Aeronautical Mobile Communications Panel

WORKING GROUP F

Nairobi, 22 – 26 April 2002

Introduction


The eighth meeting of AMCP Working Group F was held in Nairobi from 22 to 26 April 2002 with the meeting rapporteur being Mr. S. Mitchell from the United Kingdom.  Prior to the meeting, WG-F members participated in the 2 day ICAO Eastern and Southern African Regional Co-ordination Meeting in Preparation for ITU World Radiocommunication Conference (2003) WRC 2003.

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 AMCP 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
The Rapporteur opened the meeting  and proceeded with an explanation of the administrative and domestic arrangements for the meeting.  After the introduction of participants and agreement of the Agenda, the meeting continued with the remaining Agenda items. 

2.
Agenda Item 2: Review of outcome of ITU-R activities

2.1
WP 11 was presented by the Secretariat regarding the output of ITU-R Working Party 8A with respect to  Agenda Item 1.3 of WRC 2003.  During the presentation it was stated that ICAO had made a contribution to this group and in general the material submitted by ICAO had been incorporated in the output text of the group.  There was some caution expressed however since radio regulators are targeting specific frequency bands, and in particular the band 4200-4400 MHz used for radio altimeters, without proper information and knowledge of their operational use.  The meeting was encouraged to inform their respective radio regulators on the use of these bands.

2.2
WP 10 was presented by the Secretariat for information on the current Preliminary Draft CPM text for all WRC-2003 agenda items identified as of interest to ICAO.

3.
Agenda Item 3: Preparation for WRC-2003 by regional telecommunication organisations

3.1
WPs 19, 20 & 34 were all presented as information papers and contained information regarding the current CEPT positions for WRC-2003.  During the presentations by Eurocontrol and France respectively it was stated that the CEPT positions are generally in line with those of ICAO.

3.2
WP 21 presented by Eurocontrol contained a breakdown of footnotes to other services in bands allocated to aeronautical services.  It was stressed that this WP was only applicable to Europe and was very useful in identifying bands where aviation would like certain footnotes deleted in accordance with Agenda Item 1.1 of WRC-2003.  The meeting agreed that this was a useful document and that it should be expanded to include a global view.  A small drafting group was established to begin work on producing such a document that could be developed at future WG-F meetings.  A copy of this initial work is attached as Appendix F.

3.3
WP 30 presented for information by Eurocontrol contained details of the proposed aviation spectrum and frequency management framework in Europe.  There was good interest in the framework process and it was stated by some African States that the framework identified may be useful in helping them develop something similar for spectrum and frequency management.

4.
Agenda Item 4: 5 GHz band issues

4.1
WPs 7 & 8 both contained details on the Airport Vehicle Positioning System (AVPS) currently used in trials in Japan.  WP 7 was not considered further since the text in this document was already included in WP 8.  WP 8 was introduced by IATA as a draft input paper for the forthcoming ITU-R Working Party 8B meeting in May 2002.  It is intended as supporting information for the justification for AVPS.  The group had no problems with the contents of the document however it was suggested and agreed to by IATA, that the conclusion should be modified in such a way that the frequency band 5090-5150 MHz be identified as candidate band for AVPS rather than being identified for its introduction.

4.2
WP 16 was introduced by the Secretariat as a possible outline for an input paper to ITU-R Working Party 8B.  It was explained that the document could be considered in two parts:


1)  The first part justifying proposed changes to draft CPM text and


2)  The proposed text changes.

There was considerable discussion on whether details of the AM(R)S system being evaluated by Eurocontrol should be identified in the CPM text.  The meeting agreed that the ICAO submission to the ITU should not contain these details.  Due to the uncertainties in the need for MLS expansion in the band 5091-5150, the meeting also agreed that at this moment in time the expansion band should be retained and that there was no urgent need for the Fixed Satellite Service to be removed from this band. Therefore the meeting agreed to propose a relaxation of the dates for the Fixed Satellite Service removal in the band 5091-5150 MHz from 2010 to 2015.  With some additional minor changes, the proposed CPM text modifications contained in WP 16 were agreed.

4.3
The USA introduced WP 24 in order that the meeting could be made aware of the ongoing work being undertaken in the USA for the development and introduction of new aeronautical systems in the band 5091-5250 MHz.  WP 24 identified two systems:


1)  Airport Network and Location Equipment (ANLE).  Text on this system is already included in the

Preliminary Draft CPM text for WRC-2003 and,


2)  Aeronautical Fixed.  There is currently no text included in the Preliminary Draft CPM text for such 

systems.

4.4
WP 35 was introduced by Eurocontrol in order to highlight the need for an agenda item at WRC-2006 that would allow for the identification and allocation of additional spectrum for AM(R)S.  It was explained that certain radio regulators had stated that in order for a proposal to be included under Agenda Item 7.2 of WRC-2003 (WRC-2006 Agenda Items), that proposal should come from the ITU-R Working Party responsible for that service; in this case Working Party 8B.  The meeting noted however that there is a need for ICAO to make an input to regional telecommunication organisations on this item.  The meeting agreed that an input should be made to Working Party 8B however, not in the form suggested in WP 35.  A small drafting group was formed to produce a suitable input for the ITU.  This can be found as Appendix E.  Eurocontrol was not able to agree on the list of candidate bands submitted to the ITU however it did support the idea of submitting an input to the ITU as soon as possible.  WP 35 also contained details of a potential future AM(R)S system that could be included as supporting material for inclusion in supporting CPM text; see also comment under 4.3 regarding the inclusion of AM(R)S in the CPM text relating to 5 GHz.

5.
Agenda Item 5: 108 – 117.975 MHz band issues

5.1
WP 3 was introduced by the Secretariat as a possible input paper to the forthcoming ITU-R Working Party 8B regarding interference from VDL Mode 4 transmitters into FM broadcast receivers.  While the group had no real problems with the main body of the text, a number of proposals were suggested regarding the “Conclusion” mostly aimed at strengthening it.  These proposals were not substantive since they were already contained in the main body of the text.  The Secretary agreed to modify the conclusion based upon the proposals and forward the paper to the ITU for inclusion at the next meeting of Working Party 8B.

5.2
WP 4 outlined the FM compatibility issues for VDL Mode 4 and GBAS.  During its introduction, the Secretariat stated that this document had been reviewed by the GNSSP Spectrum Sub-Group and in general they had no problems with document going forward as a contribution to Working Party 8B of the ITU-R.  After agreeing some minor changes, the group agreed that this should go forward as a contribution to Working Party 8B as an ICAO input.

5.3
WPs 36 & 15 both suggested changes to the Preliminary Draft CPM text for Agenda Item 1.28 of WRC-2003.  The content of the proposals in both papers had similar themes e.g. the introduction of a method to satisfy the WRC agenda item while linking a resolution to an allocation change for the band 108-117.975 MHz.  The introduction of such a footnote would have the advantage that the allocation change would not be system specific and therefore it would not be necessary to make proposals at a future WRC if a new navigation/surveillance datalink system met the requirements of the new resolution.  After some discussion the meeting agreed that the CPM text should contain 3 methods to satisfy the agenda item.  The meeting agreed that WP 15 should be modified to incorporate the 3rd method identified in WP 36 and then forwarded to the ITU as an input document to Working Party 8B.

5.4
WP 42 was an input from the chairman of the ICAO European Frequency Management Group on the spectrum requirements for MLS.  The paper was presented by the Secretariat however it had arrived too late to be considered as an ICAO input to ITU-R Working Party 8B.  The paper raised a number of issues however and the meeting agreed to note the paper and provide further consideration to it at a future meeting of WG-F.  One area that the meeting agreed on was that a clean sheet approach to re-planning ILS/DME/MLS in Europe was unacceptable.

6.
Agenda Item 6: HF bands issues

There were no input papers for this agenda item.


7.
Agenda Item 7: RNSS bands issues

The discussion under this agenda item were considered under two main areas: Resolution 605 of WRC-2000 and Resolution 606 of WRC-2000.  For ease of reading, these sections have been separated under this agenda item.

Resolution 605

7.1
WP 12  introduced by the Secretariat contained a preliminary draft new recommendation being developed by ITU-R Working Party 8D regarding impact assessment for the aeronautical radionavigation service in the band 1164-1215 MHz.  It was explained that the document contained no information that the group was not aware of already and that the GNSSP Spectrum Sub Group had already reviewed the document and suggested some changes.  WP 41 contained the details of the proposed changes suggested by the Spectrum Sub Group.  One area of concern that was raised was in the calculation of the epfd based upon a Cumulative Distribution Function (CDF) and this was also a concern of the Secretariat.  There was insufficient information available at the meeting to consider this further and the Secretariat informed the meeting that they would review this area and that ICAO would make a submission to Working Party 8D regarding the Spectrum Sub group proposals.

7.2
At the last meeting of WG-F considerable discussion had taken place on the concept of equivalent power flux density (epfd).  WP 22 was introduced by the USA in order to assist in understanding how epfd relates to power flux density (pfd).  Further oral inputs and discussion helped the meeting to understand the concept of epfd.

7.3
WP 40 was presented by the Secretariat as the proposed CPM text ICAO would like to see regarding WRC-2003 Agenda Item 1.15.  The meeting had no problems with this paper being submitted to the ITU.

Resolution 606

7.4
WPs 37 & 38 were presented by France regarding the assessment of interference from RNSS into radars operating in the band 1215-1300 MHz.  WP 37 was a purely theoretical study while WP 38 contained details on more of a system based study.  The results however showed similar conclusions.  There was considerable discussion regarding the two papers, which also needed to be considered in light of WP 18 to this meeting.

7.5
WP 18 was introduced by Eurocontrol as a practical study report regarding RNSS interference into radars operating in the 1215-1300 MHz band.  The results indicate that radars are susceptible to very low levels of RNSS signal type interference which would likely make it impractical for RNSS to operate however it was stated in the report that further work is still necessary.  It was also stated that the study undertaken by WP 38 used a different approach to that in WP 18.  The meeting concluded that all three papers need to be treated as information papers, since there were operational aspects that need to be taken into account and that this meeting did not contain the relevant ATM experts.  The Secretariat stated that they will attempt to identify an  appropriate panel to bring the issue to.  It was also agreed by the meeting that this item should be considered under agenda item 14 “Interference to aeronautical systems” of WG-F.

7.6
WP 29 and WP 6 needed to be considered together since they both deal with the Preliminary Draft CPM text for Resolution 606.  WP 29 presented by Eurocontrol contained an assessment of the advantages and disadvantages of the methods contained in the proposed CPM text whereas WP 6, an input from Germany but in their absence presented by the Rapporteur, made a similar assessment but also recommended that the ICAO position be changed to support a no pfd approach rather a pfd to protect radars.  During the presentation of WP 29 by Eurocontrol it was stated that at this moment in time Eurocontrol does not recommend the no pfd approach.  The USA however supported the German proposal stating that it is difficult to determine any appropriate pfd because there are no ICAO standards for these systems.  The meeting concluded that given the uncertainty of current studies and the timescales between now and WRC-2003, the ICAO position should remain unchanged at this time however future work will be considered.

8.
Agenda Item 8: 1.5/1.6 GHz MSS band issues

8.1
WP 14 presented by Eurocontrol addressed the spectrum assignment process for AMS(R)S.  In order to clarify the regulatory process, Eurocontrol had initiated a letter to the CEPT that was well received and was intended to spawn a letter from the CEPT to the ITU to clarify the situation. During the presentation, it was suggested that there is a need to generate an additional agenda item for WRC-2006 aimed at addressing ways to preserve exclusive usage by AMS(R)S within the generic MSS bands.  After discussion on this issue and consideration of Resolution 222 and consideration of the provisions in the ITU Radio regulations, it was agreed that no additional agenda item is necessary.

8.2
WP 39 was presented by France as a French policy document for information on the future aeronautical communication environment.  During the presentation it was stated that the policy had been put together considering the Eurocontrol communications strategy.  The WP proposed a plan for deployment of ICAO standardised communications systems, or in the process of being standardised, and supported the need for a new AM(R)S allocation discussed under agenda item 13.  During the ensuing discussions it was stated that any proposed new system would be brought into the ICAO process for the development of SARPs.  It was also stated that France would bring this paper to the attention of AMCP WG-C.

8.3
WP 32 presented by Eurocontrol contained the executive summary for WPs 31 and 33 which were provided for reading away from this meeting.  The executive summary references a preliminary report on a spectrum requirements study for AMS(R)S in Europe.  Eurocontrol stated that they would like feedback on the study the details of which can be found in WPs 31 & 33.  To help improve the study, meeting participants were requested to provide feedback no later than the end August 2002.  During discussions, it was agreed that the study should be brought to the attention of Mr Suzuki of Japan; the Rapporteur agreed to do this.  The study also needs to be considered in the context of how spectrum requirements are calculated for these services in the ITU recommendations.  Information on items such as PIAC and traffic growth will need to be revisited.
9.
Agenda Item 9: 2700-2900 MHz band issues

9.1
WP 5 was presented by the Secretariat for information on the discussions taking place in the CEPT on studies for the sharing of the band between the mobile systems and radar.  It was explained by members of the group that work was on going and demanded a considerable amount of aviation man power with particular radar expert skills as well as spectrum management.   The meeting was also made aware that due to the design of the radar receiver rf stage the problem was not just related to co-frequency interference but had to also consider the generation of intermodulation products.

10.
Agenda Item 10: Development/update of ICAO position for WRC-2003

10.1
WP 6 from Germany was the only input regarding a change to the ICAO position.  Please refer to section 7.6 for the discussion on this item.
11.
Agenda Item 11: ITU Plenipotentiary Conference 2002

11.1
WP 13 regarding the role of observers in the ITU was briefly introduced by the Secretariat since it had been presented at the Regional Co-ordination Group meeting the previous week.  During its introduction, it was stated that in order for the proposal to be successful it needed the support of administrations.  Participants of this meeting need to generate support from their administrations at the Plenipotentiary Conference.

11.2
During the discussion on WP 13, a possible confusion was identified with respect to the status of any information documents once they have been submitted e.g. will they be considered.  The Secretariat stated that he would attempt to clarify this point with the ITU legal section.

12.
Agenda Item 12: Universal Access Transceiver (UAT) issues

12.1
WP 23 was presented by the USA as information on the ongoing work to identify an appropriate frequency for the development and introduction of UAT.  The frequency under consideration at this moment in time is 978 MHz.  During the presentation the group was also informed that the USA plan to seek agreement from the AMCP Working Group of the Whole to be held in Montreal during May 2002, for the development of SARPs for UAT.
13.
Agenda Item 13: Consideration of additional spectrum for aeronautical services

13.1
 The meeting agreed that ICAO should seek to generate an agenda item for WRC-2006 for additional spectrum for AM(R)S.  Discussions on this took place under agenda item 4 and the ITU input can be found as Appendix E.

14.
Agenda Item 14: Interference to aeronautical systems

a)
General considerations, including assessment of the impact on CNS performance degradation

There were no working papers for this section.

b)
Ultra wideband systems

14.1
WP 9 was presented by the Secretariat for information on the Draft New Question being developed within ITU-R Study Group 8.  The Secretariat informed the meeting that the document will be discussed in detail at the forthcoming Working Parties 8B and 8D.  During the discussions that followed, it was stated that the question was watered down from the original ICAO generated question and there would be an attempt to rectify this.  The USA also stated that the studies on UWB were in the public domain and agreed to provide an appropriate web site address.

c)
Cable systems

There were no working papers for this section.

d)
Personal electronic devices on board aircraft

14.2
WP 17 presented by the Secretariat contained details on guidance material on Portable Electronic Devices on board aircraft.  During the presentation the group was asked whether there was a need for ICAO to develop something similar but more generic to be placed in the guidance material of one of the ICAO Annexes.  There was a view expressed that it may be difficult to keep up to date however the meeting agreed that a general rewrite should be attempted and presented at the next meeting of  WG-F.  It was also decided that between now and the next meeting of WG-F participants of the group should find what the JAA are doing on this topic.  USA stated that they would obtain similar information issued by the FAA and circulate it outside the meeting.

e)
Other  sources

There were no working papers for this section.

15.
Agenda Item 15: Any Other Business

15.1
The next meeting of  WG-F will be held in Mexico City from 11-19 December 2002.

15.2
At the ICAO Eastern and Southern African Regional Co-ordination Meeting in Preparation for ITU World Radiocommunication Conference (2003) WRC 2003 held the previous week, it was agreed that WG-F would assist the different ICAO regions with information on FM compatibility issues.  It was agreed by the meeting that an additional agenda item titled “FM Broadcasting” will be added to the WG-F agenda under agenda item 14. 
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Aeronautical Mobile Communications Panel

Working Group F

(Nairobi, 22 – 30 April 2002)

AGENDA

1. 
Opening and working arrangements;

2 . 
Review of outcome of ITU-R activities

Under this agenda item, outputs from ITU-R groups on issues of interest to aviation are reviewed for information only. The action required by ICAO on specific issues should be considered under the relevant agenda item (e.g. agenda item 7 for RNSS issues etc).

3. 
Preparation for WRC-2003 by regional telecommunication organisations
Inputs on this agenda item, where possible, should be provided by WG members from the relevant region.
4. 
5 GHz band issues
This agenda item includes, but is not limited to, issues related to WRC-2003 AI 1.4, 1.5 and 1.6.

5. 
108 – 117.975 MHz band issues

This agenda item includes, but is not limited to, issues related to WRC-2003 AI 1.28.

6. 
HF bands issues
This agenda item includes, but is not limited to, issues related to WRC-2003 AI 1.14.

7. 
RNSS bands issues
This agenda item includes, but is not limited to, issues related to WRC-2003 AI 1.15. Both RNSS bands in use by the ICAO GNSS and other bands can be considered under this agenda item.

8. 
1.5/1.6 GHz MSS bands issues
This agenda item addresses the availability of spectrum for the AMS(R)S in this band

9. 
2700 – 2900 MHz band issues
This agenda item addresses the proposed introduction of the mobile service in the band

10. 
Development/update of ICAO position for WRC-2003
This agenda item addresses the content of the ICAO position for WRC-2003. Issues discussed under other agenda items (e.g. agenda items 4, 5, 6, 7) would be considered under this agenda item as well if they may have an impact on the ICAO position 

11. 
ITU Plenipotentiary Conference 2002
This agenda item addresses the preparation of the ITU Plenipotentiary Conference, including the development of ICAO inputs if required.

12. 
Universal Access Transceiver (UAT) issues
This agenda item addresses the spectrum-related regulatory and technical issues associated with the introduction of the UAT.

13. 
Consideration of additional spectrum for aeronautical services

This agenda item addresses the regulatory aspects associated with the introduction of new allocations to

aeronautical services. 

14. 
Interference to aeronautical systems

a. General considerations, including assessment of the impact of CNS performance degradation due to interference

b. Interference from ultra wideband systems;

c. Interference from cable systems;

d. Interference from personal electronic devices on board aircraft;

e. Interference from other sources 
Under this agenda item, an investigation of all cases of interference and of the relevant national and international regulations should be conducted, with a view to producing material for standardisation by ICAO or by other relevant national/international bodies, and to developing an assessment of the impact on aviation safety, regularity and efficiency of CNS performance degradation due to interference. 

15.
Any other business
--------------

APPENDIX B

LIST OF PARTICIPANTS

	Country/Pays

Organization
	Name/Nom
	Official Title/

Titre Officiel
	Address/Adresse
	E-Mail/Telephone/Fax

	1. Angola
	Lukoki Joao Dilutidi
	Air Navigation Dept. DNAC
	Rua Miguel De Melo

No.96, 6 Andar,

Luanda , Angola
	Tel: +244  335936/338596

Fax: +244 2 390529

dnac@snet.co.ao
dilucom@yahoo.fr

	
	Mbunga Siku
	Chef de Division de Planification Et Etudes
	DNAC - Angola

ENANA Airport

C.P. 841, Luanda

Angola
	Tel: +244 352652

Fax +244 2 390529

dnav@snet.co.ao

	
	Andre Sanzu
	Chef de Division

Télécommunication
	Aeroporto Internacional

 4 De Fevereiro

C.P. 841, Luanda, Angola
	Tel: +244 352652

Fax: +244 2 390529

dnav@snet.co.ao

	2.          Benin
	Anne-Marie Zannou
	Chef de Division de Navigation Aérienne
	Direction de L’Aviation Civile

01 B.P.  305 Cotonou

République du Bénin
	Tel: 301099/301098

zannouannemarie@yahoo.fr

	3.          Burundi
	Gamaliel Ndabirinde
	Chef du Service des Telecoms.
	B.P. 19 Bujumbura

Burundi
	gamandabi@yahoo.fr
Tel: +257 22 3797

Fax: +257 22 3428

	4.          Cameroon
	Zoa Etundi Englebert
	Deputy Director, ATM
	Cameroon Civil Aviation Authority

P.O. Box 6998

Yaounde, Cameroon
	 GOTOBUTTON BM_1_ dgccaa@iccnet.cm
Tel: +237 997 4537/230 3090

Fax: +237 230 3362

	
	Jean Pierre Kouogueu
	Chief, Telecommunications
	Cameroon Civil Aviation Authority

P.O. Box 6998

Yaounde, Cameroon
	 GOTOBUTTON BM_2_ dgccaa@iccnet.cm
Tel: +237 230 30 90/231 22 81

Fax: +237 230 33 62

	5.          Canada
	John Taylor
	Civil Aviation Inspector
	Transport Canada

ANS&Airspace

Aarnd 7th Floor

Twr ‘C’ Place de Ville 

330 Sparks St.

Ottawa - Ontario

KIA - ON8 - Canada
	 GOTOBUTTON BM_3_ taylorj@tc.gc.ca
Tel: +1 613 993 4061

Fax: + 1 613 998 7416



	6.        Côte d’Ivoire
	George Eleftériou
	Conseiller du Directeur Général SODEXAM


	01 B.P. 6333 

Abidjan 01

Côte d’Ivoire
	Tel: +255 21 27 8471

Fax: +255 21 27 7344

	7.          France
	Alain Delrieu
	DGAC/DNA, Chef De Division Radio Fréquences


	 GOTOBUTTON BM_5_ 50 Rue Henry Farman

75720, Paris

Cedex France
	Alain.Delrieu@aviation-civile.gouv.fr
Tel :+33 1 5809 4770

Fax: +33 1 5809 4920

	
	Jean Claude Ordas
	Ing. Gen-de L’A.C.
	95 Bvd du Montparnasse

Paris 7506

France
	Ordas@igacem.equipement.gouv.fr
Tel: +33 1 4954 3313

Fax: +33 1 49 54 3328

	
	Jean-Yves Guyomard
	Counsellor, Air Navigation 
	Rue Rivoalton

29200 Brest, France
	Guyomard@anfr.fr
Tel :+33 2 98 34 1240

Fax : + 33 2 98 36 1230

	8.         Gambia
	Dr. Uriel Able-Thomas
	Director of Engineering
	Civil Aviation Authority

Banjul Int. Airport

P.O. Box 285

Banjul

Gambia
	uriel2000thomas@yahoo.co.uk

uathomas@qanet.gm

Tel: +220 472318/902046

Fax: +220 472190

	9.       Ghana
	S. Tettey Banfro
	Deputy Manager Electronics
	Civil Aviation Authority

P.M.B., K.I.A., Accra, Ghana
	 GOTOBUTTON BM_9_ sbanfro@hotmail.com
Tel: +233 21 776171 Ext.1265

Fax: +233 21 773293

	10.        Kenya
           
	Shadrack Wesechere
	Senior Superintending Engineer
	Directorate of Civil Aviation

P.O. Box 30163

Nairobi, Kenya
	 GOTOBUTTON BM_:_ dca@insightkenya.com
Tel: +254 2 824557

Fax: +254 2 824716

	
	Nicholas O. Odwar
	Superintending Engineer (Electronics)
	Directorate of Civil Aviation

P.O. Box 19031, 

Kenya
	 GOTOBUTTON BM_;_ odwarneo@yahoo.com
Tel: +254 2 824700 Ext. 48, 36, 55

Fax: +254 2   824719

	
	Mari Isaac Mwangi
	Superintending Engineer
	Directorate of Civil Aviation

P.O. Box 30163

Nairobi, Kenya
	 GOTOBUTTON BM_<_ dca@insightkenya.com
Tel: +254 2 824557

Fax: +254 2 824716

	11.       Netherlands
	Hans Van Der Graaf
	Senior Project Manager Aviation
	P.O. Box 450

9700 Al Groningen

The Netherlands
	Hans.Ndgraaf@Ivw.nl
Tel: +31 50 5877 296/

          +31 651 345 776

Fax:  +31 50 5877 400

	12.       Sao Tome and

            Principe
	Deolindo Costa De Boa Esperanca
	Conseiller en Telecoms.

Aéronautiques
	Aéroport de Sao Tome

C.P. 703, Sao Tome et Principe
	 GOTOBUTTON BM_>_ deolindccosta@hotmail.com
Tel: +239 12 22560

Fax: +239 12 21154

	
	Heitor Q. Carvalho
	Chef du Department Navigation Aerienne
	Institute de L’aviation Civile

B.P. 97 Sao Tome

Republique Democratique de Sao Tome et Principe
	Tel: +239 12  21876/23330

Fax: + 239 12 22848

	13.        Somalia (CACAS)
	Moses Lusambili
	Aviation Engineer
	Somalia (CACAS)

P.O. Box 46294

Nairobi, Kenya
	 GOTOBUTTON BM_?_ icaosom@africaonline.co.ke
Tel: +254 2 622785/6/9

Fax: +254 2 522340

	
	Jackson Nzioki
	Chief Aerocom. Officer
	Somalia (CACAS)

P.O. Box 46294

Nairobi, Kenya
	 GOTOBUTTON BM_@_ icaosom@africaon.line.co.ke
Tel: +254 2 622785/6/9

Fax: +254 2 522340

	
	Hussein Einan Farah
	Technical Officer
	Somalia (CACAS)

P.O. Box 46294

Nairobi, Kenya
	 GOTOBUTTON BM_A_ icaosom@africaonline.co.ke
Tel: +254 2 622785/6/9

Fax: +254 2 522340

	
	Sayid-Osman A. Jumale
	Technical Officer
	Somalia (CACAS)

P.O. Box 46294

Nairobi, Kenya
	 GOTOBUTTON BM_B_ icaosom@africaonline.co.ke
Tel: +254 2 622785/6/9

Fax: +254 2 522340

	14.        South Africa
	Koos Pretorius
	Inspector/Navaids
	Civil Aviation Authority

Private Bag X08

Waterkloof 0148

South Africa
	 GOTOBUTTON BM_C_ pretoriusk@caa.co.za
Tel: +27 12 426 0556

Fax: +27 12 346 1807

	15.        United Kingdom
	Steve Mitchell
	Spectrum Manager
	NATS, Spectrum House

Gatwick Road

West Sussex RH6 OLG,

United Kingdom
	Steve.Mitchell@natsnav.co.uk
Tel: +44 1293 576556

Fax: +44 1293 576431



	16.       United Republic

             of Tanzania
	Ladislaus Matindi
	Chief, Infrastructure Planning
	Civil Aviation Authority

P.O. Box 2819

Dar Es Salaam

Tanzania
	 GOTOBUTTON BM_D_ civil-aviation@twiga.com
Tel: +255 22 2115079/80

Fax: +255 22 2118905



	17.       United States of America
	Donald Willis
	Manager, Spectrum Planning & Inter. Division
	 US FAA/ASR - 200

800 Independence Avenue, SW

Washington, DC 20591, U.S.A.
	Donald.Willis@faa.gov
Tel: + 202 267 9715

Fax: +202 267 5901

	International Organizations

	18       Eurocontrol
	Christian Pelmoine
	Spectrum Manager

Eurocontrol AIS/COM
	Rue De La Fusec 96

1140, Brussels

Belgium
	Christian.Pelmoine@eurocontrol.int
Tel : +32 2 729 3375

Fax : +32 2 729 3511

	19.       Agence Spatiale

            Européenne (ESA)
	Claude Loisy
	SDLS Project Manager
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Preliminary draft CPM text

Proposals for amending the preliminary draft CPM text Section 1.5 
(WRC-03 Agenda item 1.28)

Summary

This paper presents proposals for amendments to the current preliminary draft CPM text (Section 1.5 of the draft CPM report) on WRC-Agenda item 1.28). 

1
Introduction

1.1
Agenda item 1.28 of WRC-03 addresses measures “To permit the use of the band 108‑117.975 MHz for the transmission of radionavigation satellite differential correction signals by ICAO standard ground-based systems”. The ICAO position on this agenda item, approved by the ICAO Council in June 2001, is to “Support an allocation permitting the use of this band by ICAO standard systems supporting navigation and surveillance functions, on the condition that priority and protection be given to the aeronautical radionavigation service. Ensure conformity with ITU-R Recommendation IS.1009 regarding compatibility with the FM broadcasting services in the band 87.5–108 MHz.”

1.2
For the new systems that are intended to operate in this band, ICAO has adopted relevant Standards and Recommended Practices and incorporated these in Annex 10 to the Convention on International Civil Aviation. One such system is the Ground Based Augmentation System (GBAS) of the ICAO Global Navigation Satellite System (GNSS), which is transmitting satellite differential correction signals. This component in an essential element for the safe use of RNSS by aircraft. The transmitters are ground based. Protection of this system needs to be assured throughout the designated operational coverage of the system, which includes the approach and landing phase of flight. The other ICAO standard system, which is recommended to operate in this band, is designed to enhance the safety of flight through the introduction of surveillance functions in air traffic management. This system (VHF Digital Link Mode 4, VDL Mode 4) transmits from the aircraft its position and other relevant data either automatically or in response to ground station requests (Automatic Dependent Surveillance, ADS). This information is to be received by other aircraft and/or by ground stations and is used to establish safe separation between aircraft.

2
Compatibility with FM Broadcasting

2.1
ICAO recognizes that these systems, although they support navigation and surveillance functions, do not fall within the strict definition for the aeronautical radionavigation service (S1.46 of the Radio Regulations refers), to which the band 108–117.975 MHz is allocated. 

2.2
Concerning the intended use of the band 108–117.975 MHz by these systems, compatibility with the FM Broadcasting Service (BS), operating in the adjacent band 87.5‑108 MHz is to be secured through conformity with Recommendation ITU-R SM.1009. No additional restrictions on the Broadcasting Service (beyond those that have already been established for the protection of the Instrument Landing System (ILS) and the VHF Omnidirectional Range system (VOR) through Recommendation ITU‑R SM.1009) will be required for the protection of these new systems. 

2.3
Separate papers submitted by ICAO to WP 8B address provisions for FM compatibility of these new systems to be introduced in Recommendation ITU-R SM.1009, after proper coordination with Study Group 6 (Broadcasting).

2.4
These conditions do not add any further constraints to the FM Broadcasting service compared to those that already exist in Recommendation ITU-R SM.1009. Protection of the FM Broadcasting receivers from airborne transmissions of VDL Mode 4 is intended to be secured through maintaining the necessary minimum frequency separation between VDL Mode 4 and the band edge 108 MHz, as detailed in a separate submission by ICAO.

3
Review of draft CPM text by ITU-R.

3.1.
Working Party 8B of the ITU-R Study Group 8 has developed draft CPM text on possible methods to meet the objectives of Agenda item 1.28. The methods that currently are considered in ITU-R are:

Method 1
The adoption of a footnote that would enable the use of the band 108‑117.975 MHz on a worldwide basis for the transmission of radionavigation differential correction signals by international aeronautical standard systems. Since this would enable only the use of the GBAS system, as standardized by ICAO, and would not include provisions enabling the introduction of VDL Mode 4 in this band, the agenda for WRC [2006] should include an agenda item to address expanded aeronautical surveillance application in this frequency band.

This method is not supported by ICAO since it would unnecessarily delay introduction of surveillance functions (through VDL Mode 4) in this band.

Method 2
The adoption of a footnote that will permit the use of the band 108–117.975 MHz on a worldwide basis for the use and development of ICAO standard systems that support navigation and surveillance functions through a communication data link, on the condition that priority and protection be given to the aeronautical radionavigation service.

3.2
ICAO has identified a third method to be submitted for the consideration of ITU-R:

Method 3
Adopt a footnote that will permit the use of the band 108–117.875 MHz on a world-wide basis for the use and development of ICAO standardized systems that support navigation and surveillance functions through a communications data link on the condition that priority and protection be given to the aeronautical radionavigation service. This footnote must reference a Resolution which stipulates the framework for these systems to operate in terms of FM immunity requirements and the protection of the FM broadcasting service. The new aeronautical systems should not introduce more stringent constraints than already agreed for ILS/VOR.

3.3
Further work on developing material for submission to the appropriate group in ITU-R is ongoing in ICAO.

4
Action proposed

4.1
WP 8B is requested to consider changes to the preliminary draft new CPM text as contained in the Annex.

ANNEX

Preliminary Draft CPM text: Chapter 1

1.5
Agenda Item 1.28 Differential correction using the 108-117.975 MHz band
“To permit the use of the band 108-117.975 MHz for the transmission of radionavigation-satellite differential correction signals by ICAO standard ground‑based systems.”

1.5.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

A new aviation requirement has emerged for the transmission of augmentation data for the Global Navigation Satellite Service (GNSS) to be used by aircraft receivers to satisfy the stringent accuracy and integrity requirements for GNSS applications.  This new Ground-Based Augmentation System (GBAS) is planned to operate in the frequency band 108‑117.975 MHz.  The systems, which currently use this band, are ILS and VOR.

Compatibility of the new navigation and surveillance systems with FM broadcasting services will be secured by ensuring that the new systems do not cause interference to the reception of FM Broadcasting signals or impose additional constraints to the FM Broadcasting Service, operating in the band 87.5-108 MHz, beyond those that already exist in ITU-R Recommendation SM.1009. (Editorial note: this paragraph should be moved to the end of this section)

ICAO has developed international standards for a surveillance system in which data derived from navigation systems on board an aircraft is transmitted over a data link to other aircraft and to air traffic control. This system supports navigation and surveillance functions and is intended to operate also in the frequency band 108-117.975 MHz. 
1.5.2
Analysis of the results of studies relating to the possible methods of satisfying the Agenda item

The selected band is currently allocated to the Aeronautical Radionavigation service. The new navigation and surveillance applications envisaged for implementation in this band do not fall within the definition of a radionavigation service (i.e., using the propagation  properties of radio waves) and that an amendment to the allocation of this band is required. An appropriate additional allocation would, therefore, need to be made to allow for these systems to operate in the band 108-117.975 MHz.  Without making an allocation to a specific aeronautical service (e.g. the aeronautical mobile (R) service which would open the band for any air-ground communication system), the preferred way would be to permit the use of this band by ICAO standard systems that support navigation and surveillance functions through the addition of a footnote to this band. ICAO is establishing standards, which will ensure compatibility between these systems and the ICAO standard ILS/VOR systems. These compatibility Standard and Recommended Practices will be incorporated, with the necessary Guidance Material, in Annex 10 to the ICAO Convention

1.5.3
Methods to satisfy the Agenda item for consideration by the WRC and the advantages and disadvantages of each method

1.5.3.1
Method 1

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a worldwide basis for the transmission of radionavigation satellite differential correction signals by international aeronautical standard ground-based system.

Introduce an agenda item for WRC-2006, which addresses expanded aeronautical surveillance applications in the 108-117.975 MHz Aeronautical Radionavigation Service band.

Advantages

A footnote in the Radio Regulations will facilitate the wide scale introduction of GNSS augmentation systems.

The use of new technologies, such as ADS-B, will be addressed by a suitable agenda item at WRC‑2006

Disadvantages

Implementation of ICAO standard systems for surveillance applications willl be delayed until after [WRC-2006].

Additional Agenda item to WRC-2006 would need to be introduced

(This method should preferably de deleted from the draft CPM text)
1.5.3.2
Method 2

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a worldwide basis reserved for the use and development of a ICAO standard systems that support navigation and surveillance functions, through a communication data link, on the condition that priority and protection be given to the aeronautical radionavigation service.

Advantages

A footnote in the Radio Regulations will facilitate the wide scale introduction of GNSS augmentation systems and automatic dependent surveillance.

The use of GNSS augmentation will increase the accuracy of satellite radionavigation systems such that they can be used for precision landing. 
Disadvantages

Studies with respect to the impact of the surveillance function on other services in the lower adjacent band will not be completed by WRC-03
1.5.3.3.
Method 3

Adopt a footnote that will permit the use of the band 108–117.875 MHz on a world-wide basis for the use and development of ICAO standardized systems that support navigation and surveillance functions through a communications data link on the condition that priority and protection be given to the aeronautical radionavigation service. This footnote must reference a Resolution which stipulates the framework for these systems to operate in terms of FM immunity requirements and the protection of the FM broadcasting service. The new aeronautical systems should not introduce more stringent constraints than already agreed for ILS/VOR.

Advantages

A footnote in the Radio Regulations incorporating by reference a Resolution, will facilitate the wide scale introduction of current and future GNSS augmentation systems and automatic dependent surveillance while not constraining current/planned FM broadcast stations.

Disadvantages

No further review of compatibility issues by future WRC’s required

1.5.4
Regulatory and procedural considerations
Method 1

1.5.4.1
Introduce a new provision into Article S5 of the Radio Regulations, for Method 1, to permit the use of the band 108–117.975 MHz for transmission of radionavigation satellite differential correction signals by international aeronautical standard ground-based system.

S5.VVV
The band 108-117.975 MHz in the aeronautical radionavigation service may be used to transmit supplementary navigational information, using ground-based augmentation systems conforming to recognized international aviation standards, on condition that no harmful interference is caused to the existing aeronautical radionavigation service.

Method 2

1.5.4.2
Introduce a new provision into Article S5 of the Radio Regulations, for Method 2, to condition the operation of ICAO standardized systems supporting navigation and surveillance function.

ADD

S5.VVV
The band 108-117.975 MHz may be used by international aeronautical standard systems supporting navigation and surveillance functions. Such use shall not cause harmful interference to nor claim protection from international standard systems operating in the aeronautical radionavigation service.

Method 3

1.5.4.3
Introduce a new provision into Article S5 of the Radio Regulations, for Method 3, to permit the use of the band 108-117.975 MHz by ICAO standard systems supporting navigation and surveillance functions and not constrain current/future FM broadcast stations operating in the band below 108 MHz.

ADD

[S5.197A]
The band 108-117.975 MHz may be used by international aeronautical systems supporting navigation and surveillance functions.  Such use shall not cause harmful interference to nor claim protection from international standard systems operating in the aeronautical radionavigation service and shall operate in accordance with Res. XXX.

______________
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Assessment of the potential interference from airborne VDL Mode 4 transmitters to FM broadcast receivers

Summary

This paper presents the result of an assessment of the interference potential from airborne VDL transmissions to FM broadcast receivers. The assessment is based on information provided by the relevant ITU-R Recommendations. It concludes that compatibility between the airborne transmissions and FM broadcasting is feasible when, preliminary, frequencies below 108,5 MHz are not used for VDL airborne transmission, in order to secure protection FM broadcasting receivers. It recommends to liase these results with SG 6 (Broadcasting).

1
Introduction

1.1
ICAO Annex 10, Vol. III, Part I, Paragraph 6.9.2.1.2 recommends that a VHF Digital Link (VDL) Mode 4 transmitter/receiver should be capable of tuning to any of the 25 kHz channels from 108 to 117.975 MHz. VDL 4 provides surveillance functions through the transmission of Automated Dependent Surveillance messages. This ICAO Recommendation is expected to be upgraded to a Standard, subject to appropriate provisions being included in the ITU Radio Regulations at WRC-03.  An important aspect in the preparatory work for WRC-03 is to secure compatibility with the FM Broadcasting service, operating in the band 87.5–108 MHz in such a way that no constraints will be placed on the Broadcasting Service in addition to those that have already been agreed in order to protect ILS/VOR, operating in the band 108–117.975 MHz (Recommendation ITU-R SM.1009 refers). In addition, since the VDL Mode 4 transmissions are from the aircraft (to other aircraft and ground stations), it is necessary to ensure that no harmful interference will be caused to FM Broadcast receivers.  

1.2
This paper assesses the scope of potential interference to FM Broadcast receivers on the basis of an analysis of the existing material, as outlined below.

2
Material used in the assessment.

2.1
The assessment of potential interference with FM receivers is based on the following sources material contained in Recommendation ITU-R BS.412-9 on the planning standards for terrestrial FM sound broadcasting at VHF.

2.2
Tables 1 and 2 of Recommendation 412-9 present the minimum field strength generated by the FM broadcasting transmitters and measured at a height of 10 m above surface as follows.

TABLE 1 of Rec. 412-9

(In the presence of interference from industrial and domestic equipment)

	
	Services

	Areas
	Monophonic dB (V/m)
	Stereophonic dB (V/m)

	Rural
	48
	54

	Urban
	60
	66

	Large cities
	70
	74


TABLE 2 of Rec. 412-9

(In the absence of interference from industrial and  domestic equipment)

	Services

	Monophonic dB (V/m)
	Stereophonic dB (V/m)

	34
	48


The figures in Table 1 are median values, but the figures in Table 2 are not median values and not directly comparable with those in Table 1. 

2.3
Table 3 of Recommendation 412-9 provides the D/U signal ratios for FM Broadcasting signals with different parameters such as monophonic or stereophonic reception, steady or tropospheric interference. These D/U ratios were established when the interfering signal is from another FM broadcasting station and require further confirmation for the case when the interferer is a VDL transmitter, which has different signal characteristics than were assumed in Recommendation 412-9.

TABLE 3 of Recommendation 412-9

	
	Radio-frequency protection ratio (dB) using a maximum
frequency deviation of  75 kHz

	Carrier 
frequency
	Monophonic
	Stereophonic

	Spacing
(kHz)
	Steady 
interference
	Tropospheric
interference
	Steady 
interference
	Tropospheric
interference

	000
	–36.0
	–28.0
	–45.0
	–37.0

	025
	–31.0
	–27.0
	–51.0
	–43.0

	050
	–24.0
	–22.0
	–51.0
	–43.0

	075
	–16.0
	–16.0
	–45.0
	–37.0

	100
	–12.0
	–12.0
	–33.0
	–25.0

	125
	0–9.5
	0–9.5
	–24.5
	–18.0

	150
	0–8.0
	0–8.0
	–18.0
	–14.0

	175
	0–7.0
	0–7.0
	–11.0
	–10.0

	200
	0–6.0
	0–6.0
	0–7.0
	0–7.0

	225
	0–4.5
	0–4.5
	0–4.5
	0–4.5

	250
	0–2.0
	0–2.0
	0–2.0
	0–2.0

	275
	0–2.0
	0–2.0
	0–2.0
	0–2.0

	300
	0–7.0
	0–7.0
	0–7.0
	0–7.0

	325
	–11.5
	–11.5
	–11.5
	–11.5

	350
	–15.0
	–15.0
	–15.0
	–15.0

	375
	–17.5
	–17.5
	–17.5
	–17.5

	400
	–20.0
	–20.0
	–20.0
	–20.0


2.4

Recommendation ITU-R 704 provided information on the characteristics of FM sound broadcasting reference receivers for planning purposes.

3
Assessment of the minimum separation distance between a FM receiver and an airborne VDL

transmitter

3.1
The assessment of the minimum separation distance necessary to avoid interference of the airborne VDL 4 transmitter with a FM receiver included the following conditions:

-
FM Broadcasting receiver characteristics as referenced in paragraph 2 above.

-
The VDL transmitter eirp: 10 dBW.**

-
Free space propagation.

3.2
Minimum separation distances between FM Broadcast receivers and VDL transmitters were calculated by using the minimum desired FM Broadcasting signal field strength in connection with the D/U figures of Table 3 as per Recommendation 412-9. 

3.3
Calculation of separation distances:

3.3.1
From Table 1 in Recommendation 412-9 the desired minimum field strength of the FM broadcasting signal was taken as follows:


48 dBµV/m for monophonic transmissions


54 dBµV/m for stereophonic transmissions 

These values refer to rural areas and are median values. 

3.3.2
The D/U ratios as in Table 3 were used in the calculations with a channel spacing of 200 kHz and more. It was observed that Table 3 shows that the D/U values for steady interference and tropospheric interference are almost the same for both monophonic and stereophonic interference.

3.3.3
As an example, the calculation of the separation distance according to Method 1 is carried out for a carrier frequency separation of 200 kHz and Mono.

Edesired = 48 dBµV/m

D/U = 6 dB

Pundesired = 10 dBW

(  Eundesired = 42 dBµV/m

Formula for calculating E for free space propagation and isotropic radiation of P:



E/dbµV/m = 74,8 + P/dBW – 20 log d/km     ( log d = (74,8 + P – E)/20   ( d = 10 log d

E has to be taken as the undesired field strength, generated by the VDL 4 transmitter of power P.

With the above figures is



log d = (74,8 + 10 – 42)/20 = 2,29   (  d = 138 km

3.3.4
The separation distances for carrier frequency separations of 200, 300 and 400 kHz  between the FM Broadcasting signal and the VDL Mode 4 signal are presented in Table 4 below:

Table 4

Separation distances

	Carrier frequency

separation/kHz
	Separation distance/km

	
	              Mono
	      Stereo

	          200
	138
	78

	          300
	31
	15

	          400
	6.9
	3.5


Notes to Table 4:

-
These distances are worst case values, due to the narrower spectrum of VDL signals compared with FM Broadcasting signals.

-
Recommendation ITU-R 704 indicates that for carrier frequency spacing larger than 400 kHz the D/U of the reference receiver should be substantially lower than –25 dB. If –26 dB for 500 kHz carrier frequency spacing is assumed, the minimum separation distance would be less than 3.5 km for monophonic FM transmissions and 1.75 km for stereophonic transmissions. 

4
Discussion of results

4.1

Table 4 presents a minimum separation distance of 6.9 km for monophonic and 3.5 km for stereophonic reception between a VDL station and an FM broadcast receiver, with a carrier frequency separation of 400 kHz. ITU R Recommendation 704 indicates that for a frequency separation greater than 400 kHz, the D/U ratio should be substantially less than –25 dB. (If for a carrier frequency spacing of 500 kHz a D/U of –26 dB would be applied, the minimum separation distances would be 3.5 km for monophonic signals and 1.75 km for stereophonic signals. If for a carrier frequency spacing of 600 kHz a D/U of –35 dB would be applied, the minimum separation distances would be 1.23 km for monophonic reception and 0.61 for stereophonic reception.) 

4.2
With a VDL frequency at 108.1 MHz, it can be concluded from the results in Table 4 that FM broadcasting reception can be interfered on frequency 107.9 MHz at distances up to 138 km, on frequency 107.8 MHz at distances up to 31 km, and on frequency 107.7 MHz at distances up to 6.9 km. When the VDL frequency is at 108.5 MHz, only the FM broadcasting frequency 107.9 MHz would be interfered within a distance of 1.23 km from the aircraft.

4.3
The above examples lead to the recommendation that VDL should not use frequencies lower than 108.5 MHz, until further studies prove that lower frequencies can be used without unacceptable interference with FM broadcasting receivers. With these measures, the probability of interference to FM broadcasting receivers is very low.

4.4
It is recalled that the D/U values of Table 3 are valid if the desired and undesired signals are FM broadcasting signals. The VDL airborne transmitter radiates pulses of around 15 ms every second. There is no experience known how these bursts are processed in an FM broadcasting receiver. Further measurements series (including listener panel evaluations) for determining D/U values for this case would enable a more accurate assessment of the potential interference.  

5
Conclusion

5.1
In summary, on the basis of the minimum field strength requirements applicable to rural areas, it concluded that FM receivers operating at 107.9 MHz may be interfered by VDL equipped airplanes operating at 108.5 MHz only if the slant distance is less than 1300 m. In order to secure protection of the FM broadcasting service, frequencies in the range 108 – 108.5 MHz should not be used for VDL Mode 4 in areas where the FM broadcasting service is using frequencies in the band 107.5 – 107.9 MHz. Additional testing, with agreed parameters is to be undertaken in the near future.

6
Action proposed

6.1
WP 8B is invited to review the information in this paper and to initiate liaison with SG 6 (Broadcasting), as required. 
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Proposals for amending the preliminary draft CPM text section 1.1 

(WRC-03 agenda item 1.4)

Summary

This paper presents proposals for amendments to the current preliminary draft new CPM text (section 1.1 of the draft new CPM report) on WRC-agenda item 1.4.

1
Introduction

1.1
A survey by ICAO on the future requirements for MLS in the band 5 091–5 150 MHz has shown that there are currently no formal plans for using this band for the Microwave Landing System in any ICAO Regions. In the EUR Region requirements for a significant number of MLS systems have been established recently. Studies determining the spectrum necessary to satisfy these requirements are ongoing and expected to be concluded later this year. These activities need to consider in particular the requirement for a hard pairing between the MLS and associated DME channel.   

1.2
There are uncertainties on the prospective future use of MLS, in particular in relation to the possibilities to implement GNSS operations for CAT I approaches and landing and it is possible that in the future these operations may not longer require MLS 

1.3
There are also uncertainties with respect to using GNSS for CAT II and CAT III approaches and landing. This is currently under study by ICAO and States and until these are completed, consideration needs to be to using MLS for CAT II and CAT III precision approaches and landing. 

2
In the light of the progress of the relevant work of ICAO, it is necessary to keep the option of implementing MLS, in accordance with the relevant ICAO Standards and Recommended Practices. Therefore, provisions in the Radio Regulations for the spectrum reserved for MLS needs to be maintained.  When considering the current low level of MLS implementation and the plans to use GNSS, as outlined above, ICAO supports method 3 in the draft CPM text and proposes to keep, under the current provisions, FSS(E-s) primary for an additional period of about 8 years beyond 2010. Method 2 would also be acceptable since it keeps the priority access for MLS systems. In this regard it is recognized that any other ARNS system that aviation would implement in this band would have to operate under equal rights with the Fixed Satellite Service (i.e. the priority afforded to MLS will not apply for these systems).  
   

3
Proposed amendments to the preliminary draft CPM text, are provided in the Annex.

ANNEX

Radionavigation, radionavigation-satellite and radiolocation services

1.1
Agenda Item 1.4 Review of allocations in the band 5 091-5 150 MHz 
“To consider the results of studies related to Resolution 114 (WRC-95), dealing with the use of the band 5 091-5 150 MHz by the fixed-satellite service (Earth-to-space) (limited to non-GSO MSS feeder links), and review the allocations to the aeronautical radionavigation service and the fixed-satellite service in the band 5 091-5 150 MHz”
1.1.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

The frequency band 5 000-5 250 MHz is allocated on an international basis to the aeronautical radionavigation service (ARNS). The fixed-satellite service is allocated on a primary (Earth‑to‑space) in the band 5 150-5 250 MHz for the use of feeder uplinks for Non-Geostationary Mobile Satellite Service systems (S5.447A). The 5 091-5 150 MHz band was allocated on a co‑primary basis to the FSS for NGSO MSS feeder uplinks under S5.444A with the conditions that:

–
prior to 1 January 2010, the use of the band 5 091-5 150 MHz by feeder links of non‑geostationary-satellite systems in the mobile‑satellite service shall be made in accordance with Resolution 114 (WRC-95);

–
prior to 1 January 2010, the requirements of existing and planned international standard systems for the aeronautical radionavigation service which cannot be met in the 5 000‑5 091 MHz band, shall take precedence over other uses of this band;

–
after 1 January 2008, no new assignments shall be made to stations providing feeder links of non-geostationary mobile-satellite systems; 

–
after 1 January 2010, the fixed-satellite service will become secondary to the aeronautical radionavigation service. 

These dates were developed on the basis of information provided by administrations on the short term development requirements for use of the band 5 091-5 150 MHz by the fixed satellite service. No further studies have been presented since WRC-95 to assess the future need for this band by the fixed-satellite service.

Currently, only the 5 030-5 150 MHz portion has a defined ARNS attribution; namely the microwave landing system (MLS) under article S5.444 as modified by WRC-2000, with only the 5 030-5 091 MHz portion containing defined MLS channels. ICAO has identified the band 5 091-5 150 MHz for expansion for MLS. Results of recent studies in ICAO have demonstrated that there is uncertainty of the prospective spectrum requirements for MLS for Cat II and Cat III precision approaches and landings in relation to the services that can be offered by the GNSS system. As a result, since most of these MLS requirements are expected to be met in the band 5 030–5 091 MHz there is no urgent need for releasing the band 5 091–5 150 MHz for MLS usage as provided in 5.444A. Until these uncertainties have been fully addressed, the band 5 091‑5 150 MHz must remain available for MLS purposes. The current radio regulatory mechanism, with an extension of the date 2010 to 2018, would meet the current aviation requirements. A further  review of the allocations in this band at the future WRC (about 2010) would be necessary. It should be noted that there are also other requirements for emerging ARNS systems to be accommodated in this band.  The aviation community is also exploring other applications in the 5 091‑5 150 MHz band, and defining uses for the 5 150‑5 250 MHz band – including perhaps building on the existing fixed satellite service allocations to support aeronautical fixed service applications and to provide non-safety wideband wireless application at airports.

Two MSS systems have implemented spacecraft tracking and control operations and one system has begun commercial service using the 5 091–5 250 MHz band for transmitting communications traffic, as well as, command signals, from gateway earth stations to the NGSO spacecraft.  Spacecraft tracking and control operations began in the 5 091‑5 250 MHz band with the launch of the first LEO-D satellite on 14 February 1998.

Sharing between FSS and MLS is covered by:

Recommendation ITU-R S.1342


Method for determining coordination distances, in the 5 GHz band, between the international standard Microwave Landing System stations operating in the ARNS and non-geostationary MSS stations providing feeder uplink services.  

Two current aviation safety objectives are to provide more information to the pilot/cockpit, and to reduce runway incursions. Another proposed application in the band 5 091‑5 150 MHz, the Airport Network and Location Equipment (ANLE), would address both of those goals.

In its most basic form, ANLE is a high integrity, wireless local area network (LAN) that would provide aeronautical radionavigation and safety communications for the airport area, combined with a connected grid of multilateration sensors. The former would provide the cockpit with access to appropriate information via a high-bandwidth internet-like connection. The latter would use those same transmissions to derive 3-dimensional position of the terminal – position that could then be broadcast via the same data link to provide all users with situational awareness on the airport surface. Adding simple transmitters to other surface-movement vehicles would allow for the development of a high-fidelity complete picture of the airport surface environment. The feasibility of such a wideband system in the band 5 091‑5 150 MHz is currently being assessed.

Nevertheless, no Recommendation or study is currently available for the sharing between these aeronautical applications and already allocated services. ANLE provides both radionavigation signals and communication information and the proper allocation(s) under which ANLE should operate requires further information [at the next WP8B meeting].  This includes consideration to whether ANLE falls within the context of Resolution 114.

1.1.2
Analysis of the results of studies relating to the possible methods of satisfying the agenda item

Existing Microwave Landing Systems (MLS) and NGSO MSS feeder link stations are able to function without interference based upon the application of the coordination procedures in ITU-R Recommendation S.1342 and the operating experience gained to date. Future deployment of both MLS and NGSO MSS facilities should be possible through coordination under ITU-R S.1342. Continued common use of the 5091-5150 MHz band by both MLS and NGSO MSS stations is dependent upon the extent of future deployment of these systems and the characteristics of new Aeronautical Radionavigation Service (ARNS) systems. States need to investigate the continuing usage of the 5091-5150 MHz band by ARNS and the FSS for NGSO MSS feeder links to determine if changes in the existing Radio Regulations covering this band are necessary. 

In order to ensure a complete coverage of its service area, at least one MSS implemented system need the use of the whole 5 091-5 250 MHz band.  Actually the lack of any frequency channel in the feeder uplink will prevent the transmission of the corresponding spot beam in the service downlink and therefore will restrict dramatically the operation of this MSS system. WP 8D expects that if the two MSS systems currently operating gateway stations develop as planned then the number of gateway stations implemented worldwide will be approximately 65. Therefore changing feeder link assignments below 5 150 GHz is neither expected nor feasible in frequencies above 5 150 MHz.

Recommendation ITU-R S.1342 provides a methodology to trigger coordination between ARNS systems (specifically MLS) operating in the band 5 030-5 091 MHz and NGSO MSS feeder link stations operating in the adjacent band 5 091-5 150 MHz.  No interference has been reported by administrations that have used this methodology.  

Nevertheless this coordination process has been eased by the fact that MLS stations have been implemented effectively in the band 5 030-5 091 MHz. Therefore, the possibility of sharing between MLS of the ARNS and fixed earth stations operating feeder links in the MSS could be dependant on the future use of the 5 091-5 150 MHz band by MLS.  

1.1.3
Methods to satisfy the Agenda item for consideration by the WRC and the advantages and disadvantages of each method

1.1.3.1
Method 1 No change to footnotes RR S5.444 and S5.444A and Modify Resolution 114 (WRC-95)

Advantages

The modification to Res. 114 would only be to change the dates that studies would be completed. The dates could be changed to “a future competent WRC.”

Future systems in both the ARNS and the FSS could be taken into account in order to improve the evaluation of the sharing conditions between these services.

Disadvantages

The resolution would still call for studies that are not necessary at the present time.

Agenda item 1.4 will not be satisfied.

1.1.3.2
Method 2 Modify footnotes RR S5.444 and S5.444A and Suppress Resolution 114 (WRC-95)

The only modification to the footnotes would be to remove reference to Resolution 114.

Advantages

This would maintain the current relationship between the ARNS and FSS that has resulted in successful coordination between the two services. Suppression of the resolution would end the call for studies that are not necessary.

Disadvantages

Any other modifications of the footnotes are not necessary and could have undesired consequences.

1.1.3.3
Method 3 Suppress Resolution 114 (WRC-95) and revise articles RR S5.444 and S5.444A in order to keep FSS (E-s) primary for a limited period beyond 2010. 

Advantages

Agenda item 1.4 will be addressed taking into account the present requirements of FSS in the band 5 091-5 250 MHz.

Future ARNS requirements (MLS) will be addressed

Disadvantages

Development of NGSO MSS feeder links beyond the limited period may be restricted.

1.1.4
Regulatory and procedural considerations

[to be developed]

____________
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FM Compatibility Issues for VDL Mode 4 and GBAS

1
Introduction

1.1
ICAO has identified the need for introducing systems that provide navigation and surveillance functions in the frequency band 108-117.975 MHz. These are the GBAS (Ground Based Augmentation System or VHF data broadcast system (VDB)) which is providing navigational augmentation data from ground-based transmission to all aircraft in certain airspace and the VDL (VHF digital link, Mode 4) which is providing surveillance data, mainly from airborne transmissions.

1.2
The need for introducing these systems is to enhance safety and efficiency in air navigation. From the aeronautical operational point of view, these systems provide air navigation functions. The availability of modern data transmission techniques, together with the introduction of satellite based navigation technology, make it possible to make a greater use of navigational data that can be derived by on-board systems as well as ground based equipment. This introduces a trend whereby traditional radionavigation (i.e. making use of the propagation properties of radio waves to determine a position of an object) is being enhanced or even replaced with data transmissions, used for the navigation and surveillance of aircraft. This trend is also emerging in other frequency bands where similar systems are being considered by ICAO for implementation. Currently, the Radio Regulations do not provide for these new applications being accommodated in frequency bands allocated to the (Aeronautical) Radionavigation Service. However, WRC-03 will consider the introduction into the Radio Regulations of provisions enabling the use of the band 108‑117.975 MHz for such applications. This paper addresses the need for protection of the GBAS and VDL system from interference that can be caused by signals from FM Broadcasting stations. It contains elements for future incorporation in Recommendation ITU-R SM.1009.

2
Types of interference mechanism

2.1
The GBAS and VDL systems will be subject to the same types of interference that can be caused by FM transmissions to ILS/VOR, namely the types A1, A2, B1 and B2 interference.

3
Characteristics of the GBAS system

3.1        Designated operational coverage

a.
Laterally, beginning at 140 m (450 ft) each side of the landing threshold point/fictitious threshold point (LTP/FTP) and projecting out +/- 35 degrees either side of the final approach path to 28 km (15 NM) and +/- 10 degrees either side of the final approach path to 37 km (20 NM).

b. 
Vertically, within the lateral region, up to the greater of 7 degrees or 1.75 promulgated glide path angle (GPA) above the horizontal with an origin at the glide path interception point (GPIP) and 0.45 GPA above the horizontal or such lower angle, down to 0.30 GPA, as required, to safeguard the promulgated glide path intercept procedure. This coverage applies between 30 m (100 ft) and 3 000 m (10.000 ft) HAT.

Reference:
Annex 10 to the Convention on International Civil Aviation, Volume 1, paragraph 3.7.3.5.3.

In order to support future applications, the GBAS signals should be transmitted omni-directionally.

3.2        Field strength

The effective radiated power (ERP) shall provide for a horizontally polarized signal with a minimum field strength minimum of 215 (V/m (-99 dBW/m2) and a maximum field strength of 0.350 V/m (-35 dBW/m2) within the GBAS coverage volume.

Reference:
Annex 10, Volume 1, paragraph 3.7.3.5.4.4.1.2.

When an elliptically polarized signal is broadcast, the horizontal component shall meet the requirements of 3.7.3.5.4.4.1.2 and the effective radiated power (ERP) shall provide for a vertically polarized signal with a minimum field strength of 136 (V/m (-103 dBW/m2) and a maximum field‑strength of 0.221 V/m (-39 dBW/m2) within the GBAS coverage volume.

Reference: 
Annex 10, Volume 1, paragraph 3.7.3.5.4.4.2.2.

3.3       Frequencies

GBAS frequencies shall be selected from the band 108-117.975 MHz; the lowest assignable frequency is 108.025 MHz and the highest assignable frequency is 117.950 MHz. The separation between the assignable frequencies shall be 25 kHz.

Reference: 
Annex 10, Volume 1, paragraph 3.7.3.5.4.1.

Modulation. GBAS data shall be transmitted as 3-bit symbols, modulating tha data broadcast carrier by D8PSK, at a rate of 10 500 symbols per second.

Reference: 
Annex 10, Volume 1, paragraph 3.7.3.5.4.3.

4
Characteristics of the VDL system

4.1        Coverage

The designated operational coverage of the VDL facility may vary from one installation to another and is determined on the basis of operational considerations.  

4.2         Field strength

Airborne installation: The effective radiated power shall be such as to provide a field strength of at least 35 (V/m (-114.5 dBW/m2) on the basis of free space propagation, at ranges and altitudes appropriate to the conditions pertaining to the areas over which the aircraft is operated.

Reference: 
Annex 10, Volume III, Part I, paragraph 6.9.5.1.1.1.

Ground installation  (Recommendation): The effective radiated power should be such as to provide a field strength of at least 75 (V/m (-109 dBW/m2) within the defined operational coverage of the facility, on the basis of free space propagation.

Reference: 
Annex 10, Volume III, Part I, paragraph 6.9.5.1.1.2.

4.3        Frequencies

Transmitter/receiver tuning range. A VDL Made 4 transmitter/receiver shall be capable of tuning to any of the 25 kHz channels from 117.975 through 137 MHz. The transmitter shall have a means for the tuning range to be restricted to a narrower range.

Reference: 
Annex 10, Volume III, Part I, paragraph 6.9.2.1.1.

Recommendation: A VDL Mode 4 transmitter/receiver should be capable of tuning to any of the 25 kHz channels from 108 to 117.975 MHz.

Reference: 
Annex 10, Volume III, Part I, paragraph 6.9.2.1.2.

NOTE 1 – It is intended that this Recommendation will be amended into a Standard after the proper provisions in the Radio Regulations are incorporated.

NOTE 2 – ICAO is currently developing provisions for incorporation in Annex 10 whereby the use of VDL Mode 4 frequencies be restricted to the band 112–118 MHz. Only when requirements for assignments cannot be met in this frequency range, frequencies from the band 108–112 MHz will be used. It is expected that in the band 112–118 MHz, requirements for VDL Mode 4 assignments can be met for at least the next 10 years.
Modulation scheme. The modulation scheme shall be GFSK.

Modulation rate. Binary ones and binary zeros shall be generated with a modulation index of 0.25 and a BT product of 0.28, producing data transmission at a bit rate of 19 200 bits/s
.

Reference: 
Annex 10, Volume III, Part I, paragraphs 6.9.5.2.1 and 6.9.5.2.2.

5
Interference thresholds

5.1
For GBAS: The VHF data broadcast receiver shall achieve a message failure rate less than or equal to one failed message per 1 000 full-length (222 bytes) application data messages, while operating over a range from -87 dBm to -1 dBm.

Reference: 
Annex 10, Volume I, Appendix B, paragraph 3.6.8.2.2.3.

5.2
For VDL, the specified error rate shall be the maximum uncorrected bit error rate of 1 in 10 to the power of 4.

Reference: 
Annex10, Volume III, Part I, paragraph 6.3.5.1.
6
FM interference immunity characteristics for GBAS and VDL

For GBAS and VDL, the same interference mechanisms as for ILS/VOR, identified in Recommendation ITU R SM.1009 also apply. These are:

Type A1
interference caused by spurious emissions generated by FM transmitters, including inter-modulation products that coincide with ILS/VOR frequencies in use.

Type A2
interference caused out-of-band emissions near to the band-edge 108 MHz.

Type B1
interference caused by inter-modulation generated by aeronautical receivers as a result of being driven into non-linearity by two or more high level broadcasting signals.

Type B2   
interference caused by desensitization when the RF section of aeronautical receivers is overloaded by one or more broadcast transmissions.

7
Interference criteria

7.1       Type A interference

Type A interference is interference that is generated by one (or more) FM transmitters where components of spurious emissions or intermodulation products coincide with aeronautical frequencies that are in use. Type A interference characteristics are not addressed in Annex 10. It is necessary to confirm if the type A interference protection ratios, which were established for ILS/VOR in Recommendation ITU R SM.1009 are also applicable for GBAS and VDL as well. Type A interference is on-channel interference that cannot be attenuated by front-end receiver RF circuitry.

7.1.1
Type A1 interference

Table 1 below gives the values of the protection ratio to be used for ILS/VOR. Type A1 interference need not be considered for frequency differences greater than 200 kHz between the spurious component of the FM broadcast signal and the actual ILS/VOR or GBAS/VDL(?) frequencies. When the interference is on the same frequency as the ILS/VOR or GBAS/VDL (?) frequency, the protection ratio (for signals-in-space) is 14 dB. In case the interference is off-set from the actual ILS/VOR or GBAS/VDL (?) frequency, the protection ratios in Table 1 apply.

TABLE 1

	Frequency difference between wanted signal and spurious emission (kHz)
	Protection ratio (dB)

	0

50

100

150

200
	14

7

–4

–19

–38


7.1.2
Type A2 interference

Table 2 below gives the values of the protection ratio to be used for ILS/VOR. Type A2 interference need not be considered for frequency differences greater than 300 kHz.

TABLE 2

	Frequency difference between wanted signal and spurious emission (kHz)
	Protection ratio (dB)

	150

200

250

300
	–41

–50

–59

–68


NOTE 1 – The information in 7.1.1. and 7.1.2 above is taken from Recommendation ITU R SM.1009.

7.2          Type B interference

Type B interference is interference generated in the aeronautical receiver as a result of the front end being driven in non-linearity by high-level broadcast signals. 

7.2.1
Type B1 interference (receiver generated inter-modulation products)

7.2.1.1
Annex 10 Volume I, Appendix B, paragraph 3.6.8.2.2.8.3 requires that the GBAS receiver (VHF data broadcast receiver) shall meet the interference threshold requirements in paragraph 5.1 above in the presence of interference from two-signal, third-order inter-modulation products of two VHF FM broadcast signals having levels in accordance with
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for FM sound broadcasting signals in the range of 107.7 - 108 MHz and
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for FM sound broadcasting signals below 107.7 MHz.

Where the frequencies of the two VHF sound broadcasting signals produce, within the receiver, a two signal, third order inter-modulation product on the desired GBAS (VDB) frequency.

N1 and N2 are the levels (dBm) of the two FM sound broadcasting signals at the GBAS (VDB) receiver input. Neither level shall exceed the desensitization criteria set forth in 3.6.8.2.2.8.2.

Δf = 108.1-f1 where f1 is the frequency of N1, the VHF sound broadcasting frequency closer to 108.1 MHz.

NOTE – These criteria are consistent with the ICAO standards for ILS and VOR.
These criteria will permit the use of the assessment criteria in paragraph 4.3 of Recommendation ITU-R IS.1009. They do not impose any additional constraint on the FM broadcasting plan.

7.2.1.2
For VDL Mode 4, when operating in the band 108-117.975 MHz, ICAO is planning to develop FM immunity criteria, identical to those for GBAS (VDB).

7.2.2
Type B2 Interference

This is interference occurring when the RF section of a receiver is subject to overload by one or more broadcasting transmissions (desensitization).

7.2.2.1
Annex 10, Volume I, Appendix B, paragraph 3.6.8.2.2.8.2 requires that the GBAS/VDR receiving systems shall meet the interference threshold requirements in paragraph 5.1 above in the presence of VHF FM broadcast signals having levels in accordance with the following tables:

	Frequency (MHz)
	Maximum level of unwanted signal at receiver input (dBm)

	88-102
	+15

	104
	+10

	106
	+5

	107.9
	-10


Table X. 1 GBAS (VDB) operating on frequencies between 108.025-111.975 MHz.

	Frequency (MHz)
	Maximum level of unwanted signal at receiver input (dBm)

	88-104
	+15

	106
	+10

	107
	+5

	107.9
	0


Table X. 2 GBAS (VDB) operating on frequencies between 112.000-117.975 MHz.

GBAS (VDB) exhibits, when operating on frequencies above 112 MHz, better immunity characteristics than those for VOR.

7.2.2.2
For VDL Mode 4, when operating in the band 108-117.975 MHz, ICAO is planning to develop FM immunity criteria, identical to those for GBAS (VDB).

8
Action by WP 8B

Working party 8B is invited to review the new standards for FM immunity for GBAS (VDB) and the planned standards for VDL Mode 4 with respect the impact the introduction of these systems can have on the current use of the frequency band below 108 MHz by FM broadcasting transmitters. These criteria will not impose any constraint to the FM broadcasting frequency plan in addition to those that already exist. Working party 8B is further invited to establish liaison with Study Group 6 in order to develop the necessary amendments to Recommendation ITU-R SM.1009.

________________
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Proposed changes to PDNR: Methodology for assessing the impact of the radionavigation-satellite service (space-to-Earth) on the aeronautical radionavigation service (DME/TACAN) in the band 1 164-1 215 MHz 

Summary

This paper presents proposals for a number of changes to the PDNR contained in Doc 8D/255, Attachment 6. 

1
Introduction

As mentioned in Section 3.5.1 of the Report of the Twelfth Meeting of Working Party 8D (Doc 8D/255), “a decision should be made at the May 2002 meeting of WP8D as to whether an EPFD concept or PFD concept should be used” [in the PDNR contained in Doc. 8D/255, Attachment 6].

ICAO has reviewed the proposed concepts and concluded that the epfd concept is preferable as it would ensure a more realistic and accurate assessment of the impact of the RNSS on the ARNS.

ICAO therefore supports the changes 1), 2 ) and 3) to the PDNR that are shown in the Appendix to this document. A number of consequential editorial changes will also be required if the epfd concept is adopted. They are not shown in the Appendix, but they are spelled out in existing editorial notes to Doc. 8D/255, Attachment 6 (eg Note 3, p.102).

APPENDIX

Proposed changes to Doc 8D/255, Attachment 6

Change 1): on p.102 (Annex 1 to Attachment 6), Table 1 should be modified as follows:

TABLE 1

Aggregate interference epfd limit to protect DME interrogator/receiver from RNSS

	
	Parameter
	Value
	Reference

	1
	DME RNSS interference threshold (at antenna port) in the DME receiver bandwidth (650 kHz)
	(130.9 dBW 


	Note 
Reference bandwidth 650 kHz

	2
	Maximum DME/TACAN antenna gain towards RNSS constellations including polarization mismatch
	3.4 dBi
	
(5.4 dBi antenna gain –2 dB polarization mismatch)

	3
	Effective area of 0 dBi antenna at 1 176 MHz
	(22.9 dB/m2
	

	4
	Aggregate interference in DME BW
	(111.4 dB
(W/(m2.650 kHz))
	Combine 1, 2 and 3
(1 minus 2 minus 3)

	5
	10 log (1 MHz/DME BW) 
	1.9 dB
	Conversion of 650 kHz to 
1 MHz

	6
	Aggregate interference in 1 MHz
	(109.5dB(W/(m2.MHz))
	Combine, 4 and 5
(4 plus 5)

	7
	Safety margin
	6 dB
	ITU

	8
	Apportionment of RNSS interference to all the interference sources
	6 dB
	Apportion 25 % of total permissible interference to RNSS

	9
	Aggregate RNSS (s-E) interference limit at antenna surface
	-121.5 dB(W/(m2.MHz))
	
Combine 6, 7 and 8
(6 minus 7 minus 8)

	NOTE  - This value is based on a –129 dBW CW interference threshold limit specified in RTCA MOPS – DO 189 2.2.16 modified by minus 1.9 dB representing the difference of the impact of CW and RNSS signals on DME performance (see section 1.1 below).










Change 2): on p.114-115 (Annex 2-1 to Attachment 6),  Appendix 1 should be modified as follows:

APPENDIX 1 
(to Annex 2-1)

Model of ARNS antenna pattern to be used on epfd calculations 
(Beech Baron aircraft)

The following table provides the antenna gain for elevation values between –90° and 90°. For elevation values between two values of the table a linear interpolation should be used.  The Grmax value is 3.4 dBi, including 2 dB of circular-to-linear polarization mismatch. 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	Elevation angle in °
	Antenna gain including circular- to-linear polarisation mismatch

Gr/Grmax in dB
	Elevation angle in °
	Antenna gain including circular- to-linear polarisation mismatch

Gr/Grmax in dB
	Elevation angle in °
	Antenna gain including circular- to-linear polarisation mismatch

Gr/Grmax in dB

	-90
	-17.22
	22
	-10.72
	57
	-15.28

	-80
	-14.04
	23
	-10.81
	58
	-15.49

	-70
	-10.51
	24
	-10.9
	59
	-15.67

	-60
	-8.84
	25
	-10.98
	60
	-15.82

	-50
	-5.4
	26
	-11.06
	61
	-16.29

	-40
	-3.13
	27
	-11.14
	62
	-16.74

	-30
	-0.57
	28
	-11.22
	63
	-17.19

	-20
	-1.08
	29
	-11.29
	64
	-17.63

	-10
	0
	30
	-11.36
	65
	-18.06

	-5
	-1.21
	31
	-11.45
	66
	-18.48

	-3
	-1.71
	32
	-11.53
	67
	-18.89

	-2
	-1.95
	33
	-11.6
	68
	-19.29

	-1
	-2.19
	34
	-11.66
	69
	-19.69

	0
	-2.43
	35
	-11.71
	70
	-20.08

	1
	-2.85
	36
	-11.75
	71
	-20.55

	2
	-3.26
	37
	-11.78
	72
	-20.99

	3
	-3.66
	38
	-11.79
	73
	-21.41

	4
	-4.18
	39
	-11.8
	74
	-21.8

	5
	-4.69
	40
	-11.79
	75
	-22.15

	6
	-5.2
	41
	-12.01
	76
	-22.48

	7
	-5.71
	42
	-12.21
	77
	-22.78

	8
	-6.21
	43
	-12.39
	78
	-23.06

	9
	-6.72
	44
	-12.55
	79
	-23.3

	10
	-7.22
	45
	-12.7
	80
	-23.53

	11
	-7.58
	46
	-12.83
	81
	-23.44

	12
	-7.94
	47
	-12.95
	82
	-23.35

	13
	-8.29
	48
	-13.05
	83
	-23.24

	14
	-8.63
	49
	-13.14
	84
	-23.13

	15
	-8.97
	50
	-13.21
	85
	-23.01

	16
	-9.29
	51
	-13.56
	86
	-22.88

	17
	-9.61
	52
	-13.9
	87
	-22.73

	18
	-9.93
	53
	-14.22
	88
	-22.57

	19
	-10.23
	54
	-14.51
	89
	-22.4

	20
	-10.52
	55
	-14.79
	90
	-22.21

	21
	-10.62
	56
	-15.05
	
	


The following figure represents the antenna pattern:


(Ed. Note.- The wording at the top of  the following figure should be replaced with the following text: Reference ARNS antenna pattern to be used in epfd calculation)
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Change 3): on p. 128 (Annex 2-1 to Attachment 6), Appendix 3, section 8, should be modified as follows:

8
Conclusion of the computation example

The aggregate epfd has to be below the aggregate epfd limit of -121.5 dB(W/(m2.MHz)) in all cases. Thus, all the previous steps have to be computed for each latitude (0 to 90°) to determine the worst latitude case, for which the result has to be always below -121.5 
. 
______________
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CPM text for WRC-03 agenda item 7.2

Summary
This paper presents proposals new CPM text on WRC agenda item 7.2, with regard to additional spectrum allocations for the aeronautical mobile (R) service.

1
New AM(R)S systems and appropriate spectrum allocations are required to be put into operational use by 2010 in order to overcome expected shortage in spectrum for line-of- sight  air-ground communications. This would need a decision on an allocation for AM(R)S by 2006. 

2
With an aviation traffic growth of about 4% per year, the current VHF communications band 117.975-137 MHz is expected to become saturated by 2010 in some Regions, despite the various measures aviation has taken to improve the efficiency in the utilization of the band such as replanning and channel bandwidth reduction to 8.33 kHz, introduction of data link and integrated voice/data systems. In addition, new requirements for improving security on board an aircraft also require spectrum that cannot be accommodated in the current VHF band. 

3
Additional spectrum (of about 15-25 MHz) considered by aviation is in the frequency range 100-6000 MHz, with a preference in the lower frequencies because of the better propagation characteristics in the VHF band. ICAO is currently considering the possibility of introducing these new systems and services in spectrum allocated to aviation. Some aeronautical frequency bands are underutilized and in some other bands the current use is expected to decline.

4
ICAO is currently considering the following frequency bands for these new systems:

4.1
108-117.975 MHz because of the expected reduction in the use of ILS/VOR if the introduction of RNSS/GNSS results in withdrawal of some ILS/VOR systems.

4.2
328.6-335.4 MHz (ILS Glide Path) because of the expected reduction in the use of ILS/VOR if the introduction of RNSS/GNSS results in withdrawal of some ILS/VOR systems.

4.3
1545-1555 MHz and 1646.5-1656.5 MHz. These bands are available for the AMS(R)S service, but are currently underutilized. This may change in the future.  This could also allow for an integration of terrestrial and satellite technology in aviation.

4.4
5091-5250 MHz, although the use by the aeronautical mobile (R) service would be limited due to the use of that band by the Fixed Satellite Service. Furthermore, the band 5150-5250 is not acceptable for a safety service because of the sharing with Mobile and Fixed Services. This band is also used for a variety of non-licensed applications.

4.5.

Other frequency bands, not allocated to aeronautical services, may need to be considered in case these new spectrum requirements can not be met in the aeronautical bands. 

5
It is proposed that the following agenda item will be placed on the Agenda for WRC-0[6]:


"to consider additional allocations for AM(R)S in the frequency range 100-6000 MHz."

If so required, an ITU-R study to be undertaken after WRC-03 to develop the conditions for such an allocation.

_______________
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	Footnote


	Band
	Footnote 

Purpose
	Countries
	
	ICAO

Position
	
	Aviation Use  / Other Info

	5.64
	90-110 kHz
	Additional Secondary allocation to Fixed Service
	All three Regions
	
	
	
	Primary allocation to Loran C (ARNS)

	5.67
	130 – 315 kHz
	
	Clarification required
	
	
	
	

	5.111
	2 850 – 3 025
	
	Clarification required
	
	
	
	

	5.181
	75 Mhz
	Additional allocation to Mobiler Service
	Egypt, Israel, Japan, Syria
	
	
	
	VHF Marker

	5.197
	108 – 117.975 Mhz
	Additional secondary allocation to mobile service
	Japan, Pakistan, Syria
	
	
	
	VHF Nav Loc/VOR

	5.198
	117.975 – 136 MHz
	Additional secondary allocation to AMSS (EPIRB)
	All three Regions
	
	
	
	VHF Communication

	5.200
	121.5 & 123.1
	Maritime mobile service
	Communication authorization for search and rescue purposes
	
	
	
	ELT, 123.1  Auxiliary  to 121.5 scene of SAR.

	5.149
	1 330 – 1 400 MHz
	Urges administrations to protect radio astronomy service.
	
	
	
	
	ARNS band for medium and long range surveillance Radar  

	201


	132 - 136 MHz
	Additional primary allocation to 

(OR) service
	Angola,  Azerbaijan,Armenia,Belarus,Bulgaria, Estonia, Georgia, Hungary, Iran (Islamic Republic) Iraq, Japan, Kazakstan,Latvia, Moldova, Mongolia,Mozambique,Uzbekistan,

Papua New Guinea,Poland, Kyrgyzstan,Slovakia,CzeckRep.

,Romania, Russian Federation, Tajikistan, Turkmenistan, Ukraine


	
	N


	
	Main VHF Comms

Expected saturation around 2009 / 2010

	202


	136 - 137 MHz
	Additional primary allocation to 

(OR) service


	 Azerbaijan,Armenia,Belarus,Bulgaria, United Arab Emirates, Georgia, Hungary, Iran (Islamic Republic) , Jordan, Kazakstan,Latvia, Moldova, Oman,Uzbekistan,

,Poland, Syria, Kyrgyzstan,Slovakia,CzeckRep.

,Romania, Russian Federation, Tajikistan, Turkmenistan, Ukraine, Saudi Arabia..


	
	N
	
	Main VHF Comms

Expection saturation around 2009/2010

	5.203
	136 – 137 MHz
	Allows MetSat use until Jan 2002
	All three Regions
	
	
	
	VHF Comm

	5.203A
	136 – 137 MHz
	Additional secondary allocation to Fixed and Mobile service until 1 Jan 2005
	Isreal, Mauritania, Quatar, Zimbabwe,
	
	
	
	VHF Comm

	5.203B
	136 – 137 MHz
	Additional secondary allocation to Fixed and Mobile service until 1 Jan 2005
	Saudi Arabia, United Arab Emirates, Jordan, Oman, Syria
	
	
	
	VHF Comm

	5.259
	328.6 – 335.4 MHz
	Additional secondary allocation to Mobile service
	Egypt, Israel, Japan, Syria
	
	
	
	VHF Glidepath

	5.329
	
	
	Require clarification
	
	
	
	

	5.330
	1 215 – 1 300 MHz
	Additional primary allocation to Fixed and Mobile service
	Angola, Saudi Arabia, Bahrain, Bangladesh, Cameroon, China, United Arab Emirates, Eritrea, Ethopia, Guyana, India, Indonesia, Iran (Islamic Republic of ) Iraq, Isreal, Japan, Jordan, Kuwait, Lebanon, Lybia, Morocco, Mozambique, Nepal, Nigeria, Pakistan, Phillippines, Quatar, Syria, Somalia, Sudan, Sri Lanka, Chad, Togo, Yemen, 
	
	
	
	ARNS radar band

	5.331
	1 215 – 1 300 MHz
	Additional primary allocation to radionavigation service
	Algeria, Germany, Austria, Iran, Belgium, Benin, Bosnia and Herzegovina, Burundi, Cameroon, China, Croatia, Denmark, United Arab Emirates, France, Greece, India, Iran (Islamic Republic of) Iraq, Kenya, former Yugoslav Republic of Macedonia, Liechtenstein, Luxembourg, Mali, Mauritania, Norway, Oman, the Netherlands, Portugal, Qatar, Senegal, Slovenia, Somalia, Sudan, Sri Lanka, Sweden, Swaziland, Turkey, Yugoslavia.
	
	
	
	ARNS radar band

	5.339
	1 340 – 1 400 MHz
	Additional secondary allocation to space research passive and earth exploration passive service
	All three Regions
	
	
	
	ARNS radar band

	5.341
	1 400 – 1 727 MHz 
	Also used for passive research
	
	
	
	
	AMS(R)S usage and GNSS

	5.355
	1 540 – 1 559 MHz
	Additional secondary allocation to Fixed service
	Bahrain, Bangladesh, Congo, Egypt, Eritrea, Iraq, Isreal, Jordan, Kuwait, Lebanon, Malta, Morocco, Qatar, Syria, Somalia, Sudan, Chad, Togo, Yemen
	
	
	
	AMS(R)S usage

	359
	1550-1555 MHz

1646.5-1656.5 MHz


	Additional 

Allocation

to Fixed Service
	 Saudi Arabia, Armenia, Austria, Azerbaijan, Bosnia Herzegovenia, Belarus, Benin, Bulgaria, Cameroon, Spain, Gabon, Georgia, Guinea, Guinea- Bisseau, Jordan, Kazakstan, Kuwait, Lebanon, Lybia, Mali, Morocco, Mauritania, Mongolia, Nigeria, Uganda, Uzbekistan, Pakistan, Syria, Kyrgyzstan, Democratic Peoples Republic of Korea, Russian Federation, Senegal, Swaziland, Tajikistan, Tanzania, Tunisia, Turkmenestan, Ukrain,

France, Germany, Greece, Hungary,

Latvia, Lithunia, Moldova, Poland, 

Romania, Russia, Ukraine
	
	N
	
	Satcom

Implementation of new satcom by  2012

	359

359A


	1559-1610 MHz
	Additional allocation to Fixed Service
	As above
	
	D
	
	GNSS

In process of implementation

	5.357
	1 545 – 1 555 MHz
	Allows AM(R)S which supplements AMS(R)S
	All three Regions
	
	
	
	

	5.362B
	1559 – 1610 MHz
	Additional primary allocation to Fixed service
	Saudi Arabia, Armenia, Azerbaijan, Bosnia Herzegovenia, Belarus, Benin, Bulgaria, Camreoon, Spain, Gabon, Georgia, Guinea, Guinea- Bisseau, Jordan, Kazakstan, Kuwait, Lebanon, Lybia, Mali, Morocco, Mauritania, Mongolia, Nigeria, Uganda, Uzbekistan, Pakistan, Syria, Kyrgyzstan, Democratic Peoples Republic of Korea, Russian Federation, Senegal, Swaziland, Tajikistan, Tanzania, Tunisia, Turkmenestan, Ukrain,

France, Germany, Greece, Hungary,

Latvia, Lithunia, Moldova, Poland, 

Romania, Russia, Ukraine
	Country list to be confirmed.
	
	
	GNSS 

	5.362C
	1 559 – 1 610 MHz
	Additional secondary allocation to fixed service
	Bahrain, Bangladesh, Congo, Egypt, Eritrea, Iraq, Isreal, Jordan, Kuwait, Lebanon, Malta, Morocco, Quatar, Syria, Somalia, Sudan, Chad, Togo, Yemen.  
	
	
	
	GNSS

	363
	1559-1610 MHz
	Alternative 

allocation to

ARNS
	Sweden
	
	N
	
	GNSS 

requires an interference free radio environment

	5.369
	1 610 – 1 626.5 MHz
	Additional primary allocation to Radiodetermination satellite service Earth to space
	Angola, Australia, Burundi, China, Cote d’Ivoire, Eritrea, Ethopia, India, Iran  (Islamic Republic of) Isreal, Jordan, Lebanon, Liberia, Lybia, Madagascar, Mali, Pakistan, Papua New Guinea, Dem. Rep.of the Congo, Syria, Senegal, Sudan, Swaziland, Togo, Zambia,
	
	
	
	

	5.370
	1 610 – 1 626.5 MHz
	Different category of service to radiodetermination service Earth to space on a secondary basis
	Venezuela
	
	
	
	

	5.371
	1 610 – 1 626.5 MHz
	Additional allocation to radiodetermination satellite service Earth to space on a secondary basis
	All Region 1 countries
	
	
	
	AMS(R)S useage

	5.424
	2 850 – 2 900 MHz
	Additional primary allocation to maritime radionavigation services (shore based radars)
	Canada
	
	
	
	Shore based maritime radars.

	5.428
	3 100 – 3 300 MHz
	Additional allocation on a primary basis to radionavigation service
	Azerbaijan, Bulgaria, Cuba, Mongolia, Kyrgyrzstan, Romania, Turkmenistan, 
	
	
	
	Surveillance, precision approach radars and ground based weather radars.

	5.149
	3 260 – 3 267 MHz
	Protection of the radio astronomy service
	
	
	
	
	Surveillance, precision approach radars and ground based weather radars

	438


	4200-4400 MHz
	Additional secondary Allocation to

Earth exploration satellite  and space research Service
	Global allocation
	
	D
	
	Airborne radio altimeters



	5.439
	4200 – 4400 MHz
	Additional secondary allocation to Fixed service
	Iran (Islamic Republic of), Lybia
	
	
	
	Airborne radio altimeters



	5.440
	4200 – 4204 MHz
	Standard frequency and time signal satellite service (space to Earth) are authorised.
	Global allocation
	
	
	
	Airborne radio altimeters



	5.367
	5000 – 5150 MHz
	Additional primary allocation to AMS(R)S
	Global allocation
	
	
	
	

	5.443A
	5000 – 5010 MHz
	Additional primary allocation to RNSS Earth to space
	Global allocation
	
	
	
	RNSS useage

	5.443B
	5010 – 5030 MHz
	Additional primary allocation to RNSS space to space and space to Earth
	Global allcoation
	
	
	
	RNSS useage

	5.444A
	5091 – 5150 MHz
	Additional primary allocation to Fixed satellite service Earth to space
	Global allocation
	
	
	
	ARNS for MLS

	5.446
	5150 – 5216 MHz
	Additional primary allocation Radiodetermination satellite service space to Earth
	In Countries listed in footnote 5.369 and 5.400

Region 2 primary allocation to RDSS

Regions 1 & 3 secondary allocation to RDSS space to Earth.
	
	
	
	ARNS but no aviation use

	5.447
	5150 – 5250 MHz
	Additional primary allocation to Mobile service
	Germany, Austria, Belgium, Denmark, Spain, Estonia, Finland, France, Greece, Isreal, Italy, Japan, Jordan, Lebanon, Liechtanstein, Lithuania, Luxembourg, Malta, Norway, Pakistan, the Netherlands, Portugal, Syria, United Kingdom, Sweden, Switzerland, Tunisia.
	
	
	
	ARNS but no aviation use

	5.447B
	5150 – 5260 MHz
	Additional primary allocation to FSS space to Earth
	Global allocation
	
	
	
	ARNS but no aviation use

	5.471
	9000 – 9200 MHz
	Additional primary allocation to Maritime radionavigation service
	Algeria, Bahrain, China,Germany, Belgium, France

Greece, Netherlands, United Arab Emirates, Lybia, the Netherlands, Quatar, Sudan. Iran (Islamic Republic of)
	
	
	
	ASDE and precision approach radar

	5.473
	8850 – 9000 and 9200 – 9300 MHz
	Additional  primary allocation to RNSS
	Armenia, Austria, Azerbijan, Belarus, Bulgaria, Cuba, Georgia, Hungary, Moldova, Mongolia, Uzbekistan, Poland, Kyrgyzstan, Slovakia, the Czech Rep, Romania, Russian Federation, Tajikistan, Turkmenistan, Ukraine
	
	
	
	Airborne doppler radar

	5.474
	9200 – 9500 MHz
	Allows use by SAR transponders
	Global allocation
	
	
	
	Primary radar including precision approach and ASDE

	5.499
	13.25 – 14 GHz
	Additional primary allocation to FSS
	Bangladesh, India, Pakistan
	
	
	
	Airborne doppler radar

	5.512
	15.7 – 16.6 GHz
	Additional primary allocation to FSS and Mobile services
	Algeria, Angola, Saudi Arabia, Austria, Bahrain, Bangladesh, Bosnia and Herzegovina, Brunei Darussalam, Cameroon, the Congo, Costa Rica, Egypt, El Salvador, United Arab Emirates, Finland, Guatemala, India, Indonesia, Iran (Islamic Republic of) Jordan, Kuwait, Lybia, Malaysia, Morocco, Mozambique, Nepal, Nicaragua, Oman, Pakistan, Quatar, Singapore, Slovenia, Somalia, Sudan, Swaziland, Tanzania, Chad, Yemen, Yugoslavia
	
	
	
	Primary radar and ASDE 

	5.513
	15.7 – 17.3 GHz
	Additional primary allocation to FSS and Mobile service
	Israel
	
	
	
	

	
	
	
	
	
	
	
	

	471


	8850-9200 MHz
	Additional 

allocation to

Maritime RN
	Algeria, Bahrain, China,Germany, Belgium, France

Greece, Netherlands, United Arab Emirates, Lybia, the Netherlands, Quatar, Sudan. Iran (Islamic Republic of)
	
	N
	
	Short range radars

Compatible services








International Civil Aviation Organization 			


Regional Preparatory Group Meeting for World Radio Communication Conference 2003 (RPGM-2003) and


AMCP WG-F Meeting





Nairobi, Kenya, 18-30 April 2002











� 	This proposed 1% needs to be coordinated with ICAO. A computational shortcut that can be applied to facilitate the calculation required to show that the epfd never exceeds �-121.5 dB(W/(m2.MHz))  is the following. Instead of evaluating the probability of exceeding �-121.5 dB(W/(m2.MHz))  and showing that it is equal to zero, it is acceptable to evaluate the probability of exceeding  -122.5 dB(W/(m2.MHz)) and show that it is lesser or equal to 1%. This approach can be justified empirically based on typical shapes of the distribution function for the epfd values of RNSS systems .
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