteristics and protection criteria for terrestrial radars.


	· Amateur
· Amateur-Satellite

· Civil and military radar)

· Fixed Links (10.15-10.3 GHz)

· FWA incl. P-M

· SAP/SAB

	10.5-10.55
FIXED

MOBILE

Radiolocation
EU17A
	10.5-10.55


FIXED



MOBILE



RADIOLOCATION



	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Equipment for detecting movement and alert (10.5-10.6 GHz)

· Fixed links

· FWA

· SAP/SAB

	10.55-10.6
FIXED





MOBILE except aeronautical mobile





Radiolocation




EU17A
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Equipment for detecting movement and alert (10.5-10.6 GHz)

· Fixed links

· FWA

· SAP/SAB

	10.6-10.68
EARTH EXPLORATION-SATELLITE (passive)





FIXED





MOBILE except aeronautical mobile





RADIO ASTRONOMY





SPACE RESEARCH (passive)





Radiolocation





5.149 MOD 5.482 ADD 5.BA01  EU17A
	· See Resolution 751 [COM5/5] (WRC-07) for sharing criteria applicable to the FS and EESS.
· For FS characteristics, see Rec F.758-4
	· Fixed links

· FWA (10.6-10.65 GHz)

· Passive Sensors (satellite)

· Radio Astronomy

· SAP/SAB

	10.68-10.7
EARTH EXPLORATION-SATELLITE (passive)





RADIO ASTRONOMY





SPACE RESEARCH (passive)





5.340  5.483
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.


	· Passive Sensors (satellite)

· Radio Astronomy

	10.7-11.7
FIXED

FIXED-SATELLITE
(space-to-Earth) 5.441  
5.484A
(Earth-to-space)  5.484
MOBILE except aeronautical
mobile
	10.7-11.7
FIXED

FIXED-SATELLITE 
(space-to-Earth)  5.441
5.484A
MOBILE except aeronautical
mobile
	10.7-11.7
FIXED

FIXED-SATELLITE 
(space-to-Earth)  5.441
5.484A
MOBILE except aeronautical
mobile
	· See RR Table 21-4 for pfd limits applicable to the FSS downlinks.
· The use of the bands 10.7-10.95 GHz (space-to-Earth), 11.2-11.45 GHz (space-to-Earth) is in accordance with Appendix 30B.
· For FS characteristics, see Rec F.758-4
	· AES

· Fixed links

· FSS (10.7-10.95 GHz and 11.2‑11.45 GHz)

· HEST

· LEST

	11.7-12.5
FIXED

BROADCASTING

BROADCASTING-SATELLITE

MOBILE except aeronautical mobile
	11.7-12.1
FIXED  5.486
FIXED-SATELLITE
(space-to-Earth)  5.484A
Mobile except aeronautical mobile

5.485  5.488
	11.7-12.2
FIXED

MOBILE except aeronautical mobile

BROADCASTING

BROADCASTING-SATELLITE
	· See RR Table 21-4 for pfd limits applicable to the FSS downlinks.


	· HEST

· LEST

· Satellite Broadcasting

	
	12.1-12.2
FIXED-SATELLITE 
(space-to-Earth)  5.484A
	
	
	

	
	5.485  5.488  5.489
	5.487  5.487A  5.492
	
	

	
	12.2-12.7
FIXED

MOBILE except aeronautical
mobile

BROADCASTING

BROADCASTING-SATELLITE
	12.2-12.5
FIXED

FIXED-SATELLITE
(space-to-Earth)

MOBILE except aeronautical
mobile

BROADCASTING
	· See RR Table 21-4 for pfd limits applicable to the FSS downlinks.

· For FS characteristics, see Rec F.758-4

	

	5.487  5.487A  5.492
	
	5.484A  5.487
	
	

	12.5-12.75
	5.487A  5.488  5.490  5.492
	12.5-12.75
	· See RR Table 21-4 for pfd limits applicable to the FSS downlinks.


	· AES

· FSS

· HEST

· LEST

	FIXED-SATELLITE
(space-to-Earth)  5.484A
(Earth-to-space)

5.494  5.495  5.496
	12.7-12.75

FIXED

FIXED-SATELLITE
(Earth-to-space)

MOBILE except aeronautical
mobile
	FIXED

FIXED-SATELLITE
(space-to-Earth)  5.484A
MOBILE except aeronautical
mobile

BROADCASTING-
SATELLITE  5.493
	
	

	12.75-13.25
FIXED





FIXED-SATELLITE (Earth-to-space)  5.441




MOBILE





Space research (deep space) (space-to-Earth)
	· The use of the 12.75-13.25 GHz (Earth-to-space) is in accordance with Appendix 30B.

· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).

· For FS characteristics, see Rec F.758-4
	· Fixed Links

· FSS

	13.25-13.4
EARTH EXPLORATION-SATELLITE (active)





AERONAUTICAL RADIONAVIGATION  5.497




SPACE RESEARCH (active)





5.498A  5.499  EU26
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.


	· Active Sensors (satellite; altimeters, scatterometers, precipitation radars)

· Doppler Navigation Aids

· Ship Berthing Radars

	13.4-13.75
EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





SPACE RESEARCH  5.501A




Standard frequency and time signal-satellite (Earth-to-





space)





5.499  5.500  5.501 5.501B  EU2  EU26
	· See Recommendation ITU-R RS.1281 for pfd values to protect radiolocation form EESS (active).
	· Active Sensors (satellite; altimeters, scatterometers, precipitation radars)

· Data Relay Satellites

· Defence Systems (Military Radars)

· Doppler Navigation Aids

· Equipment for detecting movement and Alert (13.4‑14.0 GHz)

· Ship Berthing Radars

	13.75-14

FIXED-SATELLITE (Earth-to-space) 5.484A




RADIOLOCATION


Earth exploration-satellite





Standard frequency and time signal-satellite (Earth-to-





space)





Space research





5.499  5.500  5.501  5.502  5.503  EU2  EU26
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· See No. 5.502 for limits on FSS operations to protect radiolocation.
	· Data Relay Satellites

· Defence Systems (Military Radars)

· Equipment for detecting movement and Alert (13.4‑14.0 GHz)

· FSS

· Navigation Radars

· Passive Sensors (satellite)

· Ship Berthing Radars

	14-14.25

FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  





5.484A  5.506  5.506B

RADIONAVIGATION  5.504

Mobile-satellite (Earth-to-space)  5.504C  5.506A

Space research


5.504A  5.505
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· 14.0-14.5 GHz may be used by ESVs in accordance with Resolution 902 (WRC-03).
	· AES

· ESV

· HEST

· LEST

· MSS

· VSAT/SNG

	14.25-14.3
FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  
5.484A  5.506  5.506B

RADIONAVIGATION  5.504

Mobile-satellite (Earth-to-space)  5.506A  5.508A

Space research


5.504A  5.505  5.508  5.509
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· 14.0-14.5 GHz may be used by ESVs in accordance with Resolution 902 (WRC-03).
	· AES

· ESV

· MSS

· VSAT/SNG

	14.3-14.4

FIXED

FIXED-SATELLITE
(Earth-to-space)  5.457A
5.457B  5.484A  5.506  5.506B
MOBILE except aeronautical
mobile

Mobile-satellite (Earth-to-space)  5.506A  5.509A
Radionavigation-satellite

5.504A
	14.3-14.4
FIXED-SATELLITE
(Earth-to-space)  5.457A
5.484A  5.506  5.506B
Mobile-satellite (Earth-to-space)  5.506A
Radionavigation-satellite

5.504A
	14.3-14.4
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.457A
5.484A  5.506  5.506B
MOBILE except aeronautical
mobile

Mobile-satellite (Earth-to-space)  5.506A  5.509A
Radionavigation-satellite

5.504A
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· 14.0-14.5 GHz may be used by ESVs in accordance with Resolution 902 (WRC-03).
· FS characteristics may be included in Rec F.758-4
	· AES

· ESV

· FSS

· MSS

· VSAT/SNG

	14.4-14.47
FIXED


FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A  5.506  5.506B

MOBILE except aeronautical mobile


Mobile-satellite (Earth-to-space)  5.506A  5.509A

Space research (space-to-Earth)


5.504A
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· 14.0-14.5 GHz may be used by ESVs in accordance with Resolution 902 (WRC-03).
· For FS characteristics, see Rec F.758-4
	· AES

· ESV

· FSS

· MSS

· VSAT/SNG

	14.47-14.5
FIXED


FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  


5.484A  5.506  5.506B

MOBILE except aeronautical mobile


Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A

Radio astronomy


5.149  5.504A
	· Off axis e.i.r.p. limits apply to FSS earth stations (see No. 22.29).
· 14.0-14.5 GHz may be used by ESVs in accordance with Resolution 902 (WRC-03).
· For FS characteristics, see Rec F.758-4
	· AES

· ESV

· FSS

· MSS

· Radio Astronomy

· VSAT/SNG

	14.5-14.8

FIXED





FIXED-SATELLITE (Earth-to-space)  5.510




MOBILE





Space research




EU20  EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence Systems (The band 14.62-15.23 GHz is a harmonised military band for fixed and mobile services)

· Fixed Links

· Radio Astronomy

	14.8-15.35
FIXED





MOBILE





Space research





5.339  EU20  EU27
	· Summary of relevant information to be added – dependent on subsequent WP 4C review of necessary studies.

· For FS characteristics, see Rec F.758-4
	· Defence Systems (The band 14.62-15.23 GHz is a harmonised military band for fixed and mobile services)

· Fixed Links

· Radio Astronomy

	15.35-15.4
EARTH EXPLORATION-SATELLITE (passive)





RADIO ASTRONOMY





SPACE RESEARCH (passive)





5.340  5.511
	· Passive only.
	· Passive Sensors (satellite)

· Radio Astronomy

	15.4-15.43
AERONAUTICAL RADIONAVIGATION





5.511D
	· Band is within the scope of WRC-11 Agenda item 1.21.
	· Doppler Radar Low Power Sensing

· Ground Movement Radars

	15.43-15.63
FIXED-SATELLITE (Earth-to-space)  5.511A




AERONAUTICAL RADIONAVIGATION





5.511C
	· Band is within the scope of WRC-11 Agenda item 1.21.
	· Doppler Radar Low Power Sensing

· FSS (MSS feeder links)

· Ground Movement Radars

	15.63-15.7
AERONAUTICAL RADIONAVIGATION





5.511D
	· Band is within the scope of WRC-11 Agenda item 1.21.
	· Doppler Radar Low Power Sensing

· Ground Movement Radars

	15.7-16.6

RADIOLOCATION





5.512  5.513  EU27
	· See Recommendation ITU-R M.1730 for characteristics and protection criteria for radiolocation.
	· Defence Systems (Harmonised military band for land, airborne and navel radars) 

	16.6-17.1

RADIOLOCATION





Space research (deep space) (Earth-to-space)





5.512  5.513  EU27
	· See Recommendation ITU-R M.1730 for characteristics and protection criteria for radiolocation.
	· Defence Systems (Harmonised military band for land, airborne and navel radars) 

	17.1-17.2

RADIOLOCATION





5.512  5.513  EU2
	· See Recommendation ITU-R M.1730 for characteristics and protection criteria for radiolocation.
	· Defence Systems (Military radar applications)

· WAS/RLANs (17.1-17.3 GHz)

	17.2-17.3

EARTH EXPLORATION-SATELLITE (active)





RADIOLOCATION





SPACE RESEARCH (active)





5.512  5.513  5.513A  EU2
	· See Recommendation ITU-R M.1730 for characteristics and protection criteria for radiolocation.
	· Defence Systems (Military radar applications)

· WAS/RLANs (17.1-17.3 GHz)


________________

