Aeronautical Communications Panel

WORKING GROUP F

Nairobi, 20 – 27 February 2004

Introduction


The eleventh meeting of ACP Working Group F was held in Nairobi from 20 to 27 February 2004 with the meeting rapporteur being Mr. S. Mitchell from the United Kingdom.

Discussions that took place on individual working papers are not necessarily highlighted in this report if they were part of the general discussion on a particular item.  Copies of all the working papers can be found on the ICAO ACP website.  The list of working papers against their associated Agenda Items can be found as Appendix C to this report.

The Agenda of the meeting is at Appendix A and the list of participants is contained in Appendix B.

1.
Agenda Item 1: Opening and Working Arrangements

1.1
After introduction of the participants the rapporteur continued with the opening of the meeting by explaining that the agenda was different to that normally seen at the WG-F meetings since it was mainly aimed at producing a draft ICAO position for WRC-07.  There was discussion on what output was required from the meeting in terms of the ICAO position and it was explained by the Secretariat that there was an expectation that a complete output was required which similar to that which had been produced for previous WRC’s.. 
1.2
The Secretariat explained for security reasons the USA were unable to attend the meeting and that it was their intention to meet with them after the meeting to discuss certain issues relating to the ICAO position.  It was also stated by the Secretariat that this was being undertaken since the USA are a major contributor to WG-F and although not participating at this meeting, had made a number of input contributions.  The Secretariat stated further that they considered this to be an extraordinary exception to normal practice.  There was some concern expressed by members of the group regarding this step away from normal practice and the point was raised as to whether attendees were participating as individual experts or as representatives of their State.  It being stated that if attendees were acting as individual experts, as assumed, then the ICAO approval process allowed States to comment on the ICAO position at an appropriate time.  It was also stated that if the Secretariat made an exception in this case it was hoped that the same courtesy would be extended to other experts in similar circumstances.  After the agreement of the Agenda, request for any additional papers and assignment of working papers to particular agenda items, the meeting continued with the remaining Agenda items. 

2.
Agenda Item 2: Results of 11th Air Navigation Conference

2.1
An introduction of WP 7 was made by the Secretariat regarding the results of the 11th Air Navigation Conference with respect to Agenda Item 5 of that conference.  Clarification was sought regarding section 5.3 “Radio-frequency spectrum planning mechanisms”  on how this was being progressed.  The Secretariat explained that a thorough review had been undertaken on the working of frequency and spectrum management within ICAO panels and that a memo was currently being translated for the Air Navigation Commission and ACP for distribution.

3.
Agenda Item 3: Results of ITU-R Working Parties 8B, 8D and Study Group 1

WP 4 was considered as part of the discussion on paragraph 3.1 below section 2.12.

WORKING PARTY 8B

3.1
WP 8 related to the output of Working Party 8B and identified a number of areas of work within the working party that ICAO may need to make a contribution on.  These areas were reviewed by the meeting  and the following actions proposed:


2.1
Note;


2.2
Note;


2.3
This point has been clarified.  There are no patents held against VDL 4;


2.4
No comments;


2.5
1st action – note;



2nd action – note;



3rd action – note;

4th action – work program for the applicability of a statistical approach for the protection of 

radars still in draft.  Secretariat unhappy with statistical approach as it may erode protection of  radars.  ICAO to review internally with other interested parties and formulate an ICAO position;

2.6
Considered under agenda item 9 of this meeting;

2.7
Work on protection criteria being developed in UK as part of protection work

for all aeronautical systems (linked to 5 WP 3 – Working Party 8D);


2.8 
Considered under agenda item 9 of this meeting;


2.9
Note – monitor work (linked to 1 of WP 3 – Working Party 8D);


2.10
Considered under agenda item 9 of this meeting;


2.11
Note;


2.12
Need to develop material for/in ICAO Navigation Systems Panel (NSP) Spectrum Sub Group

(SSG) on WP 4 of this meeting and for modification to ITU-R SM.1009 for GBAS and VDL 4;


2.13
Secretariat to develop material for input into the ITU;


2.14
Work being undertaken by a number of interested parties that will be forwarded to the ITU.

Some data already exists as compatibility studies have been carried out between some

aeronautical and non-aeronautical system i.e. FM broadcasting with ILS/VOR, RNSS with DME

etc.  These studies are of limited use for other studies as aeronautical systems are affected in

different ways by different types of modulation.  Another option that may be useful for studies is

to quote a maximum error that can be tolerated by a particular aeronautical system before it

becomes harmful interference and also provide receiver characteristics;


2.15
No comments;

2.16
May be possible to revive some of the old ITU CCIR Reports for new study question (see 2.14

WP 8 – Working Party 8B).

WORKING PARTY 8D

3.2
WP 3 related to the output of Working Party 8D and identified a number of areas of work within the working party that ICAO may need to make a contribution on.  These areas were reviewed by the meeting  and the following actions proposed:

1.
Note – monitor work (linked to 2.9 of WP 8 – Working Party 8B);

2.
Note;

3.
Note – concern expressed that an allocation had been made to the RNSS but now attempts were

being made to ease sharing;

4.
Considered under agenda item 9 of this meeting;

5.
Work on protection criteria for AMS(R)S being developed in UK as part of protection work

being undertaken for all aeronautical systems.  France also stated that they would work with ESA

to also produce protection criteria for AMS(R)S.  It was agreed that protection criteria for RNSS

should come from the RNSS operators (linked to 2.7 of WP 8 – Working Party 8B);

7.
Agreed that at this moment in time that ICAO should support no change to recommendation

ITU-R M.1480 until the exact problem with GSO MSS terminals is clarified (see WP 26);

8.
No action needed by ICAO. 

STUDY GROUP 1

3.3
WP 2 was presented by the Secretariat as a report of the 2nd meeting of  ITU-R Task Group 1/8 dealing with Ultra Wide Band (UWB) issues.  During the ensuing discussion it was stated that to date, no protection criteria had had been developed for aeronautical systems from UWB due to a lack of input material.  It was further stated, that it was the intention of Task Group 1/8 to complete it’s report  before the end of the year (2004) regardless as to whether aeronautical protection criteria were available.  The UK stated that they are currently working on protection criteria and hope to have a document completed in time for Task Group 1/8 deadlines.

4.
Agenda Item 4: Spectrum allocation for UHF ADS-B Transceiver (UAT)

4.1
The Secretariat introduced WP 16 from the USA regarding the view of the ITU-R Radiocommuniation Bureau (BR) on the service classification required for the Universal Access Transceiver (UAT).  In the view of the BR it was believed that UAT was part of the AM(R)S and therefore an additional allocation should be sought at WRC-07 under Agenda Item 1.6.  The Secretariat explained that SARPs development for UAT was now underway and the meeting agreed that the additional allocation suggested by the BR should form part of  the ICAO position for WRC-07 for Agenda Item 1.6 Resolution 414.  The ICAO position was developed under agenda item 9 of this meeting.

4.2
WP 18 from the USA on UAT diplexers was noted by the meeting.  The Secretariat stated that he would forward the paper to the SCRS Panel for their consideration.

5.
Agenda Item 5: Protection of RNSS on board an aircraft

There were no working papers or discussions under this Agenda item.

6.
Agenda Item 6: Future use of 5 GHz band

There were no working papers or discussions under this Agenda item. 
7.
Agenda Item 7: Shared use of ILS, VOR, DME and MLS frequency bands




   (Re: 11th ANC paragraph 5.4)

7.1
WP 20 from the USA was introduced by the Secretariat.  The paper discussed a particular way of providing additional DME/N channels by implementing Z channels.  During the ensuing discussion, while it was felt that it would be of benefit to increase the number of DME channels available, the issue was felt to be complex in that there were other potential ways to achieve this and other issues to consider.  On specific points, some of the things that need to be considered are that increasing the number of DME channels should not affect DME pairing with other navigation aids, in general aircraft are not fitted with interrogators capable of operating on Z channels, there may be possible problems through the implementation of GNSS operating in the band 1164 – 1215 MHz if some DME from this sub band have to be reassigned, the affect on the radio environment given the increase in radiated pulse pairs and there may be other ways to increase the number of DME Channels available such as channel splitting.  The meeting agreed that this was an item for the NSP to address and further agreed that WP 20 should be forwarded to the NSP by the Secretariat with the comments above.

8.
Agenda Item 8: Update of RF policy Handbook (Doc. 9718), including development of

   Volume II

8.1
WP 6 presented by the Secretariat contained details of a document being developed within the Secretariat on interference/propagation modelling.  During it’s introduction, it was stated that there was a need to check the model, that feedback was required (meeting agreed end March 2004) and that it was the intention to include this material in the ICAO RF policy handbook for frequency planning purposes and in particular in a 2nd volume dealing with interference.  As a way of an addition to the model, it was suggested that identifying particular propagation models for each band would be useful as well as proving an external reference to the model.  The Secretariat further explained that since interference was becoming a bigger issue that it was the intention that frequency planning tools be developed within ICAO, that regional frequency planning criteria be included in the handbook and the development of material to asses non aeronautical interference.

8.2
WP 10 presented by the Secretariat contained information regarding a study undertaken in the UK on the effect of cellular on board aircraft with respect to aeronautical systems.  Although this is part of the ongoing work within the group after general discussion it was felt after a proposal by the Secretariat, that given the large amount of work that needs to be undertaken within WG-F it would be better for ICAO WG-B to initially develop, in conjunction with WG-F, guidance material for the use of Personal Electronic Devices (PEDs) on board an aircraft.  There was however concern expressed by at least one member of the group on the dissemination of spectrum related work to another WG within the ACP and the potential cost implications of attending other groups.  As guidance to WG-B the following list was drawn up on certain actions that needed to be addressed.  These are provided in no priority order.

1.
Need to collect and reference material from various sources e.g. CAAs, RTCA, EUROCAE etc


2.
All types of PEDs should be covered

3.
Operational consideration i.e. should cellular phones be used during taxiing (may affect the

announcement of an important safety message


4.
Advise on the use of detection equipment for passengers and baggage to ensure no radiating

devices


5.
Consider advise to cover freight tracking devices.

8.3
WP 22 was presented by France in order to bring to the attention of the group the interference reporting mechanism used in France.  From the discussion that followed the presentation it was agreed by the meeting that it was now possible to develop Appendix D of the previous report of WG-F to cover specific items.  The result of these discussions can be found as Appendix D to this report.

8.4
WP 21 from the USA on an interference recording database was considered as an information paper.

9.
Agenda Item 9: Review of Agenda for WRC-07; development of the draft ICAO position

9.1
There was considerable discussion under this agenda item which has not been captured in this report.  The result of these discussions are produced as the ICAO WRC-07 position which can be found as Appendix E to this report.  For information, the WPs considered came under the following WRC agenda items:

Agenda Item 1.5
WPs 15 & 17

Agenda Item 1.6

Res 414 – WPs 9, 11, 12, 15 & 23

Res 415 – WPs 5, 15, 19, 24, & 25

Agenda Item 1.16

WP 27

9.2
In developing the draft ICAO position for Agenda Item 1.6 Res 415 considerable discussion took place on the protection of VSATs used for aeronautical purposes.  The meeting agreed that this was an area that needed to be addressed further in the ITU and further agreed that States, in their participation in ITU-R studies, should take into account the development of an appropriate ITU-R Recommendation that would detail the necessary technical and operating parameters that should be observed when implementing satellite systems that carry aeronautical traffic, noting that non-aeronautical traffic may also be carried over the same system with a view of seeking early implementation benefits.

10.
Agenda Item 10: Organisation of spectrum and frequency management related activities in ICAO

Although 2 WPs were initially assigned to this agenda item these were considered under Agenda Item 8 (WP 21) and Agenda Item 9 (WP 9).
11.
Any other business

11.1
WP 13 presented by Eurocontrol outlined a possible difference between Annex 10 and a number of international requirements on spurious emission levels for SSR.   From the ensuing discussion it was clear to the meeting that this needed to be considered in greater detail given the work that is currently be undertaken in the ITU to determine boundaries for inband, out of band (OOB) and spurious emissions.  The Secretariat stated that he would bring this potential problem to the attention of the SCRS Panel.

11.2
Australia presented WP 14 which contained details of digital broadcasting systems that can potentially operate in the frequency band 87-108 MHz.  Since these systems have the have the ability to interfere with aeronautical systems operating in the frequency band 108-117.975 MHz the meeting agreed that a number of issues needed to be addressed with regards to these digital systems and that for one of the systems mentioned in the paper some feedback may be available from the FAA since this system was already in use in the USA.  The items that were specifically identified as needing to be addressed were:

1.  An assessment of the digital system compatibility with ILS/VOR as a minimum



2.  Considering 1. above, a liaison statement within the ITU-R from Working Party 8B to

Working Party 6E to identify what work has been undertaken



3.  Consideration of the information on digital systems when discussing revisions to ITU-R

SM.1009 or generating a new recommendation.

The Secretariat agreed to bring this information to the attention of the NSP SSG with the WP contained in Appendix F of this report.
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8 

WP 11 
C. Pelmoine 
The Model for generating the communication Spectrum Requirement 
-- 

WP 12 
C. Pelmoine 
The Reviewing the Operational Scenario Requirements for the additional spectrum allocation 
 -- 

WP 13 
C. Pelmoine 
The Maintenance of ICAO SARPS Spurious emission limit for secondary radar 
-- 

WP 14 
Jim Weller 
Digital broadcasting systems in the 87-108 MHZ Band 
11 

WP 15 
John Mettrop 
UK AERONAUTICAL Preliminary POSITION  
9 

WP15A 
-- 
-- 
-- 

WP 16 
Secretary 
ITU Radiocommunication Bureau Ruling on UAT Service Designation 
4 

WP16A 
-- 
-- 
-- 

WP 17 
Boeing 
TELEMETRY & ASSOCIATED TELECOMMAND REQUIREMENTS 
-- 

WP 18 
USA 
UAT Diplexer 
4 

WP 19 
USA 
Modernizing Civil Aviation Using Satellites 
9 

WP 20 
USA 
Expanding DME Channels 
7 

WP 21 
USA 
Radio Frequency Interference to Air Traffic Control; Recording and Tracking Database 
10 

WP 22 
A.Dedryvere 
ICAO interference report form 
8 

App.1 
-- 
-- 
-- 

App.2 
-- 
-- 
-- 

App.3 
-- 
-- 
-- 

App.4 
-- 
-- 
-- 

WP23
C. Pelmoine
Work Plan for Additional Aviation Spectrum Allocation for AM(R)S
9

WP24
Uganda
Resolution 415 (WRC-03)
9

WP/25
H. Tchicaya
AFISNET: An instrument of intra/inter-regional co-operation supporting air navigation services
9

WP/26
Boeing
Outputs from the 15th Meeting of ITU-R Working Party 8D for Action by ACP WG-F
9

WP27
The Netherlands
Information regarding the meaning of WRC-07 agenda item 1.16
9

 

------END-----

APPENDIX D

International Aeronautical Radio Interference Information System

Objective of information systems:  To ensure that adequate measures can be taken on an international scale against recurrent cases of radio interference to any aeronautical station to prevent infringements on safety and efficiency. 

Goal:

a) To facilitate an international exchange of reported interference cases

b) To harmonise the interference reports on an international basis

c) To establish a reference of information sources based on a common format to facilitate an eventual global database.

Course of action:

1) Agree on data elements and categorisation to meet the objective

- development of minimum set of standard questions

2) Identify the present information sources and access policy

3) Develop a recommendation for States and other involved parties

- standard interference reporting AIC

- involvement of ICAO regional offices to help solve regional problems

4) Promotional activities to increase participation

- educational material




- IATA regional groups



- feedback to reportees

Co-ordination:

williamsd@iata.org
Contacts:

Donald.willis@faa.gov

rkruger@icao.int

Dale.Stacey@Eurocontrol.int

APPENDIX E

DRAFT ICAO POSTION FOR THE
ITU WRC-07
SUMMARY
This paper reviews the agenda for the ITU WRC-07, discusses points of aeronautical interest and provides the ICAO position for each agenda item.
The ICAO position aims at securing availability of radio frequency spectrum to meet civil aviation requirements for current and future safety-of-flight applications. In particular, it stresses that safety considerations dictate that exclusive frequency bands must be allocated to highly critical aeronautical systems and that adequate protection against harmful interference must be ensured. It also includes proposals for new aeronautical allocations for air-ground communications.

Support of the ICAO position by Contracting States is required to ensure that the position is supported at the WRC-07 and that aviation requirements are met.

1.    INTRODUCTION

1.1
This paper contains the ICAO position on issues of interest to international civil aviation to be decided at the ITU World Radiocommunication Conference 2007 (WRC-07), which is foreseen to be held in 2007. The agenda of the conference is contained in Attachment A. 
2.    SPECTRUM REQUIREMENTS FOR INTERNATIONAL CIVIL AVIATION

2.1    The safety of air operations is vitally dependent on the availability of reliable communications and navigation services. Future strategies are based on an increased use of space‑based systems, and have been agreed as international civil aviation policy through the principles established for the ICAO communications, navigation, and surveillance/air traffic management (CNS/ ATM) system (Statement of ICAO policy on CNS/ATM systems implementation and operation), approved by the Council on 9 March 1994. The 11th Air Navigation Conference (11th ANC) noted that States, international organisations and ICAO had embarked on communication, navigation and surveillance/air traffic management (CNS/ATM) systems planning, intended to improve aircraft operations by making us of modern CNS/ATM technologies. The 11th ANC developed the global ATM concept, to be used as guidance for the development of ICAO CNS/ATM related provisions. The planning horizon used for the global ATM concept was up to and beyond the yeas 2025.  

2.2    The development of these CNS/ATM provisions is highly dependent upon the availability of radio-frequency spectrum that can support the high integrity and availability requirements associated with aeronautical safety systems and demands special conditions to avoid harmful interference to these systems. It was also recognised by the 11th ANC that currently available spectrum for CNS/ATM systems may need to be supplemented with new allocations to enable the introduction of new systems in aviation while the requirements for spectrum for current systems are to be maintained until a future, undetermined period. The high integrity and availability requirements associated with aeronautical safety systems demand special conditions to avoid harmful interference to these systems. Article 4.10 of the Radio Regulations states that ITU Member States recognise that the safety aspects of radionavigation and other safety services requires special measures to ensure their freedom from harmful interference. This factor needs to be taken into account in the allocation, assignment and use of frequencies for aeronautical systems. In particular, the sharing of aeronautical radio services with other aeronautical services or non‑aeronautical services must be considered with extreme care. Where sharing conditions are not thoroughly proven, exclusive aeronautical allocations need to be secured to preserve the integrity of aeronautical services. 


2.3   The radio frequency spectrum needs for civil aviation, arising from the growth in air transport and from the introduction of new technologies, are evolving. Requirements for additional aviation spectrum and/or for alternative uses of existing aviation spectrum are currently being identified to meet emerging needs. While some of these needs will be addressed by WRC-07, consideration by future conferences (WRC-10 and beyond) will be necessary to fully meet the future aviation requirements. The preliminary agenda for the WRC-2010 is in Attachment B. 


2.3 
The ICAO position has been drafted early 2004 by working group F of the Aeronautical Communications Panel (ACP) and has been reviewed by the Air Navigation Commission (ANC) on [xx] June 2004. Following the review by the ANC, it has been submitted to ICAO Contracting States and international organizations for comments. After final review by the ANC of the ICAO position and the comments received, it will be submitted for approval. It is expected that, during the course of the preparatory activities for the WRC-07 further updates to the ICAO position are necessary. Use of the ICAO position below by States and international organization in their preparatory activities for the WRC-07 on a national level, in the activities of the regional telecommunication organizations* and the ITU, to the maximum extend possible, is requested.     

3.    AERONAUTICAL ASPECTS ON
THE AGENDA FOR WRC‑07

Note 1.— The statement of the ICAO position on an agenda item is given in a text box at the end of the section addressing the agenda item, after the introductory background material.

Note 2.— Agenda items marked with an asterisk indicate that suggested amendments to the ITU Radio Regulations are provided in Annex 2.

Note 3.— No impact on aeronautical services has been identified from the following WRC‑07 agenda items, which are therefore not addressed in the position:

1.2, 1.7,1.8, 1.10, 1.11, 1.12, 1.15, 1.18, 1.21, 3, 5, 6 and 7.1.

Note 4.— On the following agenda items no ICAO position has been developed. However, any proposal of a technical or regulatory nature on these agenda items needs to be considered carefully to ensure that aeronautical interests are not affected adversely. If required, an ICAO position on these agenda items will be developed in due course. 


1.4, 1.9, 1.14 and 1.19.

WRC07  Agenda Item 1.1

Agenda Item Title:
Requests from administrations to delete their country footnotes or to have their country name deleted from footnotes, if no longer required, in accordance with Resolution 26 (Rev. WRC‑97)

Discussion:
Allocations to the aeronautical services are generally made for all ITU Regions and normally on an exclusive basis. These principles reflect the global process of standardization within ICAO for the promotion of safety and to support the global interoperability of radiocommunication and radionavigation equipment used in civil aircraft. In some instances, however, footnotes to the ITU Table of Frequency Allocations allocate spectrum in a country to other radio services in addition or alternatively to the aeronautical service to which the same spectrum is allocated in the body of the table.
The use of country footnote allocations in aeronautical bands to non aeronautical services is generally not recommended by ICAO, on safety grounds, as such use may result in harmful interference to safety services. Furthermore, this practice generally leads to an inefficient use of available spectrum to aeronautical services, particularly when the radio systems sharing the band have differing technical characteristics. It also may result in undesirable (sub)regional variations with respect to the conditions under which the technical conditions under which the aeronautical allocations can be used. This can have serious impact on the safety of aviation.   

A number of footnotes in aeronautical bands that should be deleted for safety and efficiency reasons are discussed below. 

a)
In the bands used for the ICAO instrument landing system (ILS), Footnotes 5.181, 5.197 and 5.259 allow for the introduction of the mobile service on a secondary basis and subject to agreement obtained under No. 9.21 of the Radio Regulations when these bands are no longer required for the aeronautical radionavigation service. In 1995, the ICAO Special Communications/Operations Divisional Meeting agreed to the continuation of the use of ILS for the foreseeable future and, as a result, access to these bands by the mobile service is not feasible, in particular since no acceptable sharing criteria that secure the protection of ILS have been established to date. In addition,  WRC-03 has introduced Footnote 5.BA03 stipulating that the band 108–117.975 MHz may also be used by the Aeronautical Mobile (R) service on a primary basis for navigation and surveillance functions, thus further reducing the options for the use of this band by the mobile service. Introduction of GNSS ground‑based augmentation systems (GBAS) and VDL Mode 4 has emerged and relevant ICAO Standards and Recommended Practices (SARPs) and frequency planning criteria have been adopted by ICAO. These footnotes should now be deleted since they do not represent a realistic expectation for an introduction of the mobile service in these bands.


b)
Footnotes 5.203 and 5.203A and 5.203B allocate the band 136–137 MHz, used for VHF air‑ground communications (voice and data), to the meteorological satellite service (until 1 January 2002) and to the fixed and mobile, except aeronautical mobile service (until 1 January 2005), all on a secondary basis. The band 136–137 MHz was allocated to the aeronautical mobile (R) service (AM(R)S) on a primary basis by the WARC‑79. The actual introduction of the AM(R)S could only take place as from 1 January 1990 to enable other users to vacate this band between 1979 and 1990. However, some of the non‑aeronautical services continued to operate well beyond 1990. In Europe, the AM(R)S was introduced in 1990 and in North America in 1995 and recently in other ICAO regions. Introduction of air‑ground data link is primarily concentrated in this sub‑band. The band is already heavily used in Europe for AM(R)S for voice and data communications and use is increasing in North America and other parts of the world, thus restricting seriously the operations of the meteorological satellite service, which is susceptible to interference from the AM(R)S service. There are similar difficulties with Footnote 5.203A and 5.203B. The provisions of this footnote, expiring in 2005, should not be extended and the footnote should be deleted at the WRC-07. 


c)
In the band 1 559–1 610 MHz, which is used for elements of the ICAO Global Navigation Satellite System (GNSS), Footnotes 5.362B and 5.362C allow the operation of the fixed service on a primary basis until 1 January 2005 (1 January 2010 in some countries) and on a secondary basis until 1 January 2015. This band is allocated, on a worldwide, primary basis, to the aeronautical radionavigation service and to the radionavigation-satellite service (RNSS). The band already supports operation of two prime elements of GNSS, i.e. GLONASS and GPS, which have been defined in ICAO SARPs. Other new RNSS systems, such as the European Galileo system, are under consideration. Studies undertaken in preparation for WRC‑2000 indicate that a geographical separation distance exceeding line of sight (in the order of 400 km) between aircraft using GNSS and stations of the fixed service is required to ensure safe operation of GNSS. This is a very severe restriction, which can prohibit the safe use of GNSS over wide areas around any fixed service installation. To compensate for these restrictions, retention of current terrestrial radionavigation systems by aviation may be needed, leading to inefficient use of available spectrum. More importantly, harmful interference situations can arise leading to disruption to GNSS, affecting the safety of aircraft in flight. Thus, the WRC‑2000 agreement to terminate use of this band on a primary basis in 2005 (2010 in some countries) and all use in 2015 still constitutes a severe and unacceptable constraint on the safe and effective use of GNSS in some areas of the world. It is therefore recommended that deletion of these footnotes be effective as from 2007 at the latest. It is further noted that in Footnote 5.362B the allocation to the fixed service on a primary basis in a number of countries has expired at the timing of WRC-07. Finally, the alternative allocation to the aeronautical radionavigation service in Footnote 5.363 excludes the use of the band 1590-1610 MHz by the radionavigation satellite service. This is undesirable and the frequency range of this footnote should be amended to exclude the band 1590-1610 MHz. 


d)
In the band 4 200–4 400 MHz, which is reserved for use by airborne radio altimeters, Footnote 5.439 allows the operation of the fixed service on a secondary basis. Radio altimeters are a critical element in the precision landing of aircraft under automatic guidance conditions. Interference from fixed service has the potential to affect the safety of such operations. Deletion of this footnote is recommended.

ICAO Position:
a) a)  To support deletion of Footnotes 5.181, 5.197 and 5.259, as access to these bands by the mobile service is not feasible and could create the potential for interference to important radionavigation systems used by aircraft at final approach and landing.

b)
  To support deletion of 5.203, 5.203A and 5.203B at WRC-07 to enable full use of the band 136–137 MHz for AM(R)S communications.

c)
To support the cessation of all fixed services in the band 1559–1610 MHz as of 2007 in order to remove the interference caused by the fixed service to essential aeronautical radionavigation functions and to permit the full utilization of GNSS services to aircraft on a global basis.

d) To support the deletion of 5.363 from the band

    1590-1610 MHz.

e)
To support deletion of Footnote 5.439 as a measure to protect safety critical operation of radio altimeters in the band 4200–4400 MHz.

WRC-07  Agenda Item 1.3

Agenda Item Title:
In accordance with Resolution 747 (WRC-03) (see Appendix C) consider the upgrading of the radiolocation service to primary allocation status in the bands 9000-9200 MHz and 9300-9500 MHz and extending by up to 200 MHz the existing primary allocations to the Earth exploration-satellite service (active) in the band 9500-9800 MHz without placing undue constraints to the services to which the bands are allocated.
Discussion:
These 3 cm radar bands are used extensively by aeronautical (ground and airborne), maritime (land-based and shipborne) and national defence radar systems. They cater for essentially shorter range surveillance and precision functions up to a 50 km range. In aviation, they find considerable application in precision monitoring and approach functions, and in airborne weather radar (AWR) systems where their shorter wavelength is very suitable for the detection of storm clouds. In this latter role, the frequency band 9 345–9 375 MHz has been coordinated with other users within ITU-R as the agreed aeronautical airborne frequencies for this purpose. This band provides for a narrower beam than the airborne weather radar operating at 5.3 GHz and provide a better resolution and less ground clutter. One of the vital safety functions of airborne weather radar is to give warning of hazardous weather and ensure safe separation of aircraft from hazardous weather conditions. In many countries the carriage of airborne weather radar is a mandatory requirement. This band is also used for surface detection radar. 
The ICAO policy for these radar bands is based upon the requirement that these radars are likely to remain in service for many years into the future. Sharing with maritime radars is very manageable and practical because of the different geographical usage, and coordination between the two services is good. The ongoing protection of the aeronautical uses of these bands needs to be assured. The operation of the radiolocation service in these bands needs to be based upon the results of studies in ITU-R, demonstrating that sharing with the radiolocation service on a primary basis is feasible. These studies should also result in ITU-R recommendations stipulating the conditions of the use of these bands by the radiolocation service. Any upgrade of the radiolocation service to a primary status should be considered with a footnote indicating that the radiolocation service will not cause harmful interference nor claim protection from the (aeronautical) radionavigation service. 

ICAO Position:
Accept the upgrading of the radiolocation service to primary status in the bands 9000-9200 MHz and 9300-9500 MHz on the express condition that no harmful interference be caused to the Aeronautical Radionavigation Service and the Radionavigation Service and that no protection is required from these radionavigation services, taking into account the results of relevant ITU-R Studies and Recommendations. 

No change to Footnotes 5.337, 5.427, 5.474 and 5.475. 

WRC-07  Agenda Item 1.5

Agenda Item Title:
To consider spectrum requirements and possible additional spectrum allocations for aeronautical telecommand and high-bit rate aeronautical telemetry, in accordance with Resolution 230 (WRC-03) (see Appendix D)
Discussion:
a)
TELEMETRY

The development of modern aircraft requires a large test flight programme.  These programmes are required to gather a large amount of data on the performance of the airframe under test.  By providing a real time link between the aircraft and the ground control centre, the amount of testing and the number of flights can be kept to a minimum.  This will result in faster development programmes and hence achieve a significant cost saving.  This agenda item seeks to make provision for the required air ground telemetry link.

The reduction in aircraft development cycles is important to the future of aviation. Initial estimates presented within ITU working party 8B have suggested that 60 MHz will be required to meet the telemetry in the band 3-30 GHz. As stated in Resolution 230 this 60 MHz will have to be found from one of the following methods:-

· 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;

· 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;

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

The development of telemetry links however must not adversely affect existing and planned aeronautical systems.

b)
UNMANNED AERIAL VEHICLES

There is a significant amount of development work taking place on Unmanned Aerial Vehicles (UAV).  Developments have already demonstrated the capability of large UAVs to operate over long distances (including transcontinental).  There is a need for aviation to consider how to integrate these aircraft into the airspace shared with civil manned aircraft safely and it therefore may be necessary to develop common standards for Telemetry and telecommand links between the UAV and the UAV ground control centre.  This agenda item seeks to make provision for the required air ground telemetry/telecommand link.

The potential introduction of UAVs into controlled airspace is an important development within aviation. Further, in order to allow UAVs to be fully integrated safely into controlled airspace it is essential that suitable safety of life air ground datalinks, within the frequency band 3-30GHz, are provided.  The development of telemetry and telecommand links to support UAV operations however must not adversely affect existing and planned aeronautical systems.

Note:  ICAO interests only extend to the spectrum required to ensure that UAV’s will operate to the same standards as required for other aeronautical safety of life services.

ICAO Position:
To support the allocation of suitable spectrum to support aeronautical mobile telemetry systems and associated telecommand applications, in the band 3-30 GHz in accordance with the provisions of Resolution 230, provided those allocations have no adverse impact to Aviation use of the band selected.

To support the identification and allocation of suitable spectrum in the band 3-30 GHz, to support the safety related aspects of UAV operations provided they do not adversely affect existing aeronautical systems.

To support the development of regulatory text  to accommodate new service definitions if required

To support the continued use and protection of current aeronautical mobile telemetry applications in the band 1 429 – 1 535 MHz.

WRC-07  Agenda Item 1.6

Agenda Item Title:
To consider allocations for the aeronautical mobile (R) service in parts of the bands between 108 MHz to 6 GHz, in accordance with Resolution 414 (see Appendix E), and to study current frequency allocations that will support the modernization of civil aviation telecommunication systems, taking into account Resolution 415 (WRC-03) (see Appendix F)
Discussion:
Resolution 414

In some Regions, the Aeronautical VHF communications band 117.975 – 137 MHz has reached saturation and assignable VHF spectrum for line of sight communications to support safety and regularity of flight has become increasingly limited. Aviation has identified the requirement for additional spectrum suitable to accommodate new aeronautical ATC functions, to support evolving air traffic management (ATM) requirements within the framework of the global CNS/ATM concept. There is also a requirement to support increasing AOC communication traffic.  The quantity of spectrum required is currently under study in ICAO.

A major constraint on the evolution of communications infrastructure in high traffic density areas where VHF spectrum is heavily congested, is the limited availability of spectrum allocated to the aeronautical mobile (route) service (AM(R)S). Currently, studies within ICAO are underway to develop new systems supporting CNS functions; these systems will require use of AM(R)S spectrum between 108 MHz and 6 GHz. 

There are new or emerging aviation safety requirements to provide more information to the pilot/cockpit.  To reduce runway incursions, high integrity, wireless local area networks combined with connected grids of distributed sensors may enable aeronautical radionavigation and safety communications for the airport area.  In addition, emerging security requirements such as downlinks of video and duress signals are under consideration in ICAO.  This may result in a requirement for additional spectrum.

New CNS systems with navigation characteristics may better fall under the definition of AM(R)S.

Spectrum currently available for aeronautical use, and being considered in ICAO studies for new and emerging requirements include the 108 – 137 MHz , 328.6 – 335.4 MHz, 960 – 1215 MHz, 1 215 – 1 350 MHz,  2 700 – 2 900 MHz, 4 200 – 4 400 MHz and 5 091 – 5 150 MHz bands. With the exception of the AM(R)S allocation in the band 117.975 – 137 MHz, the remaining bands are used for radionavigation.

Preliminary studies indicate that additional AM(R)S allocations to meet the above requirement may be available    in the bands including but not limited to the 960 – 1164 MHz and 5091 – 5150 MHz..  Further studies will take into account the capacity available in the existing AM(R)S allocation.  Introduction of these new systems will require compatibility with, and protection of existing aeronautical systems already operating in the aforementioned bands.
Resolution 415

a) Modernization of Civil Aviation Telecommunications Systems  

WRC-03 identified satellite systems as the most appropriate communications services  that could bring benefits

to the civil aviation community as well as enhancing telecommunication systems for developing and sparsely

populated countries. Resolution 415 (WRC-03) details the considerations to be taken into account.  The

benefits are improved communications capability to support ICAO CNS/ATM through  the  use of the most

appropriate modern and cost effective technology, which will serve the needs of all users, aeronautical and

non-aeronautical

A number of countries in Africa, Asia and South America have implemented VSAT networks that have

improved aeronautical communications.  

Although improvements have been made to infrastructure, in some places there still exists unacceptable

difficulties of inter-operability between systems, system performance shortcomings and interconnection costs

(refer to Annex 1)  .

A clear issue that has arisen from these considerations is that there is insufficient guidance for Civil Aviation

Administrations, to work on a harmonised implementation policy for VSAT that brings about the appropriate

level of quality of service to ensure a consistent approach within a region. ICAO recognises that this issue

should be addressed at the regional level in conjunction with Civil Aviation Administration, Radio Regulators,

and telecommunications service providers 

It is generally accepted that current FSS allocations for VSAT provide sufficient capacity for ground to ground

aeronautical communications. However, the ITU-R should  consider strengthening Resolution 415 (WRC-03)

and ITU-R recommendations  in order to better reflect in the Radio Regulations  the special use by Civil

Aviation of those current allocations.

b) MSS frequency requirements (It was not possible to conclude discussions for this part of the draft position)

[The aviation community has a number of initiatives underway that are investigating future systems  and technologies  to  modernize civil aviation communications, expand CNS/ATM systems  and develop applications that will create an overall increase in efficiency of air operations.  They include implementation of systems on-board aircraft in different band allocations to serve aeronautical purposes other than safety requirements. These systems can be used to enhance safety and security of air operations

One example is an AMSS system operating in the 14-14.5 GHz band (Earth-to-space), that provides a broadband communications capability that has the potential to meet some of the needs of these developing applications.

There is, however, no formal corresponding downlink (space-to-Earth) allocation for the AMSS.  

The 14th Plenary Meeting of the WRC-03 identified bands for use for this corresponding downlink (refer to Annexe 1).

Discussions within ICAO took into account ITU Recommendation 34 (WRC-95) which states, “that future world radiocommunication conferences, whenever possible, should allocate frequency bands to the most broadly defined services with a view to providing maximum flexibility in spectrum use”.  ICAO has concluded that the scope of Resolution 415 (WRC-03) and Agenda Item 1.6 allow consideration of the use of the current satellite allocations in 10/12 GHz band to formalise the downlink frequencies identified by the 14th Plenary of the WRC-O3, as referenced in Annex 1.  

ICAO recognises there is a need to have those frequencies, as stated in Annexe 1, identified in the Radio Regulations in order to allow development of systems with some Regulatory certainty.]
ICAO Position:
Resolution 414

To support global allocations to the Aeronautical Mobile (R) Service in the frequency bands 960-164 MHz and 5091-5150 MHz if shown to meet global CNS/ATM requirements on the basis of compatibility with the existing services.

To support the outcome of studies that identify additional bands between 108 MHz to 6 GHz that meet the criteria to satisfy global CNS/ATM requirements.

Resolution 415

a) Modernization of Civil Aviation Telecommunications Systems

To support studies that identify appropriate regulatory measures that can be used in current satellite frequency allocations that will allow the modernisation and future use of aeronautical communications systems for CNS/ATM, especially in developing countries, noting that this spectrum may also support other non-aviation users.

b) MSS frequency requirements

[Support the formalising in the Radio Regulations, of the following bands for the use of the aeronautical mobile-satellite service :

Region 1: 10.7-11.7 GHz and 12.5-12.75 GHz (s-E)

Region 2: 10.7-12.2 GHz (s-E)

Region 3: 10.7-11.7 GHz and 12.2-12.75 GHz (s-E)

as this will formally identify the complimentary downlink component of the 14-14.5 GHz AMSS secondary allocation made at WRC-03.]

Annex 1

a) Modernization of Civil Aviation Telecommunications Systems

VSAT systems that have been implemented have partially solved previous problems, such as ground-ground

communications, extended VHF air-ground communications and are preparing for future spaced based

augmentation systems (SBAS).  As these systems were implemented on a sub-regional basis or country-by

country basis,  there remains compatibility issues for integration at regional level.

Furthermore some countries have successfully implemented VSAT systems that are providing appropriate levels of service that meet different aeronautical requirements in enhancing communications, navigation and surveillance functions.  This has been accomplished by the use of GSO satellites and consideration is being given also to non-GSO satellite systems for this purpose.
b) MSS frequency requirements

[WRC-03 removed the restriction of aeronautical mobile-satellite service in the secondary MSS allocation in the 14-14.5 GHz band (Earth-to-space) and there are currently several AMSS operators who will commence services in this band in 2004.

In response to a question from the Delegate from the Arab Republic of Syria regarding the associated downlink frequencies, and by virtue of agreement made by Administrations as recorded in the minutes of the 14th Plenary meeting of the WRC-03: Document 410E 

15.41
The delegate of Australia said that the Conference had decided to extend the mobile‑satellite service secondary allocation in the 14-14.5 GHz band (Earth-to-space) to include the aeronautical mobile-satellite service. As part of that decision, with regard to the use of the associated downlink (space-to-Earth) band that would facilitate that service, he suggested that the meeting should note the following:


“1.
The downlink (space-to-Earth) bands associated with the secondary mobile‑satellite service


allocation shall be: in Region 1, 10.7‑11.7 GHz and 12.5‑12.75 GHz; in Region 2,


10.7‑12.2 GHz and 12.7‑12.75 GHz; and in Region 3, 10.7‑11.7 GHz and 12.2‑12.75 GHz.


2.
The use of the downlink (space-to-Earth) bands listed above by the aeronautical


mobile‑satellite service shall be under the provisions of No. 4.4.”

15.42
It was so agreed.
It should be noted that the frequencies identified in Region 2 above, differ from that being sought by ICAO.  The band 12.7-12.75 GHz is allocated in the Radio Regulations as Earth-to-space and as such is not intended

for use by the aeronautical mobile-satellite service.]
WRC-07  Agenda Item 1.13

Agenda Item Title:
Taking into account Resolutions 729 (WRC-97) see Appendix F1), 351 (WRC-03) (see Appendix F2) and 544 (WRC-03) (see Appendix F3), to review the allocations to all ser vices in the HF bands between 4 and 10 MHz, excluding those allocations to services in the frequency range 7000-7200 kHz and those bands whose allotment plans are in Appendix 25, 26 and 27 and whose channelling arrangements are in Appendix 17, taking into account the impact of new modulation techniques, adaptive control techniques and spectrum requirements for HF broadcasting.  

Discussion:
Within the frequency range 4-10 MHz, various frequency bands are allocated to the aeronautical mobile (R) service and the allotment plan for these frequency bands is in Appendix 27 to the Radio Regulations. Although these bands have been excluded from consideration of this agenda item, it is of concern to aviation that any new allocation, in particular to the high-powered broadcasting service, will not cause interference to the aeronautical mobile (R) service. In addition, the introduction of any new modulation technique, in particular digital modulation by the broadcasting service, may cause interference to the aeronautical mobile (R) service if these techniques are applied in bands adjacent or in close proximity of these aeronautical bands. 

ICAO Position:
Monitor developments of future allocations and techniques that are considered in the review of the bands between 4-10 MHz and ensure that these will not cause harmful interference in the aeronautical HF bands. 

WRC-07  Agenda Item 1.16

Agenda Item Title:
To consider the regulatory  and operational provisions for Maritime Mobile Service Identities (MMSIs) for equipment other than shipborne mobile equipment, taking into account Resolutions 344 (Rev. WRC-03) (see Appendix G) and 353 (WRC-03) (see Appendix H) 

Discussion:
Maritime Mobile Service Identities (MMSIs) are unique identifiers for individual stations and provide a rapid method of identification. Several ITU-R recommendations cover the assignment and use of these MMSIs for ship and land stations. The need to assign MMSIs for Automatic Identification Systems (AIS) on Search and rescue (SAR) aircraft, in accordance with the provision of recommendation ITU-R M.1371 in order to communicate efficiently in the maritime mobile service when engaged in SAR operations. With respect to using AIS on board an aircraft provisions for a standard format of the identification number are ecessary. WRC-07 will consider necessary changes to the Radio Regulations to allow MMSIs to be used on board SAR aircraft.  

ICAO supports measures aimed at improving the use of MMSIs on board SAR aircraft. [Changes to the Radio Regulations should be made on the condition that these are compatible with ICAO Standards and Recommended Practices (SARPs).]   


Editorial note: this material requires coordination with ATM and checked against any Annex 10 or 12 provisions

ICAO Position:
Support measures improving the use of MMSIs on board SAR aircraft for automatic identification system (AIS). 

WRC-07  Agenda Item 1.17

Agenda Item Title:
To consider the results of ITU-R studies on compatibility between the fixed-satellite service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03) (see Appendix I)
Discussion:
This agenda item seeks to complete the studies undertaken in response to agenda item 1.16 of WRC-03 on feeder links for non-geostationary satellite systems. Studies completed to date have shown that there are significant difficulties with an allocation to the fixed-satellite service in this frequency range, in particular if existing (passive) services are to be afforded protection from these feeder links. Of concern to aviation is that the allocation to the aeronautical radionavigation service in Footnotes 5.334 and 5.338 (used for radar systems) are protected from harmful interference. It is also necessary to secure protection from harmful interference of the band 1429-1535 MHz (Footnotes 5.342 and 5.343, stipulating the use of this band for aeronautical telemetry). 

ICAO Position:
Use of the band around 1.4 GHz by the fixed satellite service for feeder links for non-geostationary satellite systems should not be introduced in any of the aeronautical bands in this frequency range; aeronautical usage needs to be protected from harmful interference. 

WRC-07  Agenda Item 1.20

Agenda Item Title:
To consider the results of studies and proposals for regulatory measures, if appropriate, regarding the Earth exploration-satellite service (passive) from unwanted emissions of active services in accordance with Resolution 738 (see Appendix J)

Discussion:
The Earth exploration-satellite service (passive) operates in the frequency band 1400-1427 MHz and is seeking protection from active services in the adjacent bands. 


Of concern to aviation is that the band below 1400 MHz is used by the aeronautical radionavigation service (radar) through Footnotes 5.334 and 5.338 and their operations should not be unduly constrained. The use of the band above 1427 MHz (1429-1535 MHz) is regulated through Footnotes 5.342 and 5.343 for aeronautical telemetry and this usage should not be adversely affected by the wish to improve protection to the Earth exploration-satellite service.

ICAO Position:
Protection of the Earth exploration-satellite service in the band 1400-1427 MHz should not impose undue constraints to the use of the adjacent bands by aviation.

WRC03  Agenda Item 2

Agenda Item Title:
To examine the revised ITU‑R Recommendations incorporated by reference in the Radio Regulations communicated by the Radiocommunication Assembly, in accordance with Resolution 28 (Rev. WRC‑2000), and to decide whether or not to update the corresponding references in the Radio Regulations, in accordance with principles contained in the Annex to Resolution 27 (Rev. WRC‑2000)

Discussion:
Currently no new or amended ITU‑R recommendations referring to aeronautical radio services and incorporated by reference in the ITU Radio Regulations have been identified.
ICAO Position:
No change to the current references in the Radio Regulations to ITU-R recommendations related to aeronautical services. 

WRC03  Agenda Item 4

Agenda Item Title:
In accordance with Resolution 95 (Rev. WRC-2000), to review the resolutions and recommendations of previous conferences with a view of possible revision, replacement or abrogation. 

ICAO Position:
Resolutions:

Resolution
No.
Title
Action recommended

18
(Mob-83)
Relating to the procedure for identifying and announcing the position of ships and aircraft of States not parties to an armed conflict
No change

20

(Rev. WRC-03)
Technical cooperation with developing countries in the field of aeronautical telecommunications
No change

26
(Rev. WRC-97)
Footnotes to the Table of Frequency Allocations in Article 5 of the Radio Regulations
No change

(WRC-07

Agenda Item 1.1)

27

(Rev. WRC-97)
Use of incorporation by reference in the Radio Regulations
No change

28

(Rev. WRC-03)
Revision of references to the text of ITU-R Recommendations incorporated by reference in the Radio Regulations
No change

44

(Mob. 87)
Compatibility of equipment used in the mobile-satellite service
No change

63

(Rev. WRC-03)
Protection of radiocommunication services against interference caused by radiation from industrial, scientific and medical (ISM) equipment
No change

95

(Rev. WRC-03)
General review of the Resolutions and Recommendations of world administrative radio conferences and world radiocommunication conferences
No change

114

(Rev. WRC-03)
Studies on compatibility between new systems of the aeronautical radionavigation service and the fixed-satellite service (Earth-to-space) (limited to feeder links of the non-geostationary mobile-satellite systems in the mobile-satellite service) in the frequency band 5091-5150 MHz
No change 





205

(Rev. Mob-87)
Protection of the band 406–406.1 MHz allocated to the mobile-satellite service
No change

207

(Rev. WRC-03)
Measures to address unauthorized use of and interference to frequencies in the bands allocated to the maritime mobile service and to the aeronautical mobile (R) service
No change 





217

(WRC-97)
Implementation of wind profiler radars
No change

222

(WRC-00)
Use of the bands 1525–1559 MHz and 1626.5–1660.5 MHz by the mobile-satellite service
No change

225

(Rev. WRC-03)
Use of additional frequency bands for the satellite component of IMT-2000
No change









405
Relating to the use of frequencies of the aeronautical mobile (R) service
No change

603

(WRC-00)
Studies on compatibility between stations of the radionavigation-satellite service (Earth-to-space) operating in the frequency band 

5000–5010 MHz and the international standard system (microwave landing system) operating in the band 5030–5150 MHz
To be deleted

(Studies are completed)









607

(WRC-00)
Studies on compatibility between stations of the radionavigation-satellite service (Earth-to-space) and the radiolocation service operating in the frequency band 1300–1350 MHz
Delete after appropriate ITU-R recommendations are adopted

644

(Rev. WRC-00)
Telecommunication resources for disaster mitigation and relief operations
No change





705

(Mob-87)
Mutual protection of radioservices operating in the band 70–130 kHz
No change

706
(Rev. WRC-00)
(Rev. WRC-2000) Operation of the fixed and maritime mobile services in the band 90–110kHz
No change

725

(WRC-97)
Use of the frequency band 5350–5460 MHz by spaceborne active sensors
Delete

729

(WRC-97)
Use of frequency adaptive systems in the MF and HF bands
Delete after WRC-07



COM 4/4
Maritime mobile service identities (MMSIs) for equipment other than shipborne equipment
No change

COM 4/11
Identification of additional spectrum for the broadcasting service in the HF bands
Delete after WRC-07

COM 4/14
Compatibility analysis between the Earth exploration-satellite service and(passive) and active services
Delete after WRC-07

COM 4/17
Future compatibility analyses between the radio astronomy service and active space services in certain adjacent or nearby bands
Delete after WRC-07

COM 5/2
Use of the band 108-117.975 MHz by aeronautical services
Delete after studies completed

COM 5/5
Use of the frequency band 1215-1300 MHz by systems of the radionavigation-satellite service
Delete after studies completed

COM 5/8
Protection of aeronautical radionavigation systems from the equivalent power flux-density produced by radionavigation-satellite service networks and systems in the 1164-1215 MHz band
No change

COM 5/14
Protection of existing services in all Regions from non-geostationary-satellite networks in the fixed satellite service in the fixed-satellite service using the frequency bands around 1.4 GHz on a secondary basis 
Delete after WRC-07

COM 5/18
Coordination and bilateral resolution of technical compatibility issues for radionavigation-satellite networks and systems in the band 1164-1300 MHz, 1559-1610 MHz and 5010-5030 MHz 
No change

COM 7/3
Studies regarding devices using ultra-wideband technology
Delete after studies completed

COM 7/5
Consideration of mobile allocations for use by wideband aeronautical telemetry and associated telecommand
Delete after WRC-07 if studies are completed

COM 7/6 
Consideration of the frequency range between 108 MHz and 6 GHz for new aeronautical applications
Delete after WRC-07 if studies are completed

COM 7/7
Study of current satellite frequency allocations that will support the modernization of civil aviation telecommunication systems
Wait outcome of WRC-07

COM 7/9
Possible upgrade of the radiolocation service to primary allocation status in the frequency bands 9000-9200 MHz and 9300-9500 MHz, and possible extension of the existing primary allocations to the Earth exploration-satellite service (active) in the band 9500-9800 MHz 
Delete after WRC-07





Recommendations:

Recommendation No.
Action
Recommended
Reason

REC. 7
Retain
Aircraft station and aircraft earth station standard form for station licences

REC. 9
Retain
Prevent broadcasting from ship or aircraft outside national territories

REC. 66
Retain
Continuing studies of spurious emission levels

REC. 71
Retain
Standardization activities of international bodies

REC. 401
Retain
Efficient use of worldwide allotments in Appendix 27 Aer2





REC. 604
Retain
EPIRB characteristics

REC. 606
Delete
Radio altimeter 4200–4400 MHz study completed in CCIR; concluded no change to allocation possible

REC. 709
Retain
Action not yet completed

REC. 710
Retain
Action not yet completed

REC. COM 7/2
Delete after WRC-10
Review of technical, operational and frequency issues for terrestrial wireless intercative multimedia applications on a global basis 

Editorial note: check all REC/RES whether they are still in the Radioregulations

WRC-07  Agenda Item 7.2

Agenda Item Title:
To recommend to the Council items for inclusion in the agenda for the next WRC, and to give its views on the preliminary agenda for the subsequent conference and on possible agenda items for future conferences, taking into account Resolution 802 (WRC‑03) see Attachment B)

Discussion:
This agenda item addresses the preliminary agenda for WRC‑10, which will be developed by WRC‑07. Items of aeronautical interest that should appear in the WRC‑10 include:
a)
Deletion of country footnotes in aeronautical bands 
b)
Review of results of studies conducted in accordance with Resolution 222 (WRC‑2000)

Resolution 222, inter alia, calls for ITU‑R studies to ensure spectrum availability and protection for the aeronautical mobile‑satellite (R) service in the 1.5–1.6 GHz band. The result of such studies should be reviewed by WRC‑10 with a view to assessing the need of changes to the Radio Regulations to satisfy AMS(R)S spectrum requirements in the band. Participation by aviation experts to the relevant ITU‑R studies is required.

c)
Wireless interactive multimedia. These systems, most likely to be used on an un-licensed basis and on yet undetermined frequencies need to ensure protection to aeronautical services and systems.

ICAO Position:
To support the inclusion in the agenda of WRC-10 of an item addressing the review of results of studies conducted in accordance with Resolution 222 (WRC-2000).
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SUMMARY

Over many years the problem of interference from high powered FM broadcast stations into VHF aeronautical radiocommunications equipment has been studied, resulting in ITU-R Recommendation SM.1009-1.  Some countries are evaluating digital sound broadcasting systems for possible introduction into the FM broadcasting band.  At WRC-03 it was recognised that no studies had been performed into the compatibility between digital sound broadcasting systems and aeronautical systems, and Resolution [COM5/2] was approved to resolve that the ITU-R study these issues.  This paper considers the three digital sound broadcast systems capable of operating in the FM band and their comparative suitability.  The status of systems under test in various countries is considered.  A summary of the spectrum characteristics of these systems is also provided.

BACKGROUND AND INTRODUCTION

1.2 Interference management process between FM broadcasting and aeronautical services

Frequency modulation (FM) broadcasting service interference to instrument landing systems (ILS) localiser, VHF omnidirectional radio range (VOR) and aeronautical VHF communications equipment has been a widely recognised problem for many years.  

The problems of interference to aircraft receivers is usually due to the following factors:

1. FM broadcasting stations operate with high-powers levels of up to 250kW erp, whereas aeronautical facilities in the adjacent band operate with power levels in the range 0.02-6kW erp;

2. FM broadcasting stations due to their high power levels transmit significant spurious emissions;

3. Some airborne ILS/VOR receivers have a high susceptibility to FM interference.  ICAO has addressed this through new interference immunity standards in Annex 10 Vol I applicable from 1998.  Some State regulation do not confirm to the new standard;

4. There is no guard-band between the highest assignable frequency for FM broadcasting (107.9 MHz) and lowest assignable radionavigation frequency (108.0 MHz).

The decision of the World Administrative Radio Conference (Geneva, 1979) to extend the FM broadcasting band to 108 MHz put aeronautical and broadcasting services in adjacent bands.  Recognising that this change might lead to interference problems, studies were carried out within the ITU Study Groups from 1982 to 1995 to determine the technical constraints to be used to achieve compatibility between the services.

At the Regional Administrative Conference for FM sound broadcasting in the VHF band (Region 1 and certain countries concerned in Region 3), Geneva 1984, compatibility criteria and assessment criteria assessment were agreed (called “Geneva Agreement, 1984” or GE84).  However, compatibility between the FM broadcasting frequency plan and the aeronautical radionavigation service frequency plan was not fully studied.  Also, no compatibility tests with the aeronautical mobile (R) service (117.975-137 MHz) were performed.  Further studies were carried out by the ITU-R study groups resulting in the approval of Recommendation ITU-R SM.1009-1 in 1995.

Considerations at ITU Study groups and WRC-03 

An agenda item for the WRC-03 (1.28) considered an allocation for data link applications such as Ground Based Augmentation System (GBAS) in the 108-117.975 MHz band.  The agenda was also broadened to consider airborne data link systems transmitting navigation and surveillance signals such as VDL Mode 4.

The change to the allocation in the 108-117.975 MHz band especially for the airborne data link systems raised the concern of the broadcast community that these new systems might impose additional constraints on their systems in the adjacent 87-108 MHz band.  

Previous to WRC-03 Australia had submitted a preliminary draft new question (8B/265) at the ITU-R WP8B meeting in September 2002 to consider the compatibility between digital radio broadcasting systems and aeronautical radionavigation systems operating in the bands adjacent to 108 MHz.  The new question did not get up but a liaison statement was sent to WP6E (6E/274) identifying that the compatibility between digital broadcasting systems and aeronautical systems had not been address, and requesting information related to implementation, schedules, relevant technologies and standards related to  proposed digital radio broadcasting in the band.       

The ITU-R WP6E meeting in March 2003 sent a reply to the WP8B liaison statement (8B/310).  WP 6E indicated that it was aware that the US had operational systems at several locations, that India had a pilot project, and that Thales was coordinating a consortium of some 15 companies in the development of a new digital system that may be based upon DRM modulation.  WP 6E invited WP 8B to review Recommendation ITU-R BS.1114-3 for technical data that would facilitate a compatibility analysis. 

At WRC-03 a footnote 5.BA03 was introduced to allocate the new aeronautical systems as aeronautical mobile (R) services in the 108-117.975 MHz limited to ICAO systems supporting navigation and surveillance functions.  These systems are not to interfere with existing ARNS.  The new footnote references a new Resolution [COM5/2].  The new Resolution [COM5/2] resolves that: 

1. no additional constraints be placed on the broadcasting service in the adjacent band;  

2. that new aeronautical systems like VDL/4 shall be restricted to 112 MHz and above until compatibility issues with FM and digital broadcasting systems are resolved, and  

3. that ITU-R studies will occur into the compatibility between the aeronautical and broadcasting (FM and Digital) services.

Very High Frequency (VHF) broadcast bands

The VHF Band covers 30 – 300 MHz.  Within the VHF Band there are three bands used for broadcasting as outlined below.

VHF Band I includes frequencies from 45 - 70 MHz and has, in part, been used to provide channel 0, 1 and 2 analog television services (amongst other non-broadcasting uses). 

VHF Band II covers 87.5 - 108 MHz and is generally used for FM broadcasting although it has also been used for television broadcasting in some countries. 

VHF Band III covers 174 - 230 MHz and is generally used for television broadcasting. The spectrum from 230 - 240 MHz is used for radiocommunication services, particularly by defence, but has been identified as being possibly suitable for digital radio services, particularly in Europe.  

TERRESTRIAL DIGITAL SOUND BROADCASTING SYSTEMS

ITU-R WP6E is the broadcasting working party studying systems and the technical basis for planning for digital sound broadcasting in the range 30-3000 MHz.  System details are available in the Recommendation ITU-R BS.1114-4. 

BS.1114-4 describes three digital sound broadcast systems capable of being operated in the 30-3000 MHz band:

1.3 Digital System A

Digital System A also known as the Eureka 147 digital audio broadcasting (DAB) system, has been developed for both satellite and terrestrial broadcasting applications in order to allow a common low-cost receiver to be used.  It has been actively supported by the European Broadcasting Union (EBU) for introduction of digital broadcasting into Europe.  Since 1998, the system has been successfully demonstrated and extensively tested in various frequency bands between 200 MHz and 1500 MHz in Europe, Canada, the US and in other countries.  The full system specification is European Telecommunications Standard ETS 300 401.  Although Eureka 147 was designed to operate over a wide spectrum range from 30 - 3000 MHz, it has only been commercially implemented in two spectrum bands, VHF Band III and L-Band.

1.4 Digital System C

Digital System C, also known as the iBiquity In-Band On Channel (IBOC) Digital Sound Broadcast (DSB) system, is a fully developed system in the 88-108 MHz band with experimental operations in five major metropolitan areas in the US.  The system is designed for terrestrial broadcasting applications.  The system has the ability to offer simulcasting of analogue and digital signals and would allow transition for existing FM broadcasters from analogue to digital broadcasting. Regarding the operational United States systems, additional detail, including the results of extensive laboratory and field tests, is available from the United States’s National Radio Systems Committee’s (NRSC) website, under www.nrscstandards.org , Subcategory DAB Subcommittee.  Consumer radios will be offered for sale beginning June 2003. The FCC is supporting the NRSC’s development of a standard based on Digital System “C” for digital broadcasting in this band.  Protection ratios have been developed that cover the entire band from 88 to 108 MHz, including the guardband edge effects at the upper end.

1.5 Digital System F

Digital System F, also known as the Integrated Services Digital Broadcasting – for Terrestrial Sound Broadcasting (ISDB-TSB) system, is designed to interface with multimedia broadcasting using terrestrial networks.  The system has been field-tested and demonstrated in the 188-192 MHz and 2532-2655 MHz bands. This system has been adopted for digital terrestrial sound broadcasting by Japan.

1.6 In summary

Table 1 summarises the key aspects of the 3 digital systems considered.

Parameter
Eureka 147
IBOC-FM
ISDB-TSB

Bands
VHF Band-III
L-Band
VHF Band II
(FM Band)
VHF, UHF

Origin
Europe
US-proprietry
Japan

Terrestrial
Yes
Yes
Yes

Satellite
Possible
No
Possible

Hybrid
Possible
No
Possible

Wideband
Narrowband
Wideband
1.5 MHz
Narrowband
200 kHz
Wideband
0.4 or 1.3 MHz

Modulation System
COFDM
QPSK
COFDM
COFDM DQPSK, QPSK, 16-QAM, 64-QAM

Max data rates
1.2 Mbit/s
98 kbit/s
0.3-5.3 Mbit/s

Infrastructure
FM/TV and infill sites
FM sites
FM/TV sites

Standardisation
Extensive
Developmental, limited
Some

Receiver availability
Yes
No
No

On-air
Yes
Tests
Tests

Table 1 – Summary of ITU-R approved Digital Sound Broadcasting Systems

Other than these three systems, there are a number of systems specifically designed for satellite broadcasting or have wide bandwidth requirements (eg. DVB-T, Worldspace and SDARS).  Due to their transmission requirements including bandwidth and antenna size there is no plans for use of these systems in the VHF Band II and therefore these systems are not considered in this paper.

There are other systems designed specifically for the HF or MW bands which due to their lack of bandwidth provide no benefits over FM analogue systems and are therefore not considered in this paper (eg IBOC-AM and DRM).

DIGITAL SOUND BROADCASTING SYSTEMS SUITABILITY IN VHF BAND II

VHF Band II (87.5-108 MHz) is generally used world-wide for FM sound broadcasting although some countries also operate television in the band.

1.7 Eureka 147

To allow Eureka 147 into the VHF Band II, for many countries it would require significant reorganisation or closure of FM services to clear sufficient spectrum for the 1.5 MHz channel bandwidth.  Therefore commercially it does not appear to be a viable candidate for the FM band in the short to medium term.  In the long term, subject to receiver availability, the band may be suitable following the closure of FM radio services.

1.8 IBOC-FM

VHF-FM services in many countries operate with a 100 kHz channel spacing, using a channel bandwidth of 200 kHz.  The IBOC-FM system has been designed for use with 100 kHz channel spacing and therefore can operate within the channel bandwidths of the existing VHF-FM band. 

1.9 ISDB-TSB
Japanese VHF bands are currently organised as follows:

VHF Band II, 76 - 90 MHz, for FM Radio broadcasting 
VHF Band II, 90 - 108 MHz, for TV broadcasting
VHF Band III, 170 - 222 MHz, for TV broadcasting. 

From available information on trials conducted to date, it appears there may be an intention for the ISDB-TSB services to operate in Japan in the VHF bands below 222 MHz (ie VHF Band III and possibly Band II).

COUNTRY IMPLEMENTATION OF DIGITAL SOUND BROADCASTING SYSTEMS

Digital radio broadcasting has only been employed on a commercial scale since the mid 1990s.  It is therefore at an early stage of development and no country has yet achieved significant commercial breakthrough of services.

1.10 Eureka 147

The UK, Germany and Canada, are reasonably advanced, through terrestrial application of the Eureka system for digital radio.  A number of other European countries have also commenced Eureka services.

In the UK, digital services commenced in 1995 with the simulcast of a number of BBC services, while commercial services commenced in 1999 through the nation-wide commercial multiplex operator, Digital One. The UK currently employs VHF Band III (217.5 to 230 MHz) spectrum for Eureka and has plans to make L-Band spectrum (1452-1467.5 MHz) available in 2007. 

Regular digital radio operations began in Germany in 1999, with Sachsen Anhalt being the first State to launch services. Around half of Germany’s digital radio services are provided by the commercial sector.  Germany has commenced services in both the L-Band and VHF Band III (223-230 MHz).  The Frequency Assignment Ordinance (2001) stipulates that all analog frequency allocations will be revoked by 2015 for FM radio.

In Canada, digital radio services have been operating in the L-Band since early 1999 in Toronto, Montreal and Vancouver, and since early 2000 in Ontario. Most digital radio services in Canada are simulcasts of existing analog services.

Other countries to have implemented the Eureka system include France, Sweden, Portugal, Italy, Spain, and Belgium.

Australia conducted a series of satellite trials of Eureka 147 in 1996 and terrestrial L-Band trials in 1997.  Commercial trials for terrestrial Eureka 147 commenced on L-Band in Sydney in 1999 which are still operating.  There is planning of further terrestrial trials of Eureka 147 in Sydney in the VHF band III.

IBOC-FM

In the US, the terrestrial digital radio solution is being pursued through the proprietary iBiquity IBOC system.  Late in 2002, the US Federal Communications Commission (FCC) approved the use of the IBOC system for trials of terrestrial digital radio in the FM band.  With the FCC’s decision, approximately 40 broadcast groups and stations in 26 US states indicated their intention to commence IBOC broadcasts in 2003.  While a number of broadcasters have commenced trials, there are no consumer receivers currently available.  

In February 2003, iBiquity announced an incentive program for US broadcasters wishing to convert to digital IBOC technology.  The incentives include cheaper licence fees for use of its proprietary technology for commercial stations and a waiver of licence fees for not-for-profit stations.  iBiquity has alliances with a number of receiver manufacturers including Alpine, Blaupunkt, Clarion, Delphi, Harman Kardon, JVC, Kenwood, Mitsubishi, and Panasonic.  iBiquity has also formed an alliance with the Ford Motor Company for installation of IBOC receivers in new vehicles in return for an equity position in iBiquity.

Australia is holding discussions with Ibiquity to establish the first trial of HD radio outside of the US.

ISDB-TSB
In Japan, digital radio via the ISDB-TSB system will be trialed from late 2003 in Tokyo and Osaka.  

Australia continues to monitor developments in ISDB-TSB.

SPECTRUM CHARACTERISTICS OF DIGITAL SOUND BROADCASTING SYSTEMS

Most digital radio systems use an Orthogonal Frequency Division Multiplexing (OFDM) multi-carrier scheme.  As all OFDM systems include a coding layer for improved error protection, the term Coded Orthogonal Frequency Division Multiplexing (COFDM) is usually applied.  Before transmission the information is divided into a large number of bit-streams with low data rates each. These are then used to modulate individual orthogonal carriers using an appropriate modulation scheme.  The spectrum of the signal is approximately rectangular and Gaussian noise-like as indicated in Fig. 1.  

Spectrum characteristics for the three ITU-R approved system are provided in the Recommendation ITU-R Recommendation BS.1114-4.  Relevant details are presented below.

1.11 Eureka 147

Eureka 147 has four alternative transmission modes (Modes I-IV) which allow the use of a wide range of transmitting frequencies up to 3 GHz.  As an example of the transmission signal spectrum, Figure 1 shows the theoretical output spectrum for Mode II.  This signal is typical of all three sound broadcasting systems since they all use COFDM digital radio transmissions.
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Figure 1: Eureka 147 Mode II Theoretical Output Spectrum

The out-of-band radiated signal spectrum in any 4 kHz band should be constrained by one of the masks defined in Fig. 2.  The solid line mask should apply to VHF transmitters in critical areas for adjacent broadcast channel interference. The dotted line mask should apply to VHF transmitters in other circumstances and to UHF transmitters in critical cases for adjacent broadcast channel interference.  The level of the signal at frequencies outside the normal 1.536 MHz bandwidth can be reduced by applying an appropriate filtering.
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Figure 2 – Eureka 147 transmission signal (all modes) Out-of-band spectrum mask

1.12 IBOC-FM

IBOC-FM has three waveform types: hybrid, extended hybrid and all digital.  The hybrid and extended hybrid types retain the analogue FM signal, while the all digital type does not.  All three waveform operate well below allocated spectrum emissions mask as currently defined by the Federal Communications Commission (FCC).

The digital signal is modulated using orthogonal frequency division multiplexing (OFDM).  OFDM is a parallel modulation scheme in which the data stream modulates a large number of orthogonal subcarriers, which are transmitted simultaneously. 

The amplitude scaling of each OFDM subcarrier within each digital sideband is given in Table 2 for the hybrid, extended hybrid and all digital waveforms. The values for the hybrid waveforms are specified relative to the total power of the unmodulated analog FM carrier (assumed equal to 1).  The values for the all digital waveform are specified relative to the total power of the unmodulated analog FM carrier (assumed equal to 1) that would have been transmitted in the hybrid and extended hybrid modes.  
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Table 2 – IBOC-FM OFDM subcarrier scaling

For the hybrid and extended hybrid waveforms, the values were chosen so that the total average power in a primary digital sideband (upper or lower) is 23 dB below the total power of unmodulated analog FM carrier.  The spectrum of the hybrid waveform is shown in Fig. 3.
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Figure 3 – IBOC-FM Spectrum of the hybrid waveform

For the all digital waveform, the values were chosen so that the total average power in a primary digital sideband (upper or lower) is at least 10 dB above the total power in the hybrid primary digital sidebands.  In addition, the values were chosen so that the total average power in the secondary digital sidebands (upper and lower) is at least 20 dB below the total power in the all digital primary digital sidebands.  The level of the digital subcarriers is such that the total power of these carriers is no more than 10dB below the nominal power of the FM analogue carrier that it replaces.

The all digital waveform is constructed by removing the analogue signal, fully expanding the bandwidth of the primary digital sidebands, and adding lower-power secondary sidebands in the spectrum vacated by the analogue signal. The spectrum of the all digital waveform is shown in Fig. 4.
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Figure 4 – IBOC-FM Spectrum of the all digital waveform

Hybrid and all digital carrier levels are operated well below USA’sFM emissions mask.  The example is from the United States of America, Code of Federal Regulations (CFR), Title 47 § 73.317 is summarized in Table 3.
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Table 3 – IBOC-FM Emission limits as a function of off-set from carrier frequency for FM channels in the US

In Table 4 the digital carrier power levels have been adjusted to depict the level below the 0 dBc emission mask.
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Table 4 – IBOC-FM digital carrier power

Figure 5 provides the noise level from all sources (phase noise and intermod products) in dB relative to the nominal power spectral density of the digital sidebands as measured in a 1 kHz bandwidth.  
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Figure 5 – IBOC-FM hybrid mode Emission limits

Note that since the nominal carrier power density for the hybrid mode is -41.39dB/kHz (Table 4), and the required emission limits for 0-50 kHz offset is -83.39 dB/kHz (Table 5), then the emission limit relative to the nominal carrier power density for 0-50 kHz offset is -42 dB/kHz (Figure 5).
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Table 5 – IBOC-FM hybrid mode Emission limits 

Emission limits are also provided for all-digital mode operation in ITU-R Recommendation BS.1114-4 and are not repeated here.

1.13 ISDB-TSB
ISDB-TSB uses band segmented transmission (BST)-OFDM modulation.  ISDB-TSB has commonality with the ISDB-T system used for digital terrestrial television broadcasting in the physical layer. The bandwidth of an OFDM block called OFDM-segment is approximately 500 kHz. 

ISDB-TSB consists of one or three OFDM-segments - single-segment transmission and triple-segment transmission.  Therefore the bandwidth of single-segment transmission and triple-segment transmission is approximately 500 kHz and 1.5 MHz.  A bandwidth of OFDM-segment is defined in one of three ways depending on the reference channel raster of 6, 7 or 8 MHz. The bandwidth is a fourteenth of the reference channel bandwidth (6, 7 or 8 MHz), that is, 429 kHz (6/14 MHz), 500 kHz (7/14 MHz), or 571 kHz (8/14 MHz).  The bandwidth of OFDM-segment should be selected in compliance with the frequency plans in each country.  In addition, according to the broadcaster’s purpose, they can select the carrier modulation method DQPSK, QPSK, 16-QAM or 64-QAM.

ISDB-TSB permits frequency reuse broadcasting networks to be extended using additional transmitters all operating on the same radiated frequency.  In addition, the channels of independent broadcasters can be transmitted together without guardbands from the same transmitter as long as the frequency and bit synchronization are kept the same between the channels.

In considering only single-segment transmissions, the radiated signal for 6/14 MHz segment system should be constrained by the mask defined in Fig. 6 and Table 6.  The level of the signal at frequencies outside the 429 kHz bandwidth (6/14 MHz) can be reduced by applying an appropriate filtering.  
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Figure 6 – ISDB-TSB single –segment signal Spectrum mask
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Table 6 – ISDB-TSB single –segment signal Breakpoints of Spectrum mask 

Emission limits are also provided for triple-segment transmission for 6/14 MHz operation in ITU-R Recommendation BS.1114-4 and are not repeated here

CONCLUSIONS

Of the three approved ITU-R digital sound broadcasting systems, the US IBOC-FM and Japanese ISDB-TSB systems are the most likely to be introduced into the VHF Band II (FM band) in the near to mid-term time frame.  Both systems are undergoing live testing but commercial receivers are unavailable at this time.  It may be that different countries/regions may adopt different systems and standards.  Eureka 147 is likely to be implemented (at least in the short to medium term and has been in some countries) in VHF Band III and the L-band.

Although the IBOC digital sound broadcasting system conforms to the current US FM spectrum emission mask, there have been no theoretical or practical studies to determine its compatibility with aeronautical systems such as have been performed under ITU-R Recommendation SM.1009-1.  Before serious roll-out of any of the digital sound broadcasting systems in the VHF Band II, theoretical and practical studies will be required to assess compatibility with existing and proposed aeronautical systems in the adjacent VHF band.  The aviation community needs to understand the digital sound broadcasting technology being introduced and establish links with the broadcasting community in order for them to understand the aviation communities concerns and be involved in studies carried out.
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ANNEX 1 – Footnote 5.BA03 and Resolution [COM5/2]  (WRC 03)
5.BA03
The band 108-117.975 MHz may also be used by the aeronautical mobile (R) service on a primary basis, 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 [COM5/2] (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)
RESOLUTION  [COM5/2]  (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;

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 broadcasting services,

recognizing

a)
that precedence must be given to the aeronautical radionavigation service operating in the frequency band 108‑117.975 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO) on international civil aviation, all aeronautical systems must meet standards and recommended practices (SARPs) requirements;

c)
that within ITU‑R, compatibility criteria between FM broadcasting systems operating in the frequency band 87-108 MHz and the aeronautical radionavigation service 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 planned additional aeronautical systems in the adjacent 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.BA03 shall enter into force on 5 July 2003;

2
that any additional aeronautical systems1 planned to operate in the frequency band 108‑117.975 MHz shall, as a minimum, meet the FM broadcasting immunity requirements contained in Annex 10 of the ICAO Convention on International Civil Aviation for existing aeronautical radionavigation systems operating in this frequency band;

3
that additional aeronautical 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 these additional aeronautical systems 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.







� Extract from Australian Digital Radio Study Group’s ‘Digital Radio Technology Update’ Australian Broadcasting Authority


September 2003


� ITU-R BS.1114-4, Figure 6


� ITU-R BS.1114-4, Figure 7


� ITU-R BS.1114-4, Table 15


� ITU-R BS.1114-4, Figure 32


� ITU-R BS.1114-4, Figure 34


� ITU-R BS.1114-4, Table 19


� ITU-R BS.1114-4, Table 20


� ITU-R BS.1114-4, Figure 35


� ITU-R BS.1114-4, Table 21


� ITU-R BS.1114-4, Figure 21


� ITU-R BS.1114-4, Table 9


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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