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ADD
WG5C/238/1
5.[HDFSS]
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 among users of the bands in the Radio Regulations. Administrations should take this into account when considering regulatory provisions in relation to these bands. See Resolution [COM 5/6] (WRC-03).

MOD
WG5C/238/2
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.HDFSS), administrations should further take into account potential constraints to high-density applications in the fixed service, as appropriate.     (WRC‑203)
MOD
WG5C/238/3
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.HDFSS]
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
WG5C/238/4
[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. No. 5.43A does not apply.]

ADD
WG5C/238/5
[Provisions for the protection of FS operated in some countries mentioned in No. 5.514.]

APPENDIX  30A  (WRC‑2000)

MOD
WG5C/238/6
             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
WG5C/238/7

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 17.3-18.1 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.

Section II  –  Coordination with assignments in conformity with the
appropriate Regional feeder-link Plan in Appendix 30A

MOD
WG5C/238/8
7.3
Administrations planning to implement assignments for receiving earth stations in all Regions in the band 17.[3]-18.1 GHz in the fixed-satellite service (space-to-Earth) or in the band 17.3-17.8 GHz in the broadcasting-satellite service should evaluate the level of interference, assessed on the basis of coordination contours calculated in accordance with Appendix 7, which might be caused by a feeder-link earth station located on the territory of another administration and included in the service area of an assignment to a broadcasting-satellite service feeder-link space station which is in conformity with the appropriate Regional feeder-link Plan. Should the administration planning receiving earth stations find that interference may be caused by such a feeder-link earth station, it may request the administration responsible for the feeder-link earth station to indicate the geographical coordinates, the antenna characteristics and the elevation angle of the horizon around its existing and planned feeder-link earth stations.

APPENDIX  5  (WRC-2000)

MOD
WG5C/238/9
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


APPENDIX  30A  (WRC‑2000)

             ARTICLE  4     (WRC‑2000)
Procedures for modifications to the Region 2 feeder-link Plan 
or for additional uses in Regions 1 and 3

4.2
Provisions applicable to Region 2

MOD
WG5C/238/10
4.2.2
An administration proposing a modification to the characteristics of a frequency assignment in conformity with the Region 2 feeder-link Plan, or the inclusion of a new frequency assignment in that Plan, shall seek the agreement of those administrations [MOD 8, 9]:

_______________

8 
Agreement with administrations having a frequency assignment in the band 17.7-17.8 GHz to a terrestrial station or [in the band 17.3-17.8 GHz] to an earth station in the fixed-satellite service (space-to-Earth) shall be sought under No. 9.17 or No. 9.17A, respectively.

MOD
SWG5C2/DT116R1/11

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.HDFSS
(Earth-to-space)  5.520




MOBILE





5.519  5.521

	18.4-18.6
FIXED





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




MOBILE


MOD
WG5C/238/12

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.HDFSS
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.HDFSS




MOBILE


MOD
WG5C/238/12
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.HDFSS
Mobile-satellite (space-to-Earth)
	19.7-20.1

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

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




MOBILE-SATELLITE (space-to-Earth)





5.524  5.525  5.526  5.527  5.528


MOD
WG5C/238/13
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.HDFSS




MOBILE





5.538  5.540

	28.5-29.1
FIXED





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





ADD 5.HDFSS




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.HDFSS




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.HDFSS
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.HDFSS
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.HDFSS
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
WG5C/238/14
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.HDFSS




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
WG5C/238/15
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.HDFSS




MOBILE





MOBILE-SATELLITE (space-to-Earth)





Earth exploration-satellite (space-to-Earth) 





MOD 5.547


MOD
WG5C/238/16
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.HDFSS




MOBILE





MOBILE-SATELLITE (space-to-Earth)





SPACE RESEARCH (Earth-to-space)





Earth exploration-satellite (space-to-Earth)


MOD
WG5C/238/17
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.HDFSS
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.HDFSS




BROADCASTING




BROADCASTING-SATELLITE




Mobile




MOD 5.547  5.551F  5.551G


MOD
WG5C/238/18
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.HDFSS



MOBILE



	47.5-47.9
FIXED

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

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.HDFSS ADD 5.FSS ADD 5.RAS
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.HDFSS ADD 5.FSS ADD 5.RAS 
MOBILE
	

	
	


5.149  5.340  5.552A  5.555


ADD
WG5C/238/19
5.FSS
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.

ADD 
SWG5C2/DT116R1/20

5.RAS
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 any radio astronomy station.

ARTICLE  21
MOD
WG5C/238/21
TABLE  21-4 (end)
	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
WG5C/238/22
DRAFT  RESOLUTION  [COM5/6]  (WRC-03)

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

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.[HDFSS] identifies bands for high-density applications in the fixed-satellite service (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 among users of the bands in the Radio Regulations;
d)
that in the band 18.6-18.8 GHz, the FSS allocation is co-primary with the Earth exploration-satellite service (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 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.[HDFSS];
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,
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 there will be a difficult and long process to coordinate HDFSS earth stations with fixed service stations on an individual site-by-site basis between administrations;
c)
that to minimize the burden for administrations, simplified coordination procedures and provisions can be agreed by administrations for large numbers of like 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

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

that administrations which implement HDFSS:

1
consider making some or all of the frequency bands identified in No. 5.[HDFSS] available for HDFSS applications;
2
in making frequency bands available under resolves 1, take into account:

–
that HDFSS deployment will be simplified in bands that are not shared with terrestrial services;
–
the impact that, in bands shared with terrestrial services, 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;
3
consider taking 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);

take into account other existing and planned fixed-satellite service systems having different characteristics in frequency bands where HDFSS is implemented in accordance with resolves 1 and the conditions specified in No. 5.[HDFSS],

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 fixed-satellite service 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.[HDFSS].
SUP


Invites 6 to Resolution 84

invites ITU-R

6
to undertake, as a matter of urgency, studies on the appropriate criteria and techniques for addressing interference from transmitters of the fixed service into earth station receivers in high‑density applications in the FSS having allocations in the bands 39.5-40 GHz and 40.5-42 GHz and intended for operation in the same geographic area;

_________________
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