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Bangkok, Thailand 10 – 18 December 2009

REPORT
1.
Introduction

1.1
The meeting was preceded by a Regional Preparatory Group (RPG) meeting for ITU WRC-12 (08-09 December 2009) and was opened by Mr. Steve Mitchell, the Rapporteur of Working Group F.  The Rapporteur expressed the gratitude of the group to the ICAO regional office for arranging the meeting facilities and for being given the chance to hold once again WG-F in Bangkok.  Mr Loftur Jonasson from the ICAO Secretariat, Montreal acted as the Secretary of the meeting.

1.2
After the opening of the meeting the agenda was approved by the group. The agenda is contained in Appendix A

1.3
The list of working papers submitted for consideration by Working Group F is contained in Appendix B. The list of participants is in Appendix C.

1.4
IP 12 was withdrawn for consideration at this meeting.

2.
Agenda Item 2 – Update on the ICAO Position for WRC-12 and Policy Statements
There were no papers for this agenda item.
3.
Agenda Item 3 – Review, update and development of the ICAO Frequency

Spectrum Handbook
There were no papers for this agenda item however an input that was presented at the RPG was included as IP 5 to this meeting.

4.
Agenda item 4 – Development of material for ITU-R meetings

WRC-12 Agenda Item 1.3
4.1
WP 5, WP 11 and WP 12 all addressed the issue of identifying appropriate spectrum for use by Unmanned Aerial Systems (UAS).  WP 5 dealt with the need to provide feedback into the ITU-R as to why the ICAO position states that any spectrum required for safety and regularity of flight such as command and control of the UA by its remote pilot, relay of ATC/ATS communications via the UA radio between the pilot and the ATC Officer plus sense and avoid neighbouring aircraft and terrain needs to be either AM(R)S or AMS(R)S.  The meeting agreed that statement as to why these safety services are needed would provide a valuable contribution into ITU-R Working Party 5B.

4.1.1
WP 11 considered ways to identify spectrum for UAS particularly in spectrum used for the Fixed Satellite Service (FSS) above 10 GHz.  The meeting agreed that it is likely to be difficult to share with FSS particularly since the co-ordination FSS has been relaxed over recent years.  The meeting did agree that the identification of new spectrum for UAS should be explored further.

4.1.2
WP 12 generated discussion on whether it was possible for ICAO to identify its preferred frequency bands for use by UAS.  It was explained that the UAS group within ICAO was in its early stages and that they would not be in a position to make a judgment on spectrum before WRC-12.  The meeting was therefore not in a position to identify particular frequency bands.

4.1.3
WP 22 discussed the spectrum requirements of UAS, concluding that for civil UA safety spectrum would be required. The paper noted that there are suitable safety service definitions for the terrestrial line of sight links and also between the unmanned aircraft and a satellite, however there was no suitable safety service definition for the satellite to ground pilot link.  The paper suggest that one approach that could be taken to provide safety spectrum for the satellite to the ground pilot would be through a suitably worked resolution that allowed, under specific circumstances, the use of spectrum in a way that does not conform to the service definition. 

4.1.4
Based on discussion on the contributions above, the meeting agreed that it would be worthwhile starting to generate an input for the next meeting of ITU-R Working Party 5B to be held in May 2010.  A copy of the text generated within the meeting can be found as Appendix G to this report and will be further developed at the next meeting of WG-F in April 2010.

4.2
WP 17 provided a copy of a liaison statement from ITU-R Working Party 5B on sharing in the band 5 030-5 091 MHz between MLS and a satellite system of the Aeronautical Mobile-Satellite (Route) Service (AMS(R)S). It was explained that comments were being sought by the next meeting of Working Party 5B on the sharing study contained within the liaison statement.  It was further explained that since ICAO NSP SSG had provided comments on the original study material further these comments had been taken into account and that the main differences between the two studies are:

· updated MLS modeling, using ICAO guidance as developed by NSP and WG-F/20

· updated AMS(R)S link budgets

· all sharing scenarios studied, including interference from MLS into AMS(R)S receivers

· detailed analysis results for all the sharing situations, considering both single-entry and aggregate sharing scenarios

· assessment of resulting frequency planning and capacity assessment  for AMS(R)S

It should be noted however that the onboard sharing scenario for the MLS receiver in an Unmanned Aircraft (UA) has not been examined, as it is assumed that AMS(R)S will not be used during landing phases due to the density of traffic in the Terminal Maneuvering Area.

4.2.1
The meeting agreed that the study should be further reviewed by the NSP SSG before an input is developed by for ITU-R Working Party 5B.  The Secretariat agreed that this will be addressed through the normal ICAO process with a goal of a contribution being generated at the next meeting of WG-F in April 2010.

4.3
WP 22 highlighted the difference between civil and State aircraft and how the quantity/type of spectrum used by either UA aircraft may differ.  In its introduction it was emphasized that while there is a need to ensure that civil aircraft adhere to international standards, State are normally addressed on a national basis.  In general it was felt by the meeting that it is useful to draw this distinction which may be useful in the development of contributions for and spectrum considerations at the ITU-R.


WRC-12 Agenda Item 1.4
4.4
WP 7 contained details of analysis that has been undertaken between FCS and TACAN.  Given the similarities between TACAN and DME, the paper was addressing whether further studies could be undertaken within ICAO rather than ITU to save carrying out similar work twice.  The meeting agreed that due to resolves iii) of Resolution 417 and since TACAN was not an ICAO SARPed system the work needed to be undertaken within the ITU.  The meeting did suggest however that since the protection requirements for TACAN are the same as those for DME, it may be possible to refer to studies relating to DME in the ITU rather than carry out the same work twice although, additional work might be required.  In order for this to be agreed the military authorities would need to agree to this approach.
WRC-12 Agenda Item 1.7
4.5
WP 8 and WP 14 plus elements of WP 9 dealt with the issue of the possible role of ICAO in any future AMS(R)S co-ordination process and possible changes to ITU-R Resolution 222/CPM text changes.  During the ensuing discussion, it was felt by a majority of the meeting that there were a number of advantages to ICAO playing a role in any AMS(R)S co-ordination process.  In order to achieve this, the meeting agreed that this was most likely to be achieved through a modification of the existing Resolution 222 (WRC-07).  It was agreed that while this might not provide the total solution, it was recommended that ICAO should provide a contribution into ITU-R Working Party 4C based on the discussions above.  Proposed draft material as contained within Appendix D addressing the possible role of ICAO and Appendix E addressing changes to Resolution 222/CPM text of this report were developed within the meeting and it was recommended that these should form the basis of a contribution into ITU-R Working Party 4C.


4.6
WP 9 also presented a draft response to a questionnaire that was contained in Attachment 14 of ITU-R Working Party 4C Doc.4C/338.  After discussion the meeting agreed that the draft response should be updated by the meeting and that it was recommended that this should form the basis of a contribution to ITU-R Working Party 4C.  A copy of the proposed draft response can be found in Appendix H to this report.
4.7
Another element of WP 9 presented material which showed how in practice, AMS(R)S requirements of the MTSAT system have not been met.  The meeting felt that this was very useful material since this is the first time that it has been possible to produce evidence that the priority that should be afforded AMS(R)S in the spectrum co-ordination process is not taking place.  A number of participants felt this material will be very helpful in their discussions with national radio regulatory bodies with regards to discussions under WRC-12 Agenda Item 1.7.

4.8
WP 20 provided a compilation of studies to date within ITU-R Working Party 4C on the spectrum estimations for AMS(R)S.  During its introduction it was explained that at the next meeting of ITU-R Working Party 4C it was expected that a conclusion should be reached on the amount of long term spectrum required for AMS(R)S.  All studies to date have shown that the long term spectrum requirements for AMS(R)S are less than 10 MHz in each link direction.

4.8.1
The meeting agreed that a short paper should be prepared and it was recommended that this should form the basis of a contribution into ITU-R Working Party 4C.  A copy of this paper can be found in Appendix E to this report.

4.8.2
A question was raised during the discussion of WP 20 as to whether feederlink requirements need to form part of the AMS(R)S requirements since this had been an issue raised in ITU-R Working Party 5B when discussing WRC-12 Agenda Item 1.3.  The meeting agreed however that this is not the case for WRC-12 Agenda Item 1.7.

4.8.3
Another issue raised in the general discussion on WP 20 was whether an expansion of the AMS(R)S frequency band in ITU Radio Regulation footnote 5.357A to encompass the whole 1.5/1.6 GHz band but limited to a maximum of 10 MHz would be beneficial.  The meeting felt that this may have some merits for further consideration as it appeared to provide potential benefits through enhanced flexibility of spectrum allocations for both AMS(R)S as well as generic MSS.

4.9
IP 9, IP 10 and IP 11 were provided for completeness and contained various details with regard to the work of ITU-R Working Party 4C on WRC-12 Agenda Item 1.7.  IP 9 provided the working document towards draft CPM text while IP 10 contained the work plan for ITU-R Working Party 4C.  The content of IP 11 was already introduced in WP 20 to this meeting (see 4.8 above).

4.10
IP 14 was provided for information and contained the current CEPT draft position for Agenda Item 1.7.  During its introduction it was identified that the CEPT are proposing no changes to the Radio Regulation footnote 5.357A but they are considering changes to ITU-R Resolution 222 with the intention of improving access to spectrum for AMS(R)S.  It was also noted that there are a number of diverse views within the CEPT on this subject which reflects the differences that are apparent in ITU-R Working Party 4C.

4.11
IP 15 was provided for information and contained the view of France on this subject.


Liaison statement from ITU-R Study Group 4 chairman

4.12
WP 2 provided a liaison statement from the chairman of ITU-R Study Group 4 on ICAO activities related to use of the Radionavigation-Satellite Service (RNSS) for aeronautical radionavigation purposes.  The statement provided a number of questions with regards to the use made by ICAO of RNSS signals and had been reviewed by the ICAO NSP SSG at its recent meeting held in Montreal (see WP 4 of this meeting).  The NSP SSG had prepared answers to the questions raised and were further reviewed by the meeting.  A number of changes were made and it was recommended that this should form the basis of a contribution to the ITU-R Study Group 4 chairman.  The final version can be found as Appendix F to this report.


Liaison statements from ITU-R Working Party 5B

4.13
WP 19 gave details of a liaison statement from ITU-R Working Party 5B on the specifications for “man overboard” devices and there use of 121.5 MHz.  During its introduction it was explained to the meeting that within ICAO a working group exists which addresses issues relating to the emergency frequency 121.5 MHz and that the Secretariat would internally liaise this document to that group.  The meeting agreed however that there maybe other operational issues such 121.5 MHz direction finding networks that need to be considered and therefore it was agreed that WG-F should consider any contribution to ITU-R Working Party 5B before it is sent.

4.14
A liaison state from ITU-R Working Party 5B on the potential interference between the MLS and the planned radionavigation-satellite service (RNSS) in the band 5 000-5 030 MHz was presented in WP 18.  The liaison statement sought clarity on an apparent ambiguity relating to the transmit spectrum mask that had been previously been agreed within the NSP SSG.  Additional material was considered within the meeting however it was not possible to conclude on this issue.  The Secretariat agreed that this would be addressed outside of the meeting and in particular in time for ITU_R Working Party 4C.

4.14.1
Directly related to the ambiguity issue WP 10 contained a proposal to modify text in order to remove this problem.  The meeting agreed with the proposed change which should be included in any contribution sent by ICAO on this issue.


Wireless Avionics Intra-Communications (WAIC)

4.15
WP 6 provided a general overview and update of the WAIC project.  The meeting noted that the WAIC Technical Characteristics and Operational Objectives document was upgraded to a Preliminary Draft New Report by ITU-R WP-5B at its recent meeting.  The meeting was also made aware of several potential radio frequency bands for WAIC applications that the AVSI organization has studied.  Only a very preliminary analysis on these bands was performed.  Guidance was requested from the group regarding the selection of other potential bands.  It was suggested by the meeting that before defining the frequency bands which can only be done by a competent WRC, there is a need to identify the spectrum requirements for WAIC applications.  The meeting noted that seeking an agenda item for WRC-15 may be an approach for WAIC in order to permit an allocation of suitable and sufficient spectrum. An agenda item must be proposed by at least one Administration. Detailed guidance can be found in Resolution 804 of the Radio Regulations.  The meeting noted that support for a potential WRC-15 Agenda Item would have to be sought from Administrations and regional groups.  

4.15.1
Given the benefits to the aviation community, the meeting recommended that ICAO should support the WAIC effort, and if an Agenda Item is proposed, ICAO should also support identification of suitable spectrum for WAIC applications.
5.
Agenda Item 5 – Development of material for regional telecommunication

organization meetings

There were no papers for this agenda item.

6.
Agenda item 6 - Interference from non-aeronautical sources
6.1
WP 4 presented sharing studies that have taken place in Europe between the mobile service operating below 960 MHz and DME.  During its presentation it was stated that studies related to the Multi Carrier Base Transceiver Stations (MCBTS) which combines both GSM and UMTS signals.  One assumption taken in this study is, due to the visibility of several DME by the aircraft, that above 3000 m there were no safety issues with the use of MCBTS.  Clarification was sought from the meeting on the DME receiver bandwidth to be used and the DME receiver selectivity.  It was suggested by the meeting that further information may be available on these particular issues from other studies such as that used in RNSS and JTIDS compatibility assessments with DME.  A request was made by the author to provide feedback to him on WP 4 by the end of January 2010.

6.2
WP 16 contained information on the development of Power Line Telecommunications (PLT) within both the ITU-R and the ITU-T.  It was stated that ITU-R Study Group 1 had just completed work on the use of PLT below 80 MHz however ITU-T have now produced Recommendation G.9960 which allows for sub carriers up to 200 MHz.  On this latter point ITU-R Working Party 5B have not been consulted and therefore there is an urgent need to start studies in order to ensure that safety of life services are protected.  In the ensuing discussion it was identified that Germany had made a contribution on PLT interference to HF aeronautical services into the ITU-R and this can be found for info as IP 17 to this meeting.  The meeting agreed that informal discussion needs to take place between meeting participants asap with an aim to producing a mature input from ICAO for the next meeting of ITU-R Working Party 5B in May 2010.

7.
Agenda Item 9 – Any Other Business

7.1
The rapporteur of the ICAO Navigation Systems Panel (NSP) Spectrum Sub Group (SSG) presented WP3 which was the latest report of that group.  During the presentation three main topics were identified which were likely to be of interest to the meeting namely:


a)
Work undertaken on VDL-4 frequency planning with respect to VOR and GBAS;


b)
The ongoing GBAS frequency planning analysis for the frequency band

117.975–137 MHz and,


c)
Sharing between MLS and AMS(R)S.

7.1.1
With regards to the VDL-4 frequency planning it was stated that the work of the NSP on the issue was now complete however a number of operational issues still needed to be addressed.

The findings will now be presented to ICAO ACP WG M for further work and development.  During discussion as question was raised as to whether VDL-4 was actually being used by any State.  It was confirmed that at least one State was using the system and that others were expressing an interest.  Additionally, concern was expressed whether WG M now had the right level of participation since its amalgamation with WG B.  The Secretariat stated that this was an area of concern and one that they need to address.

7.1.2
During the discussion on the potential use of the frequency band 117.975-137 MHz by GBAS, it was stated that the frequency database used in the planning exercise was based only on systems that had been co-ordinated and in addition the separation criteria used is likely to be reconsidered in the near future.  In answer to this it was confirmed that the current VHF criteria was used and that in the next stage it is planned to use that as temporarily developed for GBAS planning in Europe.  It was also explained that this is just a planning feasibility exercise being carried out by the NSP and that there would be greater operational issues to overcome before any consideration of this frequency band by the NSP was undertaken.

7.1.3
Regarding the sharing between MLS and AMS(R)S, initial material was developed by the SSG in response to a liaison statement from ITU-R WP5B.  Further consideration of this issue was undertaken under agenda item 4 of this meeting in section 4.2 addressing WP 17.

7.2
WP 5 addressed a number of proposed changes to Annex 10 Volume V which had been identified during a compliance audit of the UK by ICAO.  The proposed changes had already been considered by ACP WG-M but given the spectrum nature of these changes that were seeking the view of WG-F.  After reviewing the proposed changes in WP 5 the meeting agreed that they are necessary and recommended that the Secretariat inform WG-M that the changes can be incorporated.

7.3
WP 15 was introduced with the aim of indicating the potential problems that are occurring for spectrum due to a lack of a long term system strategy for system implementation.  It was noted by the meeting that there are now a number of different systems potentially competing for the same spectrum without a long term strategy being available in ICAO to give some guidance on where precedence should be given.  During the discussion the meeting reached an agreement that in general they were happy with principle of a long term strategy but it reality it would be very difficult to achieve in a world of ever changing technology.  It was also agreed by the meeting that any such strategy would need to consider flexibility in order to allow technologies and concepts to be implemented which had not been foreseen and also it should aim to free up spectrum from the finite resource. 

7.4
WP 21 considered the potential problem of the blurring of services definition within the work of the ITU-R and in particularly in relation to the aeronautical safety services.  Caution was being sought on issues that were not strictly in line with the Radio Regulations definitions as this could have a detrimental effect on aviation.  During the ongoing discussion it was noted that there are a number of issues that needed to be addressed since the current Radio Regulation definitions did not necessarily meet the changing world which is focusing on convergence, and taking into account other precedence existing within the ITU-R.  The paper noted that service definitions could be changed but no proposals were made to the meeting for such a change.  It was agreed that this item, and in particular the issue of changing service definitions that would need to be addressed under WRC-12 Agenda Item 1.2, be carried over to the next meeting in order to allow further consideration and development of further working papers for the next meeting of WG-F.

7.5
WP 23 introduced into WG-F the concept of off-board communications for Vehicle Health Management (VHM).  It was explained during the presentation that the on-board requirements for sensors for the VHM is now being considered under the work being undertaken for WAIC and therefore the purpose of this paper was to inform the meeting of the need to download this information from the aircraft and the ongoing work associated in achieving this.  It was further explained that in determining the spectrum requirements for downloading data in real time the model used was based upon a Boeing 757-200 and therefore a scaling factor would be needed for other airframe types.  In the resulting discussion it was identified that the spectrum requirements for the system in relation to AMS(R)S in particular were large and therefore maybe some consideration needs to be given to these under the agenda items for WRC-12.  The presenter explained however that the intention was to consider systems already on-board the aircraft for some of the off-board requirements rather than identify new spectrum requirements.  There may be some new spectrum requirements for safety critical data.  It was stated that the work being undertaken on this issue is likely to be completed over a number of years and probably not in time for WRC-12.
7.6
IP 13 was based on a presentation that had been made within the ITU-R Working Party 5B on the effects of the mobile services operating in the frequency band 2500 – 2690 MHz and radar systems operating above 2700 MHz.  It has been shown through theoretical analysis and measurement that the selectivity of the radar systems is poor and therefore is susceptible to interference from these legitimate mobile services.  In the discussion it was noted that work is ongoing in a number of States on this issue and participants were encouraged to bring forward any information they have in their States on this.

7.7
IP 16 contained an update of the work being undertaken in the UK on the introduction of Administrative Incentive Pricing (AIP) for aeronautical services.  It was stated during the presentation that currently AIP is only being considered for the VHF communications band and that the other frequency bands may be addressed in a slightly different way.  In the ensuing discussion other methods of dealing with aeronautical spectrum pricing were identified in other States which could involve large increases in the cost of spectrum.

7.8
The date of the next meeting is scheduled for the 21 – 30 April 2010 at the ICAO regional office in Mexico City.  The first two days will be part of a regional spectrum seminar with the remaining days dedicated to WG-F.

7.8.1
The following meeting is likely to take place prior to ITU-R Working Party 5B in October or November 2010.

APPENDICES

Appendix A - Agenda

Appendix B - List of Working Papers

Appendix C – List of Participants

Appendix D – AMS(R)S process

Appendix E – Compilation of AMS(R)S spectrum requirements and Resolution 222

Appendix F - Study Group 4 liaison statement

Appendix G – UAS text for next WG-F meeting

Appendix H – AMS(R)S questionnaire response

APPENDIX A

   INTERNATIONAL CIVIL AVIATION ORGANIZATION

21ST Meeting of THE
AERONAUTICAL COMMUNICATIONS PANEL WORKING GROUP F (WG-F/21)
(Bangkok, 10 – 18 December 2009)

Agenda

1.

Opening and working arrangements

2.

Update on the ICAO Position for WRC-12 and policy



statements

3.

Review, update and development of the ICAO Frequency Spectrum



Handbook

4.

Development of material for ITU-R meetings




WRC AI 1.3 – WP5, WP11, WP12, WP17 & WP22
WRC AI 1.4 – WP7

WRC AI 1.7 – WP8, WP9, WP14 & WP20

IP9, IP10, IP11, IP14 & IP15
ITU-R SG4 liaison statement - WP2
ITU-R WP5B liaison statements – WP10, WP18 & WP19

WAIC – WP6

5.

Development of material for regional telecommunication organization



meetings

6.

Interference from non-aeronautical sources


WP4 & WP16



IP17

7.

Any Other Business


WP3, WP13, WP15, WP21 & WP23



IP13 & IP16

-------------------

APPENDIX B

List of Working Papers
	Working Paper
	Source
	Title
	Agenda Item

	WP1
	Rapporteur
	Agenda (rev8)
	1

	WP2
	Secretary
	Liaison statement from the ITU-R Chairman Study Group 4
ICAO Activities related to use of the RadioNavigation-Satellite Service for aeronautical radionavigation purposes
	4

	WP3
	Rapporteur of NSP Spectrum Subgroup
	REPORT OF THE ICAO NSP SPECTRUM SUB-GROUP (SSG) MEETING
16th to 18th Nov. 2009, IATA Head Office, Montreal, Canada
	7

	WP4
	Eric Allaix
	Adjacent band compatibility issue between DME and a certain mobile network
	6

	WP5
	Eric Allaix
	WRC Agenda Item 1.3:
The need for globally harmonized and protected frequency bands for UAS operation in non-segregated airspace
	4

	WP6
	Joe Cramer & Uwe Schwark
	WIRELESS AVIONICS INTRA-COMMUNICATIONS (WAIC) – POTENTIAL FREQUENCY BANDS
	4

	WP7
	Gerlof Osinga
	Coexistence of FCS and TACAN systems
	4

	WP8
	Secretary
	Role of ICAO in the coordination of AMS(R)S spectrum requirements
	4

	WP9
	Y Suzuki & Y Mikuni
	PROBLEMS AND METHODS TO SATISFY WRC-12 AGENDA ITEM 1.7 (rev2)
	4

	WP10
	Alain Delrieu
	MLS DPSK unwanted emissions modelling (rev1)
	4

	WP11
	Brandon Mitchell
	SATELLITE SPECTRUM TO SUPPORT UNMANNED AIRCRAFT SYSTEMS (UAS) CONTROL LINKS
	4

	WP12
	Gerlof Osinga
	Working paper on UAS SPECS
	4

	WP13
	John Mettrop
	Review of Proposed Amendments to Annex 10 Volume V (rev1)
	7

	WP14
	Eric Allaix
	Discussion on ICAO involvement as consequence to proposal to modify ITU Resolution 222 under AI 1.7 (WRC-12)
	4

	WP15
	John Mettrop
	Need for a Long Term Strategy
	7

	WP16
	John Mettrop
	Power Line Telecommunications
	6


	WP17
	Secretary
	ITU-R WP-5B Liaison Statement to ICAO:
WRC-12 AGENDA ITEM 1.3 AND SHARING IN THE BAND 5 030-5 091 MHz BETWEEN MLS AND A SATELLITE SYSTEM OF THE AERONAUTICAL MOBILE-SATELLITE (ROUTE) SERVICE (AMS(R)S)
(rev1)
	4

	WP18
	Secretary
	ITU-R WP-5B Liaison Statement to ICAO:
POTENTIAL INTERFERENCE BETWEEN THE ICAO STANDARD MICROWAVE LANDING SYSTEM (MLS) OPERATING ABOVE 5 030 MHz AND PLANNED RADIONAVIGATION-SATELLITE SERVICE (RNSS) IN THE BAND 5 000-5 030 MHz
	4

	WP19
	Secretary
	ITU-R WP-5B Liaison Statement to ICAO:
LIAISON STATEMENT TO THE INTERNATIONAL MARITIME ORGANIZATION (IMO) AND THE INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) ON SPECIFICATIONS OF “MAN OVERBOARD” DEVICES
	4

	WP20
	Tony Azzarelli
	Global Spectrum Requirements for ATM under AI 1.7: Summary of ITU WP4C Contributions
	4

	WP21
	John Mettrop
	Service Definition Blurring
	

	WP22
	John Mettrop
	UAS Spectrum – Service Definition
	

	WP23
	Robert Kerczewski
	Off-Board Communications for Vehicle Health Management
	


List of Information Papers

	Information Paper
	Source
	Title
	Agenda Item

	IP0
	Secretary
	Tentative Work Programme
The First Regional Preparatory Group (RPG/1) Meeting for WRC-2012
	

	IP1
	Secretary
	RPG Presentation:
Aviation Frequency Spectrum & the ITU World Radiocommunication Conferences
	

	IP2
	Steve Mitchell
	RPG Presentation:
ICAO Position for ITU WRC-12
	


	IP3
	A Jamieson (Chairman APT APG) & S.K. Saraswati (ICAO APAC Office)
	RPG Presentation:
APT PRELIMINARY VIEWS ON WRC-12 AGENDA ITEMS
	

	IP4
	Yoshiyuki Mikuni
	RPG Presentation:
WRC-12 Agenda Item 1.7
	

	IP5
	Secretary
	RPG Presentation:
ICAO Radio Frequency Handbook (updated)
	

	IP6
	Steve Mitchell
	RPG Presentation:
ITU WRC-12 Agenda Item 1.4
	

	IP8
	Joe Cramer
	RPG Presentation:
Update on WAIC Issues
	

	IP9
	Secretary
	ITU-R WP4C Document
Annex 14 to Working Party 4C Chairman’s Report WORKING DOCUMENT TOWARD DRAFT CPM TEXT ON WRC-12 AGENDA ITEM 1.7
	4

	IP10
	Secretary
	ITU-R WP4C Document
Annex 15 to Working Party 4C Chairman’s Report WORK PLAN FOR WRC-12 AGENDA ITEM 1.7 (RESOLUTION 222 (Rev.WRC-07))
	4

	IP11
	Secretary
	ITU-R WP4C Document
Annex 9 to Working Party 4C Chairman’s Report WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW REPORT ITU-R M.[AMSRS SPECTRUM ESTIMATE]
	4

	IP12
	Alain Delrieu
	Derivation of an approximation for the ICAO-standardized MLS DPSK unwanted emissions model
	

	IP13
	John Mettrop
	S-Band Radar Receiver Selectivity Issues
	7

	IP14
	Eric Allaix
	Draft CEPT Brief on agenda item 1.7
	4

	IP15
	Eric Allaix
	France: WRC-11 AI 1.7 – Views regarding invites iv of resolution 222
	4

	IP16
	John Mettrop
	ADMINISTERED INCENTIVE PRICING, UK Update
	

	IP17
	Gerlof Osinga
	Germany (Federal Republic of)
COMPATIBILITY BETWEEN HF AERONAUTICAL MOBILE RADIO AND PLT IN-HOUSE DEVICES
	


APPENDIX C

aeronautical communication panel (ACP)

working group f meeting (ACP WG F)
Bangkok, Thailand

10 - 18 December 2009

LIST OF PARTICIPANTS

	STATE/INTERNATIONAL ORGANIZATION/NAME
	DESIGNATION/ADDRESSS
	TELEPHONE/FAX/E-MAIL

	
	
	

	BANGLADESH (2)
	
	

	Mr. A.K.M. Ataul Islam


	Deputy Director (COM. Engineering)

Civil Aviation Authority of Bangladesh

Head Quarters, Kurmitola

Dhaka 1229

BANGLADESH


	Tel:
+880  (2) 891 5291

MB:
+88 01 8175  83591

Fax:
+880  (2) 891 3322

E-mail:
ataulis2003@yahoo.com 

	Mr. Muhammad Abdul Monem
	Senior Communication Engineer

Civil Aviation Authority of Bangladesh

House #22, (Flat 3), Road #15

Uttara, Dhaka 1230

BANGLADESH


	Tel:
+880  (2) 891 8812

Fax:

E-mail:
monem@live.com 

	BRAZIL (3)
	
	

	Mr. Luiz Fernando de Souza

	Engineer

Estrada Municipal

Euclides Martins 2170

Gaviao, Peixoto

SãoPaulo, CEP 148130-000

BRAZIL


	Tel:

+55 129 122 8564

Fax:


E-mail:
lfsouza@embraer.com.br 



	Mr. Geandro Luiz de Mattos

	Brazilian Aeronautical Command

Airspace Control Department

Av. General Justo, 160 - 2˚ andar

Centro – Rio de Janerio – RJ

Cep: 20021-130

BRAZIL


	Tel:

+55 (21) 2101 6213

Fax:

+55 (21) 2101 6099

E-mail:
geandroluiz@uol.com.br 



	Mr. Eduardo Miguel Soares


	ADS Implementation Manager

Brazilian Aeronautical Command

Airspace Control Department

Av. General Justo, 160 - 2˚ andar

Centro – Rio de Janerio – RJ

Cep: 20021-130

BRAZIL


	Tel;
+55  (21) 2101 6264

MB:
+55  (21) 9163 1537

Fax:
+55  (21) 2101 6233

E-mail:
adjpln@decea.gov.br 



	CANADA (1)
	
	

	Mr. John Taylor
	Civil Aviation Inspector

Transport Canada

330 Sparks St. Ottawa. ONT

CANADA


	Tel:
+1 (613) 993 4061

Fax:


E-mail:
john.taylor@tc.gc.ca 

	FRANCE (4)
	
	

	Mr. Eric Allaix


	Head of Radio Spectrum and Frequencies 
Management Office

direction des services de la Navigation aérienne

50,  rue Henry Farman – 75720

Paris cedex 15

FRANCE
	Tel:
+33 (1) 5809 4812

Fax:
+33 (1) 5809 4920

E-mail:


eric.allaix@aviation-civile.gouv.fr 



	Mr. Alain Delrieu


	Engineer

ICR

44 rue Serpentine,78960 Voisins - le- Bx

FRANCE


	Tel:
+33 (6) 086 39565

Fax:

E-mail:
adedel@yahoo.fr 




	Ms. Christine Mengelle


	Thales Alenia Space

26 Avenue JF. Champellion
31037 Toulouse Cedex 1

FRANCE


	Tel:

+33 (5) 3435 6046

Fax:

+33 (5) 3435 6866

E-mail:

christine.mengelle@thalesaleniaspace.fr 

	Mr. Tony Azzarelli


	Consultant for European Space Agency (ESA)

Azzurra Telecom Access

27 Queens Walk

London W5 1TP

UNITED KINGDOM


	Tel:
+44 (7879) 690 167

Fax:


E-mail:
tony@azzurra-telecom.com

	GERMANY (1)
	
	

	Dr. Felix Butsch


	Spectrum & Frequency Management Office 

DFS Deutsche Flugsicherung, GmbH

German Air Navigation Services

Am DFS-Campus 10

63225 Langen

GERMANY


	Tel:
+49 6103 707 1533

Fax:
+49 6103 707 2755

E-mail:
felix.butsch@dfs.de 



	INDIA (1)
	
	

	Mr. J.M. Jolly
	Joint General Manager (Communication)

Airports Authority of India

Rajiv Gandhi Bhavan

Safdarjung Airport

New Delhi 110 003

INDIA


	Tel:
+91 (11) 2463 2947

Fax:
+91 (11) 2469 3963

E-mail:
jmjolly@aai.aero

	INDONESIA (2)
	
	

	Mr. Farid Wajdi
	Head of Frequency Management

Directorate of Air Navigation 

DGCA Indonesia, Karya Building 

23rd Floor, Jl. Medan Merdeka Barat No. 8

Jakarta Pusat 10110

INDONESIA


	Tel:
+62 (21) 350 7569

Fax:
+62 (21) 350 7569

E-mail:
farizd_aismap@yahoo.com 



	Mr. Sigit Djumatno
	Senior Staff of Directorate of Air Navigation

Directorate of Air Navigation 

DGCA Indonesia, Karya Building

23rd Floor, Jl. Medan Merdeka Barat No. 8

Jakarta Pusat 10110

INDONESIA


	Tel:

+62 (21) 350 7569

Fax:

+62 (21) 350 7569

E-mail:
sigitdjumatno@yahoo.co.id


sigitdj@telkom.net

	
	
	

	JAPAN (2)
	
	

	Mr. Yoshiyuki Mikuni
	Special Assistant to the Director

Civil Aviation Bureau

2-1-3 Kasumigaseki

Chiyoda-ku

Tokyo 100-8918

JAPAN


	Tel:
+81 (3) 5253 8742

Fax:
+81 (3) 5253 1663

E-mail:
mikuni-y2bd@mlit.go.jp 

	Mr. Yoshio Suzuki 
	Advisor to Japan Civil Aviation Bureau

Japan Radio Air Navigation Systems Association

4-5 Kojimachi, Chiyoda-ku

Tokyo 102-0083

JAPAN


	Tel:
+81 (3) 5214 1353

Fax:
+81 (3) 5214 1359

E-mail:
suzuki@jransa.or..jp 

	MALAYSIA (3) 
	
	

	Mr. Muniandy Amasee


	Senior Assistant Director

Air Traffic Management

Department of Civil Aviation 

No. 27, Persiaran Perdana, Level 4, Podium

Block B, Precinct 4 

62618 Putrajaya

MALAYSIA


	Tel:
+603 8871 4280

Fax:
+603 8881 0530

E-mail:
muniandy@dca.gov.my 

	Mr. Anuar Mat Alim


	Assistant General Manager

Department of Civil Aviation

Telekom Malaysia BHD

Level 16, South Wing, Menara TM

JLN, Pantat Baharu 50672

Kuala Lumpur

MALAYSIA


	Tel:
+603 360 1302

Fax:
+603 7955 1039

E-mail:
anuarma@tm.com.my 

	Mr. En. Mahadzir Ghazali


	Elite Project Management Sdn Bhd

CT-05-13, 5th Floor

Corporate Tower Subang Square

Jalan SS 15/4G

47500 Darul Ehsan

Selangor Darul Ehsan

MALAYSIA


	Tel:


Fax:

E-mail:

	MYANMAR (2)
	
	

	Mr. U Myint Saung
	Executive Engineer

Department of Civil Aviation

Headquarter Building

Yangon International Airport Estate

Mingaladon, Yangon 11021

MYANMAR


	Tel:
+95 (1) 585 093

Fax:
+95 (1) 533 016

E-mail:
myintsaung@gmail.com 

	Mr. U Thet Lwin
	Deputy Director (Communication)

Department of Civil Aviation

Headquarter Building

Yangon International Airport Estate

Mingaladon, Yangon 11021

MYANMAR

	Tel:
+95 (1) 533 020

Fax:
+95 (1) 533 016

E-mail:
ddcom@dca.gov.mm


lwin.cns@gmail.com 

	
	
	

	
	
	

	
	
	

	NEPAL (3)
	
	

	Ms. Surya Bahadur Thapa
	Deputy Director

CNS Department

Civil Aviation Authority of Nepal

Kathmandu

NEPAL


	Tel:
+977 (1) 424 9379

Fax: 
+977 (1) 426 2516

E-mail:
sbthapa2@hotmail.com 

	Mr. Kamalesh Kumar Verma
	Manager

Civil Aviation Authority of Nepal

Kathmandu

NEPAL


	Tel:
+977 (1) 426 2680

Fax:
+977 (1) 426 2516

E-mail:
kkverma5@hotmail.com 

	Ms. Mukunda Bahadur Vaidya
	Manager

RADAR & RDPS Division

TIACAO

Gauchar, Kathmandu 

NEPAL


	Tel:
+977 (1) 9411 3077

Fax:
 +977 (1) 426 2516

E-mail:
mbvaidya@infonepal.com.np 

	NETHERLANDS (1)
	
	

	Mr. Gerlof E. Osinga


	Senior Manager Aviation & Maritime

Radio Communications Agency Netherlands

P.O. Box 450

9700 AL Groningen

NETHERLANDS


	Tel:
+31 (50) 587 7276

Fax:
+31 (50) 587 7400

E-mail:
gerlof.osinga@at-ez.nl 



	NEW ZEALAND (1)
	
	

	Dr.  Alan Jamieson


	Managing Director

Added Value Applications Ltd.

37 Cliff Road

St. Heliers, Auckland 1740

NEW ZEALAND


	Tel:
+64 (9) 575 6100

MB:
+64 (21) 420 941

Fax:

E-mail:
ajamieson@ava.co.nz 



	PHILIPPINES (2)
	
	

	Mr. Luciano R. Macuse
	Chief, ATS Planning Division

Air Traffic Service, 4/F Administrative Building

Civil Aviation Authority of the Philippines

Old MIA Road,  Pasay City

Metro Manila 1300

PHILIPPINES

	Tel:
+63 (2) 879  9155

Fax:
+63 (2) 879  9259

E-mail:

lrmcuseacom1986@yahoo.com 

	Mr. Eduel B. Yumang
	Chief, ATS Safety Management System

Air Traffic Service, 4/F Administrative Building

Civil Aviation Authority of the Philippines

Old MIA Road,  Pasay City

Metro Manila 1300

PHILIPPINES

	Tel:

+63 (2) 879 9156

Fax:

+63 (2) 879 9156

E-mail:
e_yumang@yahoo.com


e.b.yumang@gmail.com  

	THAILAND (4)
	
	

	Mr. Surasit Jitourtrakul
	Chief of Air Navigation Facilities Group

Airport Standards Bureau

Department of Civil Aviation

71 Soi Ngarmduplee, Rama IV Road

Bangkok 10120

THAILAND


	Tel:
+66 (2) 287 3194


+66 (2) 287 0320 Ext. 1295

Fax:
+66 (2) 286 1013

E-mail:
jsurasit@aviation.go.th 

	Mr. Pongpinit Damrongsongporn 
	Electrical Engineer – Practitioner Level

Airport Standards Bureau

Department of Civil Aviation

71 Soi Ngarmduplee, Rama IV Road

Bangkok 10120

THAILAND


	Tel:
+66 (2) 287 3194

Fax:
+66 (2) 286 1013

E-mail:
pongpinit_d@aviation.go.th 

	Mr. Choosit Kuptaviwat
	Director, Air Traffic Services Engineering

Planning and Standards Department

Aeronautical Radio of Thailand Limited

102 Soi Ngamduplee

Tungmahamek, Sathorn

Bangkok 10120

THAILAND

	Tel:
+66 (2) 285 9457

Fax:
+66 (2) 285 9538 

E-mail: 
choosit.ku@aerothai.co.th


	Mr. Chainan Chaisompong
	Engineering Manager

Aeronautical Radio of Thailand Limited

102 Soi Ngamduplee

Tungmahamek, Sathorn

Bangkok 10120

THAILAND

	Tel:
+66 (2) 287 8391

Fax:
+66 (2) 287 8180

E-mail:
chainan.ch@aerothai.co.th


	UNITED KINGDOM  (2)
	
	

	Mr. Steven Mitchell


	Manager Spectrum Management

NATS

Corporate and Technical Centre

4000 Parkway

Whiteley, Fareham 

Hampshire PO15 FL

UNITED KINGDOM

	Tel:
+44 (0) 489 444 646

Fax:
+44 (0) 489 444 013

E-mail:
steve.mitchell@nats.co.uk 



	Mr. John Mettrop

	Spectrum Manager

Civil Aviation Authority

K6G6, CAA House

45-59 Kingsway

London WC2B 6TE

UNITED KINGDOM


	Tel:
+44 (0) 20 7453 6531

Fax:
+44 (0) 20 7543 6565

E-mail:
john.mettrop@gmail.com 



	USA (4)
	
	

	Mr. Michel Biggs


	Senior Spectrum Manager

Office of Spectrum Policy and Management

Federal Aviation Administration

AJW-64 (Room 714)

800 Independence Avenue SW

Washington, D.C. 20591

USA


	Tel:
+1 (202) 267 8241

Fax:
+1 (202) 267 5901

E-mail:
michael.biggs@faa.gov 



	Mr. Brandon J. Mitchell


	Telecommunications Engineer

National Telecommunications & Information 
Administration (NTIA)

1401 Constitution Avenue, N.W.

Washington, D.C. 20230

USA


	Tel:
+1 (202) 482 4487

Fax:
+1 (202) 501 8189

E-mail:
bmitchell@ntia.doc.gov 

	Mr. Dante Ibarra


	Chief Radio International Radiocommunication 
Branch, FCC International Bureau

445, 12th Street SW

Washington, D.C. 20554

USA


	Tel:
+1 (202) 418 0610

Fax:
+1 (202) 418 0748

E-mail:
dante.ibarra@fcc.gov 

	Mr. Robert Kerczewski


	Project Manager

National Aeronautics and Space Administration

NASA Glenn Research Center

21000 Brookpark Road MS 54-1

Cleveland, OH 44135

USA


	Tel:
+1 (216) 433 3434

Fax:
+1 (216) 433 8705

E-mail:
rkerczewski@nasa.gov 

	VIET NAM (2)
	
	

	Mr. Hoang Huu Lich
	Manager of CNS Division

Air Navigation Department

Civil Aviation Administration of Viet Nam

119 Nguyen Son Street

Long Bien District, Hanoi

VIET NAM

	Tel:
+84 (4) 3827 4191

Fax:
+84 (4) 3827 4194

E-mail:
hhlich@caa.gov.vn 

	Mr. Nguyen Manh Thang

	Technical Officer

Technical Department

Viet Nam Air Navigation Services Corporation

6/200, Nguyen Son Street

Long Bien District, Hanoi

VIET NAM
	Tel:
+84 (4) 3827 1386

Fax:
+84 (4) 3827 1386

E-mail:
manhthangkl@gmail.com 

	AIRBUS (2)
	
	

	Mr. Claude Pichavant
	Head of Radio COM/SURV Group

Engineering – Communications Systems

Airbus France S.A.S

316 Route de Bayonne B.P. M0141/2

31060 Toulouse Cedex 9

FRANCE
	Tel:
+33 (0) 5619 35788 

Fax:


E-mail:

claude.pichavent@airbus.com 

	Mr. Uwe Schwark
	Systems Engineer

Engineering – Communications Systems

Airbus Operations GmbH (Germany)

Kreetslag 10, 21129 Hamburg

GERMANY

	Tel:
+49 (0) 40 743 72908

Fax:
+49 (0) 40 743 73782

E-mail:
uwe.schwark@airbus.com 

	BOEING (2)
	
	

	Mr. Joseph Cramer
	Regional Director, International Frequency 
Management Services

The Boeing

1200 Wilson Blvd.

Arlington, VA 22209

USA


	Tel:
+1 (703) 465 3486

Fax:


E-mail:
Joseph.Cramer@boeing.com 

	Dr. Mohamed H. El Amin


	Director, International Frequency Management


Services

The Boeing

Heathrow House, Bath Road

Hounslow, Middx., TW5 9QQ

UNITED KINGDOM


	Tel:
+44 (20) 8235 5600

MB:
+44 77 3949 9583

Fax:
+44 (20) 8235 5608 

E-mail:

mohamed.elamin@boeing.com 

 

	ICAO (3)
	
	

	Mr. Loftur Jonasson
	Technical Officer CNS

Air Navigation Bureau

ICAO Headquarters

999 Montreal, Quebec, H3C 5H7

CANADA


	Tel:

+1 (514) 954 8219

Fax:

+1 (514) 954 6077

E-mail:
 ljonasson@icao.int 

	Mr. Li Peng
	Regional Officer CNS

International Civil Aviation Organization

Asia and Pacific Office

252/1, Vibhavadee Rangsit Road

Ladyao, Chatuchak

Bangkok 10900

THAILAND

	Tel:

+66 (2) 537-8189 Ext. 158

Fax:

+66 (2) 537-8199

E-mail:
 pli@bangkok.icao.int 

	Mr. Sujan K. Saraswati
	Regional Officer CNS International Civil Aviation Organization

Asia and Pacific Office

252/1, Vibhavadee Rangsit Road

Ladyao, Chatuchak

Bangkok 10900

THAILAND

	Tel:

+66 (2) 537-8189 Ext. 155

Fax:

+66 (2) 537-8199

E-mail:
ssaraswati@bangkok.icao.int 




APPENDIX D

Contribution to ITU-R Working Party 4C on WRC-12 Agenda Item 1.7

Role of ICAO in the coordination of AMS(R)S spectrum requirements.
1. Background

1.1. The frequency coordination on the 1.5/1.6 GHz bands for the GSO/MSS networks is conducted under Article 9 of the Radio Regulations. Two multilateral coordination fora have been established, one for the ITU Regions 1 & 3 and one for the ITU Region 2, by the notifying Administrations of MSS networks to facilitate the coordination and spectrum sharing between these networks. 
Although R.R. No. 5.357A and Resolution 222 (Rev.WRC-07) indicate priority access and protection for the required spectrum to the AMS(R)S communications in 1.5/1.6 GHz bands, current practice in the multilateral coordination process does not satisfy the spectrum requirements of an AMS(R)S operator. 

Additionally, as there is no relationship between the two multilateral coordination fora, there arises the problem for some satellite systems on the incompatibilities of the frequency assignments obtained independently at these two fora.
1.2. WRC-07 adopted the WRC-12 Agenda Item 1.7 in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the AMS(R)S in the 1.5/1.6 GHz bands, and to take appropriate action on this subject. 
It also requested ITU-R to conduct the appropriate technical, operational and regulatory studies to ensure long-term spectrum availability for the AMS(R)S in accordance with Resolution 222 (Rev.WRC-07).  The study of the WRC-12 Agenda Item 1.7 is being conducted at WP4C of ITU-R. 

2.             Discussion

The following comments are based on the Annex 14 to ITU-R Document 4C/338 (Chairman's report of the last 4C meeting - Working document towards draft CPM text on WRC-12 AI 1.7). 

2.1 Method B described in the document proposes draft modifications to ITU-R Resolution 222 (Rev.WRC-07), directly involving ICAO in the coordination process.

2.2. In the proposed draft modification to the Resolution (“invites ICAO” clause), ICAO is invited to: 

“i)            carry out necessary coordination, with consultation of the concerned Administrations, for the process based on which the [spectrum][communication] requirements of AMS(R)S networks are determined and submitted to the coordination meetings [and justified];”

2.3
Furthermore, the proposed draft Resolution (“concerned Administrations” clause) also invites concerned Administrations of MSS systems taking part in the multilateral coordination meetings to:

“i)
recognise the AMS(R)S spectrum requirements from ICAO;

ii)
ensure that AMS(R)S spectrum requirements as coordinated by ICAO are given priority access to spectrum in respect to ensuring that No. 5.357A is fulfilled;

iii)
make spectrum available for AMS(R)S in case that no agreement is reached at such multilateral meetings.”

2.4 Spectrum requirements vs communication requirements

2.4.1 The current draft text (see section 2.2 above) leaves it open whether ICAO is supposed to provide:

(1) first approach: 
“spectrum” requirements; or, 

(2) second approach: 
“communication” requirements. 

The difference between these two approaches would be that spectrum requirements are  formulated in MHz per coverage/beam areas, whereas communication requirements would be formulated in terms more directly related to end user requirements, e.g. aggregate data throughput in Mbps and voice channels in Erlangs/Mbps or similar. 

2.4.2 The main advantage of the first approach (i.e. coordination for the estimation of spectrum requirements by ICAO) would be that aviation requirements would be formulated in terms that are directly applicable to the coordination meeting process, as opposed to the disadvantage of the second approach (i.e. coordination for the estimation of communications requirements by ICAO) which requires further interpretation and processing by the operators before being submitted and applied to the coordination meeting process. 

In other words, there is an additional advantage having ICAO coordinate the estimation of spectrum requirements to make a clear and unequivocal statement of such spectrum requirements that could not be diluted, or misinterpreted both by the operators and by the coordination meeting process. 

2.4.3 The main disadvantage of the first approach is that  

it could be argued that ICAO lacks the expertise and authority required to convert aviation end-user requirements into AMS(R)S spectrum requirements. 

i. In terms of lack in expertise, the argument might be partially valid, insofar as conversion of end-user requirements into per-beam AMS(R)S spectrum requirements is likely to involve detailed knowledge of individual AMS(R)S systems architecture and constraints. 

However, this aspect is easily resolved through the presence of AMS(R)S and MSS operators and experts at the ICAO Aviation Communications Panel, possibly with the aid of ITU-R Recommendation for the methodology to estimate AMS(R)Sspectrum requirements, which are themselves knowledgeable of their systems’ capabilities and also knowledgable of the current multilateral coordination meetings.

ii. In terms of authority, we need to distinguish between “spectrum requirements” from “spectrum assignments”. 

Spectrum requirements are under the responsibility of each individual AMS(R)S operator, while the spectrum assignments are under the responsibility of the frequency coordination process.

Hence, it can be argued that ICAO, representing a user community, can have the authority to (1) express user communication requirements in terms that are directly relevant to the users (i.e. the overall communications requirements to airlines for example), as well as with the help of the individual AMS(R)S operators to convert and express these in term of spectrum requirements of the overall AMS(R)S community, or of the individual operators. 

However, it is evident that ICAO does not have want to take over any role and responsibilities given to Administrations in the current multilateral coordination process where spectrum assignments are analysed and made. Hence ICAO recognises the role of the performed by the ORM/MLM process to this effect.



2.4.4 Conversely, the main advantage of the second approach (i.e. coordination of communication requirements) would be that determination of aviation requirements in terms of communication needs (as opposed to MHz/beam or similar)  would be fully within the realm of ICAO’s authority and responsibilities. 

The main disadvantages of the second approach would be that requirements expressed in terms of communication needs would then be left to the AMS(R)S operators to be converted into spectrum requirements, with the potential risk of misinterpretation, risk of being easily objected by other MSS operators and risk that AMS(R)S spectrum requirements be overestimated.

2.4.5  In conclusion, while ICAO is responsible for the estimation of aviation communication requirements it is believed that spectrum requirements can also be estimated by the ICAO coordination process, since it combines experts from both the aviation community as well as the satellite community, in particular the AMS(R)S operators who, through intimate knowledge of their system architectures, can convert communication requirements into spectrum requirements.

 

3.
Practical implementation of ICAO coordination

Whether the “spectrum” or the “communication” approach is chosen, the question remains open as to how ICAO should proceed in implementing the coordination of AMS(R)S requirements within the aviation community. Possible alternative approaches are proposed in section 5 below. 

4.
Other elements of the proposed resolution

4.1 Arrangements related to the coordination processes in this band are currently subject to confidentiality. (See for instance the “Views of some other administrations” in section 5/1.7/2 of Annex 14 to ITU-R Document 4C/338 (Working Party 4C Chairman’s Report – Working Document toward draft  CPM text on WRC-12 Agenda Item 1.7) : “In line with the normal practice in frequency coordination for all types of satellite networks, the Administrations involved in the bilateral and multilateral processes conducted for the 1.5/1.6 GHz bands MSS networks have agreed to keep the coordination agreements confidential.” ).

4.2 The confidentiality and associated lack of transparency of the current arrangements are problematic for the aviation community, as recognized in the “Views of some administrations” in section 5/1.7/2 of Annex 14 to ITU-R Document 4C/338 (Working Party 4C Chairman’s Report – Working Document toward draft  CPM text on WRC-12 Agenda Item 1.7) (“the O[perator] R[eview] M[eeting] assignments agreed under the provisions of the MoU of the MLM are not available in the public domain. This makes it very difficult for the aviation community to develop long-term plans for spectrum access in order to serve their safety communication needs.”). 

4.3 . Issues of commercial privacy have been invoked by the MSS community for reasons of confidentiality. However, the rationale for this is not clear   as the information is freely available to all MLM participants, whose commercial interests are often conflicting (MLM participants may be direct competitors in the same MSS/AMS(R)S market). On the other hand, the information is not freely available to the user community. A situation where information is only available within a group of ostensibly competing providers but is not available to their customers cannot but raise issues as to the true rationale for “confidentiality”. Therefore the proposed modification of Resolution 222 attempts to address the issue of lack of transparency by introducing a clause instructing the Director of the BR to publish annually the assignments made to AMS(R)S covered by No. 5.357A (see “instructs the Director of the BR” clause in the annex 14 of document ITU-R 4C/338).

4.5 The proposed clause seems to be a reasonable way forward, but some potential difficulties could arise:

a. Official publication of the assignments may encounter strong resistance from the MSS community, as it provides a written record of information perceived as “confidential”. 

b. Publication of the information is an “after the fact” action, which merely reflects a decision taken at a closed door meeting without direct aviation participation. Thus, the actual assignment process would not be directly influenced by the proposed clause.

c. Publication by the BR entails an “administrative burden” (no matter how slight), which may be used as a reason to oppose the proposal.

5 Resolution of the difficulties raised above

The approach proposed below should overcome the potential difficulties listed above. 
5.1 ICAO Coordination Meeting
· ICAO coordination meeting between administrations, aviation’s experts and AMS(R)S operators should be held yearly and it will deal with : Air Traffic

· Discuss and agree previous year air traffic at global and regional level;

· Discuss and agree expected increase in air traffic at global and regional level;

· Type of Aeronautical Communication Services

· Discuss and agree the type and basis of AMS(R )S communication needs, e.g. COCR V2;

· Information Volume at global and/or regional and/or sub-regional airspace 
· Discuss and agree communications needs, in terms of information volume for the next year at global/regional level;

· Information Volume per satellite network in coverage 
· Introduce the satellite system coverage areas;

· Discuss and agree a division of communications needs between the different satellite systems;

· Spectrum Needs per Satellite network in coverage 
· Discuss and agree how each operator calculates its spectrum needs to carry the agreed communications needs.

· near term (1 to 5 years) spectrum requirements for the AMS(R)S networks
· Final Meeting Report

· Document in a report the above steps;

· Distribution of the Report

· Option 1: ICAO secretariat sends the report to the ITU BR and the ITU BR sends it to the two ORM meetings (one for Region 2 and one for Region 1/3).

· Option 2:  or ICAO secretariat sends the reports directly to the two ORM meetings (one for Region 2 and one for Region 1/3), with copy to the ITU BR.

Advantages of this approach:
· ICAO oversees the process of estimation of information volume, that is consistent with real traffic of previous / current year and that it also has justified reasons and information on the air traffic growth for the next year.

· ICAO also oversees the process of how the air traffic is converted into “information volume requirements” and then how this is split appropriately between the AMS(R)S operators.

· Only AMS(R)S systems proposed by the AMS(R)S operators which comply with relevant ICAO SARPS will be accepted.

· New AMS(R)S entrants must attend this ICAO meeting in order to have their initial spectrum requirements established .

· A centralized coordination process to accurately derive overall AMS(R)S communication needs, will ensure that spectrum requirements for AMS(R)S are derived in a spectrum efficient manner.

Required working tools by this approach:
· This step will certainly require tools to:

· Determine the next year’s information volume per each airspace;

· Determine the next year’s information volume per satellite system, taking into account that different satellite network can cover the same airspace;

· Convert the information volume at global and/or regional and/or sub-regional airspace into spectrum requirements per each AMS(R)S network coverage.

· Such tools can be developed at:

· an ICAO experts group meeting (e.g. ACP-WGF), for the estimation of the information volume (starting from the air traffic);  

· an ITU-R Recommendation developed and agreed jointly between WP4C and WP5B, for the estimation of the spectrum needs taking into account of characteristics of satellite system concerned (starting from the information volume); 

5.2 ORM Meeting
· The ORM meeting is attended by all MSS operators who have satellite systems in the 1.5/1.6 GHz bands and whom comply with certain milestones under the Memorandum of Agreement of respective Administrations. These milestones are not the intent of discussion in this document.

· The AMS(R)S operators who have participated at the ICAO meeting above, whom are specifically mentioned in the ICAO report, will attend the ORM meeting and use the ICAO report to justify their spectrum requirements for the next year.

· New AMS(R)S entrants must first attend the ICAO meeting in order to have their initial spectrum requirements taken into account in the ORM process. Additionally they still need to comply to the milestones necessary to enter the ORM/MLM process.

· The ORM then decides on satisfying the spectrum assignments for each AMS(R)S network  in conformity with the spectrum requirements defined by the ICAO meeting. Priority to the AMS(R)S networks is also given by R.R. No. 5.357A. . 

It is understood that AMS(R)S operators could separately propose to the ORM potential frequency assignments for their systems (noting that these assignments are to be identified within the frequencies expressed in footnote No. 5.357A).

· Once the spectrum has been assigned, the ORM then issues a public report/statement about the fulfilment or not of spectrum assignments to the AMS(R)S operators.

· The report is copied to the ICAO secretariat and the ITU BR.

As there are two ORM meetings, one for Region 2 and one for Region 1/3, there may be a need to coordinate AMS(R)S assignments in these two regional ORM meetings. Both ORM meetings and AMS(R)S operators attending both meetings would have to comply with the above procedure so that there is efficient use of the spectrum and also that the spectrum assigned to the AMS(R)S operators does not suffer sharing/interference  problems between the two regions.
Advantages:
· The aviation spectrum requirements at the ORM come from one source, i.e. ICAO (or ITU BR), instead of multiple sources. Hence this ensures that the requirements are not double counting spectrum for AMS(R)S. Hence this has less burden in the ORM.

· New AMS(R)S entrants must be recognised by the ICAO coordination process (see above ) as well as entering the ORM. Hence this provides less burden to the ORM. It provides less burden to the ORM to verify that the system offers AMS(R)S services.

· A part of current problems related to the coordination of AMS(R)S assignments and compatibility with the two regional ORM meetings would be addressed.

5.3 After the ORM
·  If any AMS(R)S operator is not satisfied by the ORM outcome it should be duly noted in the ORM meeting report (which is sent to the ICAO and ITU BR) and the AMS(R)S operator can then consult their Administration to take further actions.

· Such action may be conducted on a bilateral/multilateral basis with Administrations concerned (of the ORM/MLM), and if necessary request help from the ITU BR and/or ICAO.

Advantages:
· The assignments to the AMS(R)S are now made public and thus are visible to all Administrations, ICAO and the ITU BR. Currently it is not the case since the assignments and results of the ORM meeting are kept confidential to Administrations.

· The AMS(R )S operator who feels that his spectrum requirements have not been satisfied can then take up the matter with his own Administration for further actions. He can then refer to the outcome of the ORM as stated in the ORM public report pertaining to the AMS(R)S aspects and can thus justify the request of help of ITU BR and/or ICAO.

5.4 This proposed approach would resolve a part of the issues identified in Agenda Item 1.7 since:

1) ICAO is involved in the process of determining and justifying estimated communication needs globally and individually to each AMS(R)S satellite operator;

2) ICAO is also involved in the process to determine and justify estimated spectrum requirements globally and individually to each AMS(R )S satellite operator;

3) ICAO verifies whether new systems are capable of providing AMS(R )S applications, through the process of determining whether a specific system architecture can be in accordance with the AMS(R)S SARPs. This process includes identification or development of appropriate technical material, usually to be contained in ICAO Doc 9925 (the ICAO AMS(R)S manual)

3) The priority of AMS(R)S spectrum requirements is expected to be established through the enforcement of No. 5.357A in the multilateral coordination meeting, so that the long-term and stable access to the spectrum by the AMS(R)S is accomplished; 

4) The ICAO meeting results are distributed to the two ORM meetings, so that the inter-Region availability and compatibility of AMS(R)S spectrum assignments could be accomplished. 

?)
 A centralized coordination process to accurately derive overall AMS(R)S communication needs, will ensure that spectrum requirements for AMS(R)S are derived in a spectrum efficient manner.

5.5 Furthermore, under the RR N. 5.357A as priority is given to accommodating the spectrum requirements of AMS(R)S, the ITU-R should develop appropriate procedures to ensure that this priority is fulfilled by making spectrum assignments in conformance with the spectrum requirements of the AMS(R)S. These procedures should be incorporated in the proposed modification of Resolution 222 (WRC-07).

6. Conclusions

6.1          The approach outlined in Method B in the current draft CPM text, while unlikely to provide a full and definitive solution to all the issues related to AMS(R)S access to the 1.5/1.6 GHz band, offers at least some hope for a way forward on a topic on which little substantial progress has occurred since WRC-97.

6.2          The “ICAO coordination” process introduced in section 4 of this paper is a novel approach that raises a number of non trivial questions as to how the process should be structured and implemented in practice, with a view to securing acceptance from the MSS community and establishing appropriate means for the aviation community to participate in the process.

6.3          ICAO will welcome any comments from WP4C on the approach proposed in this contribution.

_ _ _ _ _ _ _ _ _ _

APPENDIX E

Contribution to ITU-R Working Party 4C on WRC-12 Agenda Item 1.7

“
Discussions on ITU-R Resolution 222 (WRC-07) and proposed modifications of CPM text on Spectrum Requirements”

1. Background

AI 1.7 of the WRC12 is:

1.7
to consider the results of ITU-R studies in accordance with Resolution 222 (Rev.WRC-07) in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the aeronautical mobile-satellite (R) service, and to take appropriate action on this subject, while retaining unchanged the generic allocation to the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz

This is basically is calling on ITU Res. 222 (WRC-07) to study and provide results that “ensure” long-term spectrum availability and access to spectrum necessary to meet the requirements of AMS(R)S and take appropriate actions.

This paper  analyses the current ITU-R WP4C studies called for in the invites ITU-R of the current Res. 222, and proposes conclusions to each of the invites of this resolution.
In addition, this paper proposes changes to draft CPM test as contained in the Annex.

2. ITU-R Resolution 222

The ITU-R Resolution 222 (WRC07) states that:


invites ITU-R

to conduct, in time for consideration by WRC-11, the appropriate technical, operational and regulatory studies to ensure long-term spectrum availability for the aeronautical mobile-satellite (R) service (AMS(R)S) including:

(i)
to study, as a matter of urgency, the existing and future spectrum requirements of the aeronautical mobile-satellite (R) service;

(ii)
to assess whether the long-term requirements of the AMS(R)S can be met within the existing allocations with respect to No. 5.357A while retaining unchanged the generic allocation for the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz, and without placing undue constraints on the existing systems operating in accordance with the Radio Regulations;

(iii)
to complete studies to determine the feasibility and practicality of technical or regulatory means, other than the coordination process referred to in resolves 1 or the means considered in Report ITU-R M.2073, in order to ensure adequate access to spectrum to accommodate the AMS(R)S requirements as referenced in resolves 3 above, while taking into account the latest technical advances in order to maximize spectral efficiency;
(iv)
if the assessment identified in invites ITU-R (i) and (ii) indicates that these requirements cannot be met, to study existing MSS allocations or possible, new allocations only for satisfying the requirements of the aeronautical mobile satellite (R) service for communications with priority categories 1 to 6 of Article 44, for global and seamless operation of civil aviation taking into account the need to avoid undue constraints on existing systems and other services,
We will now analyse each of these invites.

2.1 Invites ITU-R (i): “to study, as a matter of urgency, the existing and future spectrum requirements of the aeronautical mobile-satellite (R) service;”
At the last WP4C a working document toward an ITU-R draft new report on long-term spectrum requirements (year 2025) was drafted. This document is now residing on the WP4C chairman’s report Doc. 338 Annex 9.

Here, ICAO analyses and reports the work undertaken so far at the ITU WP4C regarding the long-term AMS(R)S spectrum estimations in the following contributions, i.e.:


4C/245 (Annex 15) Chairman’s Report of previous meeting


4C/215 from Egypt


4C/239 from the United Arab Emirates


4C/279 from Brazil


4C/318 from Japan


4C/326 from UK


4C/333 from ESA (Global Requirements)


4C/334 from Germany/ESA (European Requirements)

The aim of this contribution is to analyse and provide the final worst case results of each of the above studies in year 2025.

2.1.1 Regional Requirements

1) ESA study Doc. 4C/334: Europe
The ESA study is based on a hypothetical satellite network covering the European and North Atlantic airspace supporting 100% of the aviation traffic on the TMA, ENR and ORP domains. 

The assumptions made are consistent with the COCR V2 and European air traffic growth provided by Eurocontrol. Also, ESA made assumption that some AOC services could be transmitted over a multicast mode instead of unicast. However this assumption will require a review by the aviation community in order to check that this is compatible with safety requirements. Hence, at this moment ICAO suggests that only the unicast results are considered with the assumption that these are worst case and that potential use of multicast can improve the results.

Overall the results show that the worst case long-term European spectrum requirements are:

Forward-Link (space-to-Earth; 1.5 GHz band) : 
3.3 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
1.3 MHz

2) Brazil Study Doc. 4C/279

The Brazil study is based on Brazilian airspace which includes Brazil and the South Atlantic Ocean. 
This study is a thorough method based on PIAC over the given airspace and then by analysing the COCR V2 services an estimation of communication needs in the airspace is given. 

The spectrum is then calculated based on a given communication system and the document has considered “Classic Aero – Inmarsat/MTSAT”.

The results of this study are that over the given Brazilian airspace the long-term spectrum requirements are:

Forward-Link (space-to-Earth; 1.5 GHz band): 
0.648 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
0.715 MHz

3) Japan Study Doc. 4C/318: Asia-Pacific

The Japanese study is based on the table provided in Document 4C/318, using PIAC methodology, assuming a future AMS(R)S system.

The results of this study are categorised into two parts, (1) one for one single satellite covering the Asia-Pacific and (2) one for a global coverage based on several satellites.

The provisional results are for a single satellite system, i.e.:

Case of global beam 
0.744 MHz
Case of beam cluster
0.809 MHz

4) UK Study Doc. 326: Europe

The UK/Inmarsat study is based on a global system coverage of the Inmarsat-4 satellite network. 

In particular the study uses the ESA information volume results given in Doc. 4C/334 and concentrates its efforts over Europe in order to compare them. Then it extrapolates these results to the global coverage.
Since the aim of this paper is to show the worst case results, we will only consider the UK results of the unicast and 100% satellite services (in TMA, ENR and ORP domains).

The worst case results of the UK study (from Table 4 of document 4C/326) are:

Forward-Link (space-to-Earth; 1.5 GHz band): 
2.7 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
0.235 MHz

5) Egypt Study Doc. 4C/215: Middle-East and Africa
The study from Egypt was based on the maximum number of airplanes that may be logged on simultaneously (i.e. 500) and on the “Classic Aero” system characteristics. 

The Administration of Egypt stated that this work is preliminary and that an update will be provided at the next WP4C meeting. Hence the preliminary results are provided below, i.e:

Forward-Link (space-to-Earth; 1.5 GHz band): 
1.730 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
3.118 MHz

6) Summary of Long-term Regional Spectrum Requirements
The following Table 1 provides the summary of these worst case results. 

Table 1: Results of worst case long-term 

Regional AMS(R)S spectrum requirements
	
	Coverage
	Forward-Link

(MHz)
	Return-Link

(MHz)

	ESA – Doc. 4C/334
	Europe/North Atlantic Ocean
	3.3
	1.3

	Brazil – Doc. 4C/279
	Brazil/South Atlantic Ocean
	0.648
	0.715

	Japan – Doc. 4C/318
	Asia-Pacific Ocean
	0.809
	0.809

	UK – Doc. 4C/326
	Europe/North Atlantic Ocean
	2.7
	0.235

	Egypt – Doc. 4C/215
	Middle-East and Africa
	[1.730]1
under revision
	[3.118]

under revision

	Maximum Value
	
	3.3
	1.3



2.1.2 Global Requirements

1) ESA study Doc. 4C/333

This study is similar to the one made in Doc. 334, i.e. COCR V2 communication services, traffic growth similar to European growth and satellite system characteristics. However, with the major exception that it comprises different airspace coverage over a very large region. Such region comprises Europe, North and Mid Atlantic, South America and South Atlantic, Africa, Middle-East/Near Asia and Russia/Near Asia. 

Furthermore, the study assumes that the region is covered by different satellite systems with various beam sizes. The study is based on hypothetical worst case assumptions. However, it assumes that all the satellite systems will be interoperable and having the same type of satellite characteristics. 

As it is stated above, this document will consider only the worst case assumption, i.e. unicast type of communications.

The results of the study based on 18 regional spot beams are:

Forward-Link (space-to-Earth; 1.5 GHz band): 
4.2 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
1.6 MHz

2) Japan Study Doc. 4C/318

Following from the reported analysis in section 3 of 2.1.1 above, the Japanese document 4C/318 makes heuristic assumptions on how many satellite systems can cover the globe airspace. 

The results are given in Document 4C/318 and they assume 3 satellite networks for which the total spectrum requirements are:

Case of Global Beam 

2.231 MHz 

Case of Beam Cluster

2.428 MHz 

3) UK Study Doc. 4C/326

The UK study was based on Inm4 and over the European region. Here its underlying assumption is that as Europe is an airspace with very highly dense air traffic, and as the Inm-4 system is a global network of many satellites and with the same type of spot beams, then it is expected that the European spectrum requirements will also drive the global spectrum requirements. 

Hence, if we assume that the Global requirements are the same as the European requirements then the results are:

Forward-Link (space-to-Earth; 1.5 GHz band): 
2.7 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
0.235 MHz

4) UAE Study Doc. 4C/239

The document from UAE is based on a study conducted in the 1999 using values and assumptions available in that period. 
The calculation of spectrum is based on a global oceanic only coverage by a single global satellite system (e.g. Inmarsat 4), which makes certain carrier loading and efficiency assumption on the satellite beam. It also makes certain assumptions on the number of aircraft manoeuvres and aircraft position reporting for the calculation of the amount of data transfer for each communication (voice and data).

The methodology for this estimation is provided in the document 4C/239. The only comment offered is that such study should consider recent aviation requirements as detailed on COCR V2.
The document concludes that for the global oceanic coverage then spectrum requirements are:

Voice:
0.80 MHz

Data:
0.28 MHz

Total:
1.08 MHz
The UAE document has made these calculations for the air-to-ground case, i.e. return link (1.6 GHz band) and has stated that the forward-link may be more efficient. Taking into account that no calculation is provided for the forward link it is assumed, as a worst case, that they will be the same as the return link, i.e:

Forward-Link (space-to-Earth; 1.5 GHz band): 
1.08 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
1.08 MHz

5) Summary of Long-term Regional Spectrum Requirements
The following Table 2 provides the summary of the global worst case spectrum requirements results. 

Table 2: Results of worst case long-term 

global AMS(R)S spectrum requirements
	
	Coverage
	Forward-Link

(MHz)
	Return-Link

(MHz)

	ESA – Doc. 4C/334
	Global
	4.2
	1.6

	Japan – Doc. 4C/318
	Global
	2.428
	2.428

	UK – Doc. 4C/326
	Global
	2.7
	0.235

	UAE – Doc. 4C/239
	Oceanic only
	1.08
	1.08

	Maximum Value
	
	4.2
	2.428


2.1.3 Conclusion of Long-term Global Spectrum Requirements

Although the WP4C spectrum estimations is to be concluded (as per work plan) at the next WP4C meeting March 2010, this document provides here the worst case results of the current studies, which on a Global level and for year 2025 these are about (Table 2):

Forward-Link (space-to-Earth; 1.5 GHz band): 
4.2 MHz

Return-Link (Earth-to-space; 1.6 GHz band):
2.4 MHz
2.1.4 Closure of invites ITU-R (i) of Res 222

As the studies called by invites ITU-R (i) of Res. 222 have been performed and concluded. Hence, it is proposed to close the invites ITU-R (i) of Resolution 222.

2.2 Invites ITU-R (ii): “to assess whether the long-term requirements of the AMS(R)S can be met within the existing allocations with respect to No. 5.357A while retaining unchanged the generic allocation for the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz, and without placing undue constraints on the existing systems operating in accordance with the Radio Regulations”
This text is divided into two parts as given below in section 2.2.1 and 2.2.2.

2.2.1 Long-Term Spectrum Fits in 2 x 10 MHz

The results of the studies show that the total worst case long term spectrum requirement is well below 2x10 MHz (in particular 4.2 MHz in the forward-link and 2.4 MHz in the return-link). 

Hence, this covers the first part of invites ITU-R (ii) of res. 222 (WRC-07).
2.2.2 Long-Term Spectrum Does Not Cause Undue Constraints

The second part of invites ITU-R (ii) talks about “undue constraints”.

ICAO’s understanding of the words “undue constraint” is that this does not mean that the victim service will be free of constraints, instead it means that reasonable constraints to a victim service may be caused and accepted, and it is a matter of defining or understanding what these reasonable constraints are. The constraints may become “undue” or may become extremely detrimental such that the victim service may find it difficult to continue its operations. Hence, it does not mean that the victim must be “constraint free”.

As the global worst case long-term spectrum requirements of AMS(R)S will be small, i.e. less than 10% of the available MSS spectrum in L-band (i.e. 40 MHz), and as future MSS satellite systems (e.g. year 2025) will likely be more spectrum efficient, thus improving themselves the current spectrum congestion situation, then it is believed that AMS(R)S long-term needs will not cause undue constraints to the MSS. 

2.2.3 Closure of invites ITU-R (ii) of Res 222

Taking into account the results of the previous sections, it is believed that invites (ii) of resolution 222 (WRC07) has been fulfilled and can be deleted.
2.3 Invites ITU-R (iii):
“to complete studies to determine the feasibility and practicality of technical or regulatory means, other than the coordination process referred to in resolves 1 or the means considered in Report ITU-R M.2073, in order to ensure adequate access to spectrum to accommodate the AMS(R)S requirements as referenced in resolves 3 above, while taking into account the latest technical advances in order to maximize spectral efficiency”
2.3.1 Regarding “regulatory means”
ICAO supports modifying Resolution 222 to improve the regulatory aspects that ensures access to spectrum to AMS(R)S to close this invites ITU-R (iii) of Res. 222 (WRC-07) (currently considered in Method B, Annex 14 of  4C/338). The modification of resolution 222, will have to take into account the new approach proposed by ICAO in its other contribution to WP4C (<title of contribution>). 
2.3.2 Regarding “technical means”
ICAO believes that an improvement in the efficient use of spectrum of current MSS and AMS(R)S satellite systems will greatly improve the sharing situation between these two types of networks and reduce the current congestions in the 1.5/1.6 GHz band. 

2.3.3 Closure of invites ITU-R (iii) of Res 222
Taking into account the results of the previous sections, by the enforcement of the proposed modifications of Resolution 222 as given in another ICAO contribution, it is believed that invites (iii) of resolution 222 (WRC07) has been fulfilled and can be deleted.
2.4 Invites ITU-R (iv):
“if the assessment identified in invites ITU-R (i) and (ii) indicates that these requirements cannot be met, to study existing MSS allocations or possible, new allocations only for satisfying the requirements of the aeronautical mobile satellite (R) service for communications with priority categories 1 to 6 of Article 44, for global and seamless operation of civil aviation taking into account the need to avoid undue constraints on existing systems and other services”
Taking into account that invites ITU-R (i) and (ii) have been fulfilled and that the long-term spectrum requirements of AMS(R )S can be met in the existing frequencies bands 1545-1555 MHz and 1646.5-1656.5 MHz no studies are required to propose existing or new frequency allocations for AMS(R)S for communications with priority categories 1 to 6 of Article 44. As a consequence, ICAO proposes that invites ITU-R (iv) of Res. 222 (WRC-07) can be deleted.

3. Conclusion and Recommendation

This paper analyses several contributions on the results of several studies of the long-term AMS(R)S spectrum requirements under AI 1.7, as called by invites ITU-R (i) of Resolution 222 (WRC-07). Invites ITU-R (i) has been fulfilled.

It also analyses the fulfilment of invites ITU-R (ii), (iii) and (iv) of Resolution 222 (WRC-07), i.e.:

· For invites ITU-R (ii), the AMS(R)S long-term spectrum requirements fit in the current 2 x 10 MHz called by No. 5.357A without causing undue constraints to MSS, thus ICAO proposes its deletion;

· For invites ITU-R (iii):

· in order to fulfil this invites by regulatory means, ICAO supports Method B of the draft CPM text, by modification of Resolution 222 (as per the additional ICAO contribution to WP4C (<title>));

· In order to fulfil this invites by technical means, ICAO proposes that this can be fulfilled by an improvement in the efficient use of spectrum both MSS and AMS(R)S satellite systems.

ICAO proposes the deletion of invites ITU-R (iii) of res. 222 (WRC07);

· For invites ITU-R (iv), ICAO proposes its deletion since invites ITU-R (i) and (ii) have been fulfilled and no studies are required for new or existing allocations.

Based on discussion above and contributions to WP4C, suggested CPM text is annexed to this paper.

ANNEX
Proposed modification to the parts of the CPM text
for the WRC-11 Agenda Item 1.7
Source: Attachment 14 to Doc. 4C/338

5/1.7/2 Background 
Replace two parts of [Views of some administrations: ...] by the following text.

"The multilateral coordination process is conducted under Article 9 of the Radio Regulations and was established by the notifying Administrations of MSS networks to facilitate the coordination of these networks. 

In line with the normal practice in frequency coordination for all types of satellite networks, the Administrations involved in the bilateral and multilateral processes conducted for the 1.5/1.6 GHz bands MSS networks have agreed to keep the coordination agreements confidential. 

The current coordination process includes a validation process of requested spectrum assignments. In this process, AMS(R)S spectrum requirements should be clearly identified in accordance with RR Article 44 categories 1 to 6. 

 {Comment: Need Text from Tony/Brandon}
One AMS(R)S operator has encountered difficulty several times in the ORM process for access to spectrum since 2003 since their spectrum requirements are treated on an equal basis with all MSS operators. In particular, despite of the priority given by RR No. 5.357A their spectrum requirements were only satisfied for no more than 70% of their justified and agreed spectrum needs in the framework of one MLM group (Regions 1 and 3). When then considering the additional constraints coming from the other operators in Region 2 the overall resulting spectrum freely accessible for the AMS(R )S network were less than 50%. This is because the spectrum assigned in one MLM group (Regions 1 and 3) is not reusable with the other MLM group (Region 2).

In the past, at the ORM (Regions 1 and 3) there has not been a consensual agreement on the request of new assignments which resulted in no new assignments being made to any of the operators. Hence, as it is important for AMS(R)S safety communications needs to be accommodated in the long-term with stable access to spectrum, the disagreements in the ORM framework which may result in freeze of assigned spectrum between operators can cause undue operational constraints to the AMS(R)S network.

Moreover, the ORM assignments agreed under the provisions of the MoU of the MLM are not available in the public domain. This makes it very difficult for the aviation community to develop long-term plans for spectrum access in order to serve their safety communication needs. 

The process is not sufficiently transparent to all parties. Consequently, there is a need to add some openness and transparency in the process.

The current mechanism does not address in which unacceptable interference is caused to AMS(R)S.

Due to the above reasons, the view of some Administrations is that the provisions of RR No. 5.357A and Resolution 222 (Rev.WRC-07) have not been put into practice within the current framework of the multilateral frequency coordination meetings and in order to resolve such matter, Agenda item 1.7 was adopted by WRC-07.”

5/1.7/5
Methods to satisfy the agenda item

 {Comment: Need justification text from Tony/Brandon}
5.1
Method A – No Change to the regulatory provisions of the Radio Regulations

Coordination between mobile-satellite service (MSS) networks is required in accordance with the procedure of RR Article 9, No. 5.357A.
Until now there have been some cases where an existing AMS(R)S system, could not have all the requirements fulfiled during the multilateral coordination process; 
The AMS(R)S spectrum requirements have been estimated as less than 2 x 10 MHz. The existing Radio Regulation provision RR No. 5.357A and the resolves of Resolution 222 (Rev.WRC-07) provide sufficient priority for current and future AMS(R)S requirements. Under these provisions, notifying administrations of the AMS(R)S systems should identify required spectrum for AMS(R)S communications (within priority categories 1 to 6 of RR Article 44) in order that validated ASM(R)S requirements are provided through the coordination process. 
Advantages

–
based on recent studies the spectrum requirements for AMS(R)S up to the year 2025 can be accommodated in the frequencies bands according to RR No. 5.357A;

–
the generic allocation to the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz remains unchanged, [ensuring the flexible and efficient use of them];




The view of some administrations is that the existing regulatory procedures are adequate to ensure that the spectrum requirements of AMS(R)S systems could be satisfied
Disadvantages

–
since no additional procedures will be included in the Radio Regulations, the problems that have led to the adoption of A.I. 1.7 will not be solved.
–
–
undue longterm constraints will be caused to the AMS(R)S.

 
–
experience gained  over 10 years indicates that the multilateral coordination process in these bands has not been satisfactory in accommodating the requirements for AMS(R)S spectrum;

5.2
Method B – New ITU-R Resolution, or a modified ITU-R Resolution 222 which implements additional procedures for the provision of RR No. 5.357A

The spectrum requirement has been estimated for 2025 and would be considerably less than 2x10 MHz in the Space to Earth and Earth to Space direction. 
This new ITU-R Resolution, or modified ITU-R Resolution 222 should aim at implementing additional organizational procedures to ensure priority access to AMS(R)S spectrum under provision RR No. 5.357A. 
One option is that the new ITU-R Resolution, or modified ITU-R Resolution 222 may require notifying administrations of both MSS and AMS(R)S networks involved in the coordination process to consider necessary spectrum requirements for the AMS(R)S networks for the year concerned, and to assign spectrum to AMS(R)S networks prior to other MSS network separately, while accepting MSS usage within this spectrum under the provisions of RR No. 5.357A. 
 
Another option is the approach proposed by ICAO in the contribution (<< title flimsy 1>>)
Note: This approach should then be summarized and placed here.
Consequentially, editorial modifications to RR No. 5.357A may be needed.

Advantages


–
priority access to spectrum for AMS(R)S communications is ensured, and generic MSS networks are able to share with AMS(R)S networks.

–
this method would not result in placing undue constraints to the existing systems as real spectrum requirements will be considerably less than 2 x 10 MHz.
–
this method would result in efficient use of spectrum by keeping generic MSS allocation in conformity with Resolution 222 (WRC-07). 
Disadvantages

–
additional worldwide administrative meetings need to be held. 



5.3
Method C – New allocations only for satisfying the requirements of AMS(R)S for communications 
 
[Editor’s note: this Method is relevant only as per invites iv) of Resolution 222.] 
Disadvantages

–
undue longterm constraints will be caused to the AMS(R)S.

5.4
Method D – New ITU-R Resolution, or a modified ITU-R Resolution 222 which implements additional procedures to improve coordination among AMS(R)S systems
 
[Editor’s note: this Method needs to be clarified by future contributions and may be part of Method B.]
5/1.7/6
Regulatory and procedural considerations

6.2 Method B

–
Modify Resolution 222 (Rev. WRC-07).

–
Retain provision of RR No. 5.357A with consequential amendments, as appropriate. 
It is proposed that:

–
the current provision RR No. 5.357A should generally be retained as it is with small amendments;

–
WRC-12 should modify Resolution 222 (Rev.WRC-07) as per attachment


[–
remove reported difficulties and deficiencies that memberships encountered in implementation of Resolution 222 (WRC-07)] 

–
Invites ICAO to the process of determining yearly spectrum requirements for AMS(R)S and approve these spectrum requirements.

–
Instruct Administration of AMS(R)S systems to also oversee the process of estimating spectrum requirements for AMS(R)S systems.

–
Instruct Administrations of MSS systems taking part in the MLM/ORM process, to give priority access to AMS(R)S spectrum requirements as approved by ICAO. In case of ORM does not achieve any agreement, then the Administrations taking part in the ORM/MLM shall make spectrum available to the AMS(R)S requirements as approved by ICAO.

A draft revision of ITU-R Resolution 222 in that sense is proposed in Annex A.

Annex A
MOD
Preliminary Draft MODIFICATION TO

RESOLUTION 222 (Rev.WRC-12)

Use of the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz 
by the mobile-satellite service, and studies to ensure long-term 
spectrum accessfor the aeronautical mobile-satellite (R) 
service
The World Radiocommunication Conference (Geneva, 2012),

considering

a)
that prior to WRC-97, the bands 1 530-1 544 MHz (space-to-Earth) and 1 626.5‑1 645.5 MHz (Earth-to-space) were allocated to the maritime mobile-satellite service and the bands 1 545-1 555 MHz (space-to-Earth) and 1 646.5‑1 656.5 MHz (Earth-to-space) were allocated on an exclusive basis to the aeronautical mobile-satellite (R) service (AMS(R)S) in most countries;

b)
that WRC-97 allocated the bands 1 525-1 559 MHz (space-to-Earth) and 1 626.5‑1 660.5 MHz (Earth-to-space) to the mobile-satellite service (MSS) to facilitate the assignment of spectrum to multiple MSS systems in a flexible and efficient manner;

c)
that WRC-97 adopted No. 5.353A giving priority to accommodating spectrum requirements for and protecting from unacceptable interference distress, urgency and safety communications of the Global Maritime Distress and Safety System (GMDSS) in the bands 1 530-1 544 MHz and 1 626.5-1 645.5 MHz and No. 5.357A giving priority to accommodating spectrum requirements for and protecting from unacceptable interference the AMS(R)S (providing transmission of messages with priority categories 1 to 6 in Article 44) in the bands 1 545‑1 555 MHz and 1 646.5-1 656.5 MHz;

d)
that AMS(R)S is an essential element of ICAO CNS/ATM to provide safety and regularity of flight in the civil air transportation,

further considering

a)
that coordination between satellite networks is required on a bilateral basis in accordance with the Radio Regulations, and, in the bands 1 525-1 559 MHz (space-to-Earth) and 1 626.5‑1 660.5 MHz (Earth-to-space), coordination is partially assisted by regional multilateral meetings;

b)
that, in these bands, geostationary satellite system operators currently use a capacity‑planning approach at multilateral coordination meetings, with the guidance and support of their administrations, to periodically coordinate access to the spectrum needed to accommodate their requirements;
c)
that spectrum requirements for MSS networks, including the GMDSS and AMS(R)S, are currently accommodated through the capacity-planning approach and that, in the bands to which Nos. 5.353A or 5.357A apply, this approach, and other methods may prove insufficient in accommodating the expected increase of spectrum requirements for GMDSS and AMS(R)S;
d)
that Report ITU-R M.2073 has concluded that prioritization and inter-system pre-emption between different mobile-satellite systems is not practical and, without a significant advance in technology, is unlikely to be feasible for technical, operational and economical reasons. It summarized that prioritization and intersystem real-time pre-emption would not necessarily increase the efficiency of spectrum use compared to the current situation, but it would certainly complicate substantially the coordination process and network structure;

 {Comment: Add justification… undue constraint issue…Not just the Resolution, …}
recognizing

a)
that absolute priority to all telecommunications concerning safety of life at sea, on land, in air or in outer space is given by No. 191 of the ITU Constitution;

b)
that the International Civil Aviation Organization (ICAO) has adopted Standards and Recommended Practices (SARPs) addressing satellite communications with aircraft in accordance with the Convention on International Civil Aviation;

c)
that all air traffic communications as defined in Annex 10 to the Convention on International Civil Aviation fall within priority categories 1 to 6 of Article 44;
d)
that Table 15-2 of Appendix 15 identifies the bands 1 530-1 544 MHz (space-to-Earth) and 1 626.5-1 645.5 MHz (Earth-to-space) for distress and safety purposes in the maritime mobile‑satellite service as well as for routine non-safety purposes,
e)
that ICAO has experience in coordinating aviation communications and spectrum requirements
resolves

1
that, in frequency coordination of MSS in the bands 1 525-1 559 MHz and 1 626.5‑1 660.5 MHz, administrations shall ensure that the spectrum needed for distress, urgency and safety communications of GMDSS, as elaborated in Articles 32 and 33, in the bands where No. 5.353A applies is accommodated;

2
that, prior to the frequency coordination of MSS in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz, administrations shall ensure that the spectrum needed for AMS(R)S communications as defined by Article 44 in the bands where No. 5.357A applies is accommodated with priority over any other service as stipulated in No. 5.357A;

3
that administrations shall ensure the use of the latest technical advances, in order to achieve the most flexible, efficient and practical use of the generic allocations;

4
that administrations shall ensure that MSS operators carrying non‑safety-related traffic yield capacity, as and when necessary (in particular at the coordination meetings), to accommodate the spectrum requirements for distress, urgency and safety communication of GMDSS communications, as elaborated in Articles 32 and 33, and for AMS(R)S communications as defined by Article 44; this could be achieved in advance through the frequency coordination process in resolves 1 and 2, and when necessary, through other means if such means are identified as a result of studies in invites ITU-R;


5
in case that unacceptable interference is caused to AMS(R)S, in application of this Resolution, the unacceptable interference shall be immediately eliminated upon the seek of advice,
6
To achieve the process indicated in resolves 4, all administrations providing and planning AMS(R)S networks should hold consultation meetings on a regular basis (e.g. yearly) to

i)
accommodate the AMS(R)S spectrum requirements coordinated by ICAO;

ii)
ensure that AMS(R)S spectrum requirements developed in resolves 6 i) above are given priority access to spectrum in respect to ensuring that No. 5.357A is fulfilled;
iii) make spectrum assignments available for AMS(R)S systems in case that no agreement is reached during the regular ITU coordination process with MSS networks. 
instructs the Secretary General

to bring this Resolution to the attention of ICAO,

instructs the Director of the Radiocommunication Bureau

to publish annually the assignments made to AMS(R)S covered by No. 5.357A, identifying portion of such spectrum devoted to ASM(R)S and to general MSS respectively,

invites ICAO to


to consider this resolution and take necessary actions.;





APPENDIX F

Note from ITU-R Chairman Study Group 4 to ICAO:

ICAO Activities related to use of the RadioNavigation-Satellite Service 

for aeronautical radionavigation purposes
Response to Questions
Q1.
 It is to be noted that in the ITU Radio Regulations the RNSS or the aeronautical radionavigation-satellite service (ARNSS) (see RR No. 1.47) is not explicitly considered as a safety of life service as the case of the aeronautical radionavigation service (ARNS) (see RR No. 1.46).

A1.
Article 4.10 applies to the safety aspects of radionavigation and other safety services. The ARNSS is intended for the benefit and safe operation of aircraft.  In the view of ICAO the ARNSS and the RNSS, when performing those same function, should be protected to the same level as ARNS.  Both RNS and RNSS are used for radionavigation (see 1.42 and 1.43)
Q2.
In particular, it would be helpful to know the intent of ICAO to use RNSS applications for safety-of-life purposes in these bands.

A2.
Onboard-aircraft use of RNSS for radionavigation of aircraft and support of automatic dependent surveillance (ADS), where positioning information derived from RNSS operating in the bands 1164 – 1215 MHz and 1559 – 1610 MHz is transmitted by an aeronautical radiocommunication system, to perform a surveillance function.  The possible use of accurate timing information derived from RNSS for aeronautical radiocommunication synchronization is also to be noted.
Q3.
What are the exact frequency bands (or sub-bands) that would be used for RNSS safety-of-life applications? 

A3.
Currently the bands 1164-1215 MHz and 1559 - 1610 MHz are used.
Q4.
What are the technical parameters that are mandated by ICAO for RNSS systems intended to provide radionavigation applications to aircrafts?  What levels of protection are required for in the link budget calculations? 

A4.
Technical parameters that are mandated by ICAO are defined within Standards and Recommended Practices (SARPs) and related documents. Additional technical parameters such as levels of protection for aeronautical users can be found in industrial receiver standards such as RTCA or EUROCAE MOPS (Minimum Operatonal Performance Standards).  RNSS or ARNSS signals should be protected by an additional safety margin of 6 dB or greater, when used to provide aeronautical safety services.  (Ref Handbook... 9.2.2, 9.4.2)
Q5.
Are there specific operational measures that are mandated by ICAO when using RNSS applications to provide radionavigation support in an aeronautical environment? If yes, please indicate whether such operational measures are generic or specific to certain frequency bands (together with a list of these frequency bands).  

A5.
For certain operations, such as precision approach and landings using RNSS, augmentations such as SBAS or GBAS are required.  Their application is not frequency band specific, but is operation specific. For approach operations, flight inspection is usually performed before putting into service a given approach procedure. Part of this typically includes detection of interference to RNSS signals used by aviation. Interference reporting mechanisms are also usually put in place by the national aviation providers. Issue of specific notices to air men (NOTAM) can be used to deny the service in case of significant expected degradation in a given area.
Q6.
From an ICAO perspective, is there, or should there be, any differences that would be relevant for the work of ITU-R Study Group 4 in dealing with the RNSS providing radionavigation applications to aircrafts compared to the ARNS itself? 

A6.
An equivalent level of protection should be afforded to RNSS when applied to aircraft navigation as it is afforded to ARNS.

Q7.
It would also be beneficial to be informed on the status of any ICAO RNSS equipment standards or ICAO activities to standardise RNSS equipment in these bands.

A7.
There are SARPs for GPS, GLONASS, GBAS, and SBAS, and draft SARPs for GALILEO.  ICAO Standardization of RNSS systems takes place within the Navigation Systems Panel, are coordinated with all ICAO Contracting States and approved by the ICAO Council.  RNSS SARPs are contained in Annex 10 to the ICAO Convention.
_______________

APPENDIX G

1.0 INTRODUCTION
At the 21st meeting of Working Group F, the Panel reviewed multiple documents considering the spectrum for satellite control links for Unmanned Aircraft Systems (UAS) under 2012 World Radiocommunication Conference agenda item 1.3. At the 2007 World Radiocommunications Conference, the aviation community successfully proposed the inclusion of agenda item 1.3 for WRC-12to address the spectrum requirements of UAS.  The intention behind the agenda item was to identify suitable spectrum that could be used by UAS for command and control and sense and avoid in order that unmanned aircraft can operate in airspace in an equivalent manner to manned aircraft. The work to date on this agenda item has identified the need for 34 MHz of terrestrial and 56 MHz of Satellite spectrum.

2.0
DISCUSSION 

The ICAO Position to WRC-12 on this specific agenda item states :
“Spectrum for UAS for safety and regularity of flight, and in particular when the UAS operates in civil airspace, needs to be accommodated under an allocation to the aeronautical mobile (R) service(AM(R)S), aeronautical mobile satellite (R) service(AMS(R)S), or the Aeronautical Radionavigation service(ARNS), in order to receive the sufficient status and protection from harmful interference”

The intention is to support unmanned aircraft operations in airspace in an equivalent manner to manned aircraft.  In order to allow this the link between the unmanned aircraft and the pilot will have to allow that pilot to navigate the aircraft and interact with ATC as if he were on-board that aircraft.  This therefore requires a link to be provided between the unmanned aircraft and the ground pilot.  This link can either be provided via a terrestrial line of sight link or an over the horizon satellite link.  In accordance with ICAO standards and recommended practises (SARPS), the aircraft airworthiness and certification process regarding flight safety communications requires the use of protected frequency bands as recognized by ITU and also, of globally harmonized spectrum to ensure world-wide inter-operability.
Since the use of terrestrial and satellite links is intended to address different aircraft pilot link configurations it cannot be assumed that there is link diversity.  Therefore, it should be assumed that each link will have to be certified as a sole means of communication.  Since for manned aircraft any radio system provided for either communications or navigation purposes that are certified for sole means operation is currently allocated in spectrum identified for safety services it would appear logical that the unmanned aircraft - pilot link should also be provided in safety spectrum.

Irrespective of the ICAO Position, among the UAS community some stake-holders advocate the alternative use of unprotected spectrum, arguing that interference mitigation measures such as radio equipment redundancy and interference protection techniques, initially developed for other purposes, can be implemented in practice to ensure the high level of communication performance and integrity suitable to meet the safety objectives of WRC-12 agenda item 1.3. For example, certain portions of FSS or MSS bands have characteristics that make them attractive for consideration for protected UAS operations.  While these satellite bands do not carry an aeronautical mobile satellite (R) service (AMS(R)S) allocation or indeed any aeronautical spectrum designation, the questions occur are the level of potential interferences provided by neighboring satellite systems and how to avoid or limit them?  

Commercial satellite operators are greatly concerned that if any portion of an existing FSS or MSS band is allocated to AMS(R)S, they would be unable to offer that segment to other customers due to the safety service attribute of an AMS(R)S allocation. Additionally, there is a concern that AMS(R)S traffic on one satellite network could place additional protection requirements on neighboring satellite networks not carrying AMS(R)S traffic, due to the safety service aspect of AMS(R)S, thereby creating difficulties in the current Article 9 coordination regime. These concerns have made it difficult to consider bands with existing commercial satellite operations. Further, some allocations have sharing issues because they are heavily utilized or because they are allocated to both Earth-to-space and space-to-Earth transmissions allowing little opportunity to provide the low levels of interference necessary for safe operation of UAS.
Furthermore by not adhering to the ICAO standards and regulatory framework - whose purpose is to allow ICAO contracting States to mutually recognize aircraft certification and operation approval granted nationally in each one of them - UAS access to non segregated airspace internationally could only be granted on an ad-hoc national basis. As such this access would then be limited to those countries’ airspace for which an UAS operator would have first obtained authorizations to fly through, following individual requests filed for each one of those. In the long run, such an approach could be detrimental to UAS industries and operators’ interests. 

One way round this problem would be to draft a Resolution to allow, under specific circumstances, an application such as UAS to operate under a different service definition (e.g. a feeder links in the FSS being operated under an aeronautical mobile satellite (R) service).  An example of such an approach is Earth Stations on Vessels (ESVs) where ITU-R Resolution 902 (WRC-03) allows the operation in the Fixed Satellite Service even though the stations are mobile.  In this example the specific constraints in resolution 902 would be unacceptable for safety reasons so that a different Resolution would be required.

For terrestrial services the only spectrum currently regarded as pertaining to aeronautical safety falls under the service definitions of aeronautical mobile (R) and aeronautical radionavigation.  Since the unmanned aircraft – pilot link is considered a communications link, the only appropriate service would be aeronautical mobile (R).

2.1 State UAS
The ICAO convention does not apply to State aircraft.  State aircraft are subject to national regulation with the contracting State being responsible for ensuring that such aircraft operate in a manned that ensures the safety of civil aircraft. State aircraft that fly over another State must obtain permission form the relevant contracting State.  Therefore, the spectrum requirements for State UAS should be a matter resolved at the national level. Some discussion within ICAO WG F may help experts contribute to this process for each member’s State.

2.2 Link aspects

Figure 
Links involved in BLOS (beyond line-of-sight) communications via satellite

[image: image1.wmf] 


The links 5 and 6 referred in the figure above have to use an AM(R)S allocation

The links 2 and 3 referred in the figure above have to use an AMS(R)S allocation

The links 1 and 4 referred in the figure above are those identified in the section 2.0 above, possibly under a suitably developed  Resolution and have to respect the principle detailed in the section 2.3 below.

2.3 Principles to apply for the satellite component (link 1 and 4 in the figure above)

The following principles apply to service allocations and the use of frequencies for the satellite component of UAS radiocommunications within the scope of WRC-12 Agenda item 1.3:

1)
Under No. 191 of the ITU Constitution, international telecommunications must give absolute priority to all telecommunications concerning safety of life. 


2)
All UAS radiocommunications within the scope of WRC-12 Agenda Item 1.3 are radiocommunications concerning safety of life.  


3)
No. 1.59 of the RR states that any radiocommunication service used permanently or temporarily for the safeguarding of human life and property is a safety service.


4)
No. 4.10 of the RR states that Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference and that it is necessary therefore to take this factor into account in the assignment and use of frequencies.  


5)
It is recognized that the aeronautical safety of life aspects need to be treated within ICAO through the development of new standards and recommended practices (SARPs)


6)
Any special measures as referred to above must be clear, implementable in practice and designed to avoid creating difficult regulatory situations.

7)
Taking No. 1.59 of RR into account, provided existing allocations to services described hereafter and in frequency bands listed in section 5 can support safety of life UAS radiocommunications, existing allocations should be considered before considering the need for new allocations.
3.0
CONCLUSION

TBD


APPENDIX H

 [Draft ]Response to Comments and Questionnaires Given in the Cover Page of the Attachment 14 to Doc.4C/338

Cover page of the Attachment 14 to Doc.4C/338 indicates some comments and questionnaire on AMS(R)S spectrum issues to clarify problems relating to the WRC-12 Agenda Item 1.7 for the fifth WP 4C meeting.  Following are [draft ]responses to the comments and questionnaires based on current ICAO understandings.

In applying Resolution 222 (Rev.WRC-07) in the current coordination meeting: 

Currently, frequency coordination in the 1.5/1.6 GHz bands for the GSO/MSS networks is conducted under Article 9 of the Radio Regulations and two multilateral coordination fora were established in each geographic area by the notifying Administrations of MSS networks to facilitate the coordination of these networks. 

However, the coordination process could not satisfy the spectrum requirements of one AMS(R)S operator and having the two Operators Review Meetings (ORM) held independently makes this situation worse. Dissatisfaction with the coordination outcome for an AMS(R)S operator has been raised to every ORM established under the multilateral coordination fora.

- How the requirements of AMS(R)S are accommodated?
Although AMS(R)S spectrum requirements are intended to be justified and agreed at the ORM, these requirements have not been fully accommodated.  In the previous ORM the AMS(R)S requirements have been considered on an equal basis with other MSS users.
- How the priority referred to in RR No. 5.357A is afforded?   

Although the MoU indicates to respect R.R. No. 5.357A, the ORM generally neglected it in the process of developing spectrum assignments.

- How the protection of AMS(R)S from unacceptable interference is ensured?

In practice, it is difficult to reach agreement to protect AMS(R)S communications from other MSS networks and sometimes AMS(R)S operator is requested to protect other MSS operators at the bi-lateral frequency coordination.

- How the decision is made in that coordination meeting, e.g. on a consensual basis, on the majority basis or else?


[No comment.]ICAO does not participate in the coordination meetings and does not have any in depth knowledge of the process.  ICAO is therefore not in a position to comment on this question.
Questions and clarifications regarding the existing AMS(R)S systems

Provide a general background on the existing AMS(R)S systems.

In particular it is needed to be explained and clarified how many systems exist that provide AMS(R)S services, 

Currently, two operators, Inmarsat and MTSAT, are providing AMS(R)S communications services.  It is understood that in the near future other AMS(R)S systems would be present.
what is the coverage area of each system


One global AMS(R)S operator is covering all over the world with several networks using different orbits and other operators would cover each visible area. (See preliminary draft new Report ITU-R M.[AMS(R)S SPECTRUM ESTMATE].)

and what is the spectrum available per system per coverage area e.g. (spectrum available for each AMS(R)S in ITU R2, ITU R1 and 3 and regional within ITU R Regions, if any). 

See preliminary draft new Report ITU-R M.[AMS(R)S SPECTRUM ESTMATE].

Additionally, it is required to clarify 

how the overall objectives of Resolution 222 (Rev.WRC-07) are achieved between Region 2 on the one hand and Regions 1 and 3 on the other hand (e.g. how coordination among the three ITU-R Regions is conducted for AMS(R)S systems, 

One global AMS(R)S and generic MSS operator is participating in both coordination fora but other AMS(R)S operator has not been able to participate in Region 2 forum since 1996. It has not been possible to achieve the objective of Resolution 222. 
how spectrum is efficiently shared between Region 2 and Regions 1 and 3, including AMS(R)S systems). 

It appears that spectrum may not be efficiently shared between the regions, as there are two independent ORM, one addressing spectrum use in regions 1 and 3, and the other in region 2.
____________________
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� These values need to be confirmed by the Administrations of Egypt at the next WP4C meeting.


� This value does not consider the results from Egypt Doc. 4C/215.





�No need to have this.
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