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Draft CEPT Brief on agenda item 1.13

1.13	to consider the results of ITU‑R studies in accordance with Resolution 551 (WRC‑07) and decide on the spectrum usage of the 21.4-22 GHz band for the broadcasting-satellite service and the associated feeder-link bands in Regions 1 and 3;

Issue

Resolution 551 (WRC‑07) resolves to invite ITU-R:

1	that ITU-R continue technical and regulatory studies on harmonization of spectrum usage, including planning methodologies, coordination procedures or other procedures, and BSS technologies, in preparation for WRC‑11, in the 21.4-22 GHz band and the associated feeder-link bands in Regions 1 and 3, taking into account considering h) and i); 

2	that WRC‑11 review the results of the study and decide the usage of the 21.4-22 GHz band and the associated feeder-link bands in Regions 1 and 3,


Preliminary CEPT position

CEPT is opposed to any a priori planning of the band 21.4-22.0 GHz, proposes to use the procedures of Articles 9 and 11 of the Radio Regulations to address sharing between BSS satellite networks in the 21.4-22 GHz bandsupports to render definitive the interim provisions contained in Resolution 525 (Rev. WRC-07) proposes to reduce the size of the coordination arc from ±16° to ±6° for applying RR No. 9.7 and supports to improve regulatory mechanisms and transparency and truthfulness of the due diligence procedure, i.e. CEPT supports Methods A, B and C of the CPM report with principles developed in Method B. CEPT proposes some regulatory amendments accordingly. 

In order to maintainFor a flexibility point of viewin the design of satellite systems, CEPT considersis of the view that there should be no limitation on the FSS Earth-to-space bands which may be used for the associated feeder-links of the BSS in the 21.4-22 GHz. and To ensure a balance between uplink and downlink spectrum within the 30/20 GHz range in Regions 1 and 3, CEPT proposes in case of possible additional to allocateion to the fixed-satellite service (Earth-to-space) of FSS spectrum, Europe considers the band 24.65-25.25 GHz in Region 1 and 24.65-24.75 GHz in Region 3. with associated mechanism to avoid heavy constraints for future FS development (i.e. minimum earth station antenna diameter of 3.5m and coordination under 9.17). 

CEPT is of the view that terrestrial services in Regions 1, 2 and 3 and the broadcasting-satellite service in Regions 1 and& 3 should enjoyhave the same primary status.  and proposes to include pfd limits to ensure mutual-coexistence of these services:
· Table 21-4 of Article 21 of the Radio Regulations to protect terrestrial services from the Regions 1 and 3 BSS.
·  pfd limit of – 120.4 dBW/(m².MHz) to be met at the border of Regions 1 and 3 countries to protect Regions 1 and 3 BSS Earth station from terrestrial services

If WRC-12 adopts such pfd limits in Article 21 to protect terrestrial services in Regions 1, 2 and 3, CEPT is of the view that such pfd limits should not be retroactively applicable to BSS satellite systems notified before the end of the Conference. 

CEPT is of the view that fixed services and the broadcasting-satellite service in Regions 1 and 3 should co-exist under specific conditions on the same territory. Therefore CEPT proposes that administrations in Regions 1 and 3 should not deploy stations in the mobile service and should limit the deployment of stations in the fixed service to point-to-point links.

To protect the Region 2 terrestrial services from the Regions 1 & 3 broadcasting-satellite service, a hard pfd limits regime in Article 21, Section V could be implemented 
To protect the Regions 1 & 3 broadcasting-satellite service from the Region 2 terrestrial services, CEPT is of the view that such protection should be ensured under RR 9.19. 


Background

CPM 11-1 identified WP 4A of SG4 as the Responsible Group for this Agenda item and WP5C, WP6X, (WP 3M), (WP 4B), (WP 6D), (WP 5A), (WP 6G), (WP 7D) were identified as concerned groups. The ITU-R Working Parties indicated above, was identified based on the ITU-R Study Group structure contained in Document CPM11-1/1, and is subject to review and approval by the respective Study Group. All appropriate regulatory/procedural studies on relevant agenda items will be carried out by the Special Committee on Regulatory/Procedural matters (SC) on the basis of proposals from membership of the ITU and the relevant ITU-R Study Groups.
Method
A priori planning is not necessary because it freezes access according to technological assumptions at the time of planning and then prevents flexible use taking account of real world demand and developments.
In preparations under Agenda Item 1.13, concerns have been raised by some administrations that the number of submissions for BSS networks received by the Bureau already at this point in time could make coordination of future BSS networks more difficult. For this purpose, 7 alternative Methods were proposed (i.e. Methods B to H).
· Method B (proposed by Luxembourg): Apply an improve due diligence process 
· Method C (proposed by CEPT): Coordination arc of 6°
· Methods D (proposed by Russia) & E (proposed by Iran): Submissions by administrations having no assignments in the 21.4-22 GHz band may jump over earlier filings with possibility to collocate with orbital positions in Appendixes 30, 30A and/or 30B  provided that these meet specific requirements (e.g. limited to or at least national service and coverage area). 
· Method F (proposed by India): Provision to reduce the number of pending filings
· Method G (proposed by Russia): Homogenous parameters - network limited to national coverage
· Method H (proposed by United Arab Emirates): Method B + Homogenous parameters + compatible arc of 4°

According to Table 5-1 of Appendix 5 (see N° 9.7, 8)), coordination between BSS geostationary space stations is necessary if their frequency bands overlap and if the orbital separation is less than or equal to 16°. The value of 16° can be seen as overly conservative considering that a value of 9° is used for BSS between 10 and 15 GHz and 8˚ for FSS networks adjacent to the 21.4-22 GHz band (below and above). According to detailed analysis conducted within CEPT and ITU-R, CEPT is of the view that a coordination arc of 6° for geostationary BSS networks in the 21.4-22 GHz band should be used. Further study is needed to address the requirement for transitional measure at the stage of the notification for networks whose coordination request are submitted before the WRC-12.

CEPT supports Methods B and C of the CPM report and principles developed in Method B. 

Associated feeder-link bands
A review of the availability of a new continuous block of 600 MHz of FSS spectrum for providing BSS feeder-links associated to the 22 GHz BSS band have shown that:
· within the existing FSS uplink allocations available in Region 1, it may happen that there is not enough capacity to simultaneously feed the BSS band 21.4-22 GHz and other FSS downlinks at a given orbital position. 
· the band 24.65-25.25 GHz appears to be the best candidate band, in particular because the band 24.75-25.25 GHz is already allocated to FSS uplink and used in Region 2 and Region 3 (Documents CPGPTA(2010)015 and CPGPTA(2010)065).  Related FSS/FS compatibility study shows that, under worst-case assumptions, the separation distances from which the required protection criterion (I/N = -10dB) is achieved, range from 27.7 km to 105.1 km in the worst case conditions (i.e. no terrain profile, FS station pointed towards FSS transmit station, azimuths of both FS and FSS stations are aligned). The order of magnitude of these separation distances, and their variation according to the pointing azimuths of the FS and FSS stations (e.g. separation distance of 105.1 km down to 20.5 km when the azimuthal discrimination at the FS station with respect to the FSS earth station is greater than 48° and the azimuthal discrimination at the FSS earth station with respect to the FS station is greater than 48°), suggest that sharing between FS and FSS is possible in the band 24.65-25.25 GHz. In order to ensure that this sharing situation would not represent a heavy constraint for future FS development, CEPT proposes to limit the use of this band to earth station in the fixed-satellite service (Earth-to-space) with a minimum antenna diameter of 3.5m to ensure that the number of FSS earth stations remains small. Furthermore, it is recognized that the frequency band 24.65-25.25 GHz is heavily used for FS capacity today by some administrations which are designed to be in accordance with RR Article 21. Therefore it is essential to keep tTable 21-1 and associated footnote 21.2.4 unchanged to avoid constraints towards both current and future FS.

As in other bands, all FSS transmit earth Stations including those used for providing BSS feeder-links associated to the 22 GHz BSS band, should be coordinated with other administrations in accordance with RR 9.17.
Several European Administrations indicated that the Uplink band 24.65-25.25 GHz would not be available on their territories due to heavily FS usage.

Types of criteria for coordination between Region 1 and 3 BSS networks in the 21.4-22 GHz band
CEPT is of the view that in reviewing regulatory and technical provisions related to use of the 21.4-22 GHz band by the BSS, the current types of protection criteria should be retained (i.e. a coordination arc contained in Appendix 5 of the Radio Regulations and a ΔT/T criterion to be included in the coordination if outside the arc through RR 9.41 and 9.42). Revision to the values of the protection criteria may however be discussed.


PFD value vs. availability
The relation between the power flux-density (PFD) value and the availability depends mainly on the rain rates intensity. It seems very difficult to define a unique PFD value for the entire Regions 1 & 3 areas. In some cities with low rain rates (e.g. in Europe), a reduced PFD value could be sufficient to ensure an adequate availability and no specific mitigation technique need to be developed. Inversely, in some cities with high rain rates (e.g., in equatorial area), a higher PFD value should be necessary to achieve an adequate availability and some specific mitigation technique should be implemented.   

For example, for a required annual availability of 99.9% with a target C/N of 7.5 dB, the PFD value required to achieve these performance must be equal to -100.58 (dB(W/(m2 · MHz))) in Brazzaville and ‑120.28 (dB(W/(m2 · MHz))) in Paris.

CEPT is of the opinion that PFD requirements for GSO BSS systems in the band 21.4‑22 GHz in Regions 1 and 3 should not be derived considering one common value for the entire Regions 1 & 3 areas, but PFD values may be considered on the basis of availability under different rain conditions.

CEPT is of the view that such PFD requirements for BSS networks to meet their availability requirements are fundamentally different from any prospective limits to protect terrestrial services. CEPT is furthermore of the view that such PFD requirements should not be a part of the protection criteria for BSS networks, but should be used to update relevant ITU-R recommendations and reports.   

Regions 1 & 3 terrestrial services in the band 21.4-22.0 GHz
CEPT is of the view that terrestrial fixed services and the broadcasting-satellite service in Regions 1 and& 3 should co-exist under specific conditions on the same territory. Therefore CEPT proposes that administrations in Regions 1 and 3 should not deploy stations in the mobile service and should limit the deployment of stations in the fixed service to point-to-point links., specific conditions should be defined to ensure mutual-coexistence of the services with relevant modifications to the Radio Regulations.

CEPT is of the view that protection of terrestrial services from the BSS would then be ensured by pfd limits on the basis of RR Table 21-4 (Resolution 525 (Rev. WRC-03) and protection of the BSS from terrestrial services, could be ensured through a pfd limit of – 120.4 dBW/(m².MHz) to be met at the border of Regions 1 and 3 countries (this value is based on the new Recommendation ITU-R BO.[PFD_TERRESTRIAL] agreed to be sent to administration for adoption and approval by the last Study Group 4 (29-30 September 2011)) under the provisions of RR.9.19 or other appropriate procedures. 
 

Region 2 terrestrial services in the band 21.4-22.0 GHz
CEPT is of the view that terrestrial services in Region 2 and the broadcasting-satellite service in Regions 1 & 3 should have the same status. Therefore, limits should be defined to ensure mutual-coexistence of the services with relevant modifications to the Radio Regulations.
To protect the Region 2 terrestrial services from the Regions 1 & 3 broadcasting-satellite service, a hard pfd limits regime in Article 21, Section V could be implemented. As many terrestrial systems were deployed before WRC-07, CEPT proposes to preliminary consider as pfd limits, the pfd mask proposed in Resolution 525 (Rev. WRC-03). Final pfd mask should not create undue constraints to any BSS networks even in the worst case configuration (i.e. protection of Greenland terrestrial services from a BSS network over Iceland). 
To protect the Regions 1 & 3 broadcasting-satellite service from the Region 2 terrestrial services, CEPT is of the view that such protection should be ensure under RR 9.19. Further studies are required to develop a pfd mask to ensure the adequate protection of earth stations included in the service area of a space station in the BSS with the same mechanism and principles as contained in Annex 3 of RR Appendix 30.through a pfd limit of – 120.4 dBW/(m².MHz) to be met at the border of Regions 1 and 3 countries (this value is based on the new Recommendation ITU-R BO.[PFD_TERRESTRIAL] agreed to be sent to administration for adoption and approval by the last Study Group 4 (29-30 September 2011)). 



List of relevant documents

ITU web page dedicated to the CPM (http://www.itu.int/ITU-R/go/rcpm-wrc-12-studies)


Actions to be taken

CEPT proposes to continue to study technical or regulatory methods to improve access to the band 21.422.0 GHz.
CEPT will study whether there should be regulatory provisions to ensure that terrestrial services in Regions 1& 3 should not cause harmful interference to BSS systems nor claiming protection from such systems or which appropriate mechanism could ensure coexistence of Regions 1 & 3 broadcasting-satellite service and Regions 1 & 3 terrestrial services. In the respect of coexistence, such mechanisms should be developed in order to not preclude deployments of BSS receivers on entire territory of administrations from deployment of terrestrial services in the band 21.4 – 22.0 GHz in other countries. 

Regulatory procedures 

Procedures have been elaborated in accordance with the preliminary CEPT positions (see the preliminary draft ECP). 


Relevant information from outside CEPT

European Union

Regional telecommunication organisations

APT (December August 20110)
APT has the following preliminary views on the Agenda item 1.13;
Issue A: Intra-service issues
There is no common view on issue A.
Issue B: Feeder-link capacity
The APT members agreed that in China, Korea (Rep. of), India, Indonesia, Japan, Malaysia and Singapore, the band 24.65 – 24.75 GHz would be also allocated to the fixed-satellite service (Earth-to-space) on a primary basis. This use shall be limited to feeder link earth stations using a minimum antenna diameter of 4.5 m, for the broadcasting-satellite service.
Issue C: Inter-service issues
The APT members agreed that an appropriate regulatory mechanism would be necessary in order to ensure the sharing between BSS in Regions 1 and 3 and terrestrial services in Regions 1, 2 and 3.
Protection of BSS in Regions 1 and 3
The APT members agreed that the pfd limit at the border of the territory of any other administration in Regions 1 and 3, [−114.3] dB(W/(m2 ·1 MHz)), shall be applied to a station in terrestrial services in Regions 1, 2 and 3. And No. 9.19 does not apply. 
Protection of terrestrial services in Regions 1, 2 and 3
The APT members agreed that the following pfd limits to be included in RR Article 21 shall be applied to a station in BSS in Regions 1 and 3. And No. 9.11 does not apply.
−115 dB(W/(m2 · MHz)) 			for 0° ≤ θ ≤ 5°
−115 + 0.5(θ − 5) dB(W/(m2 · MHz)) 	for 5° ≤ θ ≤ 25°
−105 dB(W/(m2 · MHz)) 			for θ > 25°
where, θ is angle of arrival above the horizontal plane.
<Transitional arrangement>
Taking into account the provisions in Resolution 525, the pfd limit above shall be applied to any terrestrial station in Regions 1 and 3, including those recorded in the MIFR before the end of WRC-12. 
· 
Taking into account rain attenuation characteristics in Region 3 and high annual service availability for BSS (HDTV) system, −105 dB(W/(m2 · 1 MHz)), should be considered as the reference pfd at the Earth’s surface to be used  for efficient implementation the BSS network in the band 21.4-22.0 GHz in Region 3.
Inter-service issue
APT members support that if the protection between BSS (Broadcasting-satellite service) and terrestrial service is ensured with the following conditions specified in paragraphs 1) and 2) below, BSS and terrestrial service would be used under co-primary basis in Region 3. In this case, RR No. 5.530 shall not be applied to BSS in Regions 1 and 3 and terrestrial service in Region 3. 
1) For the protection of BSS from terrestrial service
Before an administration brings into use transmitting stations of the fixed and mobile services in this band it shall ensure that the power flux-density (pfd) produced at [3] m above ground does not exceed −XXX.X dB(W/(m2 [1 MHz][4kHz])) for more than [YYY %, e.g. 0.01%] of time at the border of the territory of any other administration. This limit may be exceeded on the territory of any country whose administration has so agreed. In order to ensure that the pfd limit at the border of the territory of any other administration is met, the calculations and verification shall be made, taking into account all relevant information, with the mutual agreement of both administrations (the administration responsible for the terrestrial station and the administration responsible for the earth station), with the assistance of the Bureau if so requested. In case of disagreement, the calculation and verification of the pfd shall be made by the Bureau, taking into account the information referred to above. 
The above course of actions needs to be properly reflected in RR.
Note: the condition above is agreed for the protection BSS from terrestrial service at the Special Committee (Nov. 2010) as one example. The values not identified above should be developed.
2) For the protection of terrestrial service from BSS
The following power flux-density values at the Earth’s surface produced emissions from BSS space station in the band 21.4 – 22.0 GHz shall be used for the protection of terrestrial service as hard limit or coordination threshold;
−115 dB(W/(m2 · MHz)) 			for 0° ≤ θ ≤ 5°
−115 + 0.5(θ − 5) dB(W/(m2 · MHz)) 		for 5° ≤ θ ≤ 25°
−105 dB(W/(m2 · MHz)) 			for θ > 25°
where, θ is angle of arrival above the horizontal plane.
Note: The next APG meeting will consider whether the condition above would be applied as hard limit or coordination threshold.

ATU (February July 2011)
Issue A: 
No common position due to lack of consensus

Issue B: 
Method B1 (No additional uplink allocation is needed)

Issue C: 
No common position due to lack of consensus 
Consultations are still on going

ASMG (November 2010)
· Due to the complexity and importance of this agenda item, the Arab countries are to study the proposed methods carefully and make a decision at the last CPM meeting.

CITEL (December May 20110)
Inter-American Proposal (Argentine, Brazil, Canada, Colombia, Costa Rica, Chile, Ecuador, El Salvador, Guatemala, Mexico, USA and Uruguay and Venezuela) (September 2010)

· Article 21 limits on Regions 1 and 3 BSS emissions on territories of Region 2only
Sharing between satellite services in Regions 1 and 3 and terrestrial services in Region 2 can be most simply implemented through a pfd limits regime in Article 21, Section V with the following pfd limits:
−115 dB(W/(m2 · MHz)) 			for 0° ≤ θ ≤ 5°
−115 + 0.5(θ − 5) dB(W/(m2 · MHz)) 	for 5° ≤ θ ≤ 25°
−105 dB(W/(m2 · MHz)) 			for θ > 25°
where, θ is angle of arrival above the horizontal plane.
· SUP of Resolution 525 (Re. WRC-07)



RCC (October 2010)
1. 	Sharing between BSS networks in the 21.4 - 22 GHz frequency band (intra-service issues) 
RCC CAs prefer Methods D and G that would provide equitable access to the orbital-frequency resource in the 21.4-22 GHz band for the BSS systems.
2.	 Sharing between BSS and terrestrial services in the 21.4 - 22 GHz frequency band (inter-service issues) (sections 5/1.13/5В, 5/1.13/5.8 of the draft CPM Report).
RCC CAs believe that it is necessary to provide protection of terrestrial services in Region 1, because such services are not only allowed but also work in some RCC countries. On the other hand, it is impossible to forbid or to slow down the development of BSS systems in this band because in some cases the resource for BSS systems in the range 12 GHz defined by the Appendices 30, 30A is exhausted.
RCC CAs propose:
· to introducing the hard limit of the pfd produced by BSS satellites at the Earth’s surface in all three Regions in the band of 21.4‑22.0 GHz (in the free space conditions) to –115/–105 dBW/m2/MHz for the angles of arrival of 0 ‑ 5°/25 ‑ 90° accordingly with pfd linearly increased within elevation angles between 5° and 25° and complying with Recommendation ITU‑R F.760‑1 (section 5/1.13/5.8.1.2.1.1 of the draft CPM Report);
· to specifying that FS station antennas in this frequency band must be avoided with respect to the GSO by an angle of not less than 1.5 degrees; a corresponding change should be included in Table 21-1, RR Article 21
· to suppress Resolution 525 (rev. WRC-07) as irrelevant.
3. 	Identification of candidate bands for BSS feeder links (sections 5/1.13/5.7, 5/1.13/6.7 of the draft CPM Report).
RCC CAs are studying the issue of identification of candidate bands for BSS feeder links, including allocation of 24.65-25.25 GHz frequency bands.


International organisations
   
NATO  (April, 2010)
Preliminary NATO Military Position

NATO supports the use of the band 21.4-22 GHz for broadcasting-satellite service and associated feeder-link bands in Regions 1 and 3 as long as the band 20.2 – 21.2 GHz is sufficiently protected against adverse effects from too high power flux-density levels in the band 21.4 – 22.0 GHz.
Additionally terrestrial services in Region 2 must be protected from these satellite systems operating in Regions 1 and 3.

Military Importance:  Low

SFCG (June 2009) 
No specific views in this Agenda Item for the time being


Regional organisations


Eumetnet (September 2009)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]No specific views in this Agenda Item for the time being

Eurocontrol (June 2009)
No specific views in this Agenda Item for the time being
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