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Draft modification of CEPT Brief on agenda item 1.20

1.20	to consider the results of ITU‑R studies and spectrum identification for gateway links for high altitude platform stations (HAPS) in the range 5 850 ‑ 7 075 MHz in order to support operations in the fixed and mobile services, in accordance with Resolution 734 (Rev.WRC‑07);

Issue
This agenda item covers the following issues;
Resolution 734 (rev. WRC-07)
resolves 
1	to invite ITU-R to extend the sharing studies, with a view to identifying two channels of 80 MHz each for gateway links for HAPS in the range from 5 850 to 7 075 MHz, in bands already allocated to the fixed service, while ensuring the protection of existing services;
2	to recommend to WRC-12 to review the extended studies, with a view to taking an appropriate decision for the deployment of HAPS gateway links to service the relevant stratospheric base station operations and support for these networks,

Preliminary CEPT position
CEPT proposes NOC under this agenda item. This is the most simple method to provide adequate protection of existing services and corresponds to CPM Method A.
CEPT supports the adequate protection of existing services including conventional fixed stations (FS) and also the stations in the fixed satellite service (FSS). Deployment of HAPS gateway links should not lead to limitation on the deployment of future fixed stations and fixed satellite service stations. The spectrum requirements for HAPS gateway links 2x80 MHz has still not been clarified and justified. 

Background
WRC‑97 adopted No. 4.15A specifying that transmissions to or from high altitude platform stations (HAPS) shall be limited to the bands specifically identified in Article 5 and made provision for the operation of HAPS, also known as stratospheric repeaters, within a 2  300 MHz portion of the fixed service allocation in the bands 47.2-47.5 GHz and 47.9-48.2 GHz. The conditions of using these bands by high altitude platform stations in the fixed service and by other services were developed within ITU-R and contain in the Resolution 122 (rev. WRC-07).
WRC‑2000 adopted Nos. 5.537A and 5.543A, which were modified at WRC‑03 and then again at WRC‑07 to permit the use of HAPS in the fixed service in the band 27.9-28.2 GHz (HAPS-to-ground direction) and in the band 31-31.3 GHz (ground-to-HAPS direction) in certain Region 1 and 3 countries on a non-harmful interference, non‑protection basis from other types of fixed service systems or other co-primary services. Resolution 145 (rev. WRC-07) also applies to these bands.
Resolution 734 was adopted by WRC-2000 to invite ITU-R to carry out the study on the use of HAPS operating in the bands above 3 GHz allocated exclusively for terrestrial radiocommunication. With regard to the Resolution, preliminary studies on the interference evaluation from HAPS in the fixed service into radio-relay stations which widely use the frequency range 3 – 18 GHz have been conducted in former ITU-R WP 9B since 2001 in accordance with WRC-03 Agenda Item 1.13.
WRC-03 revised this Resolution and former ITU-R WP 9B developed Recommendation ITU-R F.1764. This Recommendation provides a methodology for interference evaluation that could be used for sharing studies between fixed service systems using HAPS and conventional fixed wireless systems in the frequency bands above 3 GHz in response to the technical study invited by Resolution 734 (Rev.WRC-03) and Question ITU-R 212/9.
WRC-07 revised Resolution 734 again to conduct studies for spectrum identification for gateway links for high-altitude platform stations in the range from 5 850 to 7 075 MHz. This study was included into Agenda for WRC-11 as Agenda Item 1.20 based on the proposal of Asia-Pacific Telecommunity Administrations (ASP/41A28/393 in Addendum 28 to doc. 41 (WRC-07)). 
At present ITU-R WP 5C is the responsible group for WRC-12 Agenda item 1.20 (Resolution 734 (rev.WRC-07)).

Result of the relevant ITU-R studies
Following the decision of CPM11-1 (19 - 20 November 2007) WP 5C is the responsible group for WRC-12 Agenda item 1.20 (Resolution 734 (rev.WRC-07)).
It was agreed that the ‘HAPS gateway link’ is a radio link from a HAPS ground based gateway station at a given location to a HAPS platform, or vice versa, conveying information for a HAPS communications link including telemetry and telecommand and providing interconnection with other ground telecommunication networks.
After the last ITU-R WP5C (June 2011) and SG 5 meetings (November 2010) there is the following situation of the studies:
a) A Draft New (DN) Recommendation ITU-R F.1891[HAPS CHAR] “Technical and operational characteristics of gateway links in the fixed service using high altitude platform stations to be used in sharing studies in the band 5 850-7 075 MHz” was developed and approved.considered by the SG5 in November 2010. It was agreed to apply the PSAA by correspondence (Section 10.3 of Resolution ITU‑R 1-5) to Tthis DN Recommendation which contains the technical and operational characteristics of HAPS gateway links which used in analysing the feasibility of sharing between HAPS gateway links and the systems of other services, in the range from 5 850-7 075 MHz. It needs to nNoted that this Recommendation should be suppressed following WRC-12 if it is decided not to identify any spectrum in the band 5 850-7 075 MHz for HAPS gateway links;
b) The preliminary draft new (PDN) Recommendation ITU-R F.[HAPS GATEWAY], Evaluation of interference from high altitude platform gateway links to fixed wireless systems in the range 5 850-7 025 MHz was developed by WP  and sent to SG 5 meeting (November 2011) for approval.modified to be in line with HAPS characteristics contained in newly Recommendation ITU-R F.[HAPS CHAR]. This Recommendation provides a method for the evaluation of the interference between fixed service systems using HAPS gateway links and conventional fixed wireless systems in the range 5 850-7 075 MHz in response to the technical study invited by Resolution 734 (Rev.WRC-07). It was agreed that this DN Recommendation should be suppressed following WRC-12 if it is decided not to identify any spectrum in the band 5 850-7 075 MHz for HAPS gateway links;
c) The work under a Working Document Towards a PDN Report ITU-R F.[HAPS Modeling] “Interference analysis modeling for sharing between HAPS gateway links in the range 5 850-7 075 MHz and other services” was continued. This document contains the models and methodologies for analysing and determining the interference between HAPS and other services/systems, including FS, FSS, MS, passive sensors and RAS in the range 5 850 to 7 075 MHz. On this stage there are numbers of results of interference modeling between HAPS gateway links to other services/systems are included into this Report and administrations are invited to assess what kind of material may be suppressed to reduce of the document size.
In particular, the preliminary results of these studies shows that, from an FSS point of view, the governing interference scenario case is that of the interference from an FSS earth station into a HAPS platform. Significant separation distances would be required between the two stations. This would have severe implications on the capability to operate and deploy current and future transmitting FSS earth stations, including SNG and VSAT services. Further, it could prohibit safe operation of the satellites as critical telecommand frequencies for the control of the satellite operate in the band under discussion.
It was recognized that WRC-07 (see Resolution 734 (rev. WRC-07)) does not request study related to spectrum requirements for HAPS, however it was unsuccessful attempt to justify spectrum requirements for HAPS gateway links during the ITU-R WP 5C meeting in May 2010 following the proposal from ITU-R WP 4A.
The CPM Report on WRC-12 Agenda item 1.20 includes 2 Methods to satisfy the Agenda item and related regulatory and procedural considerations arising from the 2 Methods:
Method A: No change to Article 5 of the RR. Under this method, it is envisaged that HAPS gateway links may be able to make use of the existing identified spectrum in the bands 47.2-47.5 GHz / 47.9-48.2 GHz in RR No. 5.552A, which indicates that the use of these bands by HAPS is subject to the provisions of Resolution 122 (Rev.WRC-07). This Resolution, in its recognizing a) states that these bands are expected to be required for both gateway and ubiquitous terminal applications. It is therefore clear that there is already spectrum designated for gateway operations for HAPS.
In addition, the bands 27.9-28.2 GHz and 31.0-31.3 GHz are also available for use by HAPS in the countries listed in RR Nos. 5.537A and 5.543A. Added flexibility with respect to spectrum to be used by gateway links could be achieved by administrations by adding their name to these footnotes (in case their names were not yet in these provisions).
Method B: This method recognizes the need to identify HAPS gateway links in the range 5 850-7 075 MHz. This method proposes identification of two channels of 80 MHz for HAPS gateway links preferable within the sub-bands 6 440-6 520 MHz (down) and 6 560-6 640 MHz (up) through a country footnote in the Table of Frequency Allocations of RR Article 5 within the territory of these countries with their operational conditions to protect services to which the frequency band is allocated from co-channel and adjacent channel interference in a WRC Resolution (see regulatory examples). Some administrations are of the view that if HAPS are allowed to operate it shall be on a non-interference, non-protection basis while other administrations are of the view that HAPS will operate on a non-protection basis (No. 5.43A does not apply).
Some ITU-R administrations are of the view that even if HAPS were to operate on a non-interfering and non-protected basis with respect to services to which the band is allocated, it would be difficult to determine the source of interference under this condition. 
Within CEPT ECC Report 156 “Conditions for possible co-existence between HAPS gateway links and other services/systems in the 5850 – 7075 MHz band” was developed. Only interference from HAPS gateway links to the stations of existing services were assessed in this Report. An additional study was conducted by ESA for the case of protection EESS (passive). The results of these studies are presented in the Table 1 below.

	Services and applications
	HAPS as interferer system vs other Services

	FS
	Aeronautical platform (downlink):
In order to meet the FWS nominal long term interference criterion of -147.5 dBW/10 MHz taking into account apportionment considerations of the allowable interference into the FS , the maximum e.i.r.p. at HAPS airborne antenna output should be:
· for  0° ≤ θ ≤ 20°, θ is the off-axis angle from the nadir e.i.r.p. mask should be comply with a range between -0.5  dBW/10MHz and 0 dBW/10MHz;
· for 20° < θ ≤ 43°, θ is the off-axis angle from the nadir e.i.r.p. mask should be comply with a range between 0 dBW/10MHz  and 2.1 dBW/10MHz;
· for 43° < θ ≤ 60°, θ is the off-axis angle from the nadir e.i.r.p. mask should be comply with a range between 2.1 dBW/10MHz and 0.5 dBW/10MHz.
This mask relates to the e.i.r.p. that would be obtained assuming free-space loss.
In order to meet the FWS nominal long term interference criterion of −147.5 dBW/10 MHz, an e.i.r.p. limit of −0.5 dBW/10MHz for HAPS (downlink) is proposed which is invariant to an off-axis angle up to 60° from the nadir, which corresponds to a minimum elevation angle for the gateway station of 30°.
Gateway link (uplink) :
Compatibility is achieved if minimum separation distances are defined between gateway station and FWS systems.
· in clear sky conditions the minimum separation distance is 730 m whereas;
· in rainy conditions this minimum distance increases to 1850 m.
It is assumed that a minimum elevation angle for the HAPS gateway station is limited by 30°.

	FSS
	To protect the geostationary non-Plan FSS networks the maximum e.i.r.p. at HAPS (airborne or ground) depends on the number of the HAPS within service area of the FSS satellite. Specific values are submitted in separate Table 2 below.
The identification of HAPS “uplink” channels is not recommended in the frequency band 6 725 – 7 025 MHz where there is FSS Plan allotments Appendix 30B RR. However HAPS downlink may be considered in the frequency band 6 725 – 7 025 MHz because there is low probability of interference from HAPS downlink into FSS Plan Appendix 30B allotments even for aggregate interference case. At the same time it should be noted that Existing systems of Appendix 30B RR, operating in the frequency band 6 725–7 025 MHz in accordance with Resolution 148 (Rev.WRC-07), and Additional systems are out of this study. Therefore the study results may not be applicable for these systems that are also a subject of the provisions of the FSS Plan Appendix 30B RR.
There is low probability of interference from single HAPS uplink or downlink into non-GSO FSS space station receiver for MOLNIA-type systems.  The quite big value of margin, when single entry case of HAPS uplink or downlink impact to non-GSO FSS space station receiver for MOLNIA-type systems is considered, gives opportunity to suppose, that there will not be interference from HAPS gateway links to non-GSO FSS space station receiver of MOLNIA-type systems when aggregate case is considered.

	MS
	Aeronautical platform (downlink) :
In order to meet  the ITS nominal long term interference criterion of  -106 dBm/MHz, the maximum e.i.r.p. at HAPS airborne antenna output should be :
· e.i.r.p = 12.6 dBm/MHz (or -7.4 dBW/10 MHz) for  0° ≤ θ ≤ 22°;
· e.i.r.p linearly increases from 12.6 dBm/MHz (or -7.4 dBW/10 MHz) to 16.2 dBm/MHz (or -3.8 dBW/10 MHz) for 22° < θ ≤ 60°.
θ is the off-axis angle from the nadir. This mask relates to the e.i.r.p. that would be obtained assuming free-space loss. It is assumed that the maximum angle of the HAPS airborne antenna deviation from the nadir should be limited to 60 degrees corresponding to the UAC of the HAPS.
Gateway link (uplink) :
Compatibility is achieved if minimum separation distances are defined between gateway station and ITS systems.
· in clear sky conditions the minimum separation distance is 320 m;
· in rainy conditions this minimum distance is equal to 800 m.
It is assumed that a minimum elevation angle for the HAPS gateway station is limited by 30°.

	EESS
	Sharing between HAPS (uplink) with EESS (passive) is not feasible in the frequency band 6 425-7 075 MHz due to exceedence of Recommendation ITU-R RS.1029 protection criteria, even considering EESS (passive) operations only over water. In this last case, no HAPS gateway should be placed on islands or within a distance of 100-150 km inland from the coastline. Larger distances would be needed to cover worst case configurations.
Sharing between HAPS (downlink) with EESS (passive) is feasible if HAPS downlink operate according to the characteristics used in the studies..

	RAS
	In the frequency band 6 650-6 675.2 MHz:
- sharing between HAPS (uplink) with RAS is feasible however in order to protect RAS from HAPS (uplink) it requires separation distance around 31.6 km for a single ground station on flat terrain;
- sharing between HAPS (downlink) with RAS is not feasible in collocated geographical areas.


Table 1: Summary of sharing conditions where HAPS interferers with other Services and applications.

	
	Global beam
	Hemispheric beam
	Semi-hemispheric beam
	Regional beam

	
	
	
	
	

	Maximum single-entry e.i.r.p. levels (dBW/4 kHz) 
(see Note)
	-1.2 – 10log(NHAPS)
	-5.2 – 10log(NHAPS)
	-10.2 – 10log(NHAPS)
	-15.2 – 10log(NHAPS)
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	Global beam
	Hemispheric beam
	Semi-hemispheric beam
	Regional beam 1
	Spot
beam

	epfd, aggregate (dBW/(m².4 kHz))
	–163.7
	–167.7
	–172.7
	–177.7
	–183.9

	Maximum single-entry e.i.r.p. levels (dBW/4 kHz)
	= –1.2-10log(NHAPS)
	= –5.2-10log(NHAPS)
	= –10.2-10log(NHAPS)
	= –15.2-10log(NHAPS)
	= -21.4-
10log(NHAPS)]



Table 2: Results of studies for FSS uplink (non-Plan GSO case)
Note : NHAPS is the number of HAPS system in visibility of the geostationary satellite multiplied by the number of simultaneously transmitting stations (either on the ground or on the platforms) per system. 

List of relevant documents
CPM Report
ITU-R 5/261 - DN Recommendation ITU-R F.[HAPS GATEWAY] “Evaluation of interference from high altitude platform gateway links to fixed wireless systems in the range 5 850-7 025 MHz”
ITU-R 5C/530461 Annexes 67 - 8
ECC Report 156 on compatibility between HAPS gateway links and other services/systems in the 5 850 - 7 075 MHz band
Recommendation ITU-R F.1891[HAPS CHAR] “Technical and operational characteristics of gateway links in the fixed service using high altitude platform stations to be used in sharing studies in the band 5 850-7 075 MHz”

Actions to be taken
No

Relevant information from outside CEPT

European Union

Regional telecommunication organisations

APT (December August 20110)
Preliminary Vviews 
Most APT members either support or prefer Method A. This is because identification of HAPS already exists and gateway links can be used in the identified bands. These identifications are currently not used and allowing for rapid implementations. Some of these members have no objection to Method B or could accept HAPS deployment within a national network. 
Some other APT members support Method B as they wish to retain the option to decide at a national level whether to implement HAPS taking into account No. 4.15A in their national network providing protection of other existing services and to submit a proposal supporting Method B to the Conference. This is because the identification would facilitate gateway links acceptable real time continuous voice and data transmissions, which is not feasible in the higher band allocations for HAPS because of the substantially higher degree of latency and service outages caused by rain attenuation in high rain rate countries and areas.
In conclusion, general view of APT Members is to support Method A, while recognizing that some countries wishing to be listed in a footnote have the opportunity to deploy HAPS gateway links within a national network subject to requirements and emission limits as provided in the CPM Report.
Preliminary APT Common Proposals
NOC – Article 5
SUP – Resolution 734 (Rev. WRC-07)
APT Members recognize outputs of ITU-R sharing studies for potential frequency identification of HAPS gateway links in the range 5 850-7 075 MHz which is allocated to the fixed service on a primary basis, in accordance with Resolution 734 (Rev. WRC-07). 
Adequate protection of the existing services allocated in the Radio Regulations and AP 30B Allotment Plan in this frequency band and BR database should be ensured.
It should be ensured that no constraints or restrictions be imposed to the deployment of AP 30B  transmitting earth station due to the fact that such deployment is generally VSAT type application within entire service area of AP 30B Plan assignment.  
Furthermore, the development of the existing co-primary services such as GSO-FSS and FS and AP 30B Allotment Plan should not be constrained by HAPS gateway links.
Other views from APT Members:
Some APT Members supported no change to Article 5 of the RR (Method A in the draft CPM Report) due to heavy and extensive utilization of the band 5 850-7 075 MHz by other existing co-primary services such as GSO-FSS and FS. In addition, there are existing identified spectrum available for HAPS gateway links including the bands 47.2-47.5 GHz and 47.9-48.2 GHz, and the bands 27.9-28.2 GHz and 31.0-31.3 GHz which are presently not in use by HAPS and HAPS gateway links can make use of those identified bands,
Some other APT Members supported a new identification of two channels of 80 MHz each for HAPS gateway links within the range of 5 850 – 6 725 MHz through a country footnote in the Table of Frequency Allocations of RR Article 5 (Method B in the draft CPM Report) provided ITU-R sharing studies confirm that protection of existing services is ensured. Unless a new identification is made for HAPS gateway links under this Agenda item, it may inhibit a potential development of telecommunication networks in those countries which wish to implement HAPS in the band 5 850 – 6 725 MHz.

ATU (date of proposalJuly 2011)
‘Preliminary’ ATU Common Position/proposal - Method A

Southern Africa Development Community (SADC) preliminary view (September 2009):
This band is used in SADC for terrestrial PTP links and these should be protected. SADC could support the identification provided that existing services are protected.
East African Community (EAC) preliminary view (September 2009):
The EAC administrations, considering the importance of HAPS in new technologies, these should get specific channels for gateway links, without interfering with existing services within the range from 5 850 to 7075MHz, support further sharing studies to identify the required spectrum for use by HAPS.

Arab Spectrum Management Group (ASMG) (November 2010)
· Following the studies to ensure the protection of the fixed and mobile services in the band 5850 – 7075 MHz.
· Not to identify two channels for these links, given the large number of services working in the suggested band.

CITEL (November 2010)
PRELIMINARY VIEWS:
IAP (Inter-American Proposal) – BRAZIL, CANADA, COLOMBIA, COSTA RICA, DOMINICAN REPUBLIC, MEXICO, URUGUAY:No additional spectrum should be identified for HAPS gateway links until it can be demonstrated that the existing identified spectrum has been put into use.IAP – BRAZIL, CANADA, COSTA RICA, DOMINICAN REPUBLIC, MEXICO, URUGUAY:
· SUP Resolution 734 (WRC-07)

RCC (November April 20110)
RCC CAs propose no change to RR Article 5 (see also Method A of the draft CPM Report). 

International organisations

NATO (04 May 2010)
Preliminary NATO Military Position

NATO supports studies for potential HAPS identification in the 5 850 – 7 075 MHz band. Identification of any spectrum for HAPS gateway links should ensure protection of all services in the 5 850 – 7 075 MHz band, as well as in adjacent bands. 

Military Importance:  Low

Space Frequency Coordination Group (SFCG) (August 2010)
SFCG does not support additional spectrum for HAPS gateway links within the portion of the band 5850 to 7075 MHz where passive sensors operate.  Passive microwave sensors may utilize channels in the 6425 to 7075 MHz band within this frequency range (RR No. 5.458).  The AMSR-E passive microwave sensor is currently operational on NASA’s AQUA mission and is also used on current and future meteorological satellites.  This sensor operates in the 6750 to 7100 MHz band.  These passive sensors utilizing this band already receive a great deal of interference from ground-based transmitters.  The addition of HAPS gateways in this band would only exacerbate the current situation.
SFCG supports Method A as described in the Draft CPM text on WRC-12 Agenda item 1.20.

Regional organisations

ESA (August 2010)
Same as SFCG position

ICAO (November 2010)
No impact on aeronautical services has been identified from WRC-12, Agenda Item 1.20.

WMO (January 2011)
WMO does not favour any HAPS identification in the 6425-7075 MHz band and supports Method A (No change) as described in the current draft CPM text. 

[Other relevant information]
	
