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1.
Introduction

1.1
The meeting was opened by Mr. Steve Mitchell, the Rapporteur of Working Group F who expressed the gratitude of the group to the ICAO regional office for arranging the meeting facilities.  Mr Robert Witzen from the ICAO Secretariat, Montreal was 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 in contained in Appendix B. The list of participants is in Appendix C. 

2.
Agenda Item 2 – Review of inputs into ITU-R Working Parties 8B and 8D
2.1
Working Paper 11 addressed the issue of access to AMS(R)S spectrum and work undertaken within ITU-R Working Party 8D with respect to studies under Resolution 222.  Of particular interest, the paper highlighted the difficulty of securing long term spectrum access for AMS(R)S systems and obtaining access to MoU groups dealing with satellite co-ordination.  Additionally, the studies conducted under Resolution 222 have shown that intersystem priority and pre-emption is not achievable.  The meeting agreed that given the difficulty of spectrum access and the conclusions of studies under Resolution 222 that an Agenda Item should be included for WRC-10.  It was also noted by the meeting that the current proposed scope as indicated in item 2.3 of Resolution 803 on the Provisional Agenda for WRC-10 is insufficient to deal with this issue and needs to be addressed before WRC-07.
2.2
To assist States in securing an Agenda Item for WRC-10 in national and regional WRC preparatory meetings, Appendix D to this report provides a short paper that highlights the problem and suggests the action necessary.  WG-F will consider the progress made in these preparatory meetings on this subject at it’s future meetings and any improvements necessary for Provisional Agenda for WRC-10.
2.3
Working Paper 22 was provided as information and contained the draft CPM text output as currently agreed at the March 2006 meeting of ITU-R Working Party 8B.  Discussion on material that may be presented by the Secretariat at regional regulatory WRC-07 preparatory meetings and Working Party 8B and which is likely used to try to modify the draft CPM text, took place under Agenda item 3 of this meeting.
3.
Agenda Item 3 – Development of WRC-07 CPM text
Agenda Items 1.5 and 1.6

3.1
The European Aviation Common Position (EACP) for WRC-07 was presented in Working Paper 6.  During the presentation, it was stated that this material had originally been intended as information for the spectrum seminar that had taken place immediately prior to this WG-F meeting.  Additionally, it was also noted by the meeting that the EACP was in line with the ICAO position but included elements that highlighted particular European aeronautical issues.
3.2
Working Papers 20 and 31 provided details of proposed Radio Regulation changes for the 5GHz and VHF/DME bands respectively in order to accommodate new AM(R)S allocations.  Considerable discussion took place on these documents however the meeting agreed with the exception of one participant, that given the amount of “adjustment” that was likely to take place both before and during WRC-07 to any proposed regulatory changes, that both papers provided a good basis as an input to regional radio regulatory meetings and the ITU-R.  For information, Working Papers 20 and 31 can be found as Appendix E and F respectively.

3.3
Working Paper 10 provided a preliminary draft proposal for ITU-R WP8D to improve the draft CPM text for Agenda Item 1.6 (Resolution 415) on the status of AMS(R)S spectrum allocation relating to Working Paper 11 of this meeting.  The meeting considered the prposed draft text in detail and agreed that it should be presented to ITU-R WP8D after taking into account further comments provided by the WGF participants. 
Agenda Item 1.20

3.4
The issue of proposed protection limits for the Earth Exploration Satellite Service (EESS) and their effect on radar systems operating at 1.4 GHz was addressed in Working Paper 14.  The meeting noted that sharing studies have shown that if the proposed EESS protection limits were agreed at WRC-07 then constraints would be placed upon the use of the radar systems.  It was also stated during the dissusions that the EESS community in the US have agreed that they could cope with short duration interference such as that caused by radar.  In Europe this view appears to be different and therefore the meeting agreed that both the radar and EESS communities need to continue discussions in order to determine suitable realistic limits.
WRC-10

3.4
Working Paper 15 was presented in order to encourage WG-F participants to consider WRC-10 Agenda Items.  Whilst it is generally felt that allocations for AM(R)S will be met at WRC-07, there are a number of issues that need to be addressed including AMS(R)S spectrum access (see Agenda Item 2 of this meeting) and safety spectrum for UAVs.  The meeting was also reminded that threats to aviation systems needs to be considered and therefore the meeting was also encouraged to consider issues that they would not like to see on a WRC-10 agenda.  WG-F will consider Agenda Items for WRC-10 at it’s future meetings.
4.
Agenda item 4 - MLS protection and planning requirements
4.1
Working Paper 30 contained details of a MLS receiver test programme which is being developed in order to determine MLS protection limits for interference assessment.  It was explained during the presentation that recent changes to MLS SARPs and the related frequency planning exercise for Europe plus suggestions for WRC-07 to allocate spectrum to mobile services in the 5 GHz band, had highlighted a need for a better understanding of the interference mechanisms within the MLS receiver.  Comments on the proposed test programme before the end of June 2006 should be made to Alain Delrieu (France).
4.2
Working Paper 27 presented an approach to determine maximum interference levels into MLS receivers from aeronautical telemetry.  Although the meeting agreed that the general approach was acceptable, it was also agreed that it was not possible at this stage to accept certain numbers in the tables in the working paper and in particular Table B.  Work being undertaken such as that in paragraph 4.1 and in other States may provide better information for inclusion in the tables.
5.
Agenda Item 5 – AM(R)S spectrum requirements (Future Communication System

(FCS))
5.1
Working Paper 5 presented information on initial spectrum estimates for proposed new AM(R)S allocations in the frequency bands 960-1164 MHz and 5000-5150 MHz.  The initial estimates have already been considered in ACP WG-C and are based upon certain assumptions such as system integration on board the aircraft and the fact that the system will have to share spectrum with other users.  The initial findings are that 60 MHZ of spectrum will be required between 960-1164 MHz and 60-100 MHz between 5000-5150 MHz but these numbers are likely to be refined as studies continue.  The meeting expressed an opinion that it would be important for an input to be made to the September 2006 meeting of ITU-R WP 8B on these spectrum requirements given that this will be the last meeting of WP 8B to consider generating CPM text.
5.2
Working Papers 23-26 (presented in 26, 24, 25 and 23 order) provided supporting information for Working Paper 5 (see paragraph 5.1) for a system being developed for use in the 5 GHz band.  The working papers contain details of the initial consideration of what sort of aeronautical system would be deployed, the type of network to be used, a practical prototype testbed at an airfield and the spectrum requirements for such a system.
5.3
A three part approach for projecting spectrum requirements was presented in Working Paper 8, with supporting justification in Working Paper 21.  The aviation spectrum model detailed in these papers is based upon ITU-R recommendation M.1390 and was originally used for assessing 3G spectrum requirements.  The meeting was not in a position to comment on the assumptions made it the papers and therefore the presenter requested feedback on the documents as soon as possible.
5.4
Working Paper 19 was presented for background information and contained information on the proposed future use of certain frequency bands by AM(R)S.  It was stated that the paper had been presented to the latest meetings of ITU WP 8B and CEPT PT3 but as yet had not been considered.
6.
Agenda item 6 - Use of the frequency band 5000-5030 by the AM(R)S
There were no input papers for this agenda item.
7.
Agenda item 7 - Personal Electronic Devices (PEDs) on board aircraft
7.1
Working Papers 2 & 16 dealing with TPEDs and associated equipment were introduced.  Working Paper 2 dealt with the proposed use of mobile phones (including the associated pico-cell) on-board aircraft and the dangers associated with such an installation to the safety of the aircraft, passengers and crew without a globally harmonized approach.  Working Paper 16 dealt with the installation of short range devices within the aircraft in order to reduce weight by the replacement of wired systems such as in-flight entertainment and crew communications with wireless systems.  The meeting agreed that there were two issues involved:-

i) The installation of radio equipment as part of the aircraft build 
The meeting noted that the installation of short range devices and mobile phone pico-cells on an aircraft would require airworthiness approval and that the process of airworthiness approval would ensure the safety of the aircraft.  Hence there was no further action required with respect to the safety of the aircraft.  It was however noted that these devices would operate in bands outside of aeronautical control and hence the operation of such devices would be subject to national radio regulatory rules and conditions that may vary from State to State or region to region.

ii) The introduction of radio equipment into the aircraft by passengers in their personal possessions.
The meeting noted that radio equipment such as mobile phones are carried onto aircraft and that if these devices are turned on during flight that there is a potential for interference.  RTCA and EUROCAE are producing technical guidance on the interference potential of these devices to aircraft systems.  
Working Paper 2 highlighted that there were non-technical issues such as increased air-rage which need to be considered when deciding on allowing mobile phones to be used on aircraft and the need for a global approach to the problem.  It also highlighted the need for a single rule that is applicable for all aircraft in all phases of flight in all regions of the world that is easily understood by the passengers and enforceable by the flight crew.  The working paper also brought the meetings attention to an ECC draft decision that would preclude the use of mobile phones within 3,000 metres of the ground in order to protect the ground mobile phone network. It should be noted that this is a separation distance and not an absolute height above mean sea level hence, it cannot be correlated to a single flight level.
The meeting agreed the following recommendations:-

· That the airworthiness panel attention should be brought to the need to take into account the relevant radio regulatory conditions of all the States over which the aircraft is likely to fly.

· That it would be beneficial for a single simple decision that is applicable to all Aircraft throughout the world, in all phases of flight that is understood by the passenger and enforceable by the flight crew.  This however is currently outside the control of ICAO and ultimate responsibility for using PEDs on board an aircraft lies with the airline and the pilot.
· That until issues related to passenger behaviour (e.g. air-rage), differences between aircraft, differences between mobile phones, differences between regions and  interference to aircraft systems have been resolved that the decision should be to ban use or retain the status quo where a decision has already been made.

· That the operation of such devices must conform to any technical conditions (e.g. separation distance from the ground) required by the radio regulatory authority for the State over which the aircraft is flying. 

· That ICAO assist, where possible, in co-ordinating a global decision on this issue.

7.2
Additionally under this agenda item Working Paper 4 was provided for information.

8.
Agenda item 8 - Update of RF policy Handbook (Doc. 9718), including development
  of Volume II
There were no input papers for this agenda item.
9.
Agenda Item 9 - Civil spectrum requirements for Unmanned Aerial Vehicles

   (UAVs)
9.1
Working Paper 18 presented recent developments relating to UAVs and in particular progress in the UK.  It was stated during the presentation that it would not be possible to determine the command and control spectrum requirements for UAVs by WRC-07 since the method of controlling the aircraft had yet to be determined.  As an example of this point, the meeting noted that the en-route control is likely to be via satellite while more local airport work could be more point-to-point type operations with video requirements for very local operations.  The meeting noted that since the spectrum requirements will not be identified for WRC-07 then an additional agenda item will be sought for WRC-10 (see paragraph 3.4).
10.
Agenda Item 10 – Any Other Business
10.1
Working Paper 3 provided an update of work being undertaken in the UK on Ultra Wideband (UWB) interference into 10cm radar systems.  It was explained that the theoretical values appear to be near to the actual measured values for single emitter UWB devices.  During discussion the meeting was also informed that more modern radars seem to be more prone to UWB interference since these radars attempt to extract radar returns below the noise floor which are masked by the UWB signal.
10.2
Working Papers 28 & 29 contained details of ICAO input contributions to ITU-R TG 1/8 on UWB compatibility.  These papers were originally provided to a 2004 meeting of TG 1/8 and made available to this meeting for information only. 
10.3
Working Paper 9 was provided for information and contained details of an illegal CCTV wireless camera which operates in spectrum between 960-1215 MHz.  Presentation of the paper highlighted the point that these devices had caused DME transponders to shut down and were freely for sale on the internet.  One participant commented that they experienced problems with similar devices and the ISP were amenable to removing the devices from sale once they were made aware of the problem.
10.4
Working Paper 7 provided a European Aeronautical Spectrum Roadmap.  It was explained that this was a document of the overall process of aeronautical spectrum management within Europe and was provided for information only.
10.5
A presentation was made of Working Paper12 which highlighted the way the UK were moving in terms of charging for public sector spectrum.  It was stated that UK aviation could expect increases for their radio spectrum licences which for wide bandwidth systems such as radar, be significant.  It may however be possible to offset some of this cost if sharing with other services is proved feasible.  A couple of members stated that their service providers are already charged on a band usage basis.  The Secretariat stated that they would bring the paper to the attention of the Air Transport Bureau within ICAO.
10.6
Working Paper 17 relates to work that is to start shortly in the UK and is linked directly to Working Paper 12 (see paragraph 10.5).  The purpose of the work to be undertaken in the UK is to review the number of aeronautical systems in use with a view to rationalising both nationally and internationally.
10.7
Working Paper 13 raised an issue of credibility with regards to input documents being put into international meetings such as the CEPT, CITEL etc.  The resulting discussion did not produce actions for the meeting to consider further.
10.8
Information Paper 3 (NSP SSG Report) and Information Paper 6 (Air Navigation Commission letter) were noted by the meeting.

10.8
With respect to the date of the next meeting of ACP WG-F, after considering important international meetings that are taking place, the meeting agreed that a provisional date of the 11-15 December 2006 to be held in Montreal.
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APPENDIX A
INTERNATIONAL CIVIL AVIATION ORGANIZATION

MIDDLE EAST OFFICE

FIFTEENTH MEETING OF THE AERONAUTICAL COMMUNICATION PANEL WORKING GROUP F

(ACP WG-F/15)
(Cairo, 7 – 13 June 2006)

Agenda

1.

Opening and working arrangements




WP1

2.

Review of inputs into ITU-R Working Parties 8B and 8D




W11, WP22

3.

Development of WRC-07 CPM text




- Agenda Items 1.5 and 1.6





WP6, WP10, WP20, WP31, IP4, IP5




- Agenda Item 1.20





WP14




- WRC-10





WP15

4.

MLS protection and planning requirements

-frequency planning criteria

-MLS and Aeronautical Mobile Telemetry (AMT) bandsharing


WP27, WP30

5.

AM(R)S spectrum requirements (Future Communications System (FCS))




WP5, WP8, WP19, WP21, WP23, WP24, WP25, WP26

6.

Use of the frequency band 5000-5030 by the AM(R)S




-use of the band by RNSS

7.

Personal Electronic Devices (PEDs) on board aircraft

-operation of mobile phone pico cell


WP2, WP4, WP16

8.

Update of RF policy Handbook (Doc. 9718), including development of 



Volume II.

9.

Civil spectrum requirements for Unmanned Aerial Vehicles (UAVs)




WP18

10.

Any Other Business




WP3, WP7, WP9, WP12, WP13, WP17, WP28, WP29, IP3, IP6

11

Close

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

APPENDIX B
List of working papers

	Working Paper
	Tile
	Presented By
	Agenda Item

	1
	Agenda
	Rapporteur
	1

	2
	GSM On-board Aircraft

Update on the European Situation and Issues to be Addressed
	John Mettrop
	7

	3
	Ultra WideBand

Update on the European Situation and Testing Carried out Within The UK
	John Mettrop
	10

	4
	Licensing and operation of GSM base stations on board aircraft
	Secretariat
	7

	5
	AM(R)S spectrum requirements (Future Communications System (FCS))
	Mike Biggs
	5

	6
	Development of WRC-07 CPM text for agenda items 1.5 and 1.6
	Eurocontrol
	3

	7
	Aviation Spectrum Resource Map for Europe
	Eurocontrol
	10

	8
	Spectrum Resource Model and Protected Spectrum Requirements
	Eurocontrol
	5

	9
	Identified Source of L Band RF Interference
	Steve Mitchell
	10

	10
	Proposal to CPM Text for WRC-07 Agenda Item 1.6 (Res. 415)
	Y. Hasebe
	3

	11
	ITU Discussions on long-term spectrum availability and protection for the AMS(R)S
	Y. Hasebe
	2

	12
	Cave Audit
	John Mettrop
	10

	13
	Credibility
	John Mettrop
	10

	14
	WRC Agenda item 1.20

Earth Exploration Satellite Service vs Radar
	John Mettrop
	3

	15
	World Radio Conference 2010/11 Preparation
	John Mettrop
	3

	16
	Short Range Devices on Aircraft
	John Mettrop
	7

	17
	Review of Aeronautical Radio Systems
	John Mettrop
	10

	18
	Unmanned Aerial Vehicles

Update on the Progress with the UK
	John Mettrop
	9

	19
	Need for spectrum for future Aeronautical Air/Ground Communications Systems
	Secretariat
	5

	20
	Future use of the band 5000 – 5150 MHz
	Secretariat
	3&6

	21
	Spectrum Resource Model

Justification of Assumptions and Calculations
	Eurocontrol
	5

	22
	Navigation systems-related outputs of March 2006 ITU-R Working Party 8B meeting
	Secretariat
	2

	23
	Bandwidth Requirements and Channelization Approaches for Future Airport Surface Communications in the 5091-5150 MHz Band.
	Robert Kerczewski
	5

	24
	Wideband Wireless Channel Characterization of the MLS Band (5000-5150 MHz)

FINAL Report Summary
	Robert Kerczewski
	5

	25
	Testbed for Prototype C-band Airport Surface Wireless Network
	Robert Kerczewski
	5

	26
	Surface CNS Network Data Requirements Study Summary
	Robert Kerczewski
	5

	27
	MLS protection requirements
	Secretariat
	4

	28
	Impact of devices using ultra-wideband technology on systems
operating within radiocommunication services
	Secretariat
	10

	29
	Model for the evaluation of aeronautical safety service interference power levels - ICAO contribution to ITU-R TG 1/8
	Secretariat
	10

	30
	MLS receiver interference susceptibility test plan
	Alain Delrieu
	4

	31
	Proposed allocations to the aeronautical mobile (R) service in the bands 108-117.975 MHz and 960-1215 MHz
	Secretariat
	3

	Information Paper
	
	
	

	1
	Meeting Bulletin
	Secretariat
	

	2
	List of Hotels
	Secretariat
	

	3
	Report of the ICAO NSP Spectrum Sub-Group meeting
	Felix Butsch
	10

	4
	Draft CEPT Brief on agenda item 1.5
	Steve Bond
	3

	5
	Draft CEPT Brief on agenda item 1.6
	Steve Bond
	3

	6
	ANC invitation
	Secretariat
	10
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APPENDIX D

Draft - Elements of the ICAO Text for

Long-term spectrum availability and protection for the AMS(R)S in 1.6/1.5 GHz bands

SUMMARY

This paper presents the status of spectrum availability for aeronautical mobile-satellite (R) service (AMS(R)S) communication.  The ITU-R has studied and adopted a new Report ITU-R M.[PRE-EMPT] responding to the Resolution 222 (WRC-2000) and concluded that intersystem real-time pre-emption is not appropriate for the purpose of ensuring long term spectrum availability of AMS(R)S.  Therefore new ITU-R regulatory provisions for this purpose should be developed for the WRC-10. 

Administrations and regional telecommunications organizations are requested to consider this subject and to include and support such an agenda item for the WRC-10 at the WRC-07. 

DISCUSSION

1.  Status of Spectrum Allocation for AMS(R)S in the 1.6/1.5 GHz Bands 

At WRC-97, the sub-bands 1545-1555 MHz (space-to-Earth) and 1646.5-1656.5 MHz (Earth-to-space), which had been exclusively allocated to aeronautical mobile-satellite service (AMS(R)S) for communications relating to safety and regularity of flights (messages with priority 1 to 6 as per Article 44 of the Radio Regulations) were made generic mobile-satellite service (MSS) allocations with a provision, now amended and renumbered as No. 5.357A, to prioritize and protect AMS(R)S.  

Footnote 5.357A indicates;
"In applying the procedures of Section II of Article 9 to the mobile-satellite service in the bands 1545- 1555 MHz and 1646.5-1656.5 MHz, priority shall be given to accommodating the spectrum requirements of the aeronautical mobile-satellite (R) service providing transmission of messages with priority 1 to 6 in Article 44. Aeronautical mobile-satellite (R) service communications with priority 1 to 6 in Article 44 shall have priority access and immediate availability, by pre-emption if necessary, over all other mobile-satellite communications operating within a network. Mobile-satellite systems shall not cause unacceptable interference to, or claim protection from, aeronautical mobile-satellite (R) service communications with priority 1 to 6 in Article 44. Account shall be taken of the priority of safety-related communications in the other mobile-satellite services. (The provisions of Resolution 222 (WRC-2000) shall apply.) (WRC-2000)"

WRC-2000 considered this subject again and adopted Resolution 222;
"resolves

1 
that, in frequency coordination of MSSs in the bands 1525-1559 MHz and 1626.5- 1660.5 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, and for AMS(R)S communications within priority categories 1 to 6 of Article 44 in the bands where No. 5.357A applies is accommodated; 

2 
that administrations shall ensure the use of the latest technical advances, which may include prioritization and real-time pre-emptive access between MSS systems, when necessary and where feasible, in order to achieve the most flexible and practical use of the generic allocations;

3 
that administrations shall ensure that MSS operators carrying non-safety-related traffic yield capacity, as and when necessary, 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 within priority categories 1 to 6 of Article 44; this could be achieved in advance through the coordination process in resolves 1, and, when necessary and where feasible, through prioritization and real-time pre-emptive access,"

and

"invites ITU-R

to complete studies to determine the feasibility and practicality of prioritization and real-time pre-emptive access between different networks of mobile-satellite systems as referred to in resolves 2 above, while taking into account the latest technical advances in order to maximize spectral efficiency,"
However, as most of these sub-bands are already used for non-safety communications, current spectrum requirements of AMS(R)S have not been satisfied in practice for some satellite operators.  Therefore, it also seems difficult to expect future long-term stable spectrum availability for AMS(R)S in these bands can be met under current provisions of the Radio Regulations.

The WRC-03 agreed to consider this subject at WRC-07 under Agenda Item 7.2 by Resolution 803 providing a provisional Agenda Item for WRC-10 namely;

"2.3 
to consider results of ITU-R studies in accordance with Resolution 222 (WRC-2000) to ensure spectrum availability and protection for the aeronautical mobile-satellite (R) service, and to take appropriate action on this subject, while retaining the generic allocation for the mobile-satellite service;"
2.  ITU-R Studies on AMS(R)S - Intersystem Real-time Pre-emption

To respond to the request by WRC-2000 with regard to Resolution 222, the ITU-R has completed studies to determine the feasibility and practicality of prioritization and real-time pre-emptive access (intersystem real-time pre-emption) begun in 2000. 

The concept of real-time pre-emption was proposed as an expedient mechanism to open the sub-bands of 1545-1555 and 1646.5 - 1656.5 MHz to generic MSS.  

ITU-R WP8D considered various elements, such as characteristics of the aeronautical safety communications and aeronautical traffic, applicability of real-time pre-emption and its practicality and effectiveness.  The study (refer Report ITU-R M.[PRE-EMPT] (Document 8/99)) also “identified a number of significant technical, operational and economic issues that would have to be overcome to make "prioritization and intersystem real-time pre-emption" a reality.”

“Although some mobile-satellite networks currently provide intra-system pre-emptive access functions, there are no actual MSS systems providing "prioritization and intersystem real-time pre-emption" functions, and “despite several years of study there are no methods yet developed.”

“It was 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. Furthermore, it may not satisfy the operational and commercial requirements of AMS(R)S communications.  

“The study has concluded that "prioritization and intersystem real-time pre-emption" is not practical and, without significant advance in technology, is unlikely to be feasible for technical, operational and economical reasons.”

The results of the study (as quoted above) were adopted by WP 8D in its 17th meeting in September 2005 and approved by SG8 in November 2005 as Report ITU-R M.[PRE-EMPT].  It was decided at SG8 that the summary and the conclusions of this Report will be included in Chapter 7 of the CPM Report (preliminary Agenda item 2.3 of Resolution 803 for WRC-10).
3.  Process to ensure long term and stable availability of AMS(R)S spectrum

ICAO standardized the use of the 1.6/1.5 GHz band in 1995 as an essential element of aeronautical mobile satellite systems to enable safety communications, and spectrum demand will increase for the next generation of aeronautical satellite communication systems.

Current provisions and procedures for frequency assignments for AMS(R)S is insufficient to satisfy future demand for AMS(R)S in the bands with strong pressure from rapidly increasing spectrum requirement for non-aeronautical mobile satellite communications.

Noting that the new ITU-R Report responding to Resolution 222 concluded that intersystem real-time pre-emption will not be effective to ensure spectrum availability and protection for the AMS(R)S communications, the WRC-10 is urged to provide appropriate regulatory provisions supported by ITU-R studies to ensure long-term and stable spectrum availability for AMS(R)S.

As the situation continues to get worse for some aeronautical satellite operators, an agenda item for WRC-10 to ensure long-term spectrum availability for AMS(R)S in 1.6/1.5 GHz bands should be adopted at the WRC-07 with sufficient support by Administrations and regional telecommunications organizations.
ACTION

New regulatory provisions should be developed to ensure long-term spectrum availability for AMS(R)S in the 1.6/1.5 GHz bands.  Administrations and regional telecommunications organizations are requested to consider this subject and to include and support such an agenda item for the WRC-10 under WRC-07 Agenda Item 7.2. 
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	SUMMARY

	This paper presents background information and proposals with regard to the future use of the frequency band 5000-5150 MHz for international civil aviation. It addresses the need for protecting the current allocations to ARNS for MLS while permitting the use of part of this band for the purpose of aeronautical telemetry until such spectrum is required for civil aviation

	ACTION

	The meeting is invited to endorse the proposals for allocations, permitting the introduction of AM(R)S in the band 5000-5150 MHz, while protecting the requirements for the MLS


1

Introduction
1.1

This paper presents proposals for introducing new allocations for the aeronautical mobile (R) service (AM(R)S) (Resolution 414 (WRC-03) refers) for aeronautical communications related to safety and regularity of flight and new allocations for the mobile service, including aeronautical mobile (MS, including AMS) (Resolution 230 (WRC-03) refers) for the purpose of wideband aeronautical telemetry and associated telecommand in portions of the bands 5 000-5 010 MHz, 5 010-5 030 MHz and 5 091-5 150 MHz. Proposals for new allocations are in Appendix A. For the ease of reference, Resolutions 230 and 414 are reproduced in Appendices B and C respectively.

1.2

Resolution 230 (WRC-03) is inviting WRC-07 to consider, inter alia, possible additional allocations to the MS, including AMS, on a primary basis in the frequency range 3-16 GHz for the implementation of wideband aeronautical telemetry and associated telecommand. It should be noted that Resolution 230 (WRC-03) does not specifically limit actual use of telemetry allocations for the purpose of flight testing only. (Resolution 230, resolves 3 refers).

1.3

Resolution 414 (WRC-03) is requesting WRC-07 to consider additional allocations to the AM(R)S in the range 108 MHz to 6 GHz. (Resolution 414, resolves refers). This Resolution also stipulates that the requirements for AM(R)S spectrum should, as a first step, be accommodated in bands which are currently available for use by aeronautical systems. 

1.4

Availability of spectrum for the Microwave Landing System (MLS), both for current or immediate use as well as for future use, is of paramount importance for international civil aviation. In addition, spectrum is necessary for AM(R)S. In the expectation that eventually the band 108-117.975 MHz and the band 960-1 215 MHz may offer only limited access to the AM(R)S, the use of the 5 GHz band for AM(R)S require further consideration. AM(R)S applications to be used by aircraft operating at the aerodrome surface have already been defined. It is expected that spectrum for applications to be used outside aerodrome boundaries may not need to be available until the timeframe around 2010-2015.

2
Protection of MLS in the band 5 030-5 150 MHz

2.1

In order to provide MLS receivers with an appropriate level of protection from interference from co-frequency airborne transmissions large geographical separation distances are necessary. Therefore, co-frequency sharing between MLS and airborne stations in the aeronautical mobile services (including AM(R)S and aeronautical telemetry) in the same geographical area is considered not feasible. 

2.2

Adjacent frequency band operation of a wideband telemetry system with a necessary bandwidth of 10 MHz requires a sufficient guard-band between the highest assignable MLS channel in the band 5 030–5 091 MHz and the fundamental emission of this telemetry system in the band 
5 091–5 150 MHz. 

2.3

Protection of MLS receivers operating in the band 5 030-5 091 MHz from spurious emissions generated by telemetry transmitters having fundamental transmissions within the band 
5 091-5 150 MHz, would result in a “no-MLS” zone roughly similar to the service volume of the telemetry operations. This may be a range of up to 500 km from a telemetry ground station.

3

Need for the band 5 091-5 150 MHz for MLS

3.1

It is currently assumed that the band 5 091-5 150 MHz may not be necessary for MLS globally within the next fifteen years. However, amendments to the frequency assignment planning criteria for MLS, in the light of recently adopted changes to MLS protection requirements in Annex 10, have resulted in an increase in overall spectrum necessary for MLS. In addition, uncertainty about the growth of air traffic and the associated increase in the number of aerodromes to be equipped with landing systems, in particular in areas with high economic growth, may require additional MLS assignments and MLS-spectrum, in particular in these areas.

3.2

Current activities in ICAO European Region were aimed at determining the bandwidth required for MLS, and in particular to determine the need for using the band 5 091-5 150 MHz. Similar frequency assignment planning simulations, for the purpose of determining total spectrum required for MLS are foreseen to take place for other ICAO Regions, as required. No. 5.444 of the ITU Radio Regulations gives MLS the necessary access to the band 5 091-5 150 MHz, as and when required.

4
Use of the bands 5 000-5 010 MHz and 5 010-5 030 MHz

4.1

The bands 5 000-5 010 MHz and 5 010-5 030 MHz are allocated to aeronautical radionavigation service, the radionavigation satellite service (RNSS) and aeronautical mobile satellite (R) service. These bands are currently planned for GPS feeder links (5 000-5 010 MHz for uplink; 5 010-5 030 MHz for downlink) that will provide communications for system and satellite monitoring, commanding and control. Plans also exist to use these bands for feeder links for second generation Galileo satellites. Since it may be expected that only a few ground-based receiving stations may be implemented, and feeder link sharing in the Earth-to-space direction has already been shown for the band 5 091-5 150 MHz, the potential of sharing these bands with AM(R)S, and particular when used by aircraft operating at low altitudes in the vicinity of aerodromes or at the aerodrome surface, without causing harmful interference to the RNSS, may exist. Should that be the case, consideration could be given to introduce in these bands primary allocations to the AM(R)S (see also Paragraph 6.1 below). 
5

Additional Allocations to the AM(R)S and the AMS (telemetry)
5.1

Resolution 230 (WRC-03) is inviting WRC-07 to consider a possible primary allocation to the MS, including AMS for the implementation of wideband aeronautical telemetry and associated telecommand, including reference to the need to protect existing services. European radio-regulators however prefer an allocation to the aeronautical mobile service for the purpose of aeronautical telemetry. Resolution 414 (WRC-03) stipulates that WRC-07 should consider additional allocations for the AM(R)S. Because of the potential for different timescales for implementation of aeronautical telemetry systems and AM(R)S in the 5 GHz band, it is necessary to establish provisions in the Radio Regulations through which priority to the AM(R)S is provided over AMS (aeronautical telemetry). The ICAO position favors a secondary allocation for the MS, including AMS for telemetry purposes. Compatibility between the AM(R)S as well as the ARNS (MLS) and the MS, including AMS (or AMS) for the purpose of aeronautical telemetry needs to be established in ITU-R. ICAO intends to secure protection of MLS from emissions from AM(R)S usage internally. 

5.2

Future use of the band 960-1 215 MHz for air-ground communication related to safety and regularity of flight may be limited due to the need to protect current and future DME assignments. ICAO was also informed that some 300 new assignments for DME may be necessary in Europe, to be implemented for the purpose of area-navigation. Also the need for not placing additional constraints on national systems already operating in this band has been identified. 

5.3

Special attention is required for appropriate provisions in the Radio Regulations to allow for the proposed use of the universal access transceiver (UAT) system which operates on the frequency 978 MHz. ICAO draft standards and guidance material have been developed and are currently under coordination with ICAO Contracting States.

6

Sharing of the bands 5 000-5 010 MHz, 5 010-5 030 MHz and 5 091-5 150 MHz

6.1

Use of the bands 5 000-5010 MHz and 5 010-5 030 MHz by the AM(R)S needs to be based on sharing considerations with the planned RNSS feeder links, to be developed by ITU-R. An allocation in this band to the AM(R)S, with a footnote referencing a Resolution securing protection of the current and planned use by RNSS feeder links through the results of relevant ITU-R studies, preferably resulting in an ITU-R Recommendation, could provide a proper mechanism. These bands, because of the potential sharing constraints, may be particularly useful for AM(R)S applications limited to operations on or around aerodromes. A resolution, with the purpose to establish the necessary compatibility criteria, based upon the material contained in the 
PDNR ITU-R M.[S‑E RX+TX], would provide the mechanism to secure protection of both services. 

6.2

Access to the band 5 091-5 150 MHz is more complex. Introduction of AM(R)S can only take place on the principle that requirements in this band for MLS have precedence. Existing assignments to the FSS (feeder links for non-geostationary satellite systems) need to be protected. In order to provide for the required protection, sharing criteria need to be developed in ITU-R, to secure introduction of AM(R)S in a manner that is compatible with FSS use of this band. Any proposal for introducing an allocation for the purpose of wideband aeronautical telemetry and associated telecommand in this band needs to give priority to AM(R)S usage. Revision of this allocation, as required per Resolution 114 (WRC-03) prior to 2018, should be placed on the agenda of a future competent WRC. The proposed allocation to AMS (telemetry) through a footnote, together with regulatory provisions providing priority access to AM(R)S as and when necessary is considered a proper mechanism.
7

Action proposed

7.1

Allocations to provide for the necessary spectrum for both AM(R)S and aeronautical telemetry are proposed as in Appendix A. The meeting is invited to consider the proposal as in Appendix A.

— — — — — — — —

Appendix A

Proposed allocations in the band 5 000-5 150 MHz
	MHz

5 000–5 150

	Allocation to Services

	Region 1
	Region 2
	Region 3

	5 000-5 010
	AERONAUTICAL RADIONAVIGATION

RADIONAVIGATION-SATELLITE (Earth-to-space)

ADD: AERONAUTICAL MOBILE (R)  ADD: 5.AAA

5.367  

	5 010-5 030
	AERONAUTICAL RADIONAVIGATION

ADD: AERONAUTICAL MOBILE (R) ADD: 5.AAA
RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)  5.443B  5.328B

5.367  

	5 030–5 091
	AERONAUTICAL RADIONAVIGATION 

5.367  5.444  

	5 091–5 150
	AERONAUTICAL RADIONAVIGATION 

ADD: AERONAUTICAL MOBILE (R) ADD: 5.AAA
5.367  5.444  5.444A  ADD: 5.4BBB

	Footnotes:

5.328B    The use of the bands 1 164–1 300 MHz, 1 559-1 610 MHz and 
5 010-5 030 MHz by systems and networks in the radionavigation-satellite service for which complete coordination or notification information, as appropriate, is received by the Radiocommunication Bureau after 1 January 2005 is subject to the provisions of Nos. 9.12, 9.12A and 9.13. Resolution 610 (WRC-03) shall also apply. (WRC-03)
ADD 5.AAA    The allocation of the bands 5 000-5 010 MHz and 5 010-5 030 and 5091-5150 MHz to the aeronautical mobile (R) service is limited to systems operating in accordance with international recognized aeronautical standards. For the use of the bands 
5 000-5 010 MHz and 5 010-5 030 MHz by the aeronautical mobile (R) service the provisions of Resolution XXX apply. 
ADD 5.BBB    The band 5 091-5 150 MHz is also allocated to the aeronautical mobile service on a primary basis for exclusive purpose of aeronautical telemetry and aeronautical security transmissions. The use of this band by the aeronautical mobile service shall not cause harmful interference nor claim protection from the aeronautical mobile (R) service. The conditions of 5.444 apply.

5.367    Additional allocation: The bands 1 610–1 626.5 MHz, 5 000–5 150 MHz are also allocated to the aeronautical mobile-satellite (R) service on a primary basis, subject to agreement obtained under No. 9.21.

	5.443B    In order not to cause harmful interference to the microwave landing system operating above 5 030 MHz, the aggregate power flux-density produced at the Earth’s surface in the band 5 030–5 150 MHz by all the space stations within any radionavigation-satellite service system (space-to-Earth) operating in the band 
5 010–5 030 MHz shall not exceed –124.5 dB (W/m2) in a 150 kHz band. In order not to cause harmful interference to the radio astronomy service in the band 4 990-5 000 MHz, radionavigation-satellite service systems operating in the band 5 010–5 030 MHz shall comply with the limits in the band 4 990-5 000 MHz defined in Resolution 741 
(WRC-03). (WRC-03) 

	5.444    The band 5 030–5 150 MHz is to be used for the operation of the international standard system (microwave landing system) for precision approach and landing. The requirements of this system shall take precedence over other uses of this band. For the use of this band, No. 5.444A and Resolution 114 (Rev. WRC03) apply. (WRC-03)

	5.444A    Additional allocation: the band 5 091–5 150 MHz is also allocated to the fixed-satellite service (Earth-to-space) on a primary basis. This allocation is limited to feeder links of non-geostationary mobile-satellite systems and is subject to coordination under No. 9.11A.

In the band 5 091–5 150 MHz, the following conditions also apply:

-
prior to 1 January 2018, the use of the band 5 091–5 150 MHz by feeder links of non-geostationary-satellite systems in the mobile-satellite service shall be made in accordance with Resolution 114 (Rev. WRC-03);

-
prior to 1 January 2018, the requirements of existing and planned international standard systems for the aeronautical radionavigation service which cannot be met in the 5 000–5 091 MHz band, shall take precedence over other uses of this band;
-
after 1 January 2012, no new assignments shall be made to stations providing feeder links of non-geostationary mobile-satellite systems;

-
after 1 January 2018, the fixed-satellite service will become secondary to the aeronautical radionavigation service. (WRC-03).


RESOLUTION XXX (WRC‑07)

Studies on compatibility between the aeronautical mobile (R) service 
and the radionavigation-satellite service in the frequency bands 
5 000-5 010 MHz and 5 010-5 030 MHz

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
the current allocation of the frequency band 5 000-5 010 MHz to the aeronautical radionavigation service, the aeronautical mobile satellite (R) service and the radionavigation satellite service 
(Earth-to-space);

b) 
the current allocation of the frequency band 5 010-5 030 MHz to the aeronautical radionavigation service, the aeronautical mobile satellite (R) service and the radionavigation satellite service 
(space-to-Earth and space- space);
c)
the current allocation of the frequency band 5091-5150 MHz to the aeronautical radionavigation service and the fixed satellite service; 
d)
that the WRC-07 has made allocations to the aeronautical mobile (R) service in the bands 
5 000-5 010 MHz, 5 010-5 030 MHz and 5091-5150 MHz and to the aeronautical mobile service for the exclusive purpose of aeronautical telemetry and aeronautical security transmissions; 

d)
that ICAO is in the process of identifying the technical and operating characteristics of new systems operating in the aeronautical mobile (R) service in the bands 5 000-5 010 MHz, 5 010-5 030 MHz and 5091-5150 MHz
e)
that compatibility between systems operating in accordance with international aeronautical standards will be ensured by ICAO; 

recognizing


that the radionavigation-satellite service needs access to the band[s] [5 000-5 010 MHz and] 
5 010-5 030 MHz in the longer term for RNSS feeder links;

noting

a)
the small number of RNSS receiving stations that may be required to support RNSS feeder links;

b)
that the use of the bands 5 000-5 010 MHz, 5 010-5 030 MHz and 5091-5150 MHz by the aeronautical mobile (R) service needs to ensure protection of the current or planned use of these bands for feeder links by the radionavigation satellite serviceand the fixed satellite service; 

c)
that currently no compatibility criteria between feeder links for the radionavigation-satellite service and the aeronautical mobile (R) service exist as well as for the fixed satellite service and the aeronautical mobile (R) service;

d)
that the technical specifications for the radionavigation-satellite service feeder links have not yet been established by ITU-R

resolves

1
that the introduction of assignments for the aeronautical mobile (R) service needs to take into account the need to secure protection to the current and planned use of the bands 5 000-5 010 MHz and  5 010-5 030 MHz by feeder links of the radionavigation-satellite service and to the current use of the fixed satellite service in the band 5091-5150 MHz;

2
that studies be undertaken on the compatibility between the aeronautical mobile (R) service and the radionavigation-satellite service feeder links in the bands 5 000-5 010 MHz and 5 010-5 030 MHz and between the aeronautical mobile (R) servie and the fixed satellite service in the band 5091-5150 MHz;  

invites ITU‑R

to study the technical and operational issues relating to the sharing of the bands 5 000-5 010 MHz and 5 010-5 030 MHz between feeder links in the radionavigation-satellite service  and the aeronautical mobile (R) service and to the sharing of the band 5091-5150 MHz between the fixed satellite service and the aeronautical mobile (R) service as well as with the aeronautical mobile service and the aeronautical mobile (R) service;

invites

1
ICAO to supply technical and operational criteria necessary for sharing studies for the aeronautical mobile (R) service;

2
all Members of the Radiocommunication Sector, and especially ICAO, to participate actively in such studies,

instructs the Secretary-General


to bring this Resolution to the attention of ICAO.
Appendix B

RESOLUTION 230 (WRC-03)

Consideration of mobile allocations for wideband aeronautical telemetry
and associated telecommand

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that there is a need to provide global spectrum to the mobile service for wideband aeronautical telemetry systems;

b)
that there is an identified need for additional spectrum required to meet future wideband aeronautical telemetry demands;

c)
that there is also a need to accommodate telecommand operations associated with aeronautical telemetry;

d)
that there is a need to protect existing services,

noting

a)
that a number of bands between 3 GHz and 30 GHz are already allocated to the mobile service, without excluding the aeronautical mobile service, on a secondary basis;

b)
that any spectrum allocated to the mobile service above 3 GHz (to include aeronautical telemetry) is not a substitution for existing allocations used for aeronautical telemetry purposes below 3 GHz, the requirement for which will continue,

recognizing

a)
that there are emerging telemetry systems with large data transfer requirements to support testing of commercial aircraft and other airframes;

b)
that the future technologies and performance expectations for airborne platforms contemplate a need for real-time monitoring of large data systems with multiple video streams (including high-definition video), high-definition sensors, and integrated high-speed avionics; 

c)
that the 2000 Radiocommunication Assembly approved Question ITU‑R 231/8, titled: “Operation of wideband aeronautical telemetry in bands above 3 GHz”, with the target date of 2005;

d)
that those studies will provide a basis for considering regulatory changes, including additional allocations and recommendations, designed to accommodate justified spectrum requirements of aeronautical mobile telemetry consistent with the protection of incumbent services,

resolves

that WRC‑07 be invited to:

1
consider the spectrum required to satisfy justified wideband aeronautical mobile telemetry requirements and associated telecommand above 3 GHz;

2
review, with a view to upgrading to primary, secondary allocations to the mobile service in the frequency range 3-16 GHz for the implementation of wideband aeronautical telemetry and associated telecommand;

3
consider possible additional allocations to the mobile service, including aeronautical mobile, on a primary basis in the frequency range 3-16 GHz for the implementation of wideband aeronautical telemetry and associated telecommand, taking into account considering d) above;

4
designate existing mobile allocations between 16 and 30 GHz for wideband aeronautical telemetry and associated telecommand,

invites ITU‑R

to conduct, as a matter of urgency, studies to facilitate sharing between aeronautical mobile telemetry and the associated telecommand, on the one hand, and existing services, on the other hand, taking into account the resolves above.

Appendix C

RESOLUTION 414 (WRC-03)

Consideration of the frequency range between 108 MHz and 6 GHz 
for new aeronautical applications

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that new technologies are needed to support communications and air navigation, including airborne and ground surveillance applications;

b)
that the new technologies to support air navigation in considering a) may not conform to the definition of aeronautical radionavigation in the Radio Regulations;

c)
that the current aeronautical mobile band from 117.975-137 MHz will become saturated in some areas of the world and will no longer be able to support the increasing and new requirements;

d)
that new aviation security requirements are currently being defined internationally;

e)
that new applications and concepts in air traffic management which are data intensive are envisioned;

f)
that proposals to meet two current aviation safety objectives, i.e. to provide more information to the pilot and cockpit, and to reduce runway incursions, are being considered in the band 5 091-5 150 MHz;

g)
that there are requirements to support data links that carry critical aeronautical data from systems such as air traffic control radars, wind shear radars, remote maintenance monitoring systems, runway lighting, low-level wind shear alert systems, automated weather surface observing systems, or automatic weather observation systems,

recognizing

that it may not be feasible to introduce some of these new aviation applications in certain bands used by aeronautical safety communications, radionavigation and surveillance due to the possible incompatibility problems or possible spectrum congestion,

noting

a)
that past experience has shown that the range 108 MHz to 6 GHz is suitable for aviation requirements;

b)
that Resolutions 114 (Rev.WRC‑03) and 413 (WRC‑03) call for compatibility studies in the relevant aeronautical bands,

resolves

that WRC‑07 considers additional allocations for the aeronautical mobile (R) service in parts of the bands between 108 MHz and 6 GHz, taking into account considering c) to g) above,

further resolves to invite ITU-R

1
to investigate, as a first step, the bands currently available for use by aeronautical systems in the frequency range between 108 MHz and 6 GHz in order to determine whether additional allocations to the aeronautical mobile (R) service are required and can be accommodated in these bands without placing undue constraints to services to which the frequency bands are currently allocated;
2
to further investigate, in case the first step above would not lead to satisfactory results, also the frequency bands currently not available for use by aeronautical systems, subject to not constraining the existing and planned use of such bands, taking account of existing use and future requirements in these bands;

3
to investigate how to accommodate the requirements for aeronautical systems in the band 5 091-5 150 MHz,

further invites

all members of the Radiocommunications Sector and especially the International Civil Aviation Organization (ICAO) to contribute to these studies,

requests the Secretary-General

to bring this Resolution to the attention of ICAO.

— END —
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Proposed allocations to the aeronautical mobile (R) service in the 

bands 108-117.975 MHz and 960-1215 MHz

(Presented by the Secretary)

	SUMMARY

	This report presents proposals for introducing an allocation to the aeronautical mobile (R) service in the bands 108-117.975 MHz and 960-1215 MHz. 

	ACTION

	The meeting is invited to endorse these proposals. 


1                
Band 108-117.975 MHz 

1.1

In accordance with Resolution 414 (see Appendix B), ICAO has considered the use of the band 112-117.975 MHz for the use by the aeronautical mobile (Route) service for air-ground communications. The propagation conditions in this band are in particular suitable for line-of-sight communications, with operational ranges of up to 200 NM. This band is already used through provision 5.197A in the ITU Radio Regulations (RR 5.197A) by the aeronautical mobile (R) service on a primary basis for the transmission of information to support navigation and surveillance functions. Provision 5.197A enables the use of the band 108-117.975 MHz by the ICAO standardized systems GBAS (ground based augmentation system) and VDL Mode 4 (VHF digital link mode 4). Resolution 413 (see Appendix A) provides for certain conditions regarding the use of the band 112-117.975 MHz by the aeronautical mobile (R) service and is in particular addressing compatibility issues with the FM broadcasting service below 108 MHz.  RR 5.197A also provides for continued protection and priority of the use of this band by the ICAO ILS/LLZ (Instrument Landing System/Localizer) and the ICAO VOR (VHF Omnidirectional Range) system.  

1.2

ICAO supports the introduction of a global allocation to the aeronautical mobile (R) service in the band 108-117.975 MHz, and for the use by ICAO standardized communication systems. This allocation is expected to enable reduction of the congestion of the current AM(R)S band 117.975-137 MHz in some regions as well as to provide for the introduction of new global air/round communication systems.  Compatibility with existing ICAO standardized systems operating or planned to operate in this band currently under the provisions of 5.197A is being studied in ICAO and relevant compatibility criteria will be used, when implementing AM(R)S in this band.  Systems not complying with ICAO standards are not known to operate in this band, therefore not requiring the development of compatibility criteria in ITU per se.  Also, in order to clarify the provisions providing protection and priority to existing systems, it is proposed to reflect the current status through limiting the existing allocation to the aeronautical radionavigation service to systems operating in accordance with ICAO standards. Similarly, the allocation to the aeronautical mobile (R) service needs to be limited to ICAO standardized systems only.  ICAO, as required, also may need to support to use this band as an extension to the current air/ground communication band 117.975-137 MHz and systems already operating in this band may be required to use (part of) the band 112-117.975 MHz, and in particular current air/ground data links. 

1.3

As a consequence of the proposed new allocation to the AM(R)S in the band 108-117.975 MHz, the provisions of RR 5.197A need to be limited to the band 108-112 MHz.  

1.4

The proposed amendments to the current allocations in the band 108-117.975 MHz are as follows: 
108-117.975 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	108-117.975
AERONAUTICAL RADIONAVIGATION ADD 5.AAA


                                           ADD AERONAUTICAL MOBILE (R)  ADD 5.BBB 
                                                     5.197  MOD 5.197A


5.197
Additional allocation:  in Japan, Pakistan and the Syrian Arab Republic, the band 108-111.975 MHz is also allocated to the mobile service on a secondary basis, subject to agreement obtained under No. 9.21. In order to ensure that harmful interference is not caused to stations of the aeronautical radionavigation service, stations of the mobile service shall not be introduced in the band until it is no longer required for the aeronautical radionavigation service by any administration which may be identified in the application of the procedures invoked under No. 9.21.     (WRC‑2000)

Note: In response to WRC-07 agenda item 1.1 ICAO is supporting the deletion of 5.197 as access of the mobile service to this band is not feasible under the conditions specified in 5.197.

MOD 5.197A
In the band 108-112 117.975 MHz  the use by the aeronautical mobile (R) service is limited to systems that transmit navigational information in support of air navigation and surveillance functions in accordance with recognized international aviation standards. Such use shall be in accordance with Resolution 413 (WRC‑03) and shall not cause harmful interference to nor claim protection from stations operating in the aeronautical radionavigation service [which operate in accordance with international aeronautical standards]. (WRC-03)

Reason: Since the whole band 108-117.975 MHz is allocated to the aeronautical mobile (R) service, it is necessary to limit the use of the band 108-112 MHz to systems that transmit navigational information. The deletion of part of the last sentence in MOD 5.197A is subject to the addition of 5.AAA to the Radio Regulations.

ADD 5.AAA  The use of the band 108-117.975 MHz by the aeronautical radionavigation service is limited to systems operating in accordance with international aeronautical standards. 

Reason: No systems which are  operating not in accordance with recognized international aviation standards have been identified. 5. AAA  clarifies the protection to be provided by systems operating in the aeronautical mobile (R) service to systems operating in the aeronautical radionavigation service as indicated in 5.197A and 5.BBB .The allocation to the aeronautical mobile (R) service also applies to systems identified in 5.197A.     

ADD 5.BBB  In the band 112-117.975 MHz the use by the aeronautical mobile (R) service is limited to systems operating in accordance with recognized international aviation standards and shall not cause harmful interference to, nor claim protection from stations operating in the aeronautical radionavigation service [which operate in accordance with international aviation standards]. The conditions of Resolution 413 (WRC-03) apply. 

Reason: To specify the conditions under which the band 112-117.975 can be used by the aeronautical mobile (R) service This footnote also enables the use of systems identified in 5.197A The part of 5.BBB in between[ ….. ] is subject to the addition of 5.AAA to the Radio Regulations and can be deleted if 5.AAA is agreed.
2               
Band 960-1215 MHz 

2.1

In accordance with Resolution 414 (see Appendix A), ICAO has considered the use of the band 960-1215 MHz for the use by the aeronautical mobile (Route) service for air-ground communications. The propagation conditions in this band are in particular suitable for line-of-sight communications, with operational ranges of up to 200 NM.  ICAO supports an allocation to the aeronautical mobile (R) Service in the band 960-1164 MHz. and is considering the feasibility of using also the band 1164-1215 MHz for this purpose.
2.2.

The band 960-1164 MHz is being used by ICAO standardized systems (distance measurement equipment, DME; secondary surveillance system (SSR) and universal access transceiver (UAT). The SSR systems operates on 1030 MHz and 1090 MHz; the UAT system operates on 978 MHz. DME operates on frequencies throughout this band. In addition, national systems (e.g. TACAN) are operating in this band. These systems need to be protected from harmful interference that can be caused by the aeronautical mobile (R) service though an appropriate provision in the Radio Regulations.   

2.3

ICAO studies have established the feasibility of using the band 960-1164 MHz band for new AM(R)S systems compatible with the systems identified in paragraph 2.2 above.  In this regard, is  considered necessary to limit the use of this band to ICAO standardized systems only.  Where during the standardization process of the new ICAO systems compatibility with ICAO (DME, SSR and UAT) systems will be addressed, compatibility issues relevant to the national operated systems such as TACAN will be addressed (and need to be achieved) in coordination with ICAO and the relevant Administrations.  As with current practice, all uses of this band need to be considered when implementing new (AM(R)S systems. 

2.4

The proposed amendments to the current allocations in the band 960-1215 MHz are as follows. 

960-1215 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	960-1 164                    AERONAUTICAL RADIONAVIGATION  5.328
                                     ADD AERONAUTICAL MOBILE (R)  ADD 5.AAA

	1 164-1 215                 AERONAUTICAL  RADIONAVIGATION  5.328
                                    RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)  5.328B
                                                     5.328A


5.328
The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated ground-based facilities.     (WRC‑2000)
5.328A
Stations in the radionavigation-satellite service in the band 1 164-1 215 MHz shall operate in accordance with the provisions of Resolution 609 (WRC‑03) and shall not claim protection from stations in the aeronautical radionavigation service in the band 960-1 215 MHz. No. 5.43A does not apply. The provisions of No. 21.18 shall apply.     (WRC-03)

5.328B
The use of the bands 1 164-1 300 MHz, 1 559-1 610 MHz and 5 010-5 030 MHz by systems and networks in the radionavigation-satellite service for which complete coordination or notification information, as appropriate, is received by the Radiocommunication Bureau after 1 January 2005 is subject to the application of the provisions of Nos. 9.12, 9.12A and 9.13. Resolution 610 (WRC‑03) shall also apply.     (WRC-03)

ADD 5.AAA  The use of this band by the aeronautical mobile (R) service is limited to systems operating in accordance with recognized international aviation standards and shall not cause harmful interference to, nor claim protection from stations operating in the aeronautical radionavigation service operating in accordance with recognized international aviation standards.  

Reason: To clarify the conditions under which the aeronautical mobile (R) service may operate. Where ICAO will secure compatibility between the aeronautical mobile (R) service and the aeronautical radionavigation service (DME, SSR and UAT), any non-ICAO standard system operating in this band may rather need coordination with individual countries than consideration in ITU-R. Therefore, no Resolution requesting ITU-R to undertake compatibility studies has been considered necessary. 

APPENDIX A

RESOLUTION  413  (WRC‑03)

Use of the band 108-117.975 MHz by aeronautical services

The World Radiocommunication Conference (Geneva, 2003),

considering
a)
the current allocation of the frequency band 108-117.975 MHz to the aeronautical radionavigation service (ARNS);

b)
the current requirements of FM broadcasting systems operating in the frequency band 87-108 MHz;

c)
that digital sound broadcasting systems are capable of operating in the frequency band at about 87-108 MHz as described in Recommendation ITU‑R BS.1114;

d)
the need for the aeronautical community to provide additional services by enhancing navigation and surveillance systems through a communication data link;

e)
the need for the broadcasting community to provide digital terrestrial sound broad​casting services;
f)
the allocation to the aeronautical mobile (R) service in the band 108-117.975 MHz,
recognizing
a)
that precedence must be given to the ARNS operating in the frequency band 108‑117.975 MHz;

b)
that, in accordance with Annex 10 to  the Convention  on International Civil Aviation (Chicago, 1944), all aeronautical systems must meet the requirements of the relevant standards and recommended practices (SARPs) therein; ;

c)
that within ITU‑R, compatibility criteria between FM broadcasting systems operating in the frequency band 87-108 MHz and the ARNS operating in the frequency band 108-117.975 MHz already exist, as indicated in the most recent version of Recommendation ITU‑R SM.1009;

d)
that all compatibility issues between FM broadcasting systems and ICAO standard ground-based systems for the transmission of radionavigation-satellite differential correction signals have been addressed,

noting

a)
that aeronautical systems are converging towards a communication data link environment to support aeronautical navigation and surveillance functions, which need to be accommodated in existing radio spectrum;

b)
that some administrations are planning to introduce digital sound broadcasting systems in the frequency band at about 87-108 MHz;

c)
that no compatibility criteria currently exist between FM broadcasting systems operating in the frequency band 87-108 MHz and the systems operating in the aeronautical mobile (R)S service  band 108-117.975 MHz using aircraft transmission;

d)
that no compatibility criteria currently exist between digital sound broadcasting systems capable of operating in the frequency band at about 87-108 MHz and aeronautical services in the band 108-117.975 MHz;

e)
that surveillance functions include the observation of aircraft location and velocity, and weather conditions for the purpose of air traffic control and situational awareness/collision avoidance between aircraft,

resolves
1
that the provisions of this Resolution and of No. 5.197A shall enter into force on 5 July 2003;

2
that any  aeronautical mobile (R) systems planned to operate in the frequency band 108‑117.975 MHz shall, as a minimum, meet the FM broadcasting immunity requirements as contained in Annex 10 of the ICAO Convention on International Civil Aviation for existing aeronautical radionavigation systems operating in this frequency band;

3
that  aeronautical mobile (R) systems operating in the band 108-117.975 MHz shall place no additional constraints on the broadcasting service or cause harmful interference to stations operating in the bands allocated to the broadcasting service in the frequency band 87‑108 MHz and No. 5.43 does not apply to systems identified in recognizing d);

4
that frequencies below 112 MHz shall not be used for aeronautical mobile (R) systems  identified in 5.197A, excluding the ICAO systems identified in recognizing d) until all potential compatibility issues with the lower adjacent frequency band 87‑108 MHz have been resolved, 

invites ITU‑R
to study any compatibility issues between the broadcasting and aeronautical services that may arise from the introduction of these additional aeronautical systems as referenced in noting a), or appropriate digital sound broadcasting systems, as described in Recommendation ITU‑R BS.1114 and to develop new or revised ITU‑R Recommendations as appropriate,

instructs the Secretary-General 

to bring this Resolution to the attention of ICAO.

APPENDIX B

RESOLUTION  414  (WRC-03)

Consideration of the frequency range between 108 MHz and 6 GHz 
for new aeronautical applications

This Resolution may be deleted after WRC-07 if all requirements for allocations to the aeronautical mobile (R) service have been met)

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that new technologies are needed to support communications and air navigation, including airborne and ground surveillance applications;

b)
that the new technologies to support air navigation in considering a) may not conform to the definition of aeronautical radionavigation in the Radio Regulations;

c)
that the current aeronautical mobile band from 117.975-137 MHz will become saturated in some areas of the world and will no longer be able to support the increasing and new requirements;

d)
that new aviation security requirements are currently being defined internationally;

e)
that new applications and concepts in air traffic management which are data intensive are envisioned;

f)
that proposals to meet two current aviation safety objectives, i.e. to provide more information to the pilot and cockpit, and to reduce runway incursions, are being considered in the band 5 091-5 150 MHz;

g)
that there are requirements to support data links that carry critical aeronautical data from systems such as air traffic control radars, wind shear radars, remote maintenance monitoring systems, runway lighting, low-level wind shear alert systems, automated weather surface observing systems, or automatic weather observation systems,

recognizing

that it may not be feasible to introduce some of these new aviation applications in certain bands used by aeronautical safety communications, radionavigation and surveillance due to the possible incompatibility problems or possible spectrum congestion,
noting

a)
that past experience has shown that the range 108 MHz to 6 GHz is suitable for aviation requirements;

b)
that Resolutions 114 (Rev.WRC‑03) and 413 (WRC‑03) call for compatibility studies in the relevant aeronautical bands,

resolves

that WRC‑07 considers additional allocations for the aeronautical mobile (R) service in parts of the bands between 108 MHz and 6 GHz, taking into account considering c) to g) above,

further resolves to invite ITU-R

1
to investigate, as a first step, the bands currently available for use by aeronautical systems in the frequency range between 108 MHz and 6 GHz in order to determine whether additional allocations to the aeronautical mobile (R) service are required and can be accommodated in these bands without placing undue constraints to services to which the frequency bands are currently allocated;
2
to further investigate, in case the first step above would not lead to satisfactory results, also the frequency bands currently not available for use by aeronautical systems, subject to not constraining the existing and planned use of such bands, taking account of existing use and future requirements in these bands;

3
to investigate how to accommodate the requirements for aeronautical systems in the band 5 091-5 150 MHz,
further invites

all members of the Radiocommunications Sector and especially the International Civil Aviation Organization (ICAO) to contribute to these studies,

requests the Secretary-General

to bring this Resolution to the attention of ICAO.























































1 	In the context of this Resolution, the term “additional aeronautical systems” refers to systems that transmit navigational information in support of air navigation and surveillance functions in accordance with recognized international aviation standards. 
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