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REPORT


1.	Introduction

1.1	The meeting was opened by Mr Loftur Jonasson from the ICAO Secretariat, Montreal and Mr Mike Biggs, the Rapporteur of Working Group FSMP (FSMP-WG).  Mr Jonasson acted as the Secretary of the meeting. Following introductions, Mr Biggs thanked Christian Fleury for facilitating, and Direction Generale de L’Aviation Civile (DGAC) for hosting the meeting. He also welcomed the group and provided introductory remarks, meeting information and housekeeping details. 

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

1.3	The list of papers submitted for consideration by FSMP-WG/5 is contained in Appendix B. The list of participants is in Appendix C.

1.4	The material in this report is organized by meeting agenda item number, and does not necessarily reflect the order of discussions.  The meeting conducted a review of the actions from the last meeting. Actions captured during discussions are shown in Appendix D, together with status of prior-meeting(s) actions. 

1.5	The meeting also reviewed the FSMP job cards. The following status was agreed:
· Job Card #1: This task was completed for the WRC-19 cycle at FSMP-WG/4 and approved by the ICAO Council in June 2017.
· Job Card #2: The initial ICAO WRC-19 position as developed by FSMP-WG/4 was approved by Council in June 2017. It is expected that it will be updated prior to WRC-19 as studies progress. Development of material for ITU-R meeting and support for the Regional Workshops is ongoing.
· Job Card #3: Ongoing and standing FSMP agenda item
· Job Card #4: Ongoing and standing FSMP agenda item. Proposed that the job card be amended at the next full Panel meeting to expand beyond the ITU Radiocommunication Sector in recognition that there is aviation-related work also occurring in the ITU Telecommunications Standardization Sector.
· Job Card #5: Document 9718 Volume II updates from FSMP-WG/4 were submitted for publication. LDACS work is continuing in CP WGT, and RPAS material is being developed by the RPASP. The meeting suggested that the question of possible ADS-B systems to support RPAS should be included in this job card.
· Job Card #6: The meeting noted that this effort should be a priority given continued efforts to introduce terrestrial communications systems in frequency bands adjacent to 4.2-4.4 GHz (see for example FSMP-WG/5 IP05). IATA noted that they are seeking funding to explore this task starting in CY18, and AVSI stated that their current WAIC/Altimeter test setup could be used to perform the necessary testing.
· Job Card #7: Standing FSMP agenda item, and FSMP-WG/5 WP10 provides details on progress.


2.	Agenda Item 2 – Radio Altimeter and WAIC issues

2.1	WP10 provided updates to the draft SARPs text with respect to that presented at FSMP-WG/3 in September 2016. The meeting worked through the proposed text and provided comments. In particular, the meeting expressed concern about the proposed level of rejection of out-of-band (OOB) signals and suggested that the WAIC group consider whether it can be improved given the level of interest in implementing new systems, and in particular terrestrial broadband systems, in adjacent frequency bands. It was explained that the OOB rejection levels presented were only for the receiver overload protection portion, and that subsequent IF/baseband filtering would provide significantly more selectivity toward the total OOB signal rejection. This aggregate receiver OOB rejection criteria will be updated and clarified at FSMP-WG/6. The latest draft is contained in Appendix H.
 
2.2	The author additionally introduced a proposal for consideration by the Meeting to continue progress on the WAIC SARPs based on a report from RTCA in advance of releasing the MOPS being developed by Special Committee 236 (SC-236).  SC-236 projects that it may not complete the entire MOPS in a timeframe that supports timely promotion of the WAIC SARPs through the established ICAO process. The issue is that the MOPS must include more extensive performance specifications and test procedures than needed for safe inter-aircraft coexistence and EMC alone, but are necessary for TSO/ETSO invocation of the MOPS for equipment certification. However, the report will contain those finalized MOPS paragraphs that directly impact the WAIC SARPs, and will be sufficiently complete to address all inter-aircraft compatibility specifications. Thus, it was proposed that the content of this RTCA report serves as the technical basis for completion of the SARPs, and it was asked if such an approach would be acceptable to the FSMP.
 
2.3	Discussion indicated concern that this proposal might impose undue risk on the implementation of WAIC if the SARP content is completed and frozen based on information in such a report. The concern is that this would constrain SC-236 if further work on the MOPS determines that changes need to be made to the technical information in the report/SARPs. It was suggested that there might be less risk by simply delaying the completion of the SARPs until the MOPS was completed, however, the approach would be acceptable if the WAIC groups preferred to pursue this approach despite the perceived risk.


3.	Agenda Item 3 – Development of (planned) material for ITU-R studies on:

3.1	FSS for UAS

3.1.1	WP02 provided SARP amendment proposals to address the introduction of Remotely Piloted Aircraft into non-segregated international airspace as developed by the C2 Link Working Group (WG2) of the ICAO Remotely Piloted Aircraft System Panel. The initial focus is on instrument flight rules (IFR) operation in controlled airspace in a technology-neutral approach. Their current plan is to add a new Annex 10 Volume VI for RPAS SARPs, however some changes are also proposed to the existing Volume V. FSMP was asked to review those proposals and provide any input using the form provided in the Attachment to the WP. Appendix G provides initial FSMP comments.

3.2	GADSS

3.2.1	WP05 provided proposed updates to the GADSS report being drafted by ITU-R Working Party 5B (WP5B) in response to WRC-19 agenda item 1.10. That agenda item considers GADSS spectrum needs as well as any additional regulatory provisions that might be necessary to support its introduction. WP08 provided additional material regarding the “additional regulatory provisions” portion.  After discussion, the meeting agreed that no additional spectrum is necessary at this point, and a drafting group was formed to combine the material on other regulatory provisions. The resulting proposed changes to the ITU-R GADSS report are shown in Appendix E for submission to WP5B. Some proposals could not be agreed by the meeting, so an action was given [AI 05-04] to review the proposed GADSS-related changes to the RR Articles contained in Appendix E and provide updates to FSMP-WG/6 (in particular regarding the unresolved issue of whether there is a need to modify Articles 36 and 37)

3.2.2	WP04 provided suggested modifications to the Conference Preparatory Meeting (CPM) draft text on WRC-19 agenda item 1.10, which was also being developed by WP5B. The agreed updates are shown in Appendix F, taking into account changes to the Radio Regulations should not be proposed directly by ICAO.  

3.2.3	As an outgrowth of the discussion, the meeting was given an action [AI 05-01] to consider whether additional (i.e., non-GADSS related) regulatory changes to the Radio Regulation are necessary to facilitate introduction of Remotely Piloted Aircraft Systems (RPAS) and/or as general clean-up. If so, aviation could look for a future WRC agenda item to address those changes.

3.3	Status of proposed update to Recommendation ITU-R SM.1009

3.3.1	IP04 provides the latest status on ITU-R WP1A efforts to revise SM.1009. The current approach is to not modify that Recommendation, and instead the new material will simply be catalogued in a new report on national approaches and experiences. The document needs to clearly state that SM.1009 is the recommended means for compatibility assessment including for cross-border coordination, and that the other approach(es) have not been reviewed by ICAO or ITU. The meeting supported that way of addressing the new material.

3.4	Other

3.4.1	WP03 was a reply liaison from ITU-R WP 1A informing ICAO that, as result of earlier advice from WP 1A to Comité international spécial des perturbations radioélectriques (CISPR), a new work item was initiated on developing a revised edition 9 of the CISPR 15 standard in order to address the interference that can be generated by LED lighting systems. WP 1A suggested that the Case Study, “LED lighting interference to aviation VHF communications”, as submitted to the Frequency Spectrum Management Panel in Document FSMP-WG/4-WP/22, and as referenced in the response to WP 1A by ICAO, would assist CISPR/F in progressing their new work item, and would suggest that ICAO submits this case study directly to the CISPR/F subcommittee. The meeting agreed this would be useful and the Secretary will work with ITU-R to determine how it can be accomplished.

3.4.2     WP06 noted that an enhanced flight vision system (EFVS) operating in the 31.8-33.4 GHz band was included in the latest update to Recommendation ITU-R M.1466[footnoteRef:1], with a protection criteria of -6 dB interference-to-noise ratio (I/N). The meeting noted that the system discussed was not yet formally specified in ICAO.  However, it was recognized that ICAO recommends for aviation safety applications (e.g., low/no visibility landings) an appropriate safety margin (e.g., 6 dB) should be included in any compatibility analyses. [1:  Characteristics of and protection criteria for radars operating in the radionavigation service in the frequency band 31.8-33.4 GHz.] 


3.4.3	WP07 noted that some high altitude platforms (HAPS) systems being considered in ITU-R are postulating a minimum operational altitude of 18 km instead of the 20 km contained in the definition of HAPS (RR No. 1.66A).  The concern raised was whether such operations might impact aircraft operations. After considerable discussion by the meeting it was agreed that the question would be better addressed by an ICAO operational Panel and the Secretary agreed to hold internal-ICAO consultations to see if there was a minimum altitude below which ICAO felt HAPS operations could cause unacceptable impacts on air traffic operations.

3.4.4	WP15 introduced a proposal from the Technical Sub-Group of the Surveillance Panel to modify some of the ADS-B standards for secondary surveillance radar transponders in order to support their use onboard suborbital vehicles. In particular, changes are suggested to raise the reportable altitude to at least 100 km and the reportable velocity to 14,200 knots. The paper questioned whether such changes would require any ITU action, and after discussion the meeting agreed they should not.


4.	Agenda Item 4 – 5 GHz Band Planning

4.1	AeroMACS Status

4.1.1	IP03 provided details on some initial compatibility testing/simulation between aeronautical mobile telemetry (AMT) and AeroMACS. The paper concluded that for the example AMT systems considered, a 20 MHz guard band is required between the AMT and AeroMACS channels under worst-case conditions. The meeting appreciated the information but noted that an indication of the necessary desired-to-undesired signal ratio required for a given frequency offset would be very useful. The meeting also noted that AMT systems were not standardized, so results may differ for other AMT systems.

4.2	Global UAS/RPAS channel plan

4.2.1	IP02 provided information on air-to-air C-band channel measurements performed over the sea in Japan. The material will be used to assist in development of a 5 GHz propagation model, which will be particularly useful in studies where transmissions to/from one RPAS on one channel may interfere with transmissions to/from another RPAS on another channel. The meeting appreciated the information and solicited further updates as studies progress.

5.	Agenda Item 5 – New provisions to support aeronautical radiocommunications

5.1	IP07 was intended to open a discussion on proposals into the RPASP to use direct ground-to-ground VHF radio communications between unmanned aircraft control stations and air traffic control facilities.  The paper suggested that that type of communications arrangement would be an attractive option for smaller unmanned aircraft where the weight and power consumption of a VHF radio may make such a system unfeasible for installation.  While this arrangement has many positive aspects for unmanned aircraft design, there are issues that affect the utility such an applications and these issues may render this application unusable in some situations.  Finally, the paper noted that there are issues with the ITU Radio Regulations and ICAO SARPs that would need to be addressed in order to support such direct ground-to-ground communications between unmanned aircraft control stations and air traffic control facilities. The meeting raised a large number of concerns with the proposed approach, and an action [AI05-03] was taken for membership to catalog those concerns for FSMP-WG/6.

5.2	IP08 provided an update on the L-Band digital aeronautical communications system (LDACS) work being done by Project Team T of the Communications Panel DCI working group. It was noted that the current job card is not specific to LDACS, so other L-Band technologies could be considered. SARPs are currently targeted for completion in 2026. After discussion, the meeting raised a number of questions regarding the LDACS effort: (a) what are the specific technical parameters of the LDACS system being studied; (b) what were the parameters/assumptions considered in the “worst-case” analyses for impacts to DME/JTIDS from LDACS and/or from DME/JTIDS to LDACS; (c) what is the ground network design foreseen to support the planned LDACS applications; and (d) given the stated need for new data link systems[footnoteRef:2], why are the SARPs not going to be available earlier? The Secretary was given an action [AI 05-05] to provide these questions to the Secretary of the CP for further discussion at FSMP-WG/6. [2:  Reference ICAO Communications Operating Concepts and Requirements, 2007.] 



6.	Agenda Item 6:  Interference from non-aeronautical sources


6.1	Programme Making and Special Events (PMSE)

6.1.1	WP14 provided an input on the status of European studies regarding possible introduction of PMSE into the frequency band 960-1164 MHz. After considerable discussion, the meeting worked through the material contained in Flimsy 01 which represents the current status of the work in the relevant European body on regulatory and legal aspects of the possible introduction. Several comments were provided, (see Appendix I) and will form the basis of an ICAO input into the European process. Meeting participants were encouraged to inform their state and aviation regulators to be mindful about this PMSE issue and how it can impact aviation safety systems.

6.2	Other

6.2.1	Presentation 01provided information on two recent interference cases caused by malfunctioning light emitting diode (LED) bulbs. In both cases the malfunctions manifested as increases in the noise floor in the 100-150 MHz frequency range, precluding aeronautical VHF datalink communications when aircraft were parked at certain airport gates. After considerable investigation both sources were determined to be LED bulbs in the airport that had malfunctioning power regulators. The meeting appreciated the information, and agreed that operators should make sure that their front-line interference investigators should be made aware of the potential for LED bulb interference characteristics to allow for quick identification.

6.2.2	WP12 reported on concerns by some satellite operators and equipment manufacturers that high power LTE operations being introduced in the 1492-1518 MHz band is likely to cause interference to aviation satcom use in the adjacent 1518-1559 MHz band. The main concern was the potential for satellite receiving earth station overload effects caused by the LTE fundamental emissions. The meeting noted that functional checkout of the satcom user terminals is integral to aircraft pre-departure procedures, and as such protection of those user terminals must be ensured on both ground and in-flight. Discussion in the group also recognized similar concerns to ongoing work in the United States and the mismatch of available information. The WP noted that ECC PT1 was currently studying the issue, so a drafting group was formed to provide elements for an ICAO letter into that process. Those elements are contained in Appendix J. In addition, Inmarsat was given an action [AI 05-02] to provide technical details on how they thought the protection could be achieved for existing aircraft installations. 

7.	Agenda Item 7:  Any other business

7.1	WP13 and IP06 both dealt with non-ICAO studies regarding control of small UAS outside of controlled airspace. The former presented ECC Report 268 on “Technical and Regulatory Aspects and the Needs for Spectrum Regulation for Unmanned Aircraft Systems (UAS)”. The latter reported on an effort by ITU-T SG20 to use the Internet of Things (IoT) for UAS control, as well as an ICAO response to SG20 clarifying that this task is already being undertaken within ICAO.  The meeting had a lengthy discussion on the topic and concluded that FSMP efforts should be focused on supporting the efforts of the RPASP, and that due to already existing congestion, in principle VHF (117.975-137 MHz) and/or L-Band (960-1164 MHz) aeronautical safety spectrum should not be used for these small UAS outside of controlled airspace. It was also agreed that, as needed and if asked, FSMP could provide support to the ICAO group described in IP06 considering the small UAS.

7.2	WP01 discussed the mixed use of Aeronautical Radionavigation service (ARNS) frequency bands 108‑117.975 MHz, 328.6‑335.4 MHz and 960‑1 164 MHz by Civil and Military in India and noted that because of that mix they were having difficulty finding new civil VOR channels above 112 MHz. To assist with addressing that congestion, the author asked if there were any planning criteria for 100 kHz VOR vs ILS. The meeting knew of no such criteria, but suggested that perhaps the existing 50 kHz criteria could provide guidance.

7.3	IP01 reminded the meeting that in the WRC-15 cycle there was an ITU-R WP 5B Working Document toward Preliminary Draft [Report/Recommendation] on frequency channels in the bands of 108‑117.975 MHz, 328.6‑335.4 MHz and 960‑1 164 MHz. The author questioned whether such a document would have helped preclude the current PMSE effort to share 960-1164 MHz. The meeting discussed the topic and noted that within WP5B the document was no longer being pursued. The meeting further noted that perhaps a better approach would be to continue to document the aviation use in the Spectrum handbook, and perhaps in the future offer ITU a link to that document. Regarding the question about whether such material would have impacted the current PMSE effort, the meeting conclusion was “probably not”. It was suggested that in the future we might want to document the aviation process for approving aviation systems, which then could be used as a resource when considering non-aviation proposals. 

7.4	WP09 proposed a revised structure for the ICAO Spectrum Handbook (Document 9718) to be considered when planning the 3rd edition review over the next four years. To advance the work in the required reviewing of the handbook, it was proposed that an offline group be created with volunteers to develop the work between FSMP meetings.  The virtual group would be coordinated by the ICAO secretariat, acting as the focal point for communications and documents. The meeting agreed to form the correspondence group and membership interested in participating were asked to contact the Secretary via Email [AI 05-06].

7.5	WP11 proposed a format on how to insert the High Frequency (HF) receiver characteristics, and other system characteristics into the ICAO Handbook. The meeting had no comments on the proposal and it will be included in the restructuring exercise discussed above (see 7.4).

7.6	IP05 provided information on current regulatory and legislative processes reviewing usage of the 3.7 to 4.2 GHz frequency band in the United States. The meeting expressed concerns about the proximity to the 4.2-4.4 GHz band extensively used for radio-altimeters and planned for WAIC.  As a result,  for studies regarding those systems it is very important that the radio altimeter and WAIC out-of-band rejection characteristics (see Job Cards #6 and #7) be determined as soon as possible. During discussions it was also noted that the 3.7-4.2 GHz band,  and the lower adjacent band, are used for satellite gateway systems, including those supporting aviation safety communications. That should also be taken into account. It was also suggested that some of the references listed in Resolution 154 (Rev. WRC-15) might be useful although that document applies “to some countries in Region 1”.

7.7	A verbal update was provided on the VHF radio testing being accomplished by one participant. The studies are progressing, but will not be officially presented until all results are verified. An update will be presented at a future FSMP-WG meeting.

7.8	IP09 provided the status of the long-standing GPS interference issue in Manila. That issue has been resolved as of late August 2017. RNAV approaches to both ends of the runway are now operational. 


8.	Date of next meeting

8.1	The FSMP-WG/6 meeting is scheduled for 15-22 February 2018 at the ICAO Regional Office in Mexico City, Mexico.  It will be preceded by a 2 day spectrum workshop 13-14 February, 2018.  Papers for FSMP-WG/6 are due one week prior to the meeting.
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Agenda Item 1:	Opening and working arrangements
· Action Item review
· Status of tasks identified on Job Cards
			
Agenda Item 2:	Radio Altimeter and WAIC issues
· Status of compatibility testing

Agenda Item 3:	Development of (planned) material for ITU-R Studies on:
a) FSS for UAS
b) GADSS
i. ITU RR non-Article 5 changes
c) Status of proposed update to Recommendation ITU-R SM.1009

Agenda Item 4:	5 GHz Band Planning							
a) AeroMACS status						
b) Global UAS/RPAS channel plan

Agenda Item 5:	New provisions to support aeronautical radiocommunications
· LDACS, status update CP WG-T

Agenda Item 6:	Interference from non-aeronautical sources
a) Programme Making and Special Events (PMSE)
					
Agenda Item 7:	Any Other Business							
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List of Working Papers



	Paper #
	Source
	Title
	Agenda Item

	1
	India
	Use of  ILS, VOR and DME frequency bands for ARNS
	7

	2
	M. Neale
	SARPs amendment proposals to accommodate Remotely Piloted Aircraft System
	3

	3
	Secretary
	Reply Liaison Statement from ITU-R WP1A to ICAO with regard to Questions ITU-R 221-2/1
	3

	4
	M. Biggs
	CPM Text for WRC-19 Agenda Item 1.10 (GADSS)
	3

	5
	M. Biggs
	Proposed Modifications to WDPDN Report M.[GADSS]
	3

	6
	C. Fleury
	ITU-R Recommendation M.1466-1: Characteristics of and protection criteria or radars operating in the radionavigation service in the frequency band 31.8-33.4 GHz,  Protection criteria for Radionavigation service application
	3

	7
	C. Fleury
	MANAGEMENT OF FLIGHT ALTITUDES OF HAPS
	3

	8
	C. Fleury
	Comments on FSMP-WG04-WP27_Review of aeronautical articles for GADSS
	3

	9
	A. Roy
	ICAO Spectrum Handbook Review
	7

	10
	U. Schwark
	Draft SARPs for Wireless Avionics Intra-Communications (WAIC)
	2

	11
	G. Baker
	Proposal to Integrate Transceiver Technical Characteristics and Protection Criteria into ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation
	7

	12
	A. Bruce
	Frequency Band Allocation to Terrestrial Mobile Communications puts safe Satellite Communication in Aviation at risk
	6

	13
	F. Butsch
	What is the suitable spectrum for the command and control of small Unmanned Aircraft  outside the controlled airspace?
	7

	14
	Raffi Khatcherian
	CEPT work on Audio PMSE sharing the 960-1164 MHz band
	6

	15
	Secretary
	Surveillance Standards for Suborbital Vehicles
	3
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	Paper #
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	Topic
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	1
	India
	ITU-R RECOMMENDATION FOR RADIO FREQUENCY CHANNEL ARRANGMENTS FOR ARNS SYSTEMS (ILS, VOR & DME)
	
7

	2
	
NICT
	C-band Channel Measurement Campaign using Small Unmanned Aircraft
- Experimental measurement of air-to-air channel radio propagation over the sea
	
4

	3
	L. de Souza
	AeroMACS and AMT operating at C-band – interference tests
	4

	4
	Secretary
	ITU-R WP1A Working Document Towards a Preliminary Draft New Report ITU-R SM.[NAT-APR]
	3

	5
	A. Roy
	Ongoing Work in the United States Concerning the 3.7 to 4.2 GHz Frequency Bands
	7

	6
	
Secretary
	ITU-T SG20 Liaison to ICAO on clarifying the issue of Small UAVs, and a response Liaison from ICAO
	
7

	7
	
M. Biggs
	USE OF DIRECT GROUND-TO-GROUND VHF RADIO COMMUNICATIONS BETWEEN UNMANNED AIRCRAFT CONTROL STATIONS AND AIR TRAFFIC CONTROL STATIONS
	
5

	8
	Secretary
	LDACS Status Update
	5

	9
	C. Gilo
	RESOLUTION OF GPS INTERFERENCE/SIGNAL DEGRADATION IN MANILA, PHILIPPINES THAT AFFECTED FLIGHT AND ATM OPERATIONS
	
7



	
PRESENTATIONS


	1
	A. Roy
	LED Lighting Interference Examples
	6



	

FLIMSIES


	1
	Secretary
	Material regarding “Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE  in the band 960-1164 MHz”
	
6

	2
	Rapporteur
	Material for ICAO input to WP5B on M.[GADSS]
	3

	3
	Rapporteur
	Material for ICAO input to WP5B on GADSS CPM
	3

	4
	N. Vassiliev
	Material from drafting group regarding possible RR regulatory changes to support GADSS
	3

	5
	J.Cramer
	Material from drafting group regarding ICAO letter to ECC PT1 on implementation of LTE in the frequency  band 1492-1518 MHz
	6

	6
	Rapporteur
	Comments from FSMP-WG/5 to the draft RPAS SARPs
	3

	7
	Rapporteur
	Updated draft WAIC SARPs
	2
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APPENDIX D

ACTION ITEM LIST

	Number
	Description
	Actionee
	Due Date
	Status

	32-5
	Consider the issue of interference to radio altimeters as presented in WG-F/32 WP21. Provide input on issues such as: should ICAO develop altimeter standards? What is the best way for ICAO to raise the visibility of the safety issue? Do high intensity radiated field (HIRF) requirements apply to radio systems, and if so, how?
	All
	FSMP-WG/5
	CLOSED
Job Card #6. IATA study funding expected to start in CY18.


	32-8
	[bookmark: _GoBack]Review the proposal to develop a definition of “aviation safety system” and provide draft inputs as appropriate
	All
	FSMP-WG/6
	Still open. Input provided in WG-FSMP/1 Flimsy 1 for Comm systems

	01-3
	Provide examples of unintentional radiators causing interference to aviation wireless systems (reference WF-F/32 WP02 and IP14)
	All
	FSMP-WG/5
	 [Action 04-01] LED input in Pres1, CLOSED

	01-5
	Provide notional characteristics for the line-of-sight (LOS) and beyond-LOS (BLOS) RPAS systems to be used to begin investigating adjacent channel compatibility with AeroMACS in 5091-5150 MHz.
	
	FSMP-WG/6
	 CLOSED

	02-6
	Develop a timeline for FSMP actions regarding resolves 18 of Resolution 155 (WRC-15)
	All
	FSMP-WG/5
	

	02-11
	Develop a simple example outlining the approach for aviation system protection suggested in WP24.
	J. Mettrop
	FSMP-WG/6
	

	03-03
	Provide comment on the spectrum sharing approach between terrestrial and satellite RPAS C2 systems for the 5 030-5 091 MHz as proposed in FSMP-WG/3 WP10 and FSMP-WG/4 WP17
	All


	FSMP-WG/6
	Noted that Europe removing non-operational MLS assignments to facilitate this effort.

	04-01
	Provide the FSMP Rapporteur with information via Email on (a) details of instances of disturbances and degradation within their experience caused by electrical/electronic equipment and telecommunication distribution systems operating over metallic conductors, and (b) the noise floor they anticipate in order to satisfy their planned operational requirements, especially where there are precise expectations on the noise floor.
	All
	May 7, 2017
	CLOSED

	04-02
	Review the material contained in FSMP-WG4 WP27 and provide input on possible changes to Chapters VI-VIII of the Radio Regulations resulting from the introduction of GADSS.
	All
	FSMP-WG5
	CLOSED, see actions 05-01 and 05-04

	04-03
	Develop material on aviation use of VSAT for Chapter 7 of doc 9718, Volume I, for the next update.
	Lisa Tele, Bissa Sougue
	FSMP-WG8
	

	04-04
	Develop proposed approach to insert the material in FSMP-WG4/WP14 on HF characteristics into Doc 9718 Volume II
	Greg Baker
	FMSP-WG5
	CLOSED -WP11

	04-05
	Provide input to complete the equipment physical characteristics (e.g., weight) table shown in the Annex of FSMP-WG4/WP26.
	All
	FSMP-WG6
	Noted IATA had facilitated a meeting on rationalization of avionics, including regarding whether HF requirements could be satisfied by satellite communications. Will present output at a future FSMP WG meeting.

	04-06
	With regard to the action to “Conduct an aircraft fleet equipage impact analysis and develop detailed transition plans based on industry input and expected safety benefit” in the radio altimeter job card, initiate outreach to the airlines and aircraft manufacturers.
	IATA and ICCAIA
	FSMP-WG6
	

	05-01
	Review the need for future WRC agenda item to address ITU Radio Regulations provisions for UAS/RPAS and/or “clean-ups” of existing provisions (e.g., see Annex B to FSMP-WG/4 Working Paper 27).
	All
	FSMP-WG6
	

	05-02
	Provide technical details on suggested approach for ensuring protection of aeronautical satellite communications in the frequency band 1518-1559 MHz from LTE introduction in the lower adjacent band.
	Inmarsat
	FSMP-WG6
	

	05-03
	Review the proposed ground-ground VHF communications scheme detailed in FSMP-WG/5 IP07 and provide comments to be included in a liaison to the RPASP.
	All
	FSMP-WG/6
	

	05-04
	Review the proposed GADSS-related changes to the RR Articles contained in Appendix E of the FSMP-WG/5 report and provide updates to FSMP-WG/6 (in particular regarding the unresolved issue of whether there is a need to modify Articles 36 and 37)
	All
	FSMP-WG/6
	

	05-05
	Provide questions raised regarding LDACS (see Section 5.2 of the Report of FSMP-WG/5) to the Secretary of the Communication Panel to allow for further FSMP discussion.
	Secretary
	FSMP-WG/6
	

	05-06
	Explore restructuring of Doc 9718 Volume 1. 
	Secretary/A. Roy/correspondence group
	FSMP-WG/6
(status)
	






APPENDIX E

Elements for ICAO response to ITU WPP5B regarding proposed modifications to ITU-R document M.[GADSS]






APPENDIX F

Elements for ICAO response to ITU WPP5B regarding proposed modifications to WRC-19 agenda item 1.10 (GADSS) CPM text







APPENDIX G

Initial comments to RPASP on draft RPAS SARPs








APPENDIX H

Updated draft WAIC SARPs






APPENDIX I

Elements for proposed ICAO comments on PMSE material being developed by FM51






APPENDIX J

Elements for proposed ICAO Liaison ECC PT1
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Annex 26 to the Working Party 5B Chairman’s Report


Preliminary Draft New
Report ITU-R M.[GADSS]



		The Global Aeronautical Distress and Safety System 





Scope


TBD


Keywords


TBD


Glossary of abbreviations


ADS-B 
Automatic dependent surveillance – broadcast


ADS-C
Automatic dependent surveillance – contract


ATC
Air traffic control

ATTF 
Aircraft tracking task force


ConOps 
Concept of operations


ELT
Emergency locator transmitters


GADSS 
Global aeronautical distress and safety system


GFT 
Global flight trackin

ICAO 
International Civil Aviation Organization


RCC
Rescue coordination centers


SAR
Search and rescue


SSR
Secondary Surveillance Radar

TTFD 
Triggered transmission of flight data

1
Background


The International Civil Aviation Organization (ICAO) held a Special Meeting on global flight tracking (GFT) of Aircraft in Montreal May 2014, and formed two groups to address the near-term priority to track airline flights, no matter their global location or destination.  Those groups were an ICAO ad hoc Working Group to develop a concept of operations (ConOps) to support future development of a global aeronautical distress and safety system (GADSS) and an industry led group under the ICAO framework called the aircraft tracking task force (ATTF) to identify near term capabilities for normal flight tracking using existing technologies. In combination, those efforts will address issues such as:


–
Aircraft tracking under normal and abnormal conditions.


Typically leverages existing technologies to assist in the timely identification and location of aircraft.  Provides an automated reporting function every 15 mins or less.  Aircraft tracking may be accomplished by multiple different systems over the duration of a flight.


–
Autonomous distress tracking.


An automated method of position reporting at intervals of one minute or less to support search and rescue (SAR), triggered by indications that an aircraft is in distress which may result in an accident.  Distress tracking aims to establish the location of a potential accident site within a 6 nautical mile (11.11 km) radius.


–
Post flight localization and recovery.


[A combination of both the immediate need to locate and rescue possible survivors after an air accident using emergency location beacons and other methods to an accuracy of <1 nautical mile (<1.85 km), while also…] Enables the collection of aircraft components and data that will assist in the accident investigation.


–
Procedures and information management.


The method of data collection and notification of flight tracking data to the relevant SAR, and rescue coordination centres (RCC).




The collective urgency of the situation was highlighted by the decision of ITU Plenipotentiary Conference, through Resolution 185, to instruct WRC‑15, pursuant to No. 119 of the ITU Convention, to include in its agenda, as a matter of urgency, the consideration of global flight tracking, including, if appropriate, and consistent with ITU practices, various aspects of the matter, taking into account ITU‐R studies.  


2
Extracts from International Civil Aviation Organization concept of operations relative to frequency spectrum regulation


2.1
Introduction on global aeronautical distress and safety system concept of operations




The effectiveness of the current alerting of search and rescue services will be increased by addressing a number of key improvement areas, and by developing and implementing a globally integrated system, the GADSS, which addresses all phases of flight under all circumstances including distress. 


Responding to the requirements and objectives, the GADSS ConOps specifies the high-level functions needed, with a description of users and usages of aircraft position information, in all airspaces, during all phases of flight, both normal and distress flight conditions including the timely and accurate location of an aircraft accident site and recovery of flight data. Figure 1 below gives a high level overview and identifies the main GADSS system components:


–
Aircraft tracking.


–
Autonomous distress tracking.


–
Post flight localization and recovery.


–
GADSS procedures and information management.


FIGURE 1


Main functions of global aeronautical distress and safety system
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The full GADSS concept can be realized in an evolutionary manner through the execution of actions in the short, medium and long term with each action resulting in benefits. While the concept is still under development, at a high-level implementation of the GADSS ConOps should:


–
Ensure the position of the aircraft is continuously known.


–
Improve SAR capabilities and improve timely availability of aircraft position data.


–
Ensure the timely identification of the location of the accident site.


–
Function worldwide.


–
Expedite retrieval of flight recorder data.


–
Be seamless across air traffic services unit boundaries.


–
Ensure the sharing of relevant information in support of emergency situations.


–
Ensure relevant stakeholders are contactable when required.


–
Ensure clarity of responsibilities for inflight emergency response.




Furthermore, in implementing the GADSS it shall be ensured that GADSS functions: 


–
are specified using performance based provisions when possible and independent of any one prescriptive technology;


–
are sufficiently flexible to accommodate diverse regional needs;


–
do not cause degradation of the existing SAR service; 


–
are resilient to any on-board technical failures;


–
ensure there is a minimal or positive impact on flight crew workload;


–
provide adequate redundancy in the systems utilized;˗
minimise false alerts



2.2
Frequency spectrum considerations  

In order to ensure global interoperability [and lawful operation] of radio equipment on-board aircraft, the equipment will conform to agreed performance standards, will operate in correct frequency bands, must be licensed by appropriate authorities, and be operated by licensed personnel if appropriate.

Table 1 shows which types of frequency bands could be considered for the various categories of functions specified under the GADSS.


TABLE 1

Types of frequency bands considered for the functions specified under 
global aeronautical distress and safety system*

		Function

		Spectrum category

		Example radio services and/or technologies**



		Aircraft Tracking system***

		Any type of spectrum properly allocated, on a primary basis, for the function being performed

		 AMS, AMSS, MS, MSS



		ATC  surveillance systems

		Only protected aeronautical safety spectrum can be used

		 ADS-B, ADS-C, SSR



		Distress Tracking systems

		Only protected aeronautical safety spectrum, or protected distress spectrum (e.g., 406.1 MHz), can be used

		 ADS-B, ADS-C, SSR, ELT
,



		Post Flight Localization and Recovery – Localization systems

		Only protected aeronautical safety spectrum, or protected distress spectrum (e.g., 406.1 MHz), can be used

		 ELT



		Post Flight Localization and Recovery - Flight Recorder Data Retrieval (not used for real-time functions)

		Any type of spectrum properly allocated, for the function being performed

		 AMS, AMSS, MS, MSS, Passenger internet system





*
This chart is not intended to imply that any new spectrum allocations are necessary to support GADSS.

** This list is not intended to be all inclusive.

*** Not intended to satisfy ATC surveillance safety requirements.

3
Spectrum needs and regulatory provisions for the introduction and use of the GADSS



3.1
Spectrum Needs


GADSS is intended to represent a set of requirements and objectives. New specific technical solutions are not prescribed, rather a framework of scenarios are provided which can be used to verify whether a chosen solution complies with the GADSS ConOps.  Studies within ICAO in preparation for WRC-19 have determined that the GADSS requirements can be satisfied using systems operating within existing frequency allocations. 

3.2
Regulatory Provisions



Consistent with invites ITU‑R 2 of Resolution 426 (WRC-15), a general review of the Radio Regulations was performed to determine if regulatory provisions were necessary to facilitate the introduction and use of GADSS. In particular possible changes to portions of Chapters VI, VII and VIII (i.e., portions of Articles 21-45) were considered within the relevant expert groups. As a result of that review, the following modifications/additions are proposed:



















A.  Modify existing Article 30.1 as follows:


30.1
§ 1
This Chapter contains the provisions for 

I. the operational use of the global maritime distress and safety system (GMDSS), whose functional requirements, system elements and equipment carriage requirements are set forth in the International Convention for the Safety of Life at Sea (SOLAS), 1974, as amended. 

II. initiating distress, urgency and safety communications by means of radiotelephony on the frequency 156.8 MHz (VHF channel 16).

III. the global aeronautical distress and safety system (GADSS), whose functional requirements, system elements and equipment carriage requirements are set forth in the Convention on International Civil Aviation, as amended. 

[Rationale:  Recognition of GADSS in a similar manner to GMDSS]

B.  Add a new Article 34A as follows:

ARTICLE 34A

Global Aeronautical Distress and Safety System (GADSS)

34A.1
The GADSS determines the performance requirements for the radiocommunication systems utilised for conducting several functions, including the following:


· Aircraft Tracking; 


· Autonomous Distress Tracking; 

· Post Flight Localization and Recovery 

Rationale: to introduce the definition of the GADSS, clarify its main functions and explain that this is a performance based concept.

34A.2
The performance requirements, system elements and equipment carriage requirements of GADSS are set forth in ICAO Standards and Recommended Practices, Guidance Material and Manuals. 

Rationale: to underline the fact that the detailed information on GADSS is contained in the ICAO documents, rather than in the ITU RR.


`
34A.3
The radiocommunication systems meeting the GADSS performance requirements may operate in the radiocommunication services having an appropriate allocation in Article 5. The choice of type of a radiocommunication service to be used and its category of allocation depends on the requirements of the specific GADSS function.


Rationale: to clarify that system used under GADSS may operate in different radiocommunication services already having allocation in the RR, not necessarily aeronautical ones. This also indirectly indicates that currently GADSS does not need additional allocations. The specific service and type of spectrum (primary/secondary, aeronautical safety/usual) is selected based on the GADSS function.


34A.4         The specific requirements for GADSS automated distress and positioning systems related to the authority of the person responsible for the station and the operator’s certificates are listed in the relevant provisions of Articles 36 and 37. 



Rationale: To make a cross-reference with the two newly proposed provisions of Articles 36 and 37, which make exception from the general rules established in these Articles. 

34A.5 
       For the purposes of these Regulations the category of priority for the autonomous distress tracking function shall be of order 1 with respect to the list of priorities given in No. 44.1.


Rationale: To reflect the absolute importance of information transmitted by autonomous distress tracking systems.


[C.  Further study is required on three topics:


1. Whether the provisions of Articles 36.1, 36.2, 37.1 and 37.2 would preclude GADDS including a provision that the aircraft autonomous distress tracking function could not be turned off.


2. Whether the provisions of Articles 18.4 and 36.3, taking into account the definition in Article 17, would require that aircraft tracking information be encrypted.


3. Whether Article 37.3 would preclude GADSS including, under some conditions, a provision for remote triggering of position reporting. ]

� The ICAO-standard ELT is functionally equivalent to the emergency position-indicating radiobeacon (EPIRB)



�	Note: Amendment 40 to Annex 6 “Operation of Aircraft” Part 1 “International Commercial Air Transport” of the Convention on Civil Aviation establishing the need for aircraft in distress above a certain weight to transmit an autonomous distress tracking signal at least every minute by 2021.
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ATTACHMENT


CHAPTER 5


a) Maritime, aeronautical and amateur services


(Agenda items 1.1, 1.8, 1.9 (1.9.1, 1.9.2), 1.10, 9.1 (issue 9.1.4))


Agenda item 1.10

(WP 5B / WP 4A, WP 4B, WP 4C, WP 5A, WP 5C, WP 5D, WP 6A, WP 7B, 


WP 7C, WP 7D, 


(WP 3M))


1.10
to consider spectrum needs and regulatory provisions for the introduction and use of the Global Aeronautical Distress and Safety System (GADSS), in accordance with Resolution 426 (WRC-15);

Resolution 426 (WRC‑15) – Studies on spectrum needs and regulatory provisions for the introduction and use of the Global Aeronautical Distress and Safety System

5/1.10/1

Executive summary


The International Civil Aviation Organization (ICAO), in concert with Administrations, Industry and related specialists formed a common agreement on a concept of operations (ConOps) for the Global Aeronautical Distress and Safety System (GADSS). That ConOps includes a clear definition of the objectives of GADSS and ensures information is provided in a timely fashion to the right people in order to support search and rescue, recovery and accident investigation activities.  It also addresses the roles and responsibilities of all aviation stakeholders.

The GADSS is designed to address three specific issues: 


a. the late notification of Search and Rescue (SAR) services when aircraft are in distress (as defined in ICAO Annex 11), 


b. missing or inaccurate End of Flight aircraft position information i.e. the location of survivors and wreckage; and

c. lengthy and costly retrieval of flight data for accident investigation.

5/1.10/2

Background

ICAO has determined that the GADSS consists of the following main system components:


· Aircraft Tracking Function; 


· Autonomous Distress Tracking function; 


· Post Flight Localization and Recovery function; and


· GADSS Information Management and Procedures.

Importantly, GADSS is intended to represent a set of requirements and objectives. New specific technical solutions are not prescribed, rather a framework of scenarios are provided which can be used to verify whether a chosen solution complies with the GADSS ConOps.

During the study period, consistent with the terms of Resolution 426 (WRC-15), ITU-R focused on determining if the introduction and use of GADSS – as defined by ICAO --  would require additional spectrum (i.e., changes to Article 5 of the Radio Regulations) and/or changes to other regulatory provisions.


5/1.10/3

Summary and Analysis of the results of ITU-R studies


5/1.10/3.1

Studies regarding spectrum needs

Studies within ICAO have determined that the GADSS requirements can be satisfied using systems operating within existing frequency allocations. As a result no ITU-R studies regarding spectrum needs have been conducted, and no action to modify Article 5 of the Radio Regulations is required.


5/1.10/3.2

Studies regarding regulatory provisions

[TBD. Studies are on-going to determine if changes to other portions of the Radio Regulations will be necessary to facilitate GADSS implementation. In particular possible changes to portions of RR Chapters VI, VII and VIII (i.e., portions of Articles 21-45) have been identified and are currently being considered within ICAO by the relevant expert groups.]

5/1.10/4

Methods to satisfy the agenda item

5/1.10/4.1

Issue A: GADSS Spectrum Needs

Invites ITU-R 1 b) of Resolution 426 (WRC-15) calls for the analysis of the existing allocations to the relevant aeronautical services in order to determine whether any additional spectrum is required. 

5/1.10/4.1.1
 Method A1


No change to RR Volume 1, Article 5 Frequency Allocations. 




· 





5/1.10/4.2

Issue B:  Review of existing Distress and Safety System Provisions


 Invites ITU-R 1c) of Resolution 426 (WRC-15) calls for studies of the existing regulatory provisions to


determine whether it might be necessary to apply additional regulatory measures,

5/1.10/4.2.1
 Method B1


[TBD]

5/1.10/5

Regulatory and procedural considerations


5/1.10/5.1

Method A1 

NOC

VoLUME 1


ARTICLE 5

Frequency allocations

Reasons:
GADSS will make use of systems operating within existing frequency allocations, and as such no change is required to Article 5 of the Radio Regulations.


5/1.10/5.2

Method B1

 [TBD. Studies are on-going to determine if changes to other portions of the Radio Regulations will be necessary to facilitate GADSS implementation. In particular possible changes to portions of RR Chapters VI, VII and VIII (i.e., portions of Articles 21-45) have been identified and are currently being considered within ICAO by the relevant expert groups.]

�Don’t need this adv/disadv text if there is consensus for NOC Article 5.
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		Commenter - Please include suggested text change



		Comment Deadline : September 8, 2017

email to WG-2 rapporteurs : michael.neale@aces-inc.com 

& 

dominique.colin@eurocontrol.int





		Commenter Use Only

		RPASP-WG 2 use only 



		Commenter

Member Name 





 FSMP-WG/5 







		PART :  ( insert : I or II or VIII or IX or X )



Paragraph : ….



 ( Please copy the text as  proposed

 within the Att/s to the IP referenced above ) 

		

Comment and Rationale

plus  

Proposed text 

( At the end of the comment and rationale please add a suggested alternative text )





		Comment 

1-Comment  is an observation (suggestion)*

2- Comment  is substantive (objection) *

3-Comment is a request for clarification *

* : Please complete this column inserting 1or 2 or 3 as appropriate 

		

Status



		

Disposition/Rationale



		1

		General

		Suggest using quantitative requirements for SARPS instead of qualitative terms such as “adequate”.

		1

		

		



		2

		Volume VI, PART : II Systems



Paragraph 2.2.2 and 2.2.3

		The purpose of the proposed requirements are not understood. Suggest deletion. 

		1,3

		

		



		3

		Volume VI, PART : II- Systems



Paragraph 2.4.4

		This paragraph as written could cause confusion with respect to the order of priority contained in the ITU Radio Regulations and elsewhere in ICAO SARPS (e.g., Volume II). Suggest correspondence to resolve required order, then ensuring consistency across all Volumes. Specific concern with removal of distress/urgency as priority 1.

		2

		

		



		4

		Volume VI, PART II – Systems



Paragraph 2.4.4, Note

		Distress/Urgency messages are already defined in Annex 10 Volume II, Paragraph 4.4.1.1.1 and 4.4.1.1.2.  Suggest using those definitions.

		2

		

		



		5

		Volume V, Chapter 4 



New Note 2

		The FSMP is very concerned with idea of introducing RPAS C2 links in the already very congested VHF AM(R)S band. Further clarification is required (e.g., technology, spectrum requirements, channel planning, etc), however at this point the FSMP does not support use of the VHF band for RPAS C2.

		2,3

		

		



		6

		Volume V, Chapter 5 



Paragraph 5.1.1.3

		These frequency bands are not currently available, several ITU actions must first be completed. Would like text added to that effect.

		1

		

		



		7

		Volume V, Chapter 5



Paragraph 5.1.1

		Questions: Do you need text for AMS(R)S bands about priority and preemption? Do C2 systems using existing AMS(R)S bands need to meet AMS(R)S SARPS (the existing technical requirements may be very different from those proposed for C2)?

		3

		

		



		8

		Volume V, Chapter 5



Paragraph 5.2.1

		The FSMP is very concerned with idea of introducing RPAS C2 links in the already very congested VHF AM(R)S band. Further clarification is required (e.g., technology, spectrum requirements, channel planning, etc), however at this point the FSMP does not support use of the VHF band for RPAS C2.

		2,3

		

		



		9

		Volume V, Chapter 5

Paragraph 5.2.1

		The FSMP is concerned that it will be difficult to introduce RPAS C2 links in the already congested and challenging environment present in the 960-1164 MHz band. We note in particular that existing systems in the band are pulsed, making introduction of systems implementing continuous (in time) signals difficult (reference for example the current efforts to introduce LDACS in that band), and question what studies have been done on that topic. We also question what studies have been done to ensure protection of GNSS above 1164 MHz from new C2 links (see for example Resolution 417 (Rev. WRC-15).  Further clarification is required (e.g., technology, spectrum requirements, channel planning, etc).

		3
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	ATMRPP-WG/WHL/4-WP/

	.././06

FSMP-WG/5 WP/10	- 6 -

	- 5 -	FSMP-WG/5 WP/10

Proposed Modifications to Annex 10 to the Convention on International Civil Aviation





		Insert new text as follows







CHAPTER xx.	WIRELESS AVIONICS INTRA-COMMUNICATIONS (WAIC)





xx.1	DEFINITIONS



Wireless Avionics Intra-Communications (WAIC). – WAIC is defined as radiocommunication between two or more aircraft stations located on board a single aircraft; supporting the safe operation of the aircraft.



WAIC System – A WAIC System provides wireless communications on board a single aircraft for safety related aircraft applications using the aeronautical mobile (route) service (AM(R)S) allocation in the frequency band 4 200 – 4 400 MHz. A WAIC System may comprise one or more WAIC Networks necessary for establishing, maintaining and securing wireless communications.



WAIC Network – A WAIC Network comprises interrelated WAIC Components, e.g. components used for wireless communications, security or network management.



WAIC Component – Any tangible entity of a WAIC Network on board an aircraft. WAIC Components may comprise one or more WAIC Function Blocks.



WAIC Function Block – Any part (hardware or software) of a WAIC Component required for establishing, maintaining or securing wireless communications (e.g. a radio transceiver or a security engine).



WAIC Node – A WAIC Node is a specific category of a WAIC Component establishing wireless communications between aircraft applications or parts thereof. A WAIC Node may comprise a set of WAIC Function Blocks (e.g. a radio transceiver or a security engine).



…



		[bookmark: _Hlk409102664]Origin:



FSMP

		Rationale:



The above definitions are specific to WAIC and are provided in addition to the general definitions given in Chapter 1, Part 1 of Annex 10 Volume III.









[bookmark: _Toc404090298]

xx.2	INTRODUCTION

xx.2.1	WAIC provides wireless data communications to aircraft systems related to the safety and regularity of flight.

Comment made during FSMP WG/5: Para. xx.2.1 might be superfluous.

xx.3	GENERAL

Comment made during FSMP WG/5: Check again that the provisions under this section comply with the newly introduced definitions.

xx.3.1	WAIC shall conform to the requirements of this and the following chapters.

Comment made during FSMP WG/5: Para. xx.3.1 might be superfluous.

xx.3.2	WAIC systems shall comply with the applicable provisions of the ITU Radio Regulations	.

xx.3.3	WAIC shall only be used for communications between two or more points on a single aircraft.

xx.3.4	WAIC systems shall coexist with other WAIC systems on other aircraft in mutual radio range.

xx.3.5	WAIC systems shall not cause harmful interference to radio altimeter systems while in operation in the frequency band 4 200 – 4 400 MHz and in mutual radio range.

xx.3.6	WAIC systems shall tolerate interference from radio altimeters in the frequency band 4 200 – 4 400 MHz in mutual radio range.

Comment made during FSMP WG/5: If systems are not in mutual radio range there is no interference by definition. Therefore, the words “...in mutual radio range”in para. xx.3.6 are superfluous
Additional Note: The words “in mutual radio range” occur also in other places within this document which might need clarification as well.



		[bookmark: _Hlk409107828]Origin:



FSMP

		Rationale:



The sections above describe the basic function and purpose of WAIC.











xx.4	RADIO FREQUENCY (RF) CHARACTERISTICS

xx.4.1	Frequency Band: WAIC systems shall operate in the frequency band 4 200 – 4 400 MHz.

xx.4.2	Channelization Scheme: WAIC transmitters and receivers shall support a channelization scheme with 5 MHz center frequency spacing, as depicted in Figure 1. Per channel center frequencies are defined by:

, where k is the channel number.

[image: ]

[bookmark: _Ref490468766]Figure 1: WAIC channelization scheme

xx.4.3	Radiated Power: the maximum equivalent isotropically radiated power spectral density of a WAIC transmitter shall not exceed 6 dBm/MHz.

xx.4.4	In-band Emissions (Transmit Spectrum Mask): WAIC systems shall implement transmitters with spectral in-band emission properties as specified by the spectrum mask  described in Figure 2 and Table 1 measured in any 100 kHz bandwidth.

[bookmark: _Ref490474433][image: C:\Users\TH88SB\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\untitled.emf]

Figure 2: WAIC transmit spectrum mask



[bookmark: _Ref490474507]Table 1: WAIC transmit spectrum mask specification

		Frequency (MHz)

		Mask Specification



		

		0 dBr



		

		



		

		-40 dBr





xx.4.4	Out-of-Band Emissions: Each WAIC transmitter shall limit its out-of-band emissions to TBD dBm measured in any 100 kHz bandwidth.

xx.4.5	Out-of-Band Rejection:  WAIC receivers have out-of-band rejection roll-off of at least 20 dB/decade in frequency offset relative to the band edges up to TBD dBr, and in-band rejection of 0 dBr. WAIC receivers shall tolerate emissions from emitters operating in frequency bands adjacent to the 4 200 – 4 400 MHz band, such that the total power measured at the WAIC receiver input does not exceed TBD dBm after accounting for the above out-of-band rejection.

Comment made during FSMP WG/5: The filter roll-off of 20dB/decade as specified in para. xx.4.5 is not sufficient. It was explained that the filtering described by this provision is only the band filtering to protect the WAIC receiver from overload and going non-linear. There would be subsequent IF/baseband filtering to further reject off-channel and out-of-band interference before demodulation, providing additional effective out-of-band rejection of TBD dB.  There are thus two separate OOB rejection values to be specified.  This needs to be clarified.

		Origin:



FSMP

		Rationale:



The sections above describe the minimum RF characteristics of WAIC transmitter and receiver.











xx.5	PERFORMANCE REQUIREMENTS

Comment made during FSMP WG/5:After deleting the original para. xx.5.1 (ownship RA-WAIC coexistence), an explanation is needed soemwhere as to why this is out of scope of the SARPs (covered by MOPS and/or aircraft certification, not for compatibility between aircraft).

xx.5.1	A WAIC system located on board one aircraft shall maintain its intended performance while subject to emissions from radio altimeters located on board other aircraft in mutual radio range.

xx.5.2	A WAIC system located on board one aircraft shall maintain its intended performance while subject to emissions from WAIC and radio altimeter systems located on board other aircraft in mutual radio range.

Comment made during FSMP WG/5: WAIC systems have to cope with aggregate interference from both WAIC and Radio Altimeters on board surrounding aircraft. The above provision in the form originally presented to the meeting considered only WAIC systems on board other aircraft as interference source. Hence, the words “... and radio altimeter...” were added to para. xx.5.2. A combination of para. xx.5.1 and xx.5.2 should be considered.

xx.5.3	 WAIC systems shall be designed to enable all WAIC systems on board aircraft in mutual radio range to meet their intended performance.

— — — — — — — —

Appendix A – Worst-case shared radio environments used for coexistence considerations

TBD

Editor’s Note:	Description of the worst-case interference geometries (e.g. number and placement of victim aircraft versus interfering aircraft, different operational scenarios, etc.)



Appendix B – Aggregate interference environment

TBD

Editor’s Note:	Description of the worst case aggregate interference environment.



Appendix C – Radio altimeter operations in the presence of WAIC signals

TBD

Editor’s Note:	Requirements for safe radio altimeter operation in the presence of WAIC signals.

(1 pages)
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FM51(17)236 Annex 4TEMP 01

Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE[footnoteRef:2]  in the band 960-1164 MHz [2:  Programme Making and Special Events] 




[bookmark: Text8]approved DD Month YYYY[bookmark: Report_Number]ECC Report <No>







[bookmark: _Toc491958501][bookmark: _Toc472497739]Executive summary

To be completed 

At FM51#24 meeting, the DG Audio PMSE 960-1164 MHz did not reach any consensus regarding the proposal from UK. At this stage, all sentences are removed.

Editor's Note XX:	The executive summary should include a description of the scope  of the report, e.g.:	Comment by ICAO: Add a statement on the Scope of the Report, as defined in Doc. FM(16)225 Annex 20 and as expanded by WGFM/88, see report, para 4.3.2.1 (20)

Carry out preliminary investigations on regulatory, legal and economical issues and on the feasibility of the band.
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[bookmark: _Toc491958502]Definitions

Abreviations/definitions regarding the acronyms

MOPS (Minimum Operationnal Performance Standars)




[bookmark: _Toc491958503]General context

[bookmark: _Toc491958504]Current ITU-R regulatory status of the frequency band related to ARNS and AM(R)S systems

The ITU Constitution (CS) states:

CS Article 40 : Priority of Telecommunications Concerning Safety of Life:

191 International telecommunication services must give absolute priority to all telecommunications concerning safety of life at sea, on land, in the air or in outer space, as well as to epidemiological telecommunications of exceptional urgency of the World Health Organization.

CS No. 1003 (also RR No. 1.169) :

1003 Harmful Interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs or repeatedly interrupts a radiocommunication service operating in accordance with the Radio Regulations.

The ITU Radio Regulations (RR) also state:

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

ITU RR, Art 43 "Special rules relating to the use of frequencies"

43.1 § 1 Frequencies in any band allocated to the aeronautical mobile (R) service and the aeronautical mobile-satellite (R) service are reserved for communications relating to safety and regularity of flight between any aircraft and those aeronautical stations and aeronautical earth stations primarily concerned with flight along national or international civil air routes.

The band 960-1164 MHz is allocated to the Aeronautical Radionavigation Service (ARNS), Aeronautical Mobile en-Route service AM(R)S and in part to the Aeronautical mobile-satellite en-Route service (AMS(R)S)  (Eearth-to-space) in all three ITU Regions, and must be considered of utmost importance especially in relation with the protection of safety of life aspects (see ITU RR No. 4.10). All above Constitution and Regulation applies to the 960-1164 MHz band.

In addition, AMS(R)S (Earth-to-space), a new safety service in this frequency band allocated by WRC-15, through RR No. 5.328AA, needs to be protected.

Moreover, the adjacent band 1164-1215 MHz is allocated to the radionavigation-satellite service (RNSS) (space-to-Earth) and therefore also needs to be protected, in particular with respect to the safety aspects and applications of the RNSS.	Comment by DG Audio PMSE 960-1164 MHz: To be discussed relating to safety aspects








Table 11: RR Region 1 allocation in the band 960-1164 MHz 

		Frequency band

		RR Region 1 Allocation to services



		960 MHz - 1164 MHz

		AERONAUTICAL MOBILE (R) 5.327A

AERONAUTICAL RADIONAVIGATION 5.328

5.328AA





5.327A : The use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC-15). (WRC-15)

5.328 : The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated groundbased facilities. (WRC-2000)

5.328AA : The frequency band 1 087.7-1 092.3 MHz is also allocated to the aeronautical mobile-satellite (R) service (Earth-to-space) on a primary basis, limited to the space station reception of Automatic Dependent Surveillance-Broadcast (ADS-B) emissions from aircraft transmitters that operate in accordance with recognized international aeronautical standards. Stations operating in the aeronautical mobile-satellite (R) service shall not claim protection from stations operating in the aeronautical radionavigation service. Resolution 425 (WRC-15) shall apply. (WRC-15)



WRC-07[footnoteRef:3]  has allocated the band 960 to 1164 MHz to the aeronautical mobile (R) service (AM(R)S) in order to make available this frequency band for new AM(R)S systems, and in doing so enabled further technical developments, investments and deployments. This WRC-07 AM(R)S allocation in the band 960-1164 MHz is limited to systems operating in accordance with international aviation standards. [3:  RESOLUTION 417 (WRC-15) : Use of the band 960-1164 MHz by the aeronautical mobile (R) service 
https://www.itu.int/net/ITU-R/conferences/docs/ties/wrc-res-417-en.pdf] 


This AM(R)S allocation is to support the introduction of applications and concepts in air traffic management supporting safety critical aeronautical communication.






[bookmark: _Toc491958505]Current ICAO regulatory status responsIbility forof the frequency band related to ARNS and AM(R)S systems	Comment by DG Audio PMSE 960-1164 MHz: To be checked

To be confirmed/completed by ICAO	Comment by ICAO: Text here looks fine as is

Regarding the ICAO doc 9718 :

The International Civil Aviation Organization (ICAO) is a UN specialized agency, established by States in 1944 to manage the administration and governance of the Convention on International Civil Aviation (Chicago Convention[footnoteRef:4]). [4:  Chicago convention.............] 


ICAO works with the Convention’s 191 Member States and industry groups to reach consensus on international civil aviation Standards and Recommended Practices (SARPs) and policies in support of a safe, efficient, secure, economically sustainable and environmentally responsible civil aviation sector. These SARPs and policies are used by ICAO Member States to ensure that their local civil aviation operations and regulations conform to global norms, which in turn permits more than 100,000 daily flights in aviation’s global network to operate safely and reliably in every region of the world.

Source : ICAO website (https://www.icao.int/about-icao/Pages/default.aspx)

The ICAO Standards and Recommended Practices (SARPs) in Annex 10 are developed in accordance with Article 37 of the ICAO Convention for the purpose of ensuring the safety and regularity of air navigation. In addition to the Radio Regulations, the SARPs and related documents specify interface and performance standards for internationally agreed aeronautical systems which have been developed by aviation to meet the specific operational requirements of aeronautical services. ICAO is recognized internationally as the competent international body to carry out this work and to coordinate a worldwide policy for the operational use of the specified systems. Furthermore, the ICAO Annexes contain procedures for regular and emergency communications that are specifically developed for aviation purposes, taking account of the operational conditions. These procedures supplement the requirements of the Radio Regulations for procedures in aeronautical communications.

ICAO SARPs, as contained in the Annexes to the ICAO Convention, constitute the rule of law for international civil aviation. Annex 10 and related documents contains provisions for communications, navigation and surveillance, as well as other technical and operational requirements.










[bookmark: _Toc491958506]Current CEPT regulatory status of the frequency band 960 - 1164 MHz

As refers to EFISECA table (see ERC Report 25 []), , the allocation for 960 to 1164 MHz at CEPT level refers to ITU with additional footnote regarding the harmonisation by NATO in this band.	Comment by DG Audio PMSE 960-1164 MHz: Reference to be added in Annex



Table 2: ECA table allocations and applications in the band 960-1164 MHz

To be checked

		960 MHz - 1164 MHz



		RR Region 1 Allocation and RR footnotes applicable to CEPT

		European Common Allocation and ECA Footnotes

		Applications

		Notes



		AERONAUTICAL MOBILE (R) 5.327A

AERONAUTICAL RADIONAVIGATION 5.328 5.328AA

		AERONAUTICAL MOBILE (R) 5.327A

AERONAUTICAL RADIONAVIGATION 5.328 
5.328AA        ECA36

		Aeronautical military systems

Aeronautical navigation

		Military use includes JTIDS/MIDS

Including DME, SSR, TACAN





5.327A : The use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC-15). (WRC-15)

5.328 : The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated groundbased facilities. (WRC-2000)

5.328AA : The frequency band 1 087.7-1 092.3 MHz is also allocated to the aeronautical mobile-satellite (R) service (Earth-to-space) on a primary basis, limited to the space station reception of Automatic Dependent Surveillance-Broadcast (ADS-B) emissions from aircraft transmitters that operate in accordance with recognized international aeronautical standards. Stations operating in the aeronautical mobile-satellite (R) service shall not claim protection from stations operating in the aeronautical radionavigation service. Resolution 425 (WRC-15) shall apply. (WRC-15) 

ECA36 : Frequency band, which has been harmonised by NATO and NATO member nations for military use as defined in the NATO Joint Civil/Military Frequency Agreement (NJFA) 2014. Note: A public version of the NJFA 2014 has been provided by NATO and presented to ECC in February 2017. 

[bookmark: _Toc491958507]Current national regulatory status of the frequency band 960 - 1164 MHz

In CEPT countries, the band 960-1164 MHz is allocated to the aeronautical mobile en-Route, aeronautical radionavigation services, and in part to the Aeronautical Mobile satellite en-Route service (Earth-to-space).

Based on national decisions, one administration has made part(s) of this band available for audio PMSE and another administration for fixed services (see EFIS[footnoteRef:5]). 	Comment by DG Audio PMSE 960-1164 MHz: To be checked with EFIS database (ECO (Bruno)) [5:  www.efis.dk ] 


Many CEPT administrations share the band 960-1164 MHz between Civil Aviation and the Military based on national joint agreements and on mutually agreed sharing procedures (Ref ECA table of allocations, Footnote ECA36).	Comment by ICAO: Add reference to the relevant footnote in ECA toa





[bookmark: _Toc477451229][bookmark: _Toc491958508]Other organisations responsIbility for the use of the frequency band related to ARNS and AM(R)S systems	Comment by Ofcom: Propose that any relevant text in 1.5 is moved to section 3.4 so that "Other Organisations" are only considered once - this will shorten the report and aid reading

[bookmark: _Toc491958509]EDA (European Defense Agency) and NATO/Military

to be completed by EDA and by and NATO/Military

[bookmark: _Toc491958510]

[bookmark: _Toc491958511]

[bookmark: _Toc491958512]European Aviation Safety Agency (EASA)

to be completed by EASA, 

Responsability of EASA to be clarified 

European Aviation Safety Agency (EASA) is established under the European law REGULATION (EC) No 216/2008 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 20 February 2008 on common rules in the field of civil aviation and establishing a European Aviation Safety Agency in order to :	Comment by Ofcom: Not clear on the relevance of this in relation to answering the question from WGFM

ensure the highest common level of safety protection for EU citizens, draft implementing rules and certification process among Member States.

provide oversight and support to Member States in fields where EASA has shared competence (e.g. Air Operations , Air Traffic Management)

is responsible to issue a safety directives if the aeronautical system

certify and approve products and organisations, in fields where EASA has exclusive competence (e.g. airworthiness)




[bookmark: _Toc491958513]EUROCONTROL

to be completed by EUROCONTROL

[

Network Manager	Comment by Ofcom: Not clear on the relevance of this in relation to answering the question from WGFM

Air traffic capacity in Europe

Cost related to capacity decrease

Safety Impact

Impact on current systems operating in the band and the related safety cases and operational environment.

Additional cost

Opening the band to commercial, non-safety terrestrial applications represents a fundamental change that will have a potentially very significant economic impact if currently fielded civil aviation equipment would need to be changed to accommodate new failure mechanisms for which the equipment has not been designed

Aviation CNS modernisation programme

LDACS

CNS modernisation

EUROCONTROL is a Civil/military organisation

Impact on Military operations

The 960-1164MHz band is shared with Military, Civil safety of life users have a stable environment in the band through joint National and International coordination efforts with where the military users which areremains subject to similar aviation safety constraints. ]	Comment by ICAO: Edits to make sentence clearer




[bookmark: _Toc486953985][bookmark: _Toc491958514]

[bookmark: _Toc491958515]Single European Sky ATM Research (SESAR)

to be completed by SESAR

Within the EU, Single European Sky (SES) legislation, e.g. Commission IRs (EU) 1035-2011[footnoteRef:6] and 1034/2011[footnoteRef:7], is in force[footnoteRef:8] and may also have more wide applicability. This regulatory regime requires that hazard identification as well as risk assessment and mitigation are systematically conducted for any changes to those parts of the ATM functional system and supporting arrangements within their managerial control by air traffic service providers (ANSPs) before bringing new Air Traffic Management facilities into use or when changes to existing facilities are foreseen; in the present context such changes to be investigated may include changes to the RF environment.  [6:  COMMISSION IMPLEMENTING REGULATION (EU) No 1035/2011 of 17 October 2011 laying down common requirements for the provision of air navigation services]  [7:  COMMISSION IMPLEMENTING REGULATION (EU) No 1034/2011 of 17 October 2011 on safety oversight in air traffic management and air navigation services]  [8:  1034/2011 and 1035/2011 have been repealed by COMMISSION IMPLEMENTING REGULATION (EU) 2016/1377, the main provisions of which become applicable on 1st January 2019.] 


As the technological pillar of the Single European Sky, SESAR (Single European Sky ATM Research) is one of the key contributors with goals through the delivery and deployment of SESAR Solutions with demonstrated and measurable performance benefits. The SESAR performance ambition for 2035 is as follows:

Efficiency and predictability: up to 6% reduction in flight times and up to 30% reduction in departure delays;

Environment: up to 10% reduction in fuel burn and CO2 emissions;

Capacity: a system capable of handling up to 100% more traffic, and up to 10% additional flights landing at congested airports;

Cost-efficiency: up to 40% reduction in air navigation services costs per flight;

Safety: improved by a factor of 3-4 times coping with the expected traffic increase.










[bookmark: _Toc477451234][bookmark: _Toc491958516]Current and future systems and technologies in the frequency band 
960 - 1164 MHz	Comment by Ofcom: Propose moving to annex as purely informative and not directly related to the question from FM

To be confirmed/completed by ICAO, AC, DEF, EUROCONTROL

To make short sentences in each table to introduce current and future systems in the band 960-1164 MHz 

Reference to be added regarding the RNSS in 1164-1215 MHz

The frequency band 960-1164215 MHz is a prime radionavigation band which is used intensively, and extensively, to support a number of aviation systems, for both civil and military purposes. It is important to note that  prime radionavigation systems operate up to 1215 MHz. Moreover, the adjacent band 1164-1215 MHz is allocated to the radionavigation-satellite service (RNSS) (space-to-Earth).



According to the Frequency Spectrum Management Panel (FSMP),   tThe ICAO position is no change for the use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service as refers to the  Resolution 417 regarding the WRC-19 Agenda item 4.	Comment by ICAO: The ICAO Position is an official position of ICAO, adopted by ICAO Council after a formal Coordination process with all (191) Contracting States

The following tables provide preliminary information on systems designed for use in the band 960-1164 MHz. It should be noted that some of the uses quoted may extend beyond the band and the lists of systems may not be complete.

[bookmark: _Toc486953988][bookmark: _Toc491958517]Civil radionavigation and communication systems

Table 1: Civil aeronautical systems currently in use in the band 960 to 1164 MHz

		System

		Frequency (MHz)

		Notes/Description



		Distance Measuring Equipment (DME/TACAN)

		962-1164 Note 1

		Aircraft (interrogator) determines slant range to a ground beacon (transponder) at a known location based on round trip timing of pulses. Aircraft transmits and ground beacon replies on an assigned pair of frequencies separated by 63 MHz both using omnidirectional antennas – for some operational requirements the ground antenna may be directional. Multi-channel interrogators use simultaneous ranging to multiple transponders for the aircraft to determine its location via a multilateration process. DME/TACAN channelisation is across the 960 – 1215 MHz band.



		Secondary Surveillance Radar

		1030 (Gnd Tx, limited Air Tx, Air Rx)

1090 (Air Tx, Gnd Rx, limited Air Rx)

		Ground (interrogator) at a known location determines azimuth and slant range of aircraft transponder based on round trip timing of pulses. Ground transmissions on 1030 MHz, using a rotating, high gain antenna; all aircraft reply omnidirectionally on 1090 MHz. Different SSR Modes (A, A/C, S) have different additional capabilities with different signal structures including a data channel. Mode A codes aircraft identity, A/C codes identity and aircraft derived altitude, Mode S as for A/C with ability to selectively call 

 specific aircraft / request other aircraft data. There is also limited use of airborne interrogators transmitting on 1030 MHz and receiving on 1090 MHz.



		Far Field Monitors (FFM) 

		1090 (Gnd Tx)

1030 (Gnd Rx)

		SSR interrogators have up to two ground based monitors at fixed locations several nautical miles from the interrogator to provide constant confirmation of correct operation and monitoring of health and performance of interrogators



		Automatic Dependent Surveillance- Broadcast (ADS-B)	Comment by ICAO: UAT should be in table, is being pursued actively for RPAS use  as well as for smaller aircraft with power bus limitations.

		978 MHz

		978 MHz is used for ADS-B, known in this case as Universal Access Transceiver. It is not currently implemented in Europe, however it is currently being pursued to support RPAS/Drone and smaller aircraft use in Europe.



		Automatic Dependent Surveillance-Broadcast (ADS-B)

		1090 (Air Tx, Air, Gnd and space Rx) Note 2

		Air to air, air to ground, air to space datalink. Provides aircraft identity, aircraft derived (hence “dependent”) position plus other data. An extension of the SSR Mode S data set (also permitted to be received in space following an allocation by WRC-15). Aircraft fit could be part of SSR transponder or a separate transmitter / receiver.



		Airborne Collision Avoidance System / Traffic Collision Avoidance System (ACAS/TCAS): 

		1030 and 1090 (Air Tx and Rx)

		Aircraft system on both 1030 and 1090 MHz operating independently of ground-based equipment and air traffic control in warning pilots of the presence of other aircraft that may present a threat of collision. If the risk of collision is imminent, the system initiates a manoeuvre that will reduce the risk of collision.



		Multilateration systems (MLAT)

		1030 (Gnd Tx, Air Rx) 

1090 (Gnd and Air Tx, Gnd Rx)

		Largely passive network of ground receivers (of order of 40 to 50 for a large airport) to enable independent determination of aircraft (and suitably equipped ground vehicle) position on or near an airport using difference in time of arrival techniques based upon SSR Mode S transmissions. MLAT systems also have several ground based 1030 MHz emitters to elicit additional replies from aircraft transponders where necessary .and 1090 MHz emitters to provide constant confirmation of correct system operation



		Wide area multilateration (WAM) 

		1030 (Gnd Tx, Air Rx) 

1090 (Gnd and Air Tx, Gnd Rx)

		Similar to MLAT but over a wider geographic area and typically having a greater reliance on active interrogation at 1030 MHz to augment SSR- and Mode S based Radar detection of aircraft.





Note 1: Airborne transmissions  limited to 1025-1150 MHz

Note 2: 978 MHz is also identifed for ADS-B but is not currently implemented in Europe	Comment by ICAO: Now covered in table

Table 2: Future Civil aeronautical systems in the band 960 to 1164 MHz 

		System

		Frequency (MHz)

		Notes/Description



		L Band Digital Aeronautical Communication System (LDACS)

		960-1164

		LDACS received an allocation between 960 to 1164 MHz at the WRC 2007 (RES 417 modified in 2015) and is presently under standardization by ICAO. LDACS is envisaged to use a cellular point-to-multipoint concept, which means that the airspace is segmented into cells. In each cell, all aircraft are connected to a centralised ground station which controls the entire air/ground communication within the cell. It is designed as a frequency-division duplex system, preferably deployed using an inlay approach, interleaving with DME. Expected to be introduced in the mid-2020s.



		Mode S Phase overlay

		1090

		Additional Phase Overlay modulation to the 1090 MHz Mode S telegram to enhance the data throughput to ~ 4 MB/s. Currently under standardization within ICAO 1090 MHz transmission and reception 



		Remotely Piloted Aircraft System / Unmanned Aircraft System 

		960-1164 

		(RPAS/UAS) command and control and detect and avoid: systems under development – could be introduced if seen as a viable solution (MOPS EUROCAE WG-105)







[bookmark: _Toc491958518]Military radionavigation and communication

Table 3: Military aeronautical systems currently in use in the band 960 to 1164 MHz

		System

		Frequency (MHz)

		Notes/Description



		Tactical Air Navigation (TACAN)

		962-1164 (Note 1)

		Similar to DME in that it allows determination of slant range from aircraft to a known location but with the addition of further modulation(s) that allow aircraft to determine their bearing from the ground beacon. TACAN is also used by Civil Aviation as DME.  TACAN also has in an air-to-air mode, where aircraft transmit on the beacon frequencies..	Comment by ICAO: Clarification, Civil Aviation does not use air-to-air. 
Observation: Air-to-air transmissions may be used over land, however for some countries such use is prohibited.



		Interrogation Friend or Foe (IFF) 

		1030 and 1090

		Mode 4 and it’s successor IFF Mode 5 operating on the SSR frequencies 1030 and 1090 MHz, since about 1980. Employs different modes (signal structures) with different capabilities.



		Joint Tactical Information Distribution System/Multifunctional Information Distribution System (JTIDS/MIDS) – also known as Link16

		51 frequencies channels across the range 969 to 1207 (Note 2)

		Link16 is a multi-platform (air, ground, sea) military datalink and communications system providing secure, flexible and highly survivable communications links which are resistant to jamming. The system employs TDMA and frequency hopping, spread spectrum over 51 distinct channels. Equipment is required to use standardised additional capabilities to mitigate risks of interference to aviation systems.



		RSBN (Radiotechnizny Systema Bliskie Nawigacji) 

		960-1000.5 	Comment by Vaughan John: 873.6 MHz?

		A Russian military Navigation and APP system operates under an ITU footnote which is a non-ICAO aeronautical system used in a number of countries that has elements within 960 – 1 215 MHz as well as 470 – 862 MHz (see also RR5.312). RSBN provides information for approach / landing and En Route navigation similar to ILS, VOR, DME and TACAN.





Note 1: Airborne transmissions  limited to 1025-1150 MHz, except in air-to-air mode.

Note 2: A frequency remapping of the 51 channels for JTIDS/MIDS is currently being implemented in some terminals. This would lead to a reduction in the number of frequencies used by those JTIDS/MIDS terminals, and a corresponding increase in the usage of the remaining frequencies.	Comment by ICAO: GNSS reception is not the reason for the remapping.





Table 4: Future military systems in the band 960 to 1164 MHz

		System

		Frequency (MHz)

		Notes/Description



		RSBN (Radiotechnizny Systema Bliskie Nawigacji) 

		960-1164 

		A Russian military Navigation and APP system 














FuturE systems and technologies in the frequency band 
960 - 1164 MHz

to be completed by ICAO, AC, DEF

Civil radionavigation and communication systems

Military radionavigation and communication

Table 4: Future military systems in the band 960 to 1164 MHz

		System

		Frequency (MHz)

		Notes



		Joint Tactical Information Distribution System/Multifunctional Information Distribution System (JTIDS/MIDS) – also known as Link16

		37 frequencies across the range 969 to 1164 

		Link16 is a multi-platform (air, ground, sea) military datalink and communications system providing secure, flexible and highly survivable communications links which are resistant to jamming. The system employs TDMA and frequency hopping, spread spectrum over 37 distinct channels. Equipment is required to use standardised additional capabilities to mitigate risks of interference to aviation systems.



		RSBN (Radiotechnizny Systema Bliskie Nawigacji) 

		960-1164 

		A Russian military Navigation and APP system 





[bookmark: _Toc491958536]Legal and Regulatory issues of introducing low power audio pmse in the band 960-1164 MHz

[bookmark: _Toc491958537]ITU level

Referring to the ITU-R RR, there is no appropriate MOBILE allocation supporting PMSE in the band 960 - 1164 MHz which is globally allocated to the Aeronautical Radionavigation Service (ARNS), Aeronautical Mobile en-Route service AM(R)S and in part to the Aeronautical mobile-satellite en-Route service (earth-to-space).	Comment by ICAO: Do we need to add a reference again to ITU Constitution?  (legal)	Comment by ICAO: AM(R)S is a subset of Mobile

Following RR Articles should be considered [+ blabla Art 4.10]:  	Comment by DG Audio PMSE 960-1164 MHz: To be completed

Therefore, PMSE applications will have to be operated under Article 4.4 :. "Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions of these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations."

Article 1.169 "harmful interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS)."



Then, the ITU-R Regulations do not prevent any administration introducing PMSE applications in the band 960-1164 MHz, providing that such uses shall not cause any harmful interference on the aeronautical systems, within or outside the national borders, or claim protection from harmful interference.

ITU-R Regulations do also not hinder any eventual harmonisation, in particular within CEPT, as long as the aeronautical services are adequately protected.

[bookmark: _Toc486954009][bookmark: _Toc486954010]

[bookmark: _Toc491958538]ICAO level

to be confirmed by ICAOhttp://www.icao.int/publications/Pages/doc7300.aspx



Is there any issues need to be addressed?

To be completed with the ICAO letter (FM51(17) Info 71_ICAO response to letter from WGFM on PMSE sharing in the frequency band 960 to 1164 MHz)

The various articles of the ICAO Convention (Chicago Convention) oblige States to undertake or adopt measures to ensure the safety of overflying aircraft. These measures include standards and recommended practices which require aircraft and aeronautical service providers on the ground to operate certain ICAO standardized equipment for Communication, Navigation and Surveillance.	Comment by ICAO: High level statement as a lead in…

The 960-1164 MHz frequency band is extensively used on a worldwide basis for aviation safety of life systems. In line with the consistent annual growth of air traffic of 5% on a global basis, the use of those systems keeps growing and flexibility in changing frequency assignments is a key element in managing the band. It should also be noted that the adjacent band (1164-1215 MHz) is allocated and used by GNSS systems.

At WRC-07, WRC-12 and WRC-15, ICAO and the aviation community looked for additional spectrum allocations to support new aviation safety systems. After study, the approach chosen was to implement those systems in bands already in use by aviation services. This approach is only possible because aviation controls the environment in these bands, through the mandatory use of international aeronautical standards (SARPs[footnoteRef:9]) and regionally coordinated air navigation agreements.	Comment by ICAO: Edit in note [9:  Article 37 calls for the adoption of international Standards and Recommended Practices (SARPs) dealing with, inter alia, communications and navigation aids. SARPs normally address all interface parameters, including radio frequency (RF), performance, coding, etc., to ensure worldwide interoperability. These provisions form the major part of the international framework for aviation safety in regard to the radio systems carried by aircraft. It should be noted that ICAO SARPs are only adopted for systems which are standardized on a worldwide basis, and hence do not include such self-contained systems as radio altimeters and airborne weather radar, carried as a mandatory requirement by many aircraft, and which also meet the certificate of airworthiness requirements.
] 


Due to its safety of life nature, aviation cannot afford to be reactive.  It is necessary to take preventative action to avoid an issue that would compromise safety rather than respond to a consequence of the issue.  That preventative action should be in the form of a strong regulatory regime that either prevents, or as a minimum, minimises the risk to an acceptable level that is consistent with safe aircraft operation.  When the regulatory regime is judged to be insufficient, then aviation has to take appropriate action to maintain safety.  That action will be in the form of modifying or in the worst case (e.g. volcanic ash from Eyjafjallajökull Iceland) cease operations with a resultant economic and political impact.	Comment by ICAO: A lead in-text for the below,  also explaining the pro-active approach that is required when dealing with anything that affects a safety service.

[bookmark: _GoBack]Aviation operations need to be supported by appropriate Safety Cases, as a means of structuring and documenting the demonstration of the safety of air traffic management services and systems. An essential aspect addressed by Safety Cases is that of risk assessment and mitigation (see for example Commission Implementing Regulation (EU) documents 1034/2011 and 1035/2011 and UK document CAP760), which in turn relies on equipment operating in accordance with specified standards, or shutting off if it does not. This is handled through equipment standardization, certification and monitoring, and in the case of non-civilian aviation systems (e.g., JTIDS/MIDS) through implementation of terminal-resident EMC features that shut the emitter down if it attempts to operate outside the parameters assumed in the safety case. It should be noted the form and function of those EMC features required aviation certification.

The process of airworthiness approval of the radio in aircraft includes requiring the assurance of the correct functioning of the equipment after its installation in the aircraft, which includes its performance as a working communications or radionavigation system, as well as its compatibility with other on-board radio and electronic systems. Prior to its installation, the equipment must have received approval (for example ETSO by EASA)under a Technical Standard Order (TSO) issued by a responsible body.	Comment by ICAO: FAA issues TSOs, EASA issues ETSOs

This carries a responsibility to ensure interference-free operation when airspace users are using signals in space that have been approved by the contracting State.

These rules must ensure that the flight is safe for passengers and crew, and free from risk of damage to persons and property on the ground. As a part of this regulatory process, the radio installations must conform to agreed performance standards, must operate in correct frequency bands, must be licensed by appropriate authorities, and be operated by licensed personnel.

Aeronautical equipment is required to undergo stringent type-certification and its operation is required to undergo safety-cases to ensure safe operation of aircraft.  Consistently with ITU RR No. 4.10, ICAO considers that non safety of life services, willing to share a safety of life frequency band will have to comply with the aviation safety requirements applicable to that frequency band (Certification of radio equipment (including software and hardware) and radio operators (ITU RR, Art 37 operator's certificate), as well as assumption of liability). In order to support the required Safety Cases, any equipment and its operation in the band must be standardized and type approved  (e.g. assurance against causing a safety issue to aircraft due to equipment malfunction), certified and licensed to comply with appropriate standards and the items listed above, or shut off.	Comment by ICAO: Clarifies burden of aviation type-cert to ensure safety compliance	Comment by ICAO: Text moved from page 21, replaces deleted text below. Text also modified to align with telecomms/radiocomms language, rather than aviation language.  Detailed discussion as per Editor's Note 16 may be needed later in document, or in an appendix - but not here.

	Comment by ICAO: Delete, see ICAO comment above.



Airspace Regulatory Requirements

Aircraft operating in PBN airspace (RNAV and RNP routes) are required to operate to specific performance requirements, as defined in the navigation specifications in ICAO Doc 9613, "Performance Based Navigation (PBN) Manual". On-board aircraft systems are required to:

monitor both the required and the estimated navigation system performance;

display cross-track deviation to the pilot, scaled to RNP;

monitor and alert for navigation integrity;

alert the crew when RNP requirements are not met.

Degradation of the DME data received by an aircraft, as a result of aggregate interference, would impact the aircraft's ability to maintain the specified navigation solution and lateral track accuracy. This would lead to non-conformance with airspace requirements.

The introduction of a new system in the band cannot be allowed to upset the existing compatibility analysis assumptions and consequently the established sharing and usage arrangements and usage of the band. This, in addition to creating potential safety issues, would affect the efficiency of spectrum utilization in the band.	Comment by ICAO: The issue is one of feasibility, the introduction of PMSE in the band is not a done deal

The introduction of a new system in the band would also require Air Navigation Service Providers to review their safety cases. Such a review shall not lead to the need to introduce less efficient procedures, new mitigation measures, or additional training. 

On a global basis, the frequency band 960-1 215 MHz is used for DME (Distance Measurement Equipment) systems; this use will continue and increase well beyond 2030.

In most airspaces it is required to navigate by using multiple DME ground stations for position determination.	Comment by ICAO: Nitpick

Sharing and compatibility studies shall take into account the protection given to aeronautical radionavigation (DME) in the ITU Radio Regulations.

Two sub-bands centred around the frequencies 1 030 MHz and 1 090 MHz are reserved for Secondary Surveillance Radar (SSR) and are also used by a number of other aviation systems, including ACAS, ADS-B and ADS-B reception by satellite.	Comment by ICAO: Nitpick

The frequency 978 MHz is standardized for the Universal Access Transceiver (UAT), which provides for ADS-B and up-linking of data messages to the aircraft. This system is currently operational in some Regions and is currently being considered on a broader scale for use by unmanned aircraft.

Human factors principles need to be observed in the design and certification of radio navigation aids and surveillance systems (Ref: ICAO Annex 10 Vol I, Navigation Systems and Vol IV, Surveillance Systems). Similarly, the same considerations would need to apply to any other systems, which may affect the operations of the radionavigation aids and surveillance systems.	Comment by ICAO: This copied out of Annex 10 Vol I & IV

In light of the above, ICAO would strongly oppose the introduction of any new system in the 960-1164 MHz band unless it can be ensured that:	Comment by ICAO: ICAO Position is a term we use for the approved positions for a WRC.  However if a future action is taken that would be seen as dangerous by aviation, then this action would be "strongly opposed" and appropriate action taken to ensure safety.

· the new system is completely compatible with existing and planned aviation systems based on testing and analysis that has been agreed by aviation regulators;

· the parameters for the new system will be captured in an internationally recognized standards document;

· the new system will be certified (including software and hardware) by the competent national regulatory authorities; will be maintained to meet throughout its service life the operational parameters assumed in the aviation testing/studies; will perform self-monitoring to ensure that it shuts down if it moves outside those agreed parameters; and the self-monitoring/shutdown function itself will also be certified;

· the new system will include time-stamped logging of essential transmitter parameters, such as frequency use and power levels for post incident/accident investigation purposes;

· the new system will not impact:

· the ability of aviation to manage existing and planned aviation systems and

· the ability of aviation authorities to modify operating frequency assignments, powers and signal contents of the aviation systems without introducing additional coordination mechanisms;

· the operator of the new system must accept all legal liability in case of interference to aviation systems [e.g., due to false channel selection, excessive power, human error, device failure], and recognize that aviation systems operators have no liability in case of interference to the new system; and

· personnel responsible for the operation of non-aviation systems in the 960-1164 MHz band shall be required to achieve similar levels of certification to those stipulated in the Radio Regulations for operators of aviation systems (radio operator's certificate).

States have an obligation to provide Air Navigation Services to support international air transport under article 28 of the Chicago convention.

Article 31 requires that all of the radio equipment on board shall be covered by a certificate of airworthiness, invariably issued by the authority with responsibility for aviation safety. 

Article 37 calls for the adoption of international Standards and Recommended Practices (SARPs) dealing with, inter alia, communications and navigation aids. SARPs normally address all interface parameters, including radio frequency (RF), performance, coding, etc., to ensure worldwide interoperability. These provisions form the major part of the international framework for aviation safety in regard to the radio systems carried by aircraft. It should be noted that ICAO SARPs are only agreed for systems which are standardized on a worldwide basis, and hence do not include such self-contained systems as radio altimeters and airborne weather radar, carried as a mandatory requirement by many aircraft, and which also meet the certificate of airworthiness requirements.

As indicated in the ICAO Global Air Navigation Plan (5th edition, 2016 - https://www.icao.int/airnavigation/Pages/GANP-Resources.aspx), the band is already highly populated with safety critical aeronautical systems and is intended as the home for the future implementation of evolving aeronautical systems.  	Comment by ICAO: Added a reference to a publicly available document showing the long-term evolution plans of aeronautical systems and procedures

Standards , operator certificates questions and conclusion to be provided by ICAO/Eurocontrol/CAA

 

The process of airworthiness approval of the radio in aircraft includes requiring the assurance of the correct functioning of the equipment after its installation in the aircraft, which includes its performance as a working communications or radionavigation system, as well as its compatibility with other on-board radio and electronic systems. Prior to its installation, the equipment must have received approval under a Technical Standard Order (TSO) issued by a responsible body.

This carries a responsibility to ensure interference-free operation when airspace users are using signals in space that have been approved by the contracting State.

These rules must ensure that the flight is safe for passengers and crew, and free from risk of damage to persons and property on the ground. As a part of this regulatory process, the radio installations must conform to agreed performance standards, must operate in correct frequency bands, must be licensed by appropriate authorities, and be operated by licensed personnel.

The following aspects must be addressed:

PMSE equipment performances qualification to be required to ensure aviation safety.

Level of control of PMSE equipment and users to be required to ensure that interference cases are stopped promptly and that rules are followed.

Reflection of how to ensure that users are aware of the specific regulation for each country. 










[bookmark: _Toc491958539]CEPT level

[bookmark: _Toc491958540]Harmonised technical conditions

A CEPT harmonisation measure would designate a frequency band and define harmonised technical conditions for the use of a band. Investigations at European level on the various sharing constraints aim to ensure that corresponding harmonised standard include the necessary tools for implementation of sharing mechanisms required for operation in the band.

From a European, perspective, sharing spectrum assists addressing the market demand for harmonised introduction of new applications in specific bands where incumbent uses have to be maintained in different countries. National administrations therefore require some flexibility in the national implementation to enable the protection of incumbent services.

[bookmark: _Toc491958541]Cross border interference

In accordance with Art 4.4, national implementation of PMSE can only be done under the express condition that such a system shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Radio Regulations.	Comment by ICAO: Para moved from below (National Regulation).  Fits better here

Based on the technical compatibility studies,Regulatory cross border interference issues need tocould be identified based on technical compatibility studies. 	Comment by ICAO: Clarify scope

Consequently, Administrations intending to use low power audio PMSE applications in the band 960-1164 MHz shall ensure that harmful interference to aeronautical systems is avoided, in their own and other potentially affected countries.

In order to avoid harmful interference to aeronautical systems, Administrations willing to use the band 960-1164 MHz for low power audio PMSE restrict such use only to cases, where frequencies for each low power audio PMSE operation may be assigned on a case-by-case basis after advance submission of formal application to the neighboring countries, allowing sufficient time for fully analysing the technical details and for evaluating potential interferences, including cases where agreement of affected countries is required.	Comment by Ofcom: This is specifying a solution without an assessment and is outside the scope of the question from FM



[bookmark: _Toc477451246]National level	Comment by Ofcom: This has either been addressed in other parts or is outside the scope of the question from FM









[bookmark: _Toc491958542]National regulation

Provided that international radioregulatory and aeronautical safety obligations are met, Tthe introduction of low power audio PMSE in the band 960-1164 MHz is a sovereign decision on the destinationdesignation of this public resource. Each administration will have to consider the European wide aeronautical usages.	Comment by ICAO: ITU and ICAO regulations are treaty text

In case of CEPT harmonisation, national administration could decide not to implement PMSE applications in the band 960-1164 MHz in order to guarantee the protection of aeronautical systems.	Comment by ICAO: Irrelevant in context.

The amount of spectrum available for low power audio PMSE applications in the band 960-1164 MHz might differ from country to country depending upon sovereign national decisions.



[bookmark: _Toc491958543]Implementing PMSE nationally under Art 4.4, shall only be done with the express condition that such PMSE system shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the Radio Regulations provisions.	Comment by ICAO: This sentence was moved up



[bookmark: _Toc491958544]Individual licensing regime

The introduction of low power audio PMSE in the band 960-1164 MHz might require individual licensing regime which could be issued for a specific use on a specific date and at a specific location in order to protected aeronautical systems.

The [nomadic and] temporary nature of PMSE usage may make it difficult for enforcement authorities to locate an interference source, hence the consideration of licence conditions requiring identification within the PMSE signal would be necessary.	Comment by ICAO: This sentence moved up from 4.4.4.  Identification of interference source is necessary.  See also ITU RR Article 19, Identification of stations





[bookmark: _Toc491958545]Liability in case of interference

In case of interference resulting in an incident or accident (aircraft new route, plane crash …) leading to economic, ecologic, legal or human impacts, responsibilities have to be established,  corrective actions need to be taken and liability have to be addressed.

On the one hand, PMSE user causing interference (due to the use of wrong channel selection, too high power emission, human error, device problem, etc.) should be identified identifiable in order to assume the legal and economic consequences (costs) of any impact in the Air traffic flow.

On the other hand, Administrations should would assume the responsibility of safety, legal and economic consequences if it appears that PMSE user is in full respects of the issuedhis authorisation/regulation whereas interference occurs. Considering that the Administration in charge of enforcement might be also responsible for harmful interference and also its impact and consequences, appropriate methodology needs to be identified how such enforcement process can be put in place to ensure that all cases are appropriately resolved?	Comment by ICAO: Statement of fact	Comment by ICAO: Grammar edits

Furthermore, it should be noticed noted that it is very difficult to detect interference (the aeronautical system is in a receiver mode) and to identify in on a short notice the main interferers in the band 960-1164 MHz. During the a flight, the priority for the pilot is the safety of the flight.  So typically report of default of reception is only done made by the pilot after the flight, ie, hours after the effetseffects of PMSE interference. For these reasons, it is primordial essential that the aeronautical band 960-1164 MHz remains free of interference.



[bookmark: _Toc477451250]Interference risk due to commercial usage of the band	Comment by Ofcom: Speculative and outside the scope of the question from FM

The large number of PMSE equipment available on the market and the large number of potential users, increase dramatically the risk of interferences. The inappropriate and uncontrolled use of such equipment in the band could appear more easily. In fact, in the same frequency band, professional mainstream and aeronautical safety of life applications would coexist.	Comment by ICAO: Need to address the issue of PMSE license abuse somehow.  Quote available statistics (ANFR + Belgium + ???)

The nomadic and temporary nature of legal or illegal PMSE usage would make it impossible for the user who has caused interference to be caught by the enforcement authorities, although the impact on the air traffic could be high.

The fact that 960-1164MHz frequency band is allocated to AM(R)S and ARNS in all the three Regions in the Radio Regulation must be considered of upmost importance especially in relation with the safety of life aspects.

Administrations have limited resources to resolve interference cases from non-compliant RLAN systems in the 5 GHz band causing for many years issues to radars. How administrations will be able to face the enforcement issues if there were some? 








[bookmark: _Toc477451251][bookmark: _Toc491958546]Other organisations	Comment by Ofcom: See comment above - propose a single section addressing other organisations

to be completed by EDA, EASA, EUROCONTROL, SESAR

[bookmark: _Toc491958547]EDA (European Defense Agency) ) / NATO

[bookmark: _Toc491958548]EASA 

[bookmark: _Toc491958549]EUROCONTROL

[bookmark: _Toc491958550]Single European Sky 

SESAR

The objective of European Commission is to reduce the extra costs of close to 5 billion Euro each year to airlines and their customers and to develop means to allow airlines to fly their preferred (and more direct) routes (http://europa.eu/rapid/press-release_IP-13-664_en.htm).

The introduction of the PMSE in the band could counteract the European Commission objectives of the Single European Sky, since introduction of PMSE systems in the band could reduce the spectrum resources available for aeronautical systems (noting that in the aeronautical plans, densification of DME systems is expected) and that potential interferences will result in air traffic reduction. This spectrum resource is considered as strategic for the Single European Sky to improve air traffic.	Comment by Ofcom: Speculative and outside the scope of the question from FM

The mitigation of certain hazards may require that additional requirements may be placed in order to adequately reduce the associated risks to appropriate levels, perhaps involving additional functionality, processes, training of personnel etc. 	Comment by DG Audio PMSE 960-1164 MHz: Same texts in section 1.5.4

This means practically that analyses need to be carried out during the development of the new / changed system as particular hazards may require mitigations that involve changes in design or additional functionality, processes or training that must be implemented before the change may be implemented.

Risk classification schemes have been developed at a European level, e.g. EUROCONTROL ESARR 4 - Risk Assessment and Mitigation in ATM, which provides minimum requirements.

Where the changes to facilities are deemed to have certain levels of potentially severe outcome then the competent authorities are required to review the safety arguments provided by the ANSPs associated with the new functional systems or proposed changes to existing functional systems. This collation of the safety arguments etc. can be known as a “safety case”.

It appears to be appropriate that consideration of the sharing of frequency bands within which ATM equipment operates should also be subject to a similar process of systematic hazard identification, risk assessment and mitigation consideration. It may be that the mitigation of certain risks may require technical mitigations to be introduced in the PMSE equipment and this may require additional requirement to be included in system standards.






[bookmark: _Toc491958551][Economic Aspects

To be completed with IATA letter (FM51(17) Info 70_IATA letter to WGFM on PMSE in 960 - 1164 MHz)

To be discussed during the next DG session and proposal from UK and Sweden to remove the current text below.

[bookmark: _Toc491958552]CURRENT ECONOMIC AND SOCIAL BENEFITS OF AIR TRANSPORT 

The data of this section comes from ATAG reports 2016[footnoteRef:10] “Aviation : Benefits Beyond Borders”  [10:  http://www.atag.org/component/downloads/downloads/346.html] 


 and Study on the Modelling of Airport Economic Value[footnoteRef:11]. [11:  http://www.eurocontrol.int/sites/default/files/publication/files/airport-economic-value-final-report.pdf
] 


This section provides a snapshot of the importance of air transportation on a global scale. The use of radio frequencies is an integral part of the worldwide economic and social benefits; there is a massive financial investment in aircraft by business and commercial operators in order to provide their service. 

As shown below, the magnitudes of scale resulting from global air transportation has the ability to deliver an amazing amount of socio-economic values.

[bookmark: _Toc491958553]EMPLOYMENT

In 2014 the air transport industry supports 62.7 million jobs globally.

It directly creates 9.9 million jobs worldwide (60% for airports, 27% for airliners, 11% for aerospace sector, 2% for air navigation service providers (ANSPs) …)

11.2 million indirect jobs are created via purchases of goods and services from companies in the air transport supply chain

5.2 million jobs are induced through spending by industry employees 

Almost 36.3 million direct and indirect jobs are created through air transport’s catalytic impact on tourism 

 ECONOMIC BENEFITS 

Aviation provides the only worldwide rapid transportation system which makes it essential for global business and tourism 

Aviation’s total global economic impact (including direct, indirect, induced and the catalytic effects of tourism) is estimated at $2.7 trillion, equivalent to 3.5% of world gross domestic product (GDP) 

Aviation transported approximately 3.57 billion passengers in 2015 

Aviation carried 51.2 million tonnes of freight in 2015 and 35% of interregional exports of goods by value 

Daily value of goods sent by air is now $17.5 billion 

Research conducted in the US suggests that for every $100 million dollars invested in aerospace yields an extra $70 million in GDP year after year. 

[bookmark: _Toc491958555]SOCIAL BENEFITS

 Aviation broadens people’s leisure and cultural experiences via wide choice/affordable access to     destinations across the globe 

Improves living standards and alleviates poverty through tourism 

Often serves as the only means of transportation to remote areas promoting social inclusion 

· Contributes to sustainable development by: 

· Facilitating tourism and trade 

· Generating economic growth 

· Creating jobs 

· Increasing tax revenues 

[bookmark: _Toc491958556]SESAR (Single European Sky ATM Research) OBJECTIVES

The objective of European Commission is to reduce the extra costs of close to 5 billion Euros each year to airlines and their customers and to develop means to allow airlines to fly their preferred (and more direct) routes.

SESAR expecting performances:

Efficiency and predictability: up to 6% reduction in flight times and up to 30% reduction in departure delays;

Environment: up to 10% reduction in fuel burn and CO2 emissions;

Capacity: a system capable of handling up to 100% more traffic, and up to 10% additional flights landing at congested airports;

Cost-efficiency: up to 40% reduction in air navigation services costs per flight;

Safety: improved by a factor of 3-4 times coping with the expected traffic increase.

[bookmark: _Toc491958557]PMSE INTRODUCTION RISKS

PMSE introduction, in the 960 – 1164 MHz band, will slow down, constrain or freeze the evolution of aeronautical systems (SESAR for instance).

One of the additional points is that potential interferences will result an increase of the separation between aircraft to ensure safety. As a result of the domino effect, this non predictive air traffic flow reduction will also lead to an extra cost for airports and airliners. 

In terms of safety enhancement, GNSS interferences would lead to rejection of the increased traffic, fuel consumption and noise and emissions augmentation, while dropping down public safety.

In terms of economy, the modification of the current receiver performances will lead to a huge impact on associated costs as the current receivers are covered by high level qualification standards.

The average recurring cost of an airborne air transport DME is roughly 50 kUS Dollars (Aircraft are equipped with two DMEs). As order of magnitude, any modification, new qualification and certification of a DME on an aircraft (Validation, Laboratory and Flight tests) will lead to a Non Recurring Cost between 400 kEuros and 500 kEuros for a given aircraft program. 

Intensive and expensive testing of permanent cohabitation analysis between aeronautical systems (civilian and governmental) and PMSE shall be done in order ensure the required level of safety expected by ICAO and Airworthiness Authorities. In addition to that, PMSE user causing interference should be identified in order to assume the legal and economic consequences (costs) of any impact in the air traffic flow.]

[bookmark: _Toc491958558]Feasibility

[bookmark: _Toc491958559]Impact on existing and future aeronautical systems related to introduction of PMSE in the frequency band 960-1164 MHz 

[bookmark: _Toc477451258][bookmark: _Toc491958560]Constraint on aeronautical spectrum organisation 	Comment by Ofcom: This section is speculative and largely outside the scope of the question from FM

Since many years and for the time being, tThe frequency band 960 – 1164 MHz is used by aeronautical applications under the two ARNS, AM(R)S and AMS(R)S ARNS allocations worldwide. This internationally recognised status allows worldwide-harmonised aeronautical systems to be standardised byat ICAO level (International Civil Aviation Organisation). ). Introducing a new non-aeronautical system in the band (PMSE) will create a distinctive allocation status among the various regions in the world. In fact, the introduction of PMSE in some countries at European level (objective of the WG FM & FM51 work item) will definitely compromise the possibility to modify/ajust/optimise the aeronautical spectrum organisation and the efficient usage of the spectrum resource. This PMSE introduction will also slow down, constrain and finally freeze the evolution of aeronautical systems.	Comment by ICAO: Minor edits	Comment by ICAO: Turn into a question, then appropriate text	Comment by Ofcom: Opinion with no supporting evidence/justification

Introducing a non-aeronautical system in the band (such as PMSE) will limit the capability of new aeronautical systems to be introduced in the band (at short term -like LDACS for which the definition is on-going, or at long term with new system or potential evolution of an existing one -like UAT, …-). 	Comment by ICAO: Turn into a question, then appropriate text	Comment by Ofcom: Opinion with no supporting evidence/justification

Moreover, dDue to the safety of life objective in the aeronautical domain, a process of international discussion and agreement (as prescribed in the ICAO Convention) is necessary to ensure that any systems introduced as part of the infrastructure evolution are appropriate and safe.  Therefore, the lead-time for aeronautical equipment, standardisation and regulation is very long. Typically up 5 to 10 years are necessary to introduce a change to an existing new worldwide-harmonised aeronautical system. This must be compared to the PMSE equipment lead-time, which should be more around 12 months. This difference would impose new constrains and jeopardize the introduction of future aeronautical systems and in particular those related to the WRC-07 AM(R)S allocation in the band 960-1164 MHz which are, for example, still under definition process. 	Comment by Ofcom: Opinion with no supporting evidence/justification	Comment by ICAO: The added text explains briefly the process of developing/adopting SARPS.  Text comes out of existing ICAO documentation.

The long lead time adapting to any change in the operating conditions, due to the introduction of a new system in the band may in the worst case impose severe and unacceptable constraints on the existing aviation systems.	Comment by ICAO: This is a valid and serious concern

This loss of evolution capabilities is not acceptable for the aviation community.	Comment by Ofcom: There is no evidence that PMSE sharing in the band will constrain the evolution of aero capabilities

For example, one of such evolution and reorganisation of the band 960-1164 MHz is due to the introduction of GNSS frequencies L5, E5a and E5b. A number of DME channels within the band 1164-1215 MHz have to migrated to the band 960-1164 MHz leading to a higher density of ARNS usage in the frequency band. Moreover, because of the multiple and numerous aeronautical systems, the reorganisation of the frequency band 960-1164 MHz will be highly complex.

Introducing PMSE in the band will constrain the aeronautical spectrum organisation and its evolution, and consequently, will lead to a less efficient use of the spectrum.

Flight safety

To be completed

[bookmark: _Toc491958561]Safety of life

To be completed




[bookmark: _Toc491958562]Impact for future PMSE in the frequency band 960-1164 MHz

[bookmark: _Toc477451262]PMSE business case	Comment by Ofcom: Not relevant to the question from FM

PMSE users should be aware that new aeronautical systems will be deployed in the band 960-1164 MHz which in consequence will affect the PMSE environment.

[bookmark: _Toc491958565]Impact of aeronautical planning on PMSE authorization regime 

When there is optimization/modification of the aeronautical planning (done by EUROCONTROL and/or the National Civil Aviation Authority), all the PMSE licenses in the band 960-1164 MHz have to be reviewed within a month in order to maintain compatibility and to avoid interference with aeronautical systems. How could this process be implemented noting that the frequency allocation database (SAFIRE) is not available for public?

National DME channels are dynamically allocated at short notice. Therefore, those channels cannot be implemented by audio PMSE.

[bookmark: _Toc491958567]Need for certification (PMSE equipment and operator)

Consistently with ITU RR No. 4.10, non safety of life services, willing to share a safety of life frequency band will have to comply with the aviation safety requirements applicable to that frequency band (Certification of radio equipment (including software and hardware) and radio operators (ITU RR, Art 37 operator's certificate), as well as assumption of liability).  In order to support aeronautical Safety Cases for systems operating in the band, any non-aeronautical equipment operating in the band must also be certified to completely comply with appropriate standards, or otherwise shut off.	Comment by ICAO: Need to have something factual here.  This text is shortened/paraphrased out of the ICAO letter.

All the existing aeronautical systems have to go through a certification process for both the equipment and the operators using the equipment.	Comment by Ofcom: The purpose of this report is to carry out preliminary investigations on regulatory and legal issues. This is mandating a spectrum management approach and is therefore outside the scope of the question	Comment by ICAO: A certification process is a legal/regulatory issue.  This text may belong elsewhere, but should not be completely deleted.  Could also turn some of the deleted text into a question, as feasibility study is a part of the assigned task

The equipment certification (compliance towards a standard) is obtained by the deliverance of an ETSO (European Technical Standard Order) or a TSO (a minimum performance standard for specified materials, parts, and appliances used on civil aircraft). Receiving a TSO authorization is related to both design and production approval.

It should be noted that the TSO is not a company declarative certificate but it is a certificate delivered by an official third party: EASA – European Aviation Safety Agency. 

The operator certification is referring to ITU-R RR, Art 37 stating that the service of every station (aircraft or ground) shall be controlled by an operator holding a certificate (the Operator’s Certificates).

These equipment certification process and operator certificate are in place to ensure a high degree of confidence in term of characteristics and usage of the aeronautical equipment.

As far as frequency bands dedicated to safety of life systems are concerned, the same process should be applied for the PMSE equipment and operators in order to meet the safety of life objectives.

Even if it could be considered that PMSE could operate under non-interference and non-protection regime, the safety nature of the band still required a certification process.

Is the PMSE community ready to guaranty that the same process (for equipment and operators) will apply? If not, the risk to have non-compliant and misused equipment will be very high, as it has been the case some years ago in other frequency bands.






[bookmark: _Toc491958568][Regulatory status of pmse sharing in the band 960-1164 MHz]

[bookmark: _Toc491958569]Conclusion

The introduction of PMSE in the band 960 to 1164 MHz raised several regulatory and legal issues. This report addresses them:  	Comment by Ofcom: The conclusion (in response to the question from FM) should state that there are no legal or regulatory restrictions to PMSE sharing in the band - see proposed exec summary

The large numbers of aeronautical systems currently operating in the 960 to 1164 MHz band and the aeronautical systems that are planned to be modified or added in the band have to be taken into account with aggregated/cumulative effects when assessing the feasibility of introduction of PMSE in the band. PMSE community is aware that the condition access to the band will evolve. A density of use will change from X to Y and the technical studies have to include this forecast increase to provide PMSE with a view medium/long term.  	Comment by Ofcom: This is related to the technical studies and is outside the scope of this report

Compatibility with some incumbent applications cannot be studied because of their confidential aspects. Therefore further studies are required at national level.

Based on the above, compatibility studies are not complete and provide a partial visibility of the study. The process of permanent cohabitation analysis between aeronautical systems in the band is mandatory and expensive and supposes a high level of predictability of systems in place. If the process would apply to PMSE, intensive testing between PMSE and Aeronautical (civilian and governmental) systems should be conducted in order ensure the required level of safety. This is incompatible with the introduction of commercial, uncontrolled systems in the band 960-1164 MHz.  The consideration of normal and abnormal conditions for all considered systems during studies is at stake. Administrations will need to coordinate with military users to consider the actual deployment of military applications. 

The proliferation of new commercial equipment targeting the band 960-1164 MHz may lead to an uncontrolled inappropriate usage not compatible with the safety requirements of aeronautical systems. Administrations are required to consider how enforcement will be done noting the impossibility to track down interfering systems in acceptable time. 

Introducing PMSE in the band 960-1164 MHz will constrain the aeronautical spectrum organisation and its evolution, and consequently, will lead to a less efficient use of the spectrum for aeronautical usages.

The possible impact of the introduction of the PMSE in the band 960-1164 MHz on the European Commission objectives of the single European Sky will need to be considered in terms of potential reduction of spectrum resources available for aeronautical systems (noting that in the aeronautical plans, densification of DME systems are expected in addition the introduction of LDACS) and that potential interferences will result in air traffic reduction. 	Comment by Ofcom: Speculative and outside the scope of the question from FM

Any introduction of PMSE in the band will need to be made under a proper regulatory framework, that ensures that:	Comment by ICAO: Conditions copied from ICAO letter

	(I) the new system is completely compatible with existing and planned aviation systems based on testing and analysis that has been agreed by aviation regulators;

	(2) the parameters for the new system will be captured in an internationally recognized standards document;

	(3) the new system will be certified (including software and hardware) by the competent national regulatory authorities; will be maintained to meet throughout its service life the operational parameters assumed in the aviation testing/studies; will perform selfmonitoring to ensure that it shuts down if it moves outside those agreed parameters; and the self-monitoring/shutdown function itself will also be certified;

	(4) the new system will include time-stamped logging of essential transmitter parameters, such as frequency use and power levels for post incident/accident investigation purposes;

	(5) the new system will not impact:

	i. the ability of aviation to manage existing and planned aviation systems and

	ii. the ability of aviation authorities to modify operating frequency assignments, powers and signal contents of the aviation systems without introducing additional coordination mechanisms;

	(6) the operator of the new system must accept all legal liability in case of interference to aviation systems [e.g., due to false channel selection, excessive power, human error, device failure], and recognize that aviation systems operators have no liability in case of interference to the new system; and

	(7) personnel· responsible for the operation of non-aviation systems in the 960-1164 MHz band shall be required to achieve similar levels of certification to those stipulated in the Radio Regulations for operators of aviation systems (radio operator's certificate).




 radio regulation regardinG the Aeronautical services 

[bookmark: _Toc491958570]RR ARTICLE 43 "Special rules relating to the use of frequencies"

43.1 § 1 Frequencies in any band allocated to the aeronautical mobile (R) service and the aeronautical mobile-satellite (R) service are reserved for communications relating to safety and regularity of flight between any aircraft and those aeronautical stations and aeronautical earth stations primarily concerned with flight along national or international civil air routes.

43.2 § 2 Frequencies in any band allocated to the aeronautical mobile (OR) service and the aeronautical mobile-satellite (OR) service are reserved for communications between any aircraft and aeronautical stations and aeronautical earth stations other than those primarily concerned with flight along national or international civil air routes.

43.3 § 3 Frequencies in the bands allocated to the aeronautical mobile service between 2 850 kHz and 22 000 kHz (see Article 5) shall be assigned in conformity with the provisions of Appendices 26 and 27 and the other relevant provisions of these Regulations.

43.4 § 4 Administrations shall not permit public correspondence in the frequency bands allocated exclusively to the aeronautical mobile service or to the aeronautical mobile-satellite service.

43.5 § 5 In order to reduce interference, aircraft stations shall, within the means at their disposal, endeavour to select for calling the band with the most favourable propagational characteristics for effecting reliable communication. In the absence of more precise data, an aircraft station shall, before making a call, listen for the signals of the station with which it desires to communicate. The strength and intelligibility of such signals are useful as a guide to propagational conditions and indicate which is the preferable band for calling.

43.6 § 6 Governments may, by agreement, decide the frequencies to be used for call and reply in the aeronautical mobile service and the aeronautical mobile-satellite service.

[bookmark: _Toc491958571]RR ARTICLE 44 "Order of priority of communications"

44.1 § 1 The order of priority for communications[footnoteRef:12] in the aeronautical mobile service and the aeronautical mobile-satellite service shall be as follows, except where impracticable in a fully automated system in which, nevertheless, Category 1 shall receive priority: [12:  44.1.1 The term communications as used in this Article includes radiotelegrams, radiotelephone calls and radiotelex calls.
] 


1 Distress calls, distress messages and distress traffic.

2 Communications preceded by the urgency signal.

3 Communications relating to radio direction-finding.

4 Flight safety messages.

5 Meteorological messages.

6 Flight regularity messages.

7 Messages relating to the application of the United Nations Charter.

8 Government messages for which priority has been expressly requested.

9 Service communications relating to the working of the telecommunication service or to communications previously exchanged.

10 Other aeronautical communications.

44.2 § 2 Categories 1 and 2 shall receive priority over all other communications irrespective of any agreement under the provisions of No. 35.1.



[bookmark: _Toc491958572]RR ARTICLE 45 "General communication procedure"

45.1 § 1 As a general rule, it rests with the aircraft station to establish communication with the aeronautical station. For this purpose, the aircraft station may call the aeronautical station only when it comes within the designated operational coverage1 area of the latter.

45.2 § 2 An aeronautical station having traffic for an aircraft station may call this station if it has reason to believe that the aircraft station is keeping watch and is within the designated operational coverage area (see No. 45.1.1) of the aeronautical station.

45.3 § 3 When an aeronautical station receives calls in close succession from several aircraft stations, it decides on the order in which these stations may transmit their traffic. Its decision shall be based on the priority in Article 44.

45.4 § 4 If an aeronautical station finds it necessary to intervene in communications between aircraft stations, these stations shall comply with the instructions given by the aeronautical station.

45.5 § 5 Before transmitting, a station shall take precautions to ensure that it will not interfere with a communication already in progress and that the station called is not in communication with another station.

45.6 § 6 When a radiotelephone call has been made to an aeronautical station, but no answer has been received, a period of at least ten seconds should elapse before a subsequent call is made to that station.

45.7 § 7 Aircraft stations shall not radiate carrier waves between calls.



[bookmark: _Toc491958573]RR ARTICLE 4 "Assignment and use of frequencies"

4.10 Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies.



[bookmark: _Toc491958574]RR Section VII – Frequency sharing

1.169 harmful interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS).




To be reorganised with RR reference or ITU Constitution 

ITU constitution (: No. 197 of the Constitution)

ARTICLE 45

Harmful Interference

0.4

197 pp-98  => 0.4 RR

1 All stations, whatever their purpose, must be established and operated in such a manner as not to cause harmful interference to the radio services or communications of other Member States or of recognized operating agencies, or of other duly authorized operating agencies which carry on a radio service, and which operate in accordance with the provisions of the Radio Regulations (No. 197 of the Constitution).

198 pp-98

2 Each Member State undertakes to require the operating agencies which it recognizes and the other operating agencies duly authorized for this purpose to observe the provisions of No. 197 above.

199 pp-98

3 Further, the Member States recognize the necessity of taking all practicable steps to prevent the operation of electrical apparatus and installations of all kinds from causing harmful interference to the radio services or communications mentioned in No. 197 above.





ITU RR; Art 4.10 Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this into account in the assignment and use of frequencies.
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From:	Jonasson, Loftur <LJonasson@icao.int>

Sent:	06 September 2017 13:13

To:	Steve Green

Cc:	eric.fournier@anfr.fr

Subject:	Letter to ECC PT1 from ICAO



To:        Mr Steve Green, ECC PT1 Chairman

(steve.green@ofcom.org.uk) 



Cc:         Mr Eric Fournier, ECC Chairman

              (eric.fournier@anfr.fr)



Dear Mr. Green,



Please find below a Letter from ICAO to ECC PT1.  We would be very grateful if the below letter could be disseminated to ECC PT1 for information and/or action if/as appropriate.



Thank you and best regards,



Loftur Jonasson 

Secretary of the Frequency Spectrum Management Panel

International Civil Aviation Organization (ICAO)

(ljonasson@icao.int)






Letter to ECC PT1               



Subject:  Radio Spectrum Committee Mandate to CEPT to develop harmonised technical conditions in additional frequency bands in the 1.5 GHz range for their use for terrestrial wireless broadband electronic communication services in the Union



The Frequency Spectrum Management Panel (FSMP) of the ICAO Air Navigation Commission is responsible for managing aeronautical frequency spectrum on a global basis, in order to ensure sufficient access to the resource for the provision of aeronautical communication, navigation and surveillance services (CNS) in an safe and efficient manner.  FSMP held its 5th working group meeting from 4 – 8 September 2017. During this meeting, the Panel reviewed an input from one aeronautical satellite communications provider regarding implementation of Long Term Evolution (LTE) in the frequency band 1492-1518 MHz.   In particular the Panel noted that ECC Report 263 recognises there may be a need to provide protection for satellite receiving Mobile Earth Stations at seaports and airports, and that studies regarding that topic are being undertaken by ECC PT1.



Satellite communications operating in the 1518 MHz to 1559 MHz frequency range provide critical support enabling safe and efficient air travel, including safety systems operating in the frequency range 1525-1559 MHz.  To ensure safe and efficient operations, each aircraft confirms the satellite communications equipment used will operate as designed on the ground and in the air.    



ICAO supports the ongoing work of PT1 to develop harmonized technical conditions in the frequency band 1492-1518 MHz for use by terrestrial wireless broadband communication services within Europe.  ICAO believes the ECC must protect aeronautical satellite receiving earth stations from potential interference.  The ECC should take measures to protect the large number of already-fielded aeronautical satellite receiving earth stations operating on-board aircraft in accordance with established aviation standards and supporting safety-of-life satellite communications used for air travel, as well as to prevent interference to the critical safety communications depended upon by aircraft and Europe’s air transportation system.  



ICAO stands willing to provide additional information as necessary to assist PT1 in its efforts.



Requested action:  Ensuring protection of aeronautical satellite receiving earth stations operating in the 1518 -1559 MHz band.
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