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ARTICLE  5
MOD
COM5/312/1
(B10/345/1)

1 350-1 525 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 350-1 400

FIXED

MOBILE

RADIOLOCATION
	1 350-1 400



RADIOLOCATION

	5.149  5.338  5.339 ADD 5.BB05
	

5.149  5.334  5.339 ADD 5.BB05


MOD
COM5/312/2
(B10/345/2)
	1 429-1 452

FIXED

MOBILE except aeronautical
mobile
	1 429-1 452



FIXED



MOBILE  5.343

	5.341  5.342 ADD 5.BB05
	

5.341 ADD 5.BB05


ADD
COM5/312/3
(B10/345/3)
5.BB05
Additional allocation:  the band 1 390-1 392 MHz is also allocated to the fixed-satellite service (Earth-to-space) on a secondary basis and the band 1 430-1 432 MHz is also allocated to the fixed-satellite service (space-to-Earth) on a secondary basis. These allocations are limited to use for feeder links for non‑geostationary-satellite networks in the mobile-satellite service with service links below 1 GHz, and Resolution [COM5/14] (WRC-03) applies.     (WRC‑03)
ADD
COM5/312/4
(B10/345/4)

RESOLUTION  [COM5/14]  (WRC‑03)

Protection of existing services in all Regions from non-geostationary-satellite
networks in the fixed-satellite service using the frequency bands 
around 1.4 GHz on a secondary basis

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the agenda of this Conference included consideration of the adoption of allocations for feeder links for the non-geostationary (non-GSO) systems in the mobile-satellite service (MSS) around 1.4 GHz;

b)
that the band 1 350-1 400 MHz is allocated on a primary basis to the radiolocation, fixed and mobile services in Region 1 and to the radiolocation service in Regions 2 and 3;

c)
that Nos. 5.149, 5.338 and 5.339 also apply to the band 1 350-1 400 MHz;

d)
that the band 1 400-1 427 MHz is allocated to the Earth exploration-satellite service (EESS) (passive), radio astronomy and space research (passive) services on a primary basis in all Regions;

e)
that No. 5.340 also applies to the band 1 400-1 427 MHz;

f)
that the band 1 427-1 429 MHz is allocated in all Regions to the space operation (Earth‑to‑space), fixed and mobile (except aeronautical mobile) services on a primary basis;

g)
that No. 5.341 also applies to the band 1 400-1 452 MHz;

h)
that the band 1 429-1 452 MHz is allocated on a primary basis to the fixed service in all Regions, to the mobile service (except aeronautical mobile) in Region 1 and to the mobile service in Regions 2 and 3;

i)
that No. 5.342 also applies to the band 1 429-1 452 MHz in Region 1;

j)
that the Report of the 2002 Conference Preparatory Meeting (CPM-02) indicated that there were significant technical challenges to be overcome in some areas if existing services, particularly passive services, were to be protected from harmful interference from the operation of feeder links around 1.4 GHz; 

k)
that the Report of CPM-02 also indicated that studies in ITU‑R were incomplete for the radio astronomy, EESS (passive), space research, aeronautical mobile (aeronautical mobile telemetry (AMT)) and radiolocation services,

recognizing

that secondary allocations around 1.4 GHz to the fixed-satellite service (FSS) for feeder links for non-GSO satellite systems in the MSS with service links below 1 GHz may support the development of new services on a global basis,

resolves

that the additional allocations for the FSS on a secondary basis in the bands 1 390-1 392 MHz and 1 430-1 432 MHz for feeder links in the (Earth-to space) and (space-to-Earth) directions, respectively, for non-GSO satellite systems in the MSS with service links operating below 1 GHz, shall not be used until the completion of ITU‑R studies on all identified compatibility issues as shown in Annex 1 to this Resolution and the results of these studies are reported to [WRC‑07/a future competent conference],

further resolves to invite ITU-R, as a matter of urgency

1
to continue studies, and to carry out tests and demonstrations to validate the studies on operational and technical means to facilitate sharing around 1.4 GHz, including the frequency band 1 390-1 392 MHz, between existing and currently planned services and FSS feeder links (Earth-to-space) for use by non‑GSO satellite systems in the MSS with service links operating below 1 GHz;

2
to conduct studies and carry out tests and demonstrations to validate the studies on operational and technical means to facilitate sharing around 1.4 GHz, including the frequency band 1 430-1 432 MHz, between existing and currently planned services and FSS feeder links (space-to-Earth) for use by non‑GSO satellite systems in the MSS with service links operating below 1 GHz;

3
to carry out studies, including the measurement of emissions from equipment that would be employed in operational systems, to validate that the systems meet all requirements for the protection of passive services in the band 1 400-1 427 MHz from unwanted emissions from FSS feeder links around 1.4 GHz for non‑GSO satellite systems in the MSS with service links operating below 1 GHz;

4
to study the power flux-density (pfd) values required to protect sensors of the EESS (passive) operating in the band 1 400-1 427 MHz.

ANNEX 1

Compatibility issues

Earth-to-space

	Service
	Parameter of concern
	1 350-1 400 MHz
	1 400-1 427 MHz

	Fixed service
	
	Note 1
	Note 2

	Mobile service
	
	Note 1
	Note 2

	Radiolocation
	pfd limits
	Note 1
	Note 2

	EESS (passive) (secondary) (No. 5.339)
	e.i.r.p. limits
	Note 1
	Note 2

	Radio astronomy
	pfd limits, separation distances
	Note 1
	Note 1

	EESS (passive)
	unwanted emission limits; 
limited filter rejection 
	Note 2
	Note 1

	Space research (passive)
	pfd limits
	Note 2
	No issue


space-to-Earth

	Service
	Parameter of concern
	1 350-1 400 MHz
	1 400-1 427 MHz
	1 429-1 452 MHz

	Fixed service
	pfd limits
	Note 1
	Note 2
	Note 1

	Mobile service
	pfd limits; FSS shall not cause 
harmful interference
	Note 1
	Note 2
	Note 1

	Aeronautical 
mobile (AMT)
	pfd limits
	Note 2
	Note 2
	Note 1

	Radio astronomy
	epfd limits; issue % of time
	Notes 1 and 2
	Note 1
	Note 2

	EESS (passive)
	unwanted emission limits; 
limited filter rejection
	Note 2
	Note 1
	Note 2

	Space research (passive)
	pfd limits
	Note 2
	Note 1
	Note 2

	NOTE 1 – study considered in this Resolution

NOTE 2 – no allocation (for radio astronomy: No. 5.149 applies to the band 1 350-1 400 MHz)


SUP
COM5/312/5 
(B10/345/5)

RESOLUTION  127  (Rev.WRC‑2000)

Studies relating to consideration of allocations in bands around 1.4 GHz
for feeder links of the non‑geostationary‑satellite systems in the
mobile‑satellite service with service links operating below 1 GHz

ARTICLE  5
ADD
COM5/312/6 
(B10/345/6)
5.BC03
The following bands are identified for use by high-density applications in the fixed-satellite service (HDFSS):



17.3-17.7 GHz 

(space-to-Earth) in Region 1



18.3-19.3 GHz 

(space-to-Earth) in Region 2



19.7-20.2 GHz 

(space-to-Earth) in all Regions



39.5-40 GHz 

(space-to-Earth) in Region 1



40-40.5 GHz 

(space-to-Earth) in all Regions



40.5-42 GHz 

(space-to-Earth) in Region 2



47.5-47.9 GHz 

(space-to-Earth) in Region 1



48.2-48.54 GHz 

(space-to-Earth) in Region 1



49.44-50.2 GHz 

(space-to-Earth) in Region 1



and



27.5-27.82 GHz 

(Earth-to-space) in Region 1



28.35-28.45 GHz 

(Earth-to-space) in Region 2



28.45-28.94 GHz 

(Earth-to-space) in all Regions



28.94-29.1 GHz 

(Earth-to-space) in Region 2 and 3



29.25-29.46 GHz 

(Earth-to-space) in Region 2



29.46-30 GHz 

(Earth-to-space) in all Regions



48.2-50.2 GHz 

(Earth-to-space) in Region 2



This identification does not preclude the use of these bands by other fixed-satellite service applications or by other services to which these bands are allocated on a co-primary basis and does not establish priority in these Regulations among users of the bands. Administrations should take this into account when considering regulatory provisions in relation to these bands. See Resolution [COM5/6] (WRC‑03).     (WRC‑03)
MOD
COM5/312/7 
(B10/345/7)

5.547
The bands 31.8-33.4 GHz, 37-40 GHz, 40.5-43.5 GHz, 51.4-52.6 GHz, 55.78-59 GHz and 64-66 GHz are available for high-density applications in the fixed service (see Resolutions 75 (WRC‑2000) and 79 (WRC‑2000)). Administrations should take this into account when considering regulatory provisions in relation to these bands. Because of the potential deployment of high-density applications in the fixed-satellite service in the bands 39.5-40 GHz and 40.5-42 GHz (see No. 5.BC03), administrations should further take into account potential constraints to high-density applications in the fixed service, as appropriate.     (WRC‑203)
MOD
COM5/312/8 
(B10/345/8)

15.63-18.6 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	17.3-17.7

FIXED-SATELLITE
(Earth-to-space)  5.516
(space-to-Earth)
ADD 5.BC01 ADD 5.BC03
Radiolocation
	17.3-17.7

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

Radiolocation
	17.3-17.7

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

	5.514
	5.514  5.515  5.517
	5.514


ADD
COM5/312/9 
(B10/345/9)

5.BC01
In the band 17.3-17.7 GHz, earth stations of the fixed-satellite service (space-to-Earth) in Region 1 shall not claim protection from the broadcasting-satellite service feeder-link earth stations operating under Appendix 30A, nor put any limitations or restrictions on the locations of the broadcasting-satellite service feeder-link earth stations anywhere within the service area of the feeder link.     (WRC‑03)
APPENDIX  30A  (Rev.WRC‑03)

MOD
COM5/312/10 
(B10/345/10)
             ARTICLE  7     (WRC‑03)
Coordination, notification and recording in the Master International Frequency Register of frequency assignments to stations in the fixed-satellite service (space-to-Earth) in Regions 1, 2 and 3 in the band 17.7-18.1 GHz and in Region 1 
in the band 17.3-17.7 GHz, to stations in the fixed-satellite service 
(Earth-to-space) in Region 2 in the band 17.8-18.1 GHz and to stations 
in the broadcasting-satellite service in Region 2 in the band 17.3-17.8 GHz 
when frequency assignments to feeder links for broadcasting-satellite 
stations in the 17.3-18.1 GHz band in Regions 1 and 3 or in the 
band 17.3-17.8 GHz in Region 2 are involved

Section I  –  Coordination of transmitting space or earth stations in the fixed-satellite 
service or transmitting space stations in the broadcasting-satellite service
with assignments to broadcasting-satellite service feeder links

MOD
COM5/312/11 
(B10/345/11)

7.1
The provisions of No. 9.714 and the associated provisions under Articles 9 and 11 are applicable to transmitting space stations in the fixed-satellite service in the band 17.7-18.1 GHz and in Region 1 in the band 17.3-17.7 GHz, to transmitting earth stations in the fixed-satellite service in Region 2 in the band 17.8‑18.1 GHz and to transmitting space stations in the broadcasting-satellite service in Region 2 in the band 17.3-17.8 GHz.     (WRC‑03)
APPENDIX  5  (Rev.WRC-03)

MOD
COM5/312/12 
(B10/345/12)

TABLE  5-1 (continued)

	Reference
of
Article 9
	Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.7
GSO/GSO
(cont.)
	
	3)
17.7‑20.2 GHz in Regions 2 and 3, 17.3-20.2 GHz in Region 1, and
27.5‑30 GHz


4)
All frequency bands, other than those in § 1), 2) and 3), allocated to a space service, and the bands in § 1), 2) and 3) where the radio service of the proposed network or affected networks is other than the FSS, or in the case of coordination of space stations operating in the opposite direction of transmission


	i)
Bandwidth overlap, and


ii)
any network in the FSS with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the FSS

Value of T/T exceeds 6%
	Appendix 8
	the network of this adminis​tration will not be affected because value of (T/T calculated by the method in § 2.2.1.2 and 3.2 of Appendix 8 do not exceed 6%. When the Bureau, at the request of an adminis​tration, studies this informa​tion pursuant to No. 9.42, the calculation method given in § 2.2.1.2 and 3.2 of Appendix 8 shall be used


ARTICLE  5
MOD
COM5/312/13 
(B10/345/13)

15.63-18.6 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	18.1-18.4
FIXED





FIXED-SATELLITE (space-to-Earth)  5.484A ADD 5.BC03 
(Earth-to-space)  5.520




MOBILE





5.519  5.521

	18.4-18.6
FIXED





FIXED-SATELLITE (space-to-Earth)  5.484A ADD 5.BC03




MOBILE


MOD
COM5/312/14 
(B10/345/14)

18.6-22.21 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	18.6-18.8

EARTH EXPLORATION-SATELLITE (passive)

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.522B
MOBILE except aeronautical
mobile

Space research (passive)
	18.6-18.8

EARTH EXPLORATION-
SATELLITE (passive)

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.522B
ADD 5.BC03
MOBILE except aeronautical mobile

SPACE RESEARCH (passive)
	18.6-18.8

EARTH EXPLORATION-SATELLITE (passive)

FIXED

FIXED-SATELLITE
(space-to-Earth)  5.522B
MOBILE except aeronautical
mobile

Space research (passive)

	5.522A  5.522C
	5.522A
	5.522A

	18.8-19.3
FIXED





FIXED-SATELLITE (space-to-Earth)  5.523A ADD 5.BC03




MOBILE


18.6-22.21 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	19.7-20.1

FIXED-SATELLITE
(space-to-Earth)  5.484A
ADD 5.BC03
Mobile-satellite (space-to-Earth)
	19.7-20.1

FIXED-SATELLITE
(space-to-Earth)  5.484A
ADD 5.BC03
MOBILE-SATELLITE
(space-to-Earth)
	19.7-20.1

FIXED-SATELLITE
(space-to-Earth)  5.484A
ADD 5.BC03
Mobile-satellite (space-to-Earth)

	
5.524
	5.524  5.525  5.526  5.527  5.528  5.529
	
5.524

	20.1-20.2
FIXED-SATELLITE (space-to-Earth)  5.484A ADD 5.BC03




MOBILE-SATELLITE (space-to-Earth)





5.524  5.525  5.526  5.527  5.528


MOD
COM5/312/15 
(B10/345/15)

24.75-29.9 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3


	27.5-28.5
FIXED  5.537A





FIXED-SATELLITE (Earth-to-space)  5.484A  5.539 ADD 5.BC03




MOBILE





5.538  5.540

	28.5-29.1
FIXED





FIXED-SATELLITE (Earth-to-space)  5.484A  5.523A  5.539





ADD 5.BC03




MOBILE





Earth exploration-satellite (Earth-to-space)  5.541




5.540

	29.1-29.5
FIXED





FIXED-SATELLITE (Earth-to-space)  5.523C  5.523E  5.535A  
5.539  5.541A ADD 5.BC03




MOBILE





Earth exploration-satellite (Earth-to-space)  5.541




5.540

	29.5-29.9

FIXED-SATELLITE
(Earth-to-space)  5.484A  5.539
ADD 5.BC03
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space)
	29.5-29.9

FIXED-SATELLITE
(Earth-to-space)  5.484A  5.539
ADD 5.BC03
MOBILE-SATELLITE
(Earth-to-space)

Earth exploration-satellite
(Earth-to-space)  5.541
	29.5-29.9

FIXED-SATELLITE
(Earth-to-space)  5.484A  5.539
ADD 5.BC03
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space) 

	
5.540  5.542
	5.525  5.526  5.527  5.529  5.540  5.542
	
5.540  5.542


MOD
COM5/312/16 
(B10/345/16)

29.9-34.2 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	29.9-30

FIXED-SATELLITE (Earth-to-space)  5.484A  5.539 ADD 5.BC03




MOBILE-SATELLITE (Earth-to-space)





Earth exploration-satellite (Earth-to-space)  5.541  5.543




5.525  5.526  5.527  5.538  5.540  5.542


MOD
COM5/312/17 
(B10/345/17)

34.2-40 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	39.5-40

FIXED





FIXED-SATELLITE (space-to-Earth)  5.551AA ADD 5.BC03




MOBILE





MOBILE-SATELLITE (space-to-Earth)





Earth exploration-satellite (space-to-Earth) 





MOD 5.547


MOD
COM5/312/18 
(B10/345/18)

40-40.5 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	40-40.5

EARTH EXPLORATION-SATELLITE (Earth-to-space)





FIXED





FIXED-SATELLITE (space-to-Earth) ADD 5.BC03




MOBILE





MOBILE-SATELLITE (space-to-Earth)





SPACE RESEARCH (Earth-to-space)





Earth exploration-satellite (space-to-Earth)


MOD
COM5/312/19 
(B10/345/19)

40.5-51.4 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	40.5-41
FIXED

FIXED-SATELLITE 
(space-to-Earth)

BROADCASTING

BROADCASTING-SATELLITE

Mobile

MOD 5.547
	40.5-41

FIXED

FIXED-SATELLITE 
(space-to-Earth) ADD 5.BC03
BROADCASTING

BROADCASTING-SATELLITE

Mobile

Mobile-satellite (space-to-Earth)

MOD 5.547
	40.5-41

FIXED

FIXED-SATELLITE 
(space-to-Earth)
BROADCASTING

BROADCASTING-SATELLITE

Mobile

MOD 5.547

	41-42.5

FIXED





FIXED-SATELLITE (space-to-Earth)  5.551AA ADD 5.BC03




BROADCASTING





BROADCASTING-SATELLITE





Mobile





MOD 5.547  5.551F  5.551G


MOD
COM5/312/20 
(B10/345/20)

40.5-51.4 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	47.2-47.5
FIXED

FIXED-SATELLITE 

(Earth-to-space)  5.552
MOBILE

5.552A
	47.2-50.2



FIXED




FIXED-SATELLITE (Earth-to-space)  5.552 ADD 5.BC03



MOBILE



	47.5-47.9
FIXED

FIXED-SATELLITE 
(Earth-to-space)  5.552 
(space-to Earth) ADD 5.BC03 ADD 5.BC06
MOBILE
	

	47.9-48.2
FIXED

FIXED-SATELLITE

(Earth-to-space)  5.552

MOBILE

5.552A
	

	48.2-48.54
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.552 
(space-to Earth) ADD 5.BC03ADD 5.BC06 ADD5.BC07
MOBILE
	

	48.54-49.44
FIXED

FIXED-SATELLITE 

(Earth-to-space)  5.552

MOBILE

5.149  5.340  5.555
	

	49.44-50.2

FIXED

FIXED-SATELLITE 
(Earth-to-space)  5.552 
(space-to Earth) ADD 5.BC03 ADD 5.BC06 ADD5.BC07
MOBILE
	

	
	


5.149  5.340  5.552A  5.555


ADD
COM5/312/21 
(B10/345/21)

5.BC06
The use of the bands 47.5-47.9 GHz, 48.2-48.54 GHz and 49.44-50.2 GHz by the fixed-satellite service (space-to-Earth) is limited to geostationary satellites.     (WRC‑03)
ADD
COM5/312/22 
(B10/345/22)

5.BC07
The power flux-density in the band 48.94-49.04 GHz produced by any geostationary space station in the fixed-satellite service (space-to-Earth) operating in the bands 48.2-48.54 GHz and 49.44-50.2 GHz shall not exceed –151.8 dB(W/m2) in any 500 kHz band at the site of any radio astronomy station.     (WRC‑03)
ARTICLE  21
MOD
COM5/312/23 
(B10/345/13)

TABLE  21-4 (end)     (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°
	

	...
	
	
	
	
	

	In Region 1: 
47.5-47.9 GHz
48.2‑48.54 GHz
49.44-50.2 GHz
	Fixed-satellite
(geostationary-satellite orbit)
	–115
	(115 + 0.5(( – 5)
	–105
	1 MHz


ADD
COM5/312/24 
(B10/345/24)

RESOLUTION  [COM5/6]  (WRC-03)

Guidelines for the implementation of high-density applications in the 
fixed-satellite service in frequency bands identified for these applications

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that demand has been increasing steadily for global broadband communication services throughout the world, such as those provided by high-density applications in the fixed-satellite service (HDFSS);
b)
that HDFSS systems are characterized by flexible, rapid and ubiquitous deployment of large numbers of cost-optimized earth stations employing small antennas and having common technical characteristics;
c)
that HDFSS is an advanced broadband communication application concept that will provide access to a wide range of broadband telecommunication applications supported by fixed telecommunication networks (including the Internet), and thus will complement other telecommunication systems;
d)
that, as with other FSS systems, HDFSS offers great potential to establish telecommunication infrastructure rapidly;
e)
that HDFSS applications can be provided by satellites of any orbital type;
f)
that interference mitigation techniques have been and continue to be studied in ITU‑R to facilitate sharing between HDFSS earth stations and terrestrial services;
g)
that to date, studies have not concluded on the practicability of implementation of interference mitigation techniques for all HDFSS earth stations,
noting

a)
that No. 5.BC03 identifies bands for HDFSS;
b)
that, in some of these bands, the FSS allocations are co‑primary with fixed and mobile service allocations as well as other services;

c)
that this identification does not preclude the use of these bands by other services or by other FSS applications, and does not establish priority in these Regulations among users of the bands;
d)
that, in the band 18.6-18.8 GHz, the FSS allocation is co-primary with the Earth exploration-satellite service (EESS) (passive) with the restrictions of Nos. 5.522A and 5.522B;
e)
that radio astronomy observations are carried out in the 48.94-49.04 GHz band, and that such observations require protection at notified radio astronomy stations;

f)
that co-frequency sharing between transmitting HDFSS earth stations and terrestrial services is difficult in the same geographical area;
g)
that co‑frequency sharing between receiving HDFSS earth stations and terrestrial stations in the same geographical area may be facilitated through the implementation of interference mitigation techniques, if practicable;
h)
that many FSS systems with other types of earth stations and characteristics have already been brought into use or are planned to be brought into use in some of the frequency bands identified for HDFSS in No. 5.BC03;
i)
that HDFSS stations in these bands are expected to be deployed in large numbers over urban, suburban and rural areas of large geographical extent;

j)
that the 50.2‑50.4 GHz band, adjacent to the band 48.2‑50.2 GHz (Earth‑to‑space) identified for HDFSS in Region 2, is allocated to the EESS (passive),

recognizing

a)
that in cases where FSS earth stations use bands that are shared on a co-primary basis with terrestrial services, the Radio Regulations stipulate that earth stations of the FSS shall be individually notified to the Bureau when their coordination contours extend into the territory of another administration;
b)
that, as a consequence of their general characteristics, it is expected that the coordination of HDFSS earth stations with fixed service stations on an individual site-by-site basis between administrations will be a difficult and long process;
c)
that, to minimize the burden for administrations, simplified coordination procedures and provisions can be agreed by administrations for large numbers of similar HDFSS earth stations associated with a given satellite system;
d)
that harmonized worldwide bands for HDFSS would facilitate the implementation of HDFSS, thereby helping to maximize global access and economies of scale,
recognizing further

that HDFSS applications implemented on FSS networks and systems are subject to all provisions of the Radio Regulations applicable to the FSS, such as coordination and notification pursuant to Articles 9 and 11, including any requirements to coordinate with terrestrial services across international borders, and the provisions of Articles 21 and 22,
resolves

1
that administrations which implement HDFSS should consider the following guidelines:

a)
making some or all of the frequency bands identified in No. 5.BC03 available for HDFSS applications;
b)
in making frequency bands available under resolves a), take into account:

–
that HDFSS deployment will be simplified in bands that are not shared with terrestrial services;
–
in bands shared with terrestrial services, the impact that the further deployment of terrestrial stations would have on the existing and future development of HDFSS, and the further deployment of HDFSS earth stations would have on the existing and future development of  terrestrial services;
c)
take into account the relevant technical characteristics applicable to HDFSS, as identified by ITU‑R Recommendations (e.g. Recommendations ITU‑R S.524‑7 and ITU‑R S.1594);

d)
take into account other existing and planned FSS systems, having different characteristics, in frequency bands where HDFSS is implemented in accordance with resolves a) above and the conditions specified in No. 5.BC03,

invites administrations

1
to give due consideration to the benefits of harmonized utilization of the spectrum for HDFSS on a global basis, taking into account the use and planned use of these bands by all other services to which these bands are allocated, as well as other types of FSS applications;
2
to consider implementing simplified procedures and provisions that facilitate the deployment of HDFSS systems in some or all of the bands identified in No. 5.BC03;

3
to give due consideration to commencing HDFSS deployment in the lower part of the 48.2-50.2 GHz band to allow time for the ITU‑R to complete studies on appropriate measures for the protection of satellite passive services from unwanted emissions in the band 50.2-50.4 GHz.

APPENDIX  30*  (Rev.WRC‑03)

MOD
COM6/332/1
(B10/345/25)

ANNEX  3

Method for determining the limiting interfering power flux-density at
the edge of a broadcasting-satellite service area in the frequency
bands 11.7-12.2 GHz (in Region 3), 11.7-12.5 GHz (in Region 1)
and 12.2-12.7 GHz (in Region 2), and for calculating the power
flux-density produced in these bands by a terrestrial station or a 
transmitting earth station in the fixed-satellite service 
in the band 12.5-12.7 GHz
1
General

1.1
This Annex describes a method of calculating the interference potential from terrestrial transmitters or transmitting earth stations in the fixed-satellite service to receiving earth stations in the broadcasting-satellite service.

1.2
The method is in two parts:

a)
the calculation of the maximum permissible interfering power flux-density at the edge of the broadcasting-satellite service (BSS) area concerned;

b)
the calculation of the likely power flux-density produced at any point on the edge of the service area by the terrestrial transmitter or transmitting earth stations in the fixed‑satellite service of another administration.

1.3
The interference potential of the terrestrial transmitters or the transmitting earth stations in the fixed-satellite service must be considered case by case; the power flux-density produced by each terrestrial transmitter or each transmitting earth station Fp is compared to the limiting power flux-density F at any point on the edge of the service area of a broadcasting-satellite station of another administration. If, for a given transmitter, the value of the power flux-density produced Fp is lower than the value of the limiting power flux-density F at any point on the edge of the service area, the interference caused to the BSS by this transmitter is considered to be lower than the permissible value and no coordination is required between administrations before the terrestrial service station or the transmitting earth station is brought into use. Where this is not the case, coordination and more precise calculations derived from a mutually agreed basis are necessary.
Section 2 calculates the limit of power flux-density F at the edge of the service area. 

Section 3 calculates the power flux-density produced by a terrestrial station or a transmitting earth station, Fp.
1.4
It is emphasized that, should the calculation described in this Annex indicate that the maximum permissible power flux-density is exceeded, it does not necessarily preclude the introduction of the terrestrial or the fixed-satellite service since the calculations are necessarily based on worst-case assumptions for:

a)
the nature of the terrain of the interference path;

b)
the off-beam discrimination on the broadcasting-satellite receiving installations;

c)
the necessary protection ratios for the BSS;

d)
the type of reception in the BSS, i.e., assuming individual reception, this being more critical than community reception for the angles of elevation concerned;

e)
the value of power flux-density to be protected in the BSS;

f)
the propagation conditions between the terrestrial station and the broadcasting-satellite service area.

2
Limit of power flux-density

2.1
General

The limiting power flux-density not to be exceeded at the edge of the service area in order to protect the BSS of an administration is given by the formula:



F    F0  –  R    D    P
(1)

where:

F 
the maximum permissible interfering power flux-density (dB(W/m2)) within the necessary bandwidth of the broadcasting-satellite;

F0 
the wanted power flux-density (dB(W/m2)) at the edge of the service area;

R 
the protection ratio (dB) between the wanted and interfering signals;

D 
angular antenna discrimination (dB) provided by the radiation pattern of the broadcasting-satellite receiver antenna;

P 
polarization discrimination (dB) between the wanted and interfering signals.

2.2
Wanted power flux-density (F0)

The value of F0 is equal to:
For the Regions 1 and 3 Plan and List, Region 2 Plan and Article 4 submissions under § 4.1.3 and 4.2.6:
a)
108 dB(W/m2) in 27 MHz for service areas in Regions 1 and 3, and
b)
115 dB(W/m2) in 24 MHz, as well as in 27 MHz with respect to the cases mentioned in the footnote to Section 3.8 of Annex 5 concerning necessary bandwidths in Region 2.
For the analogue BSS assignments in the Region 2 Plan:

–107 dB(W/m2) in 24 MHz, as well as in 27 MHz with respect to the cases mentioned in the footnote to Section 3.8 of Annex 5 concerning necessary bandwidths in Region 2.

2.3
Protection ratio (R)
2.3.1
For digital BSS assignments, the single entry protection ratio is equal to 30 dB.

2.3.2
For the analogue BSS assignments in the Region 2 Plan and for notified BSS assignments in Regions 1 and 3 Plan and List which are in conformity with the Plans and List of Appendix 30 and which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 9 June 2003, the single entry protection ratio against all types of terrestrial transmissions, with the exception of amplitude-modulation multichannel television systems, is 35 dB for carrier frequency differences between the wanted and interfering signals of up to  10 MHz, decreasing linearly from 35 dB to 0 dB for carrier frequency differences between 10 MHz and 35 MHz, and is 0 dB for frequency differences in excess of 35 MHz (see Fig. 1). For amplitude-modulation multichannel television systems which produce high peaks of power flux‑density spread over a wide range of their necessary bandwidth, the protection ratio R is 35 dB and is independent of the carrier frequency difference.
2.3.3
The carrier frequency difference should be determined by reference to the frequency assignments in the broadcasting-satellite Plan or, in the case of assignments not contained within a plan, by reference to the characteristics of the proposed or operational system.
2.3.4
A signal from a terrestrial station or a transmitting earth station in the fixed-satellite service should be considered only if its necessary bandwidth overlaps the necessary bandwidth of the BSS assignment.
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2.4
Angular antenna discrimination (D)

2.4.1
For all Regions (digital):


	
	
	

	
	
	

	
	
	

	
	
	



The value of D to be assumed in equation (1) is derived from the following equations, which are based on Recommendation ITU-R BO.1213 (also found in Annex 5 to this Appendix):


D = 0.0025((d/()()2
dB
for
0
≤
(
<
(m

D = Gmax – (29 – 25 log((r))
dB
for
(m
≤
(
<
(r

D = Gmax – (29 – 25 log(())
dB
for
(r
≤
(
≤
14.45


D = Gmax


dB
for


(
>
14.45

where:


(:
elevation angle (degrees) for the proposed or operational broadcasting-satellite system for the broadcasting-satellite service area concerned


(m:
((/d)((Gmax – G1)/(0.0025))0.5 (degrees)

G1:
29 – 25 log((r) (dB)

(r:
95((/d) (degrees)

Gmax:
maximum gain of the antenna (dBi) 


d:
diameter of the antenna (m)

(:
the wavelength (m).

NOTE 1 – If more than one value of ( is specified for a particular service area, the appropriate value of ( should be used for each section of the edge of the service area under consideration.

For Regions 1 and 3, Gmax = 35.5 dBi corresponding to a 0.6 m diameter antenna at 11.7 GHz and 65% efficiency. For Region 2, Gmax = 33.3 dBi corresponding to a 0.45 m diameter antenna at 12.2 GHz and 65% efficiency. For a graphical depiction of this antenna discrimination see Fig. 2.
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2.4.2
For the analogue BSS assignments in the Region 2 Plan:
The Discrimination D should be derived from the expression (3) below where  is the elevation angle for the proposed or operational broadcasting-satellite system for the BSS area concerned.

NOTE 1 – If more than one value of  is specified for a particular service area, the appropriate value of  should be used for each section of the edge of the service area under consideration.

	D    0
dB
	for     0°

    0.43°
	(3)

	D    4.15 2
dB
	for     0.43°

    1.92°
	

	D    8.24    25 log 
dB
	for     1.92°

    25°
	

	D    43.2
dB
	for

    25°
	



NOTE 2 – For the graphical determination of D see Fig. 3. The unit for  is degrees.
2.5
Polarization discrimination (P)

The value of P is equal to:

a)
3 dB when the interfering service uses linear polarization and the BSS uses circular polarization or vice versa;

b)
0 dB when the interfering service and the broadcasting-satellite service both use circular or both use linear polarization.
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3
Power flux-density produced by a terrestrial station or a transmitting earth station (Fp)

The power flux-density Fp (dB(W/m2)) produced at any point on the edge of the service area by the terrestrial station or the transmitting earth station is determined from the following formula:



Fp    E  –  A    10 log (4(/(2)
(4)

where:

E 
the equivalent isotropically radiated power (dBW) of the terrestrial station or the transmitting earth station in the direction of the point concerned on the edge of the service area;

A 
the total path loss (dB);

(: 
wavelength (m).
3.1
Evaluation of path loss A for a terrestrial station or a transmitting earth station at the edge of the service area of the broadcasting satellite






















The following propagation model is to be used for determining the minimum path loss between the interfering terrestrial transmitter or transmitting earth station and the edge of the BSS service area.

3.2
Propagation model

3.2.1
Distance limits

3.2.1.1
Minimum distance limit

The minimum coordination distance is given as:
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where:


f:
frequency (GHz)


βp:
radiometeorological parameter, which reflects the relative incidence of clear‑sky anomalous propagation conditions.

The value of βp is latitude dependent. The latitude to be used in determining the correct value for βp is given by:
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(6)

where ( is the earth station latitude (degrees).
βp is then determined using:
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(7)

3.2.1.2
Maximum distance limit

The maximum distance, dmax, for paths comprising a single climatic zone must not exceed the value for that climatic zone given in the Table below. For mixed paths comprising multiple zones the overall maximum distance must not exceed the value in the Table below corresponding to the climatic zone in the mixed path having the largest value (e.g. for a mixed path comprising zones A1 and A2, dmax is 500 km).

	Climatic Zone*
	Maximum distance (dmax)**

	A1
	500

	A2
	375

	B
	900

	C
	1 200

	*
For the definition see Appendix 7, Sections 1.5.1 and 1.5.3.2.
**
As computed in Section 2 of Appendix 7.


3.2.2
Ducting model

3.2.2.1
Distance-independent part of the loss (dB) for ducting

For BSS earth stations, no additional protection due to the earth station horizon elevation angle can be assumed, i.e. Ah, the total terrain shielding attenuation, is 0 dB. However, if the detailed information for the transmitting station is known, including any site-shielding-based mitigation techniques that are used, all these factors need to be included in the determination of the coordination distance.

Reduction in attenuation arising from direct coupling into over‑sea ducts (dB):
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where dc (km) is the distance from a land-based transmitting station to the coast in the direction being considered. dc is zero in other circumstances.

Distance-independent part of the loss (dB) for ducting:
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3.2.2.2
Distance-dependent part of the loss (dB) for ducting

3.2.2.2a
The specific attenuation (dB/km) due to dry air is given as:
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3.2.2.2b
The specific attenuation due to water vapour is given as a function of (, the water vapour density in units of g/m3, by the following equation:
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3.2.2.2c
The specific attenuation (dB/km) due to water vapour for the ducting propagation model using a water vapour density of 7.5 g/m3 for paths over land in Zones A1 and A2 is given as:



(wdl    (w (7.5)
(12)

3.2.2.2d
The specific attenuation (dB/km) due to water vapour for the ducting propagation model using a water vapour density of 10.0 g/m3 for paths over sea in Zones B and C is given as:



(wds    (w (10.0)
(13)

Note that the value of 10 g/m3 is used for both Zones B and C in view of the lack of data on the variability of water vapour density on a global basis, particularly the minimum values.
3.2.2.2e
Specific attenuation due to gaseous absorption (dB/km):
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where:


dt (km):
aggregate land distance (Zone A1 + Zone A2) along the path


di (km):
path length considered, which lies within the range between a minimum calculation distance and a maximum calculation distance.

3.2.2.2f
Values for zone-dependent parameters:
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where:


dlm (km):
longest continuous inland distance (Zone A2) along the path considered
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where:


dtm (km):
longest continuous land (i.e. inland + coastal) distance (Zone A1 + Zone A2) along the path considered.

(1 is limited to (1 ( 1.
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( is limited to ( ( –3.4.
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(2 is limited to (2 ( 1.
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3.2.2.2g
Path-dependent incidence of ducting, β, and the related parameter, Γ1, that are used to calculate time dependency of the path loss are given as:
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NOTE 1 – For coordination of terrestrial mobile transmitting stations, fixed stations and transmitting earth stations, the mitigation factor C2i was set equal to zero.

3.2.2.2h
Distance-dependent part of the loss (dB) for ducting:
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where:


p:
the maximum percentage of time for which the permissible interference power may be exceeded; p = 0.3%


γd:
the frequency-dependent ducting specific attenuation (dB/km).
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3.2.2.2i
Attenuation due to ducting: 
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3.2.3
For the tropospheric scatter model

3.2.3.1
Distance-independent part of the loss (dB) for tropospheric scatter
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where:


εh:
earth station horizon elevation angle (degrees)


N0:
path centre sea level surface refractivity given as: 
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Lf : 
the frequency-dependent part of the loss (dB), given as:
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3.2.3.2
Distance-dependent part of the loss (dB) for tropospheric scatter
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Total attenuation due to tropospheric scatter: 
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3.2.3.3
Minimum path loss

The minimum path loss, Amin, between the site of the interfering transmitter and the edge of the BSS service area is given by:



Amin = Min (Aduct, Atrop)
(30)

MOD
COM7/293/1
(B10/345/26)

RESOLUTION  228  (Rev.WRC-03)
Studies to consider on frequency-related matters for the future development of IMT‑2000 and systems beyond 
IMT‑2000 as defined by ITU-R

The World Radiocommunication Conference (Geneva, 2003),
considering

a)
that International Mobile Telecommunications-2000 (IMT‑2000) systems started operation in some countries from the year 2000;

b)
that Question ITU‑R 229/8 addresses the future development of IMT‑2000 and systems beyond IMT‑2000; 
c)
that Question ITU-R 77-4/8 addresses the needs of developing countries in the development and implementation of mobile radiocommunication technology;

d)
that Question ITU-D 18/2 addresses the strategy for migration of mobile networks to IMT‑2000 systems and beyond IMT‑2000;

e)
that the technical characteristics of IMT‑2000 are specified in ITU‑R and ITU‑T Recommendations, including Recommendation ITU-R M.1457 which contains the detailed specifications of the radio interfaces of IMT‑2000; 

f)
that the future development of IMT‑2000 and systems beyond IMT-2000 is being studied by ITU‑R in accordance with Recommendation ITU‑R M.1645;
g)
that the technical characteristics of the future development of IMT‑2000 and systems beyond IMT‑2000 remain under study within ITU-R;

h)
that an orderly process of change and development of IMT-2000 towards the capabilities and functionalities of systems beyond IMT-2000 is needed;
i)
that adequate spectrum availability is a prerequisite for the success of the future development of IMT-2000 and systems beyond IMT‑2000; 
j)
that it was eight years before the initial deployment of IMT‑2000 that WARC-92 identified the frequency bands for IMT-2000 in No. 5.388 and in Resolution 212;

k)
that the review of IMT-2000 spectrum requirements at WRC-2000 concentrated on bands below 3 GHz;

l)
that many countries have not yet made available spectrum already identified in the Radio Regulations for IMT-2000, due to various reasons, including the use of this spectrum by existing services;
m)
that sharing and compatibility should be addressed between existing services and the future development of IMT-2000 and systems beyond IMT-2000; 

n)
that some of these existing services may have increasing spectrum demand in order to meet increasing user needs;
o)
that information technologies and telecommunication usage evolve rapidly;

p)
that continuing and accelerating growth is forecast in the demand for multimedia applications (such as high-speed data, IP-packet and video) by mobile communication systems, and is expected to be accommodated by IMT-2000, the future development of IMT-2000 and systems beyond IMT‑2000, and other systems;

q)
that the future development of IMT‑2000 and systems beyond IMT‑2000 is foreseen to address the need for higher data rates than those of currently deployed IMT‑2000 systems;
r)
that, for global operation and economy of scale, which are key requirements for the success of mobile communication systems, it is desirable to agree on a harmonized time-frame for common technical, operational and spectrum-related parameters of systems, taking account of relevant IMT‑2000 and other experience;
s)
that it is therefore timely to study market, technical, spectrum and regulatory issues pertinent to the future development of IMT-2000 and systems beyond IMT‑2000,
noting

a)
that the IMT‑2000 radio interfaces as defined in Recommendation ITU-R M.1457 are expected to evolve within the framework of ITU-R beyond those initially specified, to provide enhanced services and services beyond those envisaged in the initial implementation;

b)
that ITU-R has envisaged that new elements of systems beyond IMT-2000 will be developed, which will closely interwork and be interoperable with currently operating IMT-2000 and its future enhancements;

c)
that interoperability between different radio interfaces is desirable for the future development of IMT-2000 and systems beyond IMT‑2000;

d)
that ITU-R has already begun considering appropriate naming for the future development of IMT-2000 and systems beyond IMT-2000, for a decision in advance of WRC-07,

recognizing

a)
the time necessary to develop and agree on the technical, operational, spectrum and regulatory issues associated with the continuing enhancement of mobile services;
b)
that service functionalities in fixed, mobile and broadcasting networks are increasingly converging and interworking;
c)
that, in the future, mobile systems are expected to adopt more spectrum-efficient techniques;
d)
that a disparity exists between the telecommunication infrastructure available in developing and developed countries;

e)
the need in many developing countries and countries with large areas of low‑population density for the cost‑effective implementation of IMT‑2000, the future development of IMT‑2000 and systems beyond IMT‑2000, and the propagation characteristics of frequency bands below those identified in No. 5.317A result in larger cells;
f)
that administrations have deployed or are planning to deploy IMT-2000 systems in the frequency bands identified in Nos. 5.317A, 5.384A and 5.388, and some in frequency bands other than those identified for IMT‑2000 which are allocated to the mobile service on a primary basis;

g)
that spectrum already identified for IMT-2000 should be included in spectrum estimates, and may also be used for the future development of IMT-2000 and systems beyond IMT‑2000;

h)
that proximity to bands already identified for IMT-2000 may lead to reduced complexity of equipment;

i)
that some bands may not be appropriate for identification on a global basis for the future development of IMT-2000 and systems beyond IMT-2000 because of the extent of use of these bands by existing services;
j)
that frequencies below those identified for IMT‑2000 in No. 5.317A are extensively used by terrestrial services with applications other than IMT‑2000 and systems beyond IMT‑2000,
resolves
1
to invite ITU-R to further study technical and operational issues relating to the future development of IMT‑2000 and systems beyond IMT‑2000 and develop Recommendations as required;

2
to invite ITU‑R to report, in time for WRC‑07, on the results of studies on the spectrum requirements and potential frequency ranges suitable for the future development of IMT‑2000 and systems beyond IMT‑2000, taking into account:
–
the evolving user needs, including the growth in demand for IMT‑2000 services;

–
the evolution of IMT‑2000 and pre-IMT‑2000 systems through advances in technology;

–
the bands currently identified for IMT‑2000;

–
the time-frame in which spectrum would be needed;

–
the period for migration from existing to future systems;
–
the extensive use of frequencies below those identified for IMT‑2000 in No. 5.317A;

3
to invite ITU-R to conduct regulatory and technical studies on the usage of frequencies below those identified for IMT-2000 in No. 5.317A for the future development of IMT-2000 and systems beyond IMT-2000, notably assessing their advantages and disadvantages, taking into account the particular needs of developing countries and the extensive use of frequencies below those identified for IMT‑2000 in No. 5.317A;
4
that the studies referred to in resolves [1 and 2] [1, 2 and 3] should take into consideration the particular needs of developing countries including use of the satellite component of IMT-2000 for suitable coverage of these countries;

5
that the studies referred to in resolves 1, 2 and 3 should include sharing and compatibility studies with services already having allocations in potential spectrum for the future development of IMT‑2000 and systems beyond IMT-2000 taking into account the needs of other services;

6
that [WRC‑07/a future competent conference] should consider frequency-related matters for the future development of IMT‑2000 and systems beyond IMT‑2000, taking due account of the results of ITU‑R studies, in accordance with this Resolution,
invites the Director of BDT

to draw the attention of ITU-D to this Resolution,

invites administrations

to participate in the studies by submitting contributions to ITU‑R.

________________
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