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1. Opening and Working Arrangements
1.1. The hybrid (in-person and electronic/virtual) meeting was opened by Mr Loftur Jonasson from the ICAO Secretariat, Montreal and Mr Andrew Roy, the Rapporteur of Working Group FSMP (FSMP-WG).  The in-person portion of the meeting was held at the ICAO Asia and Pacific (APAC) office in Bangkok, Thailand and the meeting greatly appreciated the facilities and the assistance provided by ICAO APAC office. Mr Jonasson acted as the Secretary of the meeting, assisted by Mr. Luo Yi and Mr. Derek S.L. How. Mr Roy welcomed the group and provided introductory remarks and meeting information. Lastly, it was noted that as for the last few meetings, developing a run-of-meeting schedule was much simpler due to membership providing input contributions in a timely manner, and the cooperation was appreciated.

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/16 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.  Actions captured during discussions are shown in Appendix D, together with the status of prior-meeting(s) actions. 
2. Agenda Item 2 – ICAO WRC-23 Position
2.1. Identified conflicts between administration preliminary proposals and ICAO Position
2.1.1. No contributions were received on this topic.
2.1.2. Discussion of possible future agenda item proposals from administrations
2.1.3. No contributions were received on this topic.
2.2. Modifications/Updates to the ICAO WRC-23 Position
2.2.1. Eight contributions (WP06, WP10, WP11, WP14, WP15, WP17, WP20, WP22, WP23) were received with proposed changes to the ICAO Position. In addition, several proposals were considered that were not resolved at FSMP-WG/15. Flimsy01 was developed that combined all proposals and was used by the meeting for the review.  After an extensive discussion of multiple topics that included additional meeting time, multiple offline consultations, and topic specific Flimsies being generated (Flimsy02, 03, and 04), Flimsy01 incorporated these updates and was updated as per Appendix E, containing all the consensus language. Concerning WRC-23 AI 1.8, it was not possible to find a way to clarify the status of Article No. 4.10 in the specific ICAO position of this agenda item; however, in this regard, §3.4 of the ICAO position document was highlighted. The ICAO Secretariat was requested to send the update to the Air Navigation Commission (ANC), informing them on the relevant changes since the 2021 ICAO State Letter.

2.2.1.1. During the development of Flimsy01, significant discussion centred on WRC-23 agenda item 1.7.  After multiple sessions and offline opportunities for discussion, a consensus was only reached on agenda item 1.7 after a simplified compromise text was produced by the Chair for consideration of the meeting.  While the meeting reached a consensus to this text on a compromise basis, one meeting attendee still did not agree with the outcome and has provided the following statement for this report:

‘This attendee considers that the new proposed position of ICAO on AI 1.7 introduces a significant change on a very high level strategic consideration: the targeted spectrum. The new position raises a concerning artificial language on a potential reduction of the aeronautical spectrum which may be allocated by WRC 23 to the AMS(R)S. This is expressed in the new words “…all of parts of…” This new language is not in the current position of ICAO which clearly advocates, since 2020, in favor of supporting for a global allocation to the aeronautical mobile-satellite (route) service for both the Earth-to-space and space-to-Earth directions in the frequency band 117.975-137 MHz and that the use of the allocation be limited to the relaying of aeronautical VHF air traffic management communications. The new language proposed by FSMP at its #16th meeting (February 2023) indicates that ICAO would be supporting the allocation in part of the 117.975-137 MHz band. This element of the ICAO position should only be substantiated on high level strategic consideration on the needs of the aeronautical sector. Spain disagrees with the new introduction of a ICAO self-reduction of targeted spectrum, noting the advances on the understanding of the technical compatibility of AMS(R)S and AM(R)S regarding the use of data link over satellite and terrestrial systems as it has been presented in FSMP/WG16 WP18. The possibility to operate AMS(R)S up to 137 MHz is critical for efficient implementation of data link systems over satellite.

The above consideration are even more strange noting that this is the most and unique update of the position, as the other elements of the position (operation in accordance with international Standards and Recommended Practices and procedures protection of the operation of existing VHF systems in the band 117.975-137 MHz, are maintained, with similar language to the existing ICAO position.

Spain expects that, due to the strategic/institutional nature of the elements proposed for modification of ICAO position, the SUPERIOR COMMITTEE can reconsider the position and avoid the negative impact which such position would impose on the expectations that the WRC 23 allocation to AMS(R)S would allow operation of data link services over satellite, which require the operation till 137 MHz.’
2.2.2. Additionally, after the agreement had been reached on the ICAO position on WRC-23, one panel member requested the following statement to appear in the report:
‘I am concerned a lot of the discussion and issues we encountered at this meeting with finalizing the ICAO position for WRC-23 is a result of not properly assessing within aviation the proposals for WRC agenda items before seeking ICAO’s endorsement.  I have repeatedly raised these concerns during this WRC study cycle in the meeting, and would fully support a gating process for future proposals as under discussion in the ICAO ICNSS TF to ensure we have a suitable understanding of a system before attempting to obtain spectrum at the ITU.’  

2.2.3. WP04 proposed to set up a correspondence group to develop text to take into consideration the ITU BR Director’s Report on GNSS RFI for consideration at the Conference Preparatory Meeting (CPM).  While the meeting agreed with the intent of the proposal, the membership noted that it was for States to raise the issue directly with the ITU for the attention of the BR Director, and not ICAO.  However, it was agreed that the FSMP membership could create a correspondence group (CG) for the issue to help collect the relevant information that may be helpful for the Administrations of individual panel members should they wish to submit something to ITU-R WP 4C.  The output document was created as Flimsy06 in Appendix F, creating the TORs for the CG and also some initial material generated.  It was noted that this early material had not been formally reviewed by the meeting and therefore had no formal status other than providing the meeting with some initial thoughts.  Additionally, it was stated that the output from the CG would have no formal status and no action would be taken by FSMP when the CG reported back at its next meeting.  Action Item 16-01 was created to encourage inputs to the CG to help develop the text. 
3. Agenda Item 3 – Development of (planned) material for ITU-R studies
3.1. WRC-23 AI 1.6 Suborbital Vehicles
3.1.1. No contributions were received on this topic.
3.2. WRC-23 AI 1.7 VHF AMS(R)S
3.2.1. A number of papers were received on the topic of WRC-23 agenda item 1.7. To manage the discussion, they were broken into 3 groups: (a) papers providing a system overview, (b) papers associated with specific technical/operational topics, and (c) papers associated with planning a way forward on the item. Once all of the papers within a certain category were introduced, then the meeting held an overall discussion.

3.2.2. SATCOM VHF System Overview:

3.2.2.1. WP18 presented a concept of operations for VHF SATCOM datalink that considered the potential impact on current avionics and datalink operational procedures.  It concluded that satellite-based datalink services could be integrated in existing low-density areas using current operational procedures without any modifications in current avionics other than standard operational procedures, and satellite-based datalink services could be provided assuring no interference with the current terrestrial VDL infrastructure.  There was a short discussion about use of the VHF Air-Ground Digital Link Mode 2 (VDLM2) common signalling channel (CSC) on 136.975 MHz and if a VHF SATCOM system would still be able to operate with only alternate VDLM2 and Plain Old ACARS (POA) frequencies.  The meeting appreciated the information and asked to be kept updated on the work. 
3.2.2.2. IP05 presented an introduction to the SkyCraft network system and the plans to provide for a VHF SATCOM service.  It included the different VHF services it planned to provide, and details on the satellite constellation and coverage.  The meeting was grateful for the presentation and noted the contents of the information paper.

3.2.3. SATCOM VHF technical and operational topics:

3.2.3.1. WP09 proposed an AMS(R)S coordination threshold to facilitate frequency planning with the AM(R)S systems in the frequency band 117.975-137 MHz, based on the existing ICAO planning criteria of a desired to undesired signal (D/U) ratio of 20 dB. Several questions were received on the calculations and the potential variables for defining such a value, including if a specific coordination pfd was needed.

3.2.3.2. IP03 provided data contained in the ITU terrestrial online database (eTerrestrial), illustrating when coordination between AMS(R)S and terrestrial systems operating in the band 117.975-136.8 MHz would be possibly triggered in the framework of No. 9.11A.  There was a short discussion about the accuracy of the assignments for some administrations and the gaps in others, which would cause concerns if a 9.11A coordination process would not provide protection to unregistered stations.  Additional discussions focused on how an ITU-R Article 9 process might work and the conditions that would be applied.

3.2.4. SATCOM VHF - Finding a way forward on the agenda item:

3.2.4.1. WP08 was a continuation of a previous contribution FSMP WG/13/WP01, discussing the ongoing work within WP5B and the impact of agreements reached at WRC-19 AI 1.7.  The document discussed the interest and need for a guard band between the AMS(R)S service in the band 117.975-137 MHz and services in the 137-138 MHz band, supporting a No. 9.11A as the appropriate Article 9 coordination provision to be applied to this new primary AMS(R)S allocation.  The resulting discussion focused on adjacent band considerations and the effect of out of band interference from services above 137 MHz.  

3.2.4.2. WP19 provided an extensive background on possible ITU and/or ICAO coordination considerations for any VHF SATCOM systems.  It also provided several concepts to be considered for frequency planning processes that could be used by ICAO.  There was a short discussion on the appropriateness of different coordination methods and how they would be applicable to any potential multi-provider environment.  

3.2.4.3. WP24 explored the current elements surrounding the coordination and planning of VHF SATCOM services in relation to terrestrial networks, seeking clarifications on some of the concepts discussed.  Initial suggestions were proposed for discussion and potential incorporation into a Flimsy and LS to WP 5B as appropriate.  Several clarifications were received on the WP, including on the operational assumptions.  

3.2.5. After all the papers were presented, the meeting as a whole expressed its appreciation for the additional information provided and noted that this helped focus the work on the ICAO position.  Further material to help with the development and understanding of the VHF SATCOM concept was encouraged at the next FSMP WG/17.  

3.3. WRC-23 AI 1.8 Resolution 155/FSS for UAS
3.3.1. No contributions were received on this topic.
3.4. WRC-23 AI 1.9 Wideband HF
3.4.1. No contributions were received on this topic.
3.5. WRC-23 AI 1.10 Non-safety AMS
3.5.1. No contributions were received on this topic.
3.6. WRC-23 AI 9.2 Radio Regulations clean-up
3.6.1. No contributions were received on this topic.
3.7. Other
3.7.1. WP01 (and the proposed response in WP25) was a liaison statement from ITU-R WP5B, requesting information from ICAO with regard to Wireless Avionics Intra-Communication Systems (WAIC) transmitter technical characteristics as well as general aircraft deployment information including statistical data such as the number of simultaneous flights above oceans, for use in studies related to earth exploration-satellite service (EESS) (passive) and space research service (SRS) (passive).  WP25 provided a framework for an initial response with the draft Proposal for amendment to Annex 10 Volume V to include provisions for WAIC  as finalised by the FSMP and some preliminary estimates of aircraft oceanic density data.  While the meeting supported sending the information, it was agreed that additional time would be needed to develop a proper material for aircraft oceanic density values.  Therefore, elements for a reply liaison are contained in Flimsy05 - Appendix G, and an Action Item 16-02 was created to seek further input on oceanic density statistics to FSMP WG/17.
3.7.2. WP03 was a liaison statement from ITU-R WP5B, informing ICAO of work having been initiated on a working document toward a preliminary draft new Report ITU-R M.[AERO-PROVISIONS] with respect to Resolution 427 (WRC-19).  There was a resulting discussion on the work and how mature it could be for WRC-23 action.  It was agreed that Action Item 15-02 should be emphasised for the FSMP WG/17 meeting, seeking inputs on the what information may need to be considered on legacy or inconsistent Articles in the RR, and how it should be actioned noting other aviation topics at WRC-23. 
4. Agenda Item 4 – Radio Altimeter issues
4.1. Report from correspondence group on radio altimeters (CG-RA)
4.1.1. [bookmark: _Hlk84243722]IP06 provided an update from the RA CG with a summary of RA activity since the FSMP WG/15 meeting.   In particular it provided a catalogue of recent meetings, studies and test efforts on the topic and references where more information could be found. The meeting greatly appreciated the information and a discussion ensued. The meeting asked the CG to continue its work collecting updates on relevant activities associated with the radar altimeter to help inform the future work of the FSMP.
4.2. National efforts to implement broadband mobile near 4200-4400 MHz
4.2.1. WP02 was an update on the Secretariat work with FSMP and the ICAO Middle East Regional Office (MID) Radio Altimeter (RADALT) Action Group (AG) to develop and finalize guidance material to protect radio altimeters from potential harmful interference from new cellular broadband technologies such as 5G.  The WP presented the latest draft of this guidance material.  The ICAO Secretariat requested any additional comments or edits be submitted to them directly for consideration.  After a discussion on the paper, the meeting endorsed the material broadly and agreed to provide comments to the ICAO Secretariat within 2 weeks after the meeting (Action Item 16-03).
4.2.2. WP05 provided a summary of the different radar altimeter interference scenarios and also some preliminary views of drawback and advantages for each of them. Comments and views were sought in order to try to align aviation community view on what scenarios are suitable to address the 5G/RA coexistence issue.  Discussion of the different scenarios reflected a range of views in the meeting on the appropriate considerations for a suitable interference scenario.  Given the points raised, WP26 was then introduced to continue the discussion.  
4.3. Development of SARPS material for Annex 10, Vol. V
4.3.1. [bookmark: _Hlk139979377]WP26 provided an initial framework and plan to begin the development of ICAO SARPs for the radar altimeters.  It also considered how the process related to the RTCA/Eurocae work and the ITU-R.  Lastly it requested the material be sent to the ICAO Flt Ops Panel to help support ongoing national efforts to define runway safety zones.  On the proposed SARPs framework, there was a short discussion on what category of parameters might be considered in any future ICAO SARPs.  As a result, it was requested that future contribution be sought to the meeting on appropriate material (Action Item 16-04) and also to send the document (along with WP05) to RTCA/EUROCAE for their consideration and input (Action Item 16-05).   Additionally, the request to seek initial ICAO comments on operational scenarios and what is needed to define runway safety zones resulted in Action Item 16-06 for the ICAO Secretariat to supply WP05 and WP26 to the Flt Ops Panel for comments and any interim guidance it could provide on the operational topics raised.  It was requested for a response back to the FSMP at its Aug 2023 meeting.
4.3.2. IP04 discussed the plans for a new Technical Standard Orders for radio altimetry equipment from the FAA when the standards at RTCA and EUROCAE are complete. These new standards are expected to be of interest to the Panel when developing proposed amendments for Annex 10.  Expanding on this, IP07 provided background information and progress of work within the joint effort of RTCA and EUROCAE to update radio altimeter standards.  The resulting discussion had several questions on the testing and potential performance on new altimeter designs.  It was noted that the DO-399 document being currently published is not a final performance standard, only an interim document that is intended for feedback in developing the final radar altimeter standard for 2024.  It was also stated that DO-399 is not a reflection of current altimeter performance.  Support of the development of a new RTCA/EUROCAE performance standard was encouraged to ensure all relevant information can be captured and accounted for in the new standard.  
5. Agenda Item 5 – 5 GHz Planning
5.1. AeroMACS
5.1.1. No contributions were received on this topic
5.2. Global UAS/Remotely Piloted Aircraft Systems (RPAS) channel plan
5.2.1. No contributions were received on this topic.
6. Agenda Item 6 –  Interference from Non-Aeronautical Sources
6.1. Mobile service communications adjacent to 1518 MHz satellite communications frequency band (see action item 14-04)
6.1.1. WP12 and WP16 proposed updates to the note on MSS L-band from FSMP WG/12 Appendix H.  After a discussion on the contents of the papers, there were several concerns raised about the retrofits for aircraft operating in Europe and the uncertainty generated for aviation by the regional process to implement IMT around 1518 MHz.  It was agreed to continue the work in the CG, with a focus in the meeting to consolidate text between the two papers and remove track changes in areas that could be agreed to at this stage. The output document was created as Flimsy07 in Appendix H, noting that the work had not been formally reviewed by the meeting and therefore had no formal status other than requesting continued input as per the previous Action Item 14-04.  

6.2. LED lighting systems
6.2.1. No contributions were received on this topic
7. Agenda Item 7 – Revision of ICAO Frequency Spectrum Handbook (Doc 9718)
7.1. While no papers were received on the ICAO Spectrum Handbook due to other work commitments, the importance of the work was agreed and that would continue as both a CG and also in future meetings.  Therefore, contributions on the handbook updates were strongly encouraged for the FSMP WG/17 meeting, noting there would be capacity to properly consider material.
7.2. Restructure of Volume I
7.2.1. No contributions were received on this topic.
7.3. Update of Volume II
8. 7.3.1	No contributions were received on this topic.Agenda Item 8 – Any other business
8.1.1. 8.1	WP07 discussed the compatibility between LDACS and GNSS, analyzing the compliance of LDACS signal, as defined in LDACS Draft SARPs, with GNSS regulatory framework.  With commentary on the interpretation of ITU-R Resolution 417 included in this WP, if LDACS ground station transmitted EIRP as specified in LDACS draft SARPs, the WP explained that specifications are compliant with Resolution 417. The WP is seeking input from the FSMP if any constraints on the airborne LDACS antenna location should be considered in order to protect the GNSS system based on its RFI receiver mask.  During the meeting, several clarifications were received resulting in updates posted to WP07.   Following a discussion several action items were proposed: Action 16-07 was for the ICAO Secretariat to send the paper to the NSP GNSS SARPs WG for any comments.  
8.1.2. Action 16-08 was for the ICAO Secretariat to send the paper to the CP-DCIWG Project Team – Terrestrial (PT-T) meeting for feedback on the paper, and also clarify what actions had been taken by PT-T in response to the outstanding Resolves 7, in ITU-R Resolution 417 (Rev.WRC-12) with a request to have a response by the next FSMP WG/17 meeting.

8.2. WP13 presented the lasted ITU regulatory developments concerning the coexistence of the EFVS and the fixed service in the 31.8-33.4 GHz frequency band.  It invited the FSMP Member States to support the use of EFVS with their individual States in 31.8-33.4 GHz. After a short discussion, the meeting agreed with the points raised and encouraged attendees of member States to inform their national regulators of the work.   
8.3. WP21 summarized discussions at the CP-DCIWG/6 meeting on 17-24 Oct on general compatibility issues that have been identified by PT-T, including missing specifications about sensitivity/susceptibility and interference rejection for existing L-band receivers and the very loose requirements on spectral masks and emissions. The CP-DCIWG/6 meeting recommended to bring this issue to the attention of FSMP in order to enable a more spectrum-efficient use of the L-band in the future.  In the discussion on the requests from CP-DCIWG, the meeting stated that the FSMP can support work towards spectrum strategy and high-level policy, but not the apparent requests for specific action plans for other panels on systems standards development.  The meeting recommended that an update be provided to the FSMP and other relevant panels from the CP-DCIWG with its recommendation for the type of actions that should be taken (Action Item 16-09), including what frequency bands and technical requirements should be considered by other panels developing SARPs for L-band CNS systems.   
8.4. IP01 was presentation on the work of RTCA SC-242 and EUROCAE WG-124 on spectrum efficiency, reviewing existing RTCA/EUROCAE standards for spectrum considerations and then recommendations for future standards development and updates.  The meeting noted the presentation and expressed thanks for the provision of the material, noting its correlation with the FSMP work on updating the spectrum handbook.  Updates were requested at future FSMP meetings to ensure the work on the spectrum handbook was coordinated with the RTCA and EUROCAE material.  
8.5. IP02 contained the January 2023 meeting report of the ICAO NSP Spectrum Working Group (SWG). It noted the following topics were discussed at the SWG meeting that may have particular relevance for the FSMP:  SARPS amendments after the moving frequency assignment planning criteria for ILS, VOR, DME and GBAS VDB to ICAO Doc 9718, Vol. II, GBAS VDB coverage volume specifications, and issues to be addressed in the context of analysing the compatibility of LDACS.  The meeting appreciated the update and noted the report, including that the ICAO secretariat are planning to publish a Corrrigendum of Doc 9718 Volume II in ideally 2023.  In addition, it was stated that NSP was in the process of reorganizing where the work of the SWG was conducted.  It was requested the ICAO Secretariat provide an update of the outcome to this decision to the next FSMP meeting in Aug 2023 under Action Item 16-10.
9. Date of next meeting and administrative issues
9.1. FMSP-WG/17 is scheduled for 28 August-8 September, 2023 in hybrid (in-person plus virtual) format at the ICAO Regional Office in Cairo, Egypt. It should be noted for virtual participants that the main meeting working hours are expected to be standard working hours in the local Cairo time zone. That meeting will include a Workshop which will be held the first two days. For planning purposes FSMP-WG/18 is tentatively planned for Q1 2024 again in a hybrid format at ICAO HQ in Montreal Canada.

9.2. The meeting was reminded that papers for FSMP-WG/17 are due one week prior to the meeting start date. In exceptional circumstances, a framework detailing at minimum the paper summary and introduction will be provided one week prior to the meeting, with the full paper provided no later than one workday before the start of the meeting. Any papers received after this deadline will not be accepted unless agreed by the meeting on the first day. No papers received after the first day of the meeting will be accepted.
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Agenda Item 1		Opening and Working Arrangements
a) Action Item Review
b) Status of tasks identified on Job Cards

Agenda Item 2		ICAO WRC-23 Position – FSMP.002.02
a) Identified conflicts between administration preliminary proposals and ICAO Position
b) Discussion of possible future agenda item proposals from administrations
c) Finalize modifications/updates to the ICAO WRC-23 Position

Agenda Item 3		Development of Material for ITU-R Studies – FSMP.003.02
a) WRC-23 AI 1.6 Suborbital Vehicles
b) WRC-23 AI 1.7 VHF AMS(R)S
c) WRC-23 AI 1.8 FSS for UAS
d) WRC-23 AI 1.9 Wideband HF
e) WRC-23 AI 1.10 Non-safety AMS
f) WRC-23 AI 9.2 Radio Regulations clean-up
g) Other ITU-R material outside of WRC items 

Agenda Item 4		Radio Altimeter issues – FSMP.006.02
a) Report from correspondence group on radio altimeters (CG-RA)
b) National efforts to implement broadband mobile near 4200-4400 MHz
i. Mitigation Measures
ii. Safety Cases/Compatibility Analyses
c) Development of SARPS material for Annex 10, Vol. V

Agenda Item 5		5 GHz Band Planning – FSMP.005.03
a) AeroMACS
b) Global RPAS C2 link channel plan

Agenda Item 6		Interference from Non-Aeronautical Sources – FSMP.004.03
a) Mobile service communications adjacent to 1518 MHz satellite communications frequency band (see action item 14-04)
b) LED lighting systems
c) Other reported interference

Agenda Item 7	ICAO Frequency Spectrum Handbook (Doc 9718) – FSMP.001.02 & FSMP.005.03
a) Restructure and update of Volume I
b) Update of Volume II

Agenda Item 8		Any Other Business
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	Paper #
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	A. Roy
	LS from WP5B request for WAIC and RA information
	3

	2
	Secretary
	Publication on the ICAO Circular Guidance to protect RA
	4

	3
	A. Roy
	LS from WP5B Resolution427 (WRC-19)
	3

	4
	EUROCONTROL
	GNSS RFI
	2

	5
	C. Pichavant
	5G vs RA scenario_Airbus
	4

	6
	F. Butsch
	Proposals to modify ICAO Draft Position on AI 1.8 to WRC-23 (color code)
	2

	7
	G. Novella
	LDACS
	8

	8
	C. Fleury
	ELEMENTS OF DISCUSSION ON WRC-23 AGENDA ITEM 1.7 France
	2

	9
	M. Tran
	AMSRS Coord Threshold
	2
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	Proposed Updates to ICAO Draft Position on AI 1.7-9.1a-9.2 to WRC-23
	2

	11
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	2

	12
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	An update the note on_MSS L-Band
	6

	13
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	Progress of EFVS works in the 32Ghz band
	8

	14*
	J. Mettrop
	WRC-23 AI 1.7 VHF SATELLITE - Proposed Amendments to the Draft ICAO Position
	2

	15*
	J. Mettrop
	WRC-23 AI 1.8 SATELLITE SPECTRUM FOR UAS CNPC- Review of Current Proposals Against the Preliminary ICAO Position
	2

	16
	K. Masrani
	IMT-MSS note
	6

	17
	K. Masrani
	Proposed Updates to ICAO Draft Position to WRC-23 (Inmarsat)
	2

	18
	M. Garcia
	Space Based VHF datalink concept
	2

	19
	M. Garcia
	Regulatory Frequency planning exercises AI 1.7 update
	2

	20
	M. Garcia
	Contribution to the ICAO position on the agenda item 1.7
	2

	21
	CP-DCIWG
	Required System Specification Updates for the Legacy L-band Systems
	8

	22
	J. Cramer
	Proposal for ICAO Position for WRC-23 Agenda Item 2.9
	2

	23
	N. Shrout and K.  Hutchison
	Updates to ICAO Position - 1.7
	2

	24
	A. Roy
	Elements for the Coordination and Planning of VDL SATCOM
	2

	25
	A. Roy
	Proposed Response to WP5B Liaison on WAIC
	3

	26
	A. Roy
	Planning for Radar Altimeter SARPs
	4
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	Paper #
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	Topic
	Agenda Item

	1
	RTCA/EUROCAE
	New RTCA EUROCAE Joint Committee on Spectrum Efficiency
	8

	2
	F. Butsch
	ICAO NSP Spectrum Working Group meeting report_
	8

	3
	C. Fleury
	Terrestrial stations registered in the MIFR in the band 117.975-136.8 MHz France
	2

	4
	B. Clark and M. Bellman
	Future Radio Altimeter Standards Status
	4

	5
	C. Benson
	Space-Based Air Traffic Management - 
	2

	6
	C. Fleury
	CG-RA Report Feb 2023 V1.01
	4

	7
	ICCAIA
	Status Update of RTCA SC239-EUROCAE WG119
	4
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	Final modifications to ICAO position on ITU WRC-23 Agenda Items
	2

	2
	
	WRC-23 AI 1.8 Position Text Drafts
	2

	3
	
	WRC-23 AI 10 Proposal Draft
	2

	4
	
	WRC-23 AI 1.6 Position Text Drafts
	2

	5
	
	Elements for a proposed reply Liaison to ITU WP 5B
	3

	6
	
	CG TORs and initial text for consideration the ITU BR Director’s Report on GNSS RFI
	2

	7
	
	Proposed updates to the note on MSS L-band for continuation by CG
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	STATE/NAME
	TITLE/ORGANIZATION
	E-MAIL
	MODE OF ATTENDANCE
(V – Virtual
I – In-person)

	1.  
	 
	AUSTRALIA (2)
	 
	 
	 

	 
	1.  
	Mr. Matthew Kelly
	Senior Asset Engineer 
Airservices Australia
 
	matthew.kelly@airservicesaustralia.com;
	I

	 
	2.  
	Mr. Craig Benson
	Director and Chief Innovation Officer
Skykraft Australia
 
	craig.benson@skykraft.com.au;
	I

	2.  
	 
	BANGLADESH (2)
	 
	 
	 

	 
	3.  
	Engr Md Anwar Hossain
	Assistant Director (CNS-ANS Inspector) & Asst. NCMC 
Civil Aviation Authority of Bangladesh
 
	ahossaincaab@gmail.com;
	V

	 
	4.  
	Mr. Abul Kalam Md Saiduzzaman
	Deputy Director (ATM)
Civil Aviation Authority of Bangladesh
 
	akmsaiduz@gmail.com;
	V

	3.  
	 
	BELGIUM (1)
	 
	 
	 

	 
	5.  
	Ms. Sonja Boedt
 
	CNS Expert
Belgian Civil Aviation Authority
 
	sonja.boedt@mobilit.fgov.be;
	V

	4.  
	 
	BRAZIL (1)
	 
	 
	 

	 
	6.  
	Mr. Vahe Antoine Yaghdjian
	CNS Advisor 
Department of Airspace Control
 
	vahe.antoine@gmail.com;
	V

	5.  
	 
	CANADA (4)
	 
	 
	 

	 
	7.  
	Mr. John Taylor
	Aeronautical Spectrum & Regulations Specialist 
Transport Canada (UAS Division)
 
	helma589@gmail.com;
 
	I

	 
	8.  
	Mr. Seyed Rastaghi
	Manager, Spectrum Management 
NAV CANADA
 
	Seyed.Rastaghi@navcanada.ca;
	I

	 
	9.  
	Mr. Ricardo Hisano
	Senior Engineer Transport Canada
 
	ricardo.hisano@tc.gc.ca;
	V

	 
	10.  
	Mr. Abed Ferr
	Engineering Systems Specialist/ Spectrum Management   
NAV CANADA
 
	abed.ferr@navcanada.ca;
	V

	6.  
	 
	CHINA (8)
	 
	 
	 

	 
	11.  
	Mr. Cui Kaitao
	ENGINEER The Second Research Institute of CAAC
 
	cuikaitao@caacsri.com;
	V

	 
	12.  
	Mr. Ye Jiaquan
	Engineer 
The Second Research Institute of CAAC
 
	yejq@caacsri.com;
	V

	 
	13.  
	Mr. Zhang Jia
	Engineer 
Civil Aviation Administration of China
 
	zhangjia135@139.com;
	V

	 
	14.  
	Ms. Liu Rui
	Engineer
ADCC OF CAAC
 
	liurui@adcc.com.cn;
	V

	 
	15.  
	Mr. Liang Zhao
	Engineer 
ADCC of CAAC
 
	zhaoliang@adcc.com.cn;
	V

	 
	16.  
	Mr. Yinghan Xia
	Engineer 
CETC
 
	yinghan94max@hotmail.com;
	V

	 
	17.  
	Mr. Zhang ZhenNan
	Embedded Engineer 
HaiGeWings
 
	643989461@qq.com;
	V

	 
	18.  
	Mr. Pengyu Wang
	Engineer, CNS Department
ATMB, CAAC
 
	wangpengyu@atmb.net.cn;
	V

	7.  
	 
	HONG KONG CHINA (1)
	 
	 
	 

	 
	19.  
	Mr. Joseph Ho
	Senior Electronics Engineer
Civil Aviation Department of Hong Kong, China
 
	jcyho@cad.gov.hk;
	I

	8.  
	 
	FRANCE (7)
	 
	 
	 

	 
	20.  
	Mr. Guillaume Novella
	Spectrum Engineering DSNA
	guillaume.novella@aviation-civile.gouv.fr;
 
	I

	 
	21.  
	Mr. Jerome Andre 
	Spectrum Engineer ANFR
	JEROME.ANDRE@ANFR.FR ;
 
	I

	 
	22.  
	Mr. Christian Fleury 
	FSMP Panel Member and Vice Chair DGAC-DSNA 
 
	christian.fleury@aviation-civile.gouv.fr;
	I

	 
	23.  
	Mr. Louvet Benoit
	Deputy Head Regulatory Affairs 
Thales Alenia Space
 
	benoit.louvet@thalesaleniaspace.com;
	V

	 
	24.  
	Mrs. Christine Mengelle
	Regulatory Affairs 
Thales Alenia Space
	christine.mengelle@thalesaleniaspace.com;
 
	V

	 
	25.  
	Mr. Josep Gine
	Radio Functions Engineer ATR
	josep.gine-i-cortiella@atr-aircraft.com;
 
	V

	 
	26.  
	Mr. Martin Ivan
	Aeronautical & Maritime Frequency Spectrum Regulatory Manager THALES
 
	ivan.martin@thalesgroup.com;
	V

	9.  
	 
	GERMANY (5)
	 
	 
	 

	 
	27.  
	Dr. Felix Butsch
	Head of Frequency Management DFS Deutsche Flugsicherung GmbH, (German Air Navigation Services)
 
	Felix.Butsch@DFS.de;
	V
 

	 
	28.  
	Mr. René Woerfel
	Advisor AUDENS TC
 
	rene.woerfel@audens.de;
	I

	 
	29.  
	Mr. Martin Weber
	Spectrum Expert Federal Network Agency
 
	Martin.Weber@BNetzA.de;
	I

	 
	30.  
	Mr. Christian Beitz
	Head of Unit Frequency Management and Protection of ANS-Facilities Federal Supervisory 
Authority for Air Navigation Services Germany
 
	christian.beitz@baf.bund.de;
	V

	 
	31.  
	Mr. Sergio Bovelli
	Head of Spectrum Management Aero-Connectivity Airbus
 
	sergio.bovelli@airbus.com;
	I

	10.  
	 
	INDIA (2)
	 
	 
	 

	 
	32.  
	Mr. Ajay Kumar Kapur
	General Manager (CNS) 
Airports Authority of India
 
	akkapur@aai.aero;
	I

	 
	33.  
	Mr. Arvind Singh Yadav
	Joint General Manager (CNS) 
Airports Authority of India
 
	asyadav@aai.aero;
	I

	11.  
	 
	INDONESIA (2)
	 
	 
	 

	 
	34.  
	Mr. Bimantoro
	Inspector of Air Navigation
DGCA Indonesia
 
	bimzink@gmail.com;
	I

	 
	35.  
	Mr. Abdul Aziz
	Inspector of Air Navigation
DGCA Indonesia
 
	azizsabdul@gmail.com;
	I

	12.  
	 
	JAPAN (14)
	 
	 
	 

	 
	36.  
	Mr. Kuji, Satoshi
	Special Assistant to the Director of the Airworthiness Division 
Civil Aviation Bureau of Japan
 
	kuji-s46kd@mlit.go.jp;
	V

	 
	37.  
	Mr. Ken Kitamura
	Special Assistant to the Director,  Aircraft Engineering & Certification Center Airworthiness Division 
Japan Civil Aviation Bureau
 
	kitamura-k97mv@mlit.go.jp;
	V

	 
	38.  
	Mr. Kenji Miyabe
	Senior Aeronautical Engineer / Aircraft Engineering & Certification Center Airworthiness Division 
Japan Civil Aviation Bureau
 
	miyabe-k973z@mlit.go.jp;
	V

	 
	39.  
	Mr. Katsuyuki Arakawa
	Special Assistant to the Director JAPAN Civil Aviation Bureau (JCAB)
 
	arakawa-k24fe@mlit.go.jp;
	I

	 
	40.  
	Mr. Manabu Kawamoto
	Chief 
JAPAN Civil Aviation Bureau (JCAB)
 
	kawamoto-m46vv@mlit.go.jp;
	V

	 
	41.  
	Mr. Yoshiaki Saeki
	Chief Ministry of Internal Affairs and Communications
 
	y.saeki@soumu.go.jp;
	I

	 
	42.  
	Mr. Takayuki Wada
	Deputy Director Ministry of Internal Affairs and Communications
 
	t5-wada@soumu.go.jp;
	V

	 
	43.  
	Mr. Naruto Yonemoto
	Principal Researcher Electronic Navigation Research Institute, National Institute of Maritime, Port, and Aviation Technology (ENRI/MPAT）
 
	yonemoto@mpat.go.jp;
	V

	 
	44.  
	Mr. Shunichi Futatsumori
	Chief Researcher Electronic Navigation Research Institute, National Institute of Maritime, Port, and Aviation Technology (ENRI/MPAT）
 
	futatsumori@mpat.go.jp;
	V

	 
	45.  
	Mr. Toshio Nomi
	Senior Engineer Japan Radio Air Navigation Systems Association (JRANSA)
 
	nomi.toshio@jransa.or.jp;
	I

	 
	46.  
	Mr. Fumio Tagawa
	Senior Engineer Japan Radio Air Navigation Systems Association (JRANSA)
 
	tagawa-f213@jransa.or.jp;
	I

	 
	47.  
	Mr. Yasuyoshi Nakatani
	Chief Engineering Analysist Japan Radio Air Navigation Systems Association (JRANSA)
 
	nakatani-y214@jransa.or.jp;
	V

	 
	48.  
	Mr. Hiroyuki Tsuji
	Director National Institute of Information and Communications Technology (NICT)
 
	tsuji@nict.go.jp;
	V

	 
	49.  
	Mr. Furen Tang
	Researcher 
Mitsubishi Research Institute
 
	furen_tang@mri.co.jp;
	I

	13.  
	 
	MALAYSIA (2)
	 
	 
	 

	 
	50.  
	Mr. Shairyzal Bin Mohamad @ Azizan
	Assistant Director Civil Aviation Authority of Malaysia
 
	shairyzal.azizan@caam.gov.my;
	V

	 
	51.  
	Mr. Syahroni Bin Chek Rus
	Assistant Director 
Civil Aviation Authority of Malaysia 
 
	syahroni@caam.gov.my;
	V

	14.  
	 
	PAKISTAN (5)
	 
	 
	 

	 
	52.  
	Mr. Shamsuddin Hakro 
	A/Additional Director Com.OPS 
Civil Aviation Authority of Pakistan
 
	Shamsuddin.hakro@caapakistan.com.pk;
	V

	 
	53.  
	Mr. Shahid Hussain
	Sr.Joint Director Com.OPS
Civil Aviation Authority of Pakistan
 
	Shahid.hussain@caapakistan.com.pk;
	V

	 
	54.  
	Mr. M.Usman Rasheed
	Deputy Director Com.OPS
Civil Aviation Authority of Pakistan
 
	usman.rasheed@caapakistan.com.pk;
	V

	 
	55.  
	Mr. Tanweer Akhtar
	Deputy Director Com.OPS
Civil Aviation Authority of Pakistan
 
	Mt.akhtar@caapakistan.com.pk;
	V

	 
	56.  
	Mr. Nauman Zahid 
	Assistant Director Com.OPS
Civil Aviation Authority of Pakistan
 
	Nauman.zahid@caapakistan.com.pk;
	V

	15.  
	 
	PHILIPPINES (2)
	 
	 
	 

	 
	57.  
	Mr. Gilo, Charlemagne P.
	Division Chief III 
Civil Aviation Authority of the Philippines
 
 
	ats_atd@caap.gov.ph;
	I

	 
	58.  
	Mr. Norrick T.Baes
	Communications Navigation Surveillance Systems Officer V 
Civil Aviation Authority of the Philippines
 
 
	norrick_baes@caap.gov.ph;
	V

	16.  
	 
	ROMANIA (1)
	 
	 
	 

	 
	59.  
	Mr. Aurelian Sorinel Calinciuc
 
	Spectrum Manager ANCOM
	aurelian.calinciuc@ancom.ro;
	V

	17.  
	 
	SAUDI ARABIA (1)
	 
	 
	 

	 
	60.  
	Mr. Faris Abdulwahab Alzahrani 
	Air Navigation Safety Inspector  
General Authority of Civil Aviation 
 
	Faalzahrani@gaca.gov.sa;
	V

	18.  
	 
	SINGAPORE (3)
	 
	 
	 

	 
	61.  
	Mr. Henry Foo
	Deputy Director (AT&D) 
Civil Aviation Authority of Singapore
 
	Henry_FOO@caas.gov.sg;
	I

	 
	62.  
	Mr. Chong Ziyu John
	DD(Masterplan and Research Innovation CAA Singapore
 
	jczy0999@gmail.com;
	I

	 
	63.  
	Mr. Yeo Cheng Nam
	Consultant (Aeronautical Telecommunications & Engineering) Civil Aviation Authority of Singapore
 
	Yeo_cheng_nam@caas.gov.sg;
	I

	19.  
	 
	SOUTH AFRICA (2)
	 
	 
	 

	 
	64.  
	Ms. Lisa Cokisa Tele
	Director PPMO ATNS
 
	lisat@atns.co.za;
	I

	 
	65.  
	Mr. Thomas Matabane
	Frequency Spectrum CNS
Civil Aviation Authority of South African
 
	matabanet@caa.co.za;
	V

	20.  
	 
	SPAIN (3)
	 
	 
	 

	 
	66.  
	Mr. José Luis Chinchilla García
	ATM - Marketing and Innovation - Director Indra Sistemas
 
	jlchinchilla@indra.es;
	I

	 
	67.  
	Mr. Julian Sesena
	Advisor Holistic Innovation 
SLU
 
	jsesena@hi2.es;
	I

	 
	68.  
	Mr. Manuel Garcia
	Communications Division Head
ENAIRE
 
	mangarcia@enaire.es;
	I

	21.  
	 
	THAILAND (7)
	 
	 
	 

	 
	69.  
	Mr. Chavalit Ithiapa
 
	Senior Navigation Aids Standards Division Officer 
Civil Aviation Authority of Thailand
 
	chavalit.i@caat.or.th; 
	V

	 
	70.  
	Mr. Nattaporn Pornsawat
 
	Navigation Aids Standards Division Officer 
Civil Aviation Authority of Thailand
 
	nattaporn.p@caat.or.th; 
	I

	 
	71.  
	Mr. Phichpawis Plengsiriwat 
 
 
	Air Navigation Operations Planning Division Officer 
Civil Aviation Authority of Thailand
 
	 phichpawis.p@caat.or.th; 
	I

	 
	72.  
	Mr. Chainan Chaisompong
 
	Air Traffic Engineering Manager 
Aeronautical Radio of Thailand Ltd.
 
	chainan.ch@aerothai.co.th; 
	I

	 
	73.  
	Mr. Adul Wisetbuppha
	Division Director
Office of the National Broadcasting and Telecommunications Commission
 
	Adul.w@nbtc.go.th;
	V

	 
	74.  
	Mr. Nattawut Wanich
	Senior Engineer Officer
Office of the National Broadcasting and Telecommunications Commission
 
	Nattawut.w@nbtc.go.th;
	V

	 
	75.  
	Mr. Nathat Sangsuwan
	Mis-level Inspection and Operation Officer
Office of the National Broadcasting and Telecommunications Commission
 
	Nathat.s@nbtc.go.th;
	V

	22.  
	 
	UNITED KINGDOM (3)
	 
	 
	 

	 
	76.  
	Mr. John Ernest Mettrop
	Spectrum Policy Specialist 
UK Civil Aviation Authority
 
	john.mettrop@caa.co.uk;
	I

	 
	77.  
	Mr. Kamlesh Masrani
	Director, Spectrum Inmarsat Global Limited
 
	kamlesh.masrani@inmarsat.com;
	V

	 
	78.  
	Mr. Stephen Parry
	Spectrum Manager, Spectrum System Design Authority
NATS
 
	stephen.parry@nats.co.uk;
	V

	23.  
	 
	UNITED STATES (12)
	 
	 
	 

	 
	79.  
	Mr. Christopher Tourigny
	US Panel Member, FSMP US 
Federal Aviation Administration
 
	chris.tourigny@faa.gov;
	I

	 
	80.  
	Ms. Kathryn Bernazzani
	General Engineer 
U.S. Department of Transportation/Volpe Center
 
	kathryn.bernazzani@dot.gov;
	V

	 
	81.  
	Mr. Miles Bellman
	General Engineer
Federal Aviation Administration
 
	miles.e.bellman@faa.gov;
	V

	 
	82.  
	Mr. Andrew Pegues
	Foreign Affairs Officer 
U.S. Department of State
 
	PeguesAH@state.gov;
	V

	 
	83.  
	Mr. Shayne A Campbell
	Senior Air Traffic Representative Asia Pacific 
Federal Aviation Administration
 
	shayne.a.campbell@faa.gov;
	I

	 
	84.  
	Mr. Gregory Baker
	Electronics Engineer 
Federal Communications Commission
 
	Gregory.Baker@fcc.gov;
	I

	 
	85.  
	Mr. Michael Neale
	Spectrum Engineer
Federal Aviation Administration
 
	michael.neale@aces-inc.com;
 
	V

	 
	86.  
	Mr. Damon C. Ladson
	Technical Policy Advisor 
HWG, LLP
 
	dladson@hwglaw.com;
	I

	 
	87.  
	Mr. Bruce Lamb
	Telecom Specialist
NTIA
 
	blamb@ntia.gov;
	I

	 
	88.  
	Mrs. Barbara Clark
	Engineer
Federal Aviation Administration
 
	Barbara.Clark@faa.gov;
	V

	 
	89.  
	Mr. Donald O. Nellis Jr.
	Electronics Engineer US 
Federal Aviation Administration
 
	Donald.Nellis@faa.gov;
	V

	 
	90.  
	Mr. Michael  Tran
	Spectrum and aviation Engineer
FAA (Mitre contractor for FAA)
 
	mtran@mitre.org;
	V

	24.  
	 
	EUROCONTROL (2)
	 
	 
	 

	 
	91.  
	Mr. John Micallef
	Administrator / Spectrum Expert EUROCONTROL
 
	john.micallef@eurocontrol.int;
	I

	 
	92.  
	Mr. Raffi Khatcherian
	Head of International Spectrum Management 
EUROCONTROL
 
	raffi.khatcherian@eurocontrol.int;
	I

	25.  
	 
	IATA (5)
	 
	 
	 

	 
	93.  
	Mr. Blair Cowles
	Regional Director - Operations, Safety & Security (Asia Pacific) 
International Air Transport Association 
 
	cowlesb@iata.org;
	I

	 
	94.  
	Mr. Diego Albert
	Assistant Director 
Safety and Flight Operations 
International Air Transport Association 
 
	albertd@iata.org;
	I

	 
	95.  
	Mr. Kieran O'Carroll
	Assistant Director
Americas Region Flight Operations 
International Air Transport Association 
 
	ocarrollk@iata.org;
	V

	 
	96.  
	Mr. Prashant Sanglikar 
	Assistant Director 
Safety and Flight Operations IATA
 
	sanglikarp@iata.org;
	V

	 
	97.  
	Ms. Ruby Sayyed
	Head ATM Strategy 
International Air Transport Association 
 
	sayyedr@iata.org;
	V

	26.  
	 
	ICCAIA (5)
	 
	 
	 

	 
	98.  
	Mr. Claude Pichavant
	Executive Expert CNS  
(Airbus)
 
	claude.pichavant@airbus.com;
	I

	 
	99.  
	Mr. Joseph Cramer
	Director 
The Boeing Company
 
	Joseph.Cramer@Boeing.com;
	I

	 
	100.  
	Mr. Olivier Pellay
	Spectrum Manager 
Airbus
 
	olivier.pellay@airbus.com;
	V

	 
	101.  
	Dr. Sai Kalyanaraman
	Sr. Technical Fellow 
Collins Aerospace
 
	Sai.Kalyanaraman@collins.com;
	V

	 
	102.  
	Mr. Scott Kotler
	Director, Regulatory Engineering Lockheed Martin Corporation
 
	scott.kotler@LMCO.com;
	V

	27.  
	 
	ITU (2)
	 
	 
	 

	 
	103.  
	Mr. Nikolai Vassiliev
	Chief, Terrestrial Services Department International Telecommunication Union
	nikolai.vassiliev@itu.int;
	I

	 
	104.  
	Mr. Nelson Malaguti
	Counsellor 
International Telecommunication Union
 
	nelson.malaguti@itu.int;
	V

	28.  
	 
	ASRI (3)
	 
	 
	 

	 
	105.  
	Mr. Kris Hutchison
	President 
Aviation Spectrum Resources, Inc.
 
	keh@asri.aero;
	I

	 
	106.  
	Mr. Nicholas Shrout
	RF Engineer 
Aviation Spectrum Resources, Inc.
 
	njs@asri.aero;
	I

	 
	107.  
	Mr. Andrew Roy
	Director of Engineering 
Aviation Spectrum Resources, Inc.
 
	acr@asri.aero;
	I

	29.  
	 
	SITA (2)
	 
	 
	 

	 
	108.  
	Mr. Eric Wawrzynkowski
	Spectrum Manager 
SITA
	eric.wawrzynkowski@sita.aero;
 
	V

	 
	109.  
	Mr. Pablo De La Viuda
	Senior Product Manager 
SITA For Aircraft
 
	pablo.de_la_viuda@sita.aero;
	V

	30.  
	 
	ICAO (6)
	 
	 
	 

	 
	110.  
	Mr. Loftur Jonasson
	Chief CNSS (FSMP Secretary) 
International Civil Aviation Organization
 
	ljonasson@icao.int;
	I

	 
	111.  
	Mr. Luo Yi
	Regional Officer CNS
Asia and Pacific Office
International Civil Aviation Organization
 
	yluo@icao.int;  
	I

	 
	112.  
	Ms. Soniya Nibhani
	Regional Officer ANS Implementation (CNS)
Asia and Pacific Office
International Civil Aviation Organization
 
	snibhani@icao.int; 
	I

	 
	113.  
	Mr. How Sze Lung, Derek
 
	Regional Officer CNS
Asia and Pacific Office
International Civil Aviation Organization
 
	show@icao.int; 
	I

	 
	114.  
	Ms. Zhong Wenhan, Nancy
	Regional Officer CNS
Asia and Pacific Office
International Civil Aviation Organization
 
	wzhong@icao.int; 
 
	I

	 
	115.  
	Ms. Varapan Meefuengsart
	Programme Assistant, CNS/MET
Asia and Pacific Office
International Civil Aviation Organization
 
	vmeefuengsart@icao.int; 
	I



-END-


APPENDIX D
ACTION ITEM LIST
	Number
	Description
	Actionee
	Due Date
	Status

	10-03
	Report on current use in States of the 1300-1350 MHz frequency band for radars and longer term plans.
	All
	FSMP-WG/17
	
Strongly encouraged given possible future WRC-27 agenda item.  

Relevant papers:
WG/16 – WP22

	10-08
	Develop contributions on how to ensure protection of aeronautical systems that are not included in the ITU MIFR.
	All
	FSMP-WG/17
	Possible options need to be investigated on generic MIFR registrations.  Has potential relevance to WRC-23 AI 1.7.

	11-04
	Participate in the radio altimeter correspondence group (CG-RA)
	All
	Ongoing
	Send Email to christian.fleury@aviation-civile.gouv.fr

	12-10
	Determine if generic guidance can be developed to help aviation authorities analyse potential 5G impacts on radio altimeters given their specific State implementation
	
	FSMP-WG/17
	Addressed in WG/16 WP05 and 26, establishing a CG to coordinate possible material.  


	13-01
	Provide examples of national specifications or regulations on adjacent-band signal rejection for receivers.
	FSMP participants who are also spectrum regulators in their country
	FSMP-WG/17
	

	13-03
	Develop educational material for States explaining the 5G/RA issue.
	CG-RA
	CLOSED
	Completed with contribution to ICAO Circular Letter on the topic

	13-04
	Develop a set of frequently asked questions (FAQs) regarding satellite-VHF.
	CG-SV
	CLOSED
	
No additional questions raised.

	14-03
	Liaise FSMP-WG/14 WP06 to RPASP WG3 to solicit input to the under-development ITU-R Handbook on detect and avoid systems
	Secretary
	ASAP
	FSMP Liaison was sent, waiting for finalization of DAA Manual.  Secretary to confirm current status and liaise to WP5B if finalized

	14-04
	Participate in CG-MSS to complete the Note providing information on ensuring compatibility between IMT operated below 1518 MHz and aeronautical MSS services above 1525 MHz.
	All
	FSMP-WG/18
	To participate send an email to Kamlesh Masrani Kamlesh.Masrani@inmarsat.com

Relevant papers:
WG/16 Flimsy07

	15-01
	Review the material in IP09 and provide any necessary updates.
	All
	CLOSED
	Addressed through input on WG/16 WP02

	15-02
	Bring specific proposals for the ICAO Position on WRC-23 AI9.2 to FSMP-WG/16 on clean-up of aeronautical provisions of the RR.  Seeking inputs on the what information may need to be considered and how it should be actioned noting other aviation topics at WRC-23.
	All
	FSMP-WG/17
	

	16-01
	Encourage inputs to the new CG on GNSS RFI to help develop the text for a possible ITU-R Resolution at WRC-23.  See paper WG/16 WP04
	All
	Before FSMP WG/17


	CG Chair: Guillaume Novella

	16-02
	Bring specific data on aircraft oceanic density statistics to FSMP WG/17 to support a follow up LS to 5B on the data for EESS in 4.2-4.4 GHz.  See paper WG/16 WP25
	All (Eurocontrol)
	FSMP WG/17
	

	16-03
	To provide comments to the ICAO Secretariat on the proposed ICAO Circular on radar altimeter interference.  See paper WG/16 WP02
	All
	Within 2 weeks after FSMP WG/16
	

	16-04
	Contributions be sought on appropriate material for radar altimeter SARPs.  See paper WG/16 WP26
	All
	FSMP WG/17
	

	16-05
	Send documents WG/16 WP05 and WP26 on possible new radar altimeter SARPS to RTCA/EUROCAE for their consideration and input
	ICAO Secretariat

	Before FSMP WG/17
	

	16-06
	Send WG/16 WP05 and WP26 to the Flt Ops Panel for comments and any interim guidance it could provide on the radar altimeter operational topics raised by the next FSMP
	ICAO Secretariat

	Before FSMP WG/17
	

	16-07
	Send the paper  WG/16 WP07 to the NSP GNSS SARPs WG for any comments on interference assessments made with potential new LDACS 
	ICAO Secretariat

	Before FSMP WG/17
	

	16-08
	Send the paper  WG/16 WP07 to the CP-DCIWG PT-T for any comments on interference assessments made with potential new LDACS, and also clarify what actions had been taken by PT-T in response to the outstanding Resolves 7, in ITU-R Resolution 417 (Rev.WRC-12).   
	ICAO Secretariat

	Before FSMP WG/17
	

	16-09
	From WG/16 WP21, request an update be provided to the FSMP and other relevant panels from the CP-DCIWG PT-T with its recommendation actions to be taken including what frequency bands and technical requirements should be considered by other panels developing SARPs for L-band CNS systems
	ICAO Secretariat

	FSMP WG/17
	

	16-10
	Provide an update of the outcome from the NSP reorganizing the work of the Spectrum SWG.  See paper WG/16 IP02
	ICAO Secretariat

	FSMP WG/17
	












APPENDIX E
Final modifications to ICAO position on ITU WRC-23 Agenda Items




APPENDIX F
CG TORs and initial text for consideration the ITU BR Director’s Report on GNSS RFI



APPENDIX G

Elements for a proposed reply Liaison to ITU WP 5B





APPENDIX H

Proposed updates to the note on MSS L-band for continuation by CG
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ICAO POSITION FOR THE 

INTERNATIONAL TELECOMMUNICATION UNION (ITU)

WORLD RADIOCOMMUNICATION CONFERENCE 2023 (WRC-23)







		SUMMARY



		This paper reviews the agenda for the International Telecommunication Union (ITU) World Radiocommunication Conference 2023 (WRC-23), discusses points of aeronautical interest and provides the ICAO Position for these agenda items.



The goal of the ICAO Position is to ensure aeronautical access to appropriately protected spectrum for radiocommunication and radionavigation systems that support current and future safety-of-flight applications. In particular, it describes the safety considerations necessary to ensure adequate protection against harmful interference.



Support of the ICAO Position by ITU Member States is required to ensure that the position is supported at the WRC-23 and that aviation requirements are met.









1. Introduction

2. ICAO and the international regulatory framework

3. Spectrum requirements for international civil aviation

4. Aeronautical aspects on the agenda for WRC-23







Attachment:

Agenda for ITU WRC-23






1. INTRODUCTION

0.1 The ICAO Position on issues of interest to international civil aviation to be addressed at the 2023 ITU World Radiocommunication Conference (WRC-23) is presented below. The agenda of this Conference is contained in the attachment. The ICAO Position is to be considered in conjunction with sections 7-II and 8 of the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation, Volume I — ICAO spectrum strategy, policy statements and related information (Doc 9718, Second Edition, 2018). Doc 9718 is available on http://www.icao.int/safety/fsmp (see webpage: Documents). It should be noted that the Handbook contains a long-term policy based on a snapshot in time and, as such, it may lag behind the ICAO WRC Position. As a result, when there is conflict between the Handbook and a current ICAO WRC Position, the Position should be seen as being the guiding document.

0.2 ICAO supports the working principle within the ITU, as established during studies for WRC-07, that ICAO will ensure the compatibility of ICAO standard systems with existing or planned aeronautical systems operating in accordance with international aeronautical Standards. Compatibility of ICAO standard systems with non-ICAO standard aeronautical systems (or non-aeronautical systems) will be addressed in the ITU.

1. ICAO AND THE INTERNATIONAL REGULATORY FRAMEWORK

1.1 ICAO is the specialized agency of the United Nations providing for the international regulatory framework for civil aviation. The Convention on International Civil Aviation is an international treaty providing required provisions for the safety of flights over the territories of the 193 ICAO Member States and over the high seas. It includes measures to facilitate air navigation, including international Standards and Recommended Practices commonly referred to as SARPs.

1.2 The ICAO Standards constitute the rule of law through the ICAO Convention and form a regulatory framework for aviation, covering personnel licensing, technical requirements for aircraft operations, airworthiness requirements, aerodromes and systems used for the provision of communications, navigation and surveillance, as well as other technical and operational requirements.

2. SPECTRUM REQUIREMENTS FOR INTERNATIONAL CIVIL AVIATION

2.1 Air transport plays a major role in driving sustainable economic and social development worldwide. Since the mid-1970s and until the end of 2019, air traffic growth has consistently defied economic recessionary cycles, expanding two-fold once every 15 years. It is estimated that in 2019 air transport directly and indirectly supported the employment of 87.7 million people, contributing U.S.$ 3.5 trillion to the global gross domestic product (GDP), and carried over 4.5 billion passengers and over 52 million tonnes of cargo.

2.2 While the COVID-19 outbreak hasdid significantly impactedimpact the global air transport industry, the industry continues to play a critical role in supporting humanity’s fight against the global pandemic. The industry contributions includehave included delivering medical equipment and medicines, supporting traveller repatriations and medical evacuations, and maintaining crucial global supply chains through increased air cargo operations.

2.3 The safety of air operations is dependent on the availability of reliable communication and navigation services. Current and future communication, navigation, and surveillance/air traffic management (CNS/ATM) systems are highly dependent upon the availability of sufficient, suitably protected radio spectrum that can support the high integrity and availability requirements associated with aeronautical safety systems. Spectrum requirements for current and future aeronautical CNS systems are specified in the ICAO Spectrum Strategy[footnoteRef:2], as addressed by the Twelfth Air Navigation Conference, and as approved by the ICAO Council. [2:  The ICAO spectrum strategy is included in the ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation, Volume I — ICAO spectrum strategy, policy statements and related information (Doc 9718).] 


2.4 In support of the safety aspects related to the use of radio frequency spectrum by aviation, Article 4.10 of the Radio Regulations states, “ITU :

· Article 40 of the ITU Constitution states, “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”., 

· No. 4.10 of the Radio Regulations states, “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.” 

In particular, compatibility of aeronautical safety services with co-band or adjacent band aeronautical non-safety services or non-aeronautical services must be considered with extreme care in order to preserve the integrity of the aeronautical safety services. 

2.5 The continuous increase in air traffic movements as well as the additional requirement for accommodating new and emerging applications such as unmanned aircraft systems (UAS[footnoteRef:3]) and commercial sub-orbital vehicle flights are placing an increased demand on both the aviation regulatory and air traffic management mechanisms. As a result, the airspace is becoming more complex and the demand for frequency assignments (and consequential spectrum allocations) is increasing. While some of this demand can be met through improved spectral efficiency of existing radio systems in frequency bands currently allocated to aeronautical services, it is inevitable that these frequency bands may need to be increased or additional aviation spectrum allocations may need to be agreed upon to meet this demand.   [3:  For the purposes of this document, UAS is referred to in ICAO as remotely piloted aircraft systems (RPAS).] 


2.6 3.6 	In addition, it is noted that there is a general trend toward the development of new terrestrial mobile communications networks with higher radiated power base stations, in particular IMT base stations using active antennas. A review of unwanted emission levels of these stations should be considered to ensure continued compatibility with other systems and services, particularly aviation safety  systems.

2.7 3.7 	The ICAO Position for the ITU WRC-23 was initially developed in 2020 with the assistance of the Frequency Spectrum Management Panel (FSMP) and was reviewed by the Air Navigation Commission at the seventh meeting of its 215th Session on 27 October 2020. Following the review by the Commission, it was submitted to ICAO Contracting States and relevant international organizations for comment. After a further review of the ICAO Position in light of the comments received by the Commission on 29 April 2021, the ICAO Position was reviewed and approved by the ICAO Council on 14 June 2021.	Comment by FSMP: To be updated after ANC and Council action

2.8 3.8 	States and international organizations are requested to make use of the ICAO Position, to the maximum extent possible, in their preparatory activities for the WRC-23 at the national level, in the activities of the regional telecommunication organizations[footnoteRef:4] and in the relevant meetings of the ITU. [4:  African Telecommunication Union (ATU), Asia-Pacific Telecommunity (APT), European Conference of Postal and Telecommunications Administrations (CEPT), Inter-American Telecommunication Commission (CITEL), Arab Spectrum Management Group (ASMG) and the Regional Commonwealth in the Field of Communications (RCC).] 


3. AERONAUTICAL ASPECTS ON THE AGENDA FOR WRC-23

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



WRC-23 Agenda Items 1.6, 1.7, 1.8, 1.9, 1.10 and 9.2 address issues where aviation is seeking action by the WRC.

WRC-23 Agenda Items 1.1, 1.2, 1.3, 1.4, 1.11, 1.13, 1.15, 1.16, 1.17, 4, 8, and 9.1 topic ba and b, and 10 could potentially affect aviation use of spectrum and hence aviation should participate in studies to ensure there is no undue impact. As a result, they are included in this position.

No impact on aeronautical services has been identified from WRC-23 Agenda Items 1.5, 1.12, 1.14,  1.18, 1.19, 2, 3, 5, 6, 7, 9.1 topic a, 9.1 topic c, 9.1 topic d and 9.3 which are therefore not addressed in this position.

When in this document reference is made to “No. X.YYY”, it means “No. X.YYY of the ITU Radio Regulations”.














WRC-23 Agenda Item 1.1









Agenda Item Title:



to consider, based on the results of the ITU‑R studies, possible measures to address, in the frequency band 4 800-4 990 MHz, protection of stations of the aeronautical and maritime mobile services located in international airspace and waters from other stations located within national territories, and to review the pfd criteria in No. 5.441B in accordance with Resolution 223 (Rev.WRC‑19).



Discussion:



This agenda item seeks to study the technical and regulatory provisions necessary to ensure the protection of aeronautical and maritime mobile services, located either in or above international waters, from other stations located within national territories and operating in the frequency band 4 800-4 990 MHz. Additionally, the agenda item calls for the review of the pfd criteria contained in No.5.441B.

The frequency bands 4 800-4 825 MHz and 4 835-4 950 MHz are allocated to the aeronautical mobile service worldwide in accordance with the Table of Frequency Allocations and No. 5.442. In addition, in parts of Region 2 and Australia as well as adjacent international airspace the frequency bands 4 400-4 940 and 4 825-4 835  MHz are used for aeronautical mobile telemetry for flight testing in accordance with the provisions of No.5.440A, 5.442 and Resolution 416 (WRC-07). According to Resolution 416 (WRC-07) the aeronautical mobile telemetry emissions are limited to transmission from aircraft stations only.

Flight testing is key to maintaining and enhancing the safety of aircraft operation. Analysis of data gathered during flight testing is used to evaluate the aerodynamic flight characteristics of the vehicle and the performance of the systems onboard that vehicle in order to validate the design and its safety. The flight test phase allows any identified design issues to be addressed and resolved, as well as verifying and documenting the vehicle’s performance for government certification and customer acceptance. It is key to ensure the integrity of the flight test data. Any interference to the transmission or reception of flight test data, if spotted, may invalidate the test data gathered during that flight and hence require a repetition of that flight test or if not spotted cause nugatory work to be carried out to address an issue that does not exist.

However, assignments to certain types of aeronautical systems, for example radio links between aircraft, are not registered in the MIFR. The absence of such recording together with No. 8.1, which states that rights and obligations of administrations in respect of frequency assignments shall be derived from the recording of those assignments in the MIFR, could lead to questions being raised as to why the protection of the aeronautical mobile service is required. Unfortunately, although the Radio Regulations require assignments to be registered in order to be internationally recognized (No. 11.2 & 11.8), provision No. 11.14 precludes the notification and registration of frequency assignments to aeronautical mobile stations that do not have associated aeronautical land stations. This apparent discrepancy should be resolved in a manner that ensures recognition and protection of aviation systems when they are operated in international airspace.

Though this agenda item is limited to the frequency band 4 800-4 990 MHz, its considerations might have influence on a general regulatory mechanism of protection of the aeronautical mobile service in international airspace. It is essential to ensure that the proposed methods to satisfy this agenda item would not have a negative impact on the use of aviation systems in other frequency bands.



ICAO Position:





		To support any measures based on the results of studies taken to enhanceensure the protection of flight testing in international airspace that are consistent, especially those stations operated in accordance with the results of agreed studiesRR No. 5.440A.

To oppose any proposed measure that is not in line with the results of agreed studies and reduces the level of protection afforded toof flight test operations in international airspace and above international waters, especially those operated in accordance with RR No. 5.440A.

To ensure that the proposed methods to satisfy this agenda item do not have a negative impact on the use of aviation systems in other frequency bands.


















WRC-23 Agenda Item 1.2







Agenda Item Title:

to consider identification of the frequency bands 3 300-3 400 MHz, 3 600‑3 800 MHz, 6 425-7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz for International Mobile Telecommunications (IMT), including possible additional allocations to the mobile service on a primary basis, in accordance with Resolution 245 (WRC‑19);

Discussion:

The agenda item, based on the called for studies, seeks additional IMT identification, and possible new allocations to the mobile service identified for IMT on a primary basis in the frequency bands:

· 3 300-3 400 MHz (Region 1 & 2);

· 3 600-3 800 MHz (Region 2);

· 6 425-7 025 MHz (Region 1);

· 7 025-7 125 MHz (globally);

· 10.0-10.5 GHz (Region 2). 

In parts of Region 2, as well as adjacent international airspace, the frequency band 5 925-6 700 MHz is used for aeronautical mobile telemetry for flight testing in accordance with the provisions of Resolution 416 (WRC-07). 

Flight testing is key to maintaining and enhancing the safety of aircraft. Analysis of data gathered during flight testing is used to evaluate the aerodynamic flight characteristics of the vehicle and the performance of the systems onboard that vehicle in order to validate the design and its safety. The flight test phase allows any identified design issues to be addressed, as well as verifying and documenting the vehicles performance for government certification and customer acceptance. 

It is key to ensure the integrity of the flight data. Any interference to the transmission or reception of flight test data, if spotted, may invalidate the test data gathered during that flight and hence require a repetition of that flight ,or if not spotted, cause nugatoryunnecessary work to be carried out to address an issue that does not exist.

Also,Parts of the frequency bands 3 600-3 800 MHz and 6 425-7 025 MHz are allocated to the fixed satellite service (FSS), and parts of these bands are used for the provision of aeronautical services including the use of  geo-stationary orbit (GSO) FSS very small aperture (VSAT) systems for the transmission of critical aeronautical and meteorological information.  Parts of these frequency bands are also) are used by FSS feeder links (downlinks and uplinks) of GSO mobile satellite service (MSS) networks to support the transmission of AMS(R)S communications in the 1.6/1.5 GHz bands, which is used to support ATC and aircraft operations by many ANSPs and airlines. GSO satellites have visibility over a very wide area (about one third of the Earth surface), so any interference to MSS feeder uplinks operated in the band 6 425-6 575 MHz could endanger aircraft operations over a similar-sized area.








Some GSO very small aperture terminals (VSAT) may operate in the FSS in some countries of Region 1 and Region 2 in the frequency bands 3 600-3 700 MHz and 6 425-6 525 MHz for the provision of aeronautical services.

ITU-R studies identified under Resolution 245 (WRC-19) will need to be completed to determine the potential for sharing of IMT with the FSS.  In advance of results of these studies, ITU-R Report S.2368 contains sharing studies between IMT-Advanced systems and GSO FSS in the 3 400-4 200 MHz and 4 500-4 800 MHz frequency bands in the WRC study cycle leading to WRC-15[footnoteRef:5]. [5:  Report ITU-R S.2368-0: Sharing studies between International Mobile Telecommunication-Advanced systems and geostationary satellite networks in the fixed-satellite service in the 3 400-4 200 MHz and 4 500-4 800 MHz frequency bands in the WRC study cycle leading to WRC-15 (https://www.itu.int/pub/R-REP-S.2368)] 


The report summarises the required separation distances presented in the individual technical studies to protect GSO FSS earth stations. The separation distances vary depending on the study and range from 10 km to around 100sapproximately ten to well over a hundred km for protection of the FSS interference criteria.

Studies have been conducted by the ITU-R to assess the aggregate interference from IMT systems to FSS satellites in the band 6425-7075 MHz.  The studies show a range of results, in some cases showing interference below the FSS protection criterion, and in other cases showing interference above the criterion. The differences are mainly related to the scenarios used and to different assumptions on the number of IMT base station operating and their characteristics. 

Recently ICAO has received several studies regarding the interference potential to radio altimeters from new mobile service systems planned to operate in frequency bands adjacent/nearby to that used by those altimeters. The radio altimeter is a mandated critical aircraft safety system operating in the 4  200-4 400 MHz frequency band and used to determine the aircraft’s height above terrain, enabling  several safety related flight operations and navigation functions on all commercial aircraft and a wide range of other civil aircraft types. Such functions and systems include terrain awareness, aircraft collision avoidance, wind shear detection, flight controls, and functions to automatically land an aircraft. Harmful interference to the function of the radio altimeter during any phase of flight would pose a serious safety risk.

 It is important to note, however, that the issues raised by the radio altimeter studies are not with the regulatory allocation and identification to the mobile service (i.e., it is not pertinent to WRC-23 Agenda Item 1.2 discussions), rather to how new systems are being authorized for deployment within that service. Work continues to assess any possible measures that might be needed, both near-term and in the future, to ensure compatible operation of radio altimeters and these new mobile service systems.



ICAO Position:



		To ensure that any IMT identification in the Region 2 in the frequency bands 3 600-3 800 MHz would include technical conditions to protect FSS in order to continue the use of these bands by the FSS for the provision of aeronautical services.

In case of any IMT identification in the frequency band 6 425-6 575 MHz in Region 1, regulatory provisions would be required for protecting FSS uplinks in order to continue the use of these bands by GSO FSS networks used for the provision of aeronautical services.

In case of any IMT identification in the frequency band 6 425-6 700 MHz in Region 1, to ensure that the flight test operations in accordance with Resolution 416 (WRC-07) would not be affected in Region 2. 

To oppose any proposal in the frequency band 6 425-7 025 MHz in Region 1 that would reduce the level of protection below an acceptable level and hence compromise flight test operations.



To oppose any proposal in the frequency bands 3 600-3 800 MHz and 6 425-7 025 MHz that could lead to harmful interference or could constrain the use of these bands by the FSS for the provision of aeronautical services or GSO MSS feeder links.
















WRC-23 Agenda Item 1.3







Agenda Item Title:

To consider primary allocation of the band 3 600‑3 800 MHz to mobile service within Region 1 and take appropriate regulatory actions, in accordance with Resolution 246 (WRC‑19);

Discussion:

The agenda item, based on the called for studies, seeks to upgrade the secondary allocation to the mobile service identified for IMT in the frequency band 3 600-3 800 MHz in Region 1.

Systems operating under the allocation to the fixed satellite service (FSS) in the frequency range 
3 400-4 200 MHz provide ground infrastructure for the transmission of critical aeronautical and meteorological information.  These systems  are also used for feeder links to support systems providing an aeronautical mobile satellite (route) service. ITU-R Reports M.2109 & S.2199 contain sharing studies between systems operating under an allocation to the FSS and international mobile telecommunication (IMT) systems and broadband wireless access systems respectively in the frequency range 3 400‑4 200 MHz. Studies show a potential for interference from IMT and broadband wireless access stations into Earth station in the FSS at distances of up to several hundred kilometres. Such large separation distances would impose substantial constraints on both mobile and satellite deployments. The studies also show that interference can occur when IMT systems are operated in frequency bands adjacent to those used by the FSS.

In addition, WRC-12 adopted Resolution 154 (revised at WRC-15) to support existing and future operation of Earth stations in the FSS within the frequency band 3 400-4 200 MHz, as an aid to safe operation of aircraft and reliable distribution of meteorological information in some countries, mainly in Africa, of Region 1

.

Recently ICAO has received several studies regarding the interference potential to radio altimeters from new mobile service systems planned to operate in frequency bands adjacent/nearby to that used by those altimeters. The radio altimeter is a mandated critical aircraft safety system operating in the 4  200-4 400 MHz frequency band and used to determine the aircraft’s height above terrain, enabling  several safety related flight operations and navigation functions on all commercial aircraft and a wide range of other civil aircraft types. Such functions and systems include terrain awareness, aircraft collision avoidance, wind shear detection, flight controls, and functions to automatically land an aircraft. Harmful interference to the function of the radio altimeter during any phase of flight would pose a serious safety risk. 



It is important to note, however, that the issues raised by the radio altimeter studies are not with the regulatory allocation and identification to the mobile service (i.e., it is not pertinent to WRC-23 Agenda Item 1.3 discussions), rather to how new systems are being authorized for deployment within that service. Work continues to assess any possible measures that might be needed, both near-term and in the future, to ensure compatible operation of radio altimeters and these new mobile service systems.





ICAO Position:





		To oppose any changes to existing regulatory provisions of the ITU Radio Regulations for the ensure that any mobile allocation in Region 1 in the frequency bands 3 600-3 800  MHz that adversely affect the would include technical conditions to protect FSS in order to continue the use of these bands by the FSS for the provision of aeronautical use of systems operating in the FSS in Region 1services, includingGSO MSS feeder links for the purpose of supporting aeronautical services.


















WRC-23 Agenda Item 1.4









Agenda Item Title:



to consider, in accordance with Resolution 247 (WRC‑19), the use of high-altitude platform stations as IMT base stations (HIBS) in the mobile service in certain frequency bands below 2.7 GHz already identified for IMT, on a global or regional level.



Discussion:



At WRC-2000, the frequency bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz in Regions 1 and 3, and the frequency bands 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2 were identified in RR No. 5.388A for possible use by high-altitude platform stations as international mobile telecommunications (IMT) base stations (HIBS) within the mobile service allocation. Resolution 221 (Rev.WRC-07) referred to in RR No. 5.388A stipulates technical conditions for HIBS necessary for the protection of ground-based IMT stations in neighboring countries and other services based on the sharing and compatibility studies with IMT-2000.



In view of increasing demand to provide mobile broadband services to underserved areas and noting the increase in the number of frequency bands within which ground based IMT is deployed, there is a need to review the existing regulations for HIBS with a view to providing flexibility for the operators to deploy HIBS in all frequency bands below 2.7 GHz that are identified for IMT. This review should include the fact that HIBS are expected to be used as a part of terrestrial IMT networks and may use the same frequency bands as ground-based IMT base stations. As a result, this agenda item considers appropriate technical conditions and regulatory actions for HIBS in certain frequency bands below 2.7 GHz that are already identified for IMT, i.e.:



· [bookmark: _Hlk38869883][bookmark: OLE_LINK43]694-960 MHz;

· 1 710-1 885 MHz (1 710-1 815 MHz to be used for uplink only in Region 3);

· 2 500-2 690 MHz (2 500-2 535 MHz to be used for uplink only in Region 3, except 2 655-2 690 MHz in Region 3).

In accordance with resolves 2 of Resolution 247 (WRC-19), the sharing and compatibility studies under this agenda item should ensure the protection of services having allocations in the same and adjacent frequency bands.



One of the frequency bands considered for HIBS is 694-960 MHz, which is adjacent to the band 960-1 164 MHz allocated to AM(R)S and ARNS and heavily used by aeronautical systems, e.g. ADS-B, DME, LDACS, SSR etc. 



Another frequency band being considered is 2 500-2 690 MHz which is close to the frequency band 2 700-2 900 MHz used for the provision of primary approach radars.  Regarding that latter band, in order to enable the deployment of ground based IMT below 2 690 MHz the existing radars had to be modified to increase the receiver front end filter rejection in order to cope with the power in the IMT fundamental signal. The design of those modifications was based on a specific set of assumptions about the deployment of IMT base stations, the antenna characteristics including height and directivity, and the use of a specific terrestrial propagation model (Recommendation ITU-R P.452).  Placing the IMT base station on a high-altitude platform changes the assumptions used in determining the modifications required to the radar receiver front ends to accommodate ground based IMT. It is essential to ensure that by placing the base station on a high altitude platform the maximum level of signal received by the radar both in-band and out of band from IMT does not exceed those predicted during the studies on ground based IMT and on which the radar modifications were designed.





ICAO Position:





		To ensure that any identification of frequency bands for high‑altitude platform stations as IMT‑base stations (HIBs) sharing and compatibility studies performed under Resolution 247 (WRC-19) addressshould include provisions for the protection of aeronautical systems operating in the frequency bands 960-1 164 MHz and 2 700-2 900 MHz.

In particular, toTo oppose the use of HIBS within the frequency band 2 500-2 690 MHz or parts thereof whereif agreed studies have not demonstrated that the signal levels from the HIBS will be below the predicted levels from the ground based IMT studies.protection of aeronautical systems .


























WRC-23 Agenda Item 1.6









Agenda Item Title:



to consider, in accordance with Resolution 772 (WRC‑19), regulatory provisions to facilitate radiocommunications for sub-orbital vehicles.



Discussion:



Sub-orbital vehicles have been developed to reach altitudes and velocities that are much higher than conventional aircraft. Re-usable sub-orbital vehicles that launch like traditional rockets have become routine. HoweverFurthermore, with the advances in technology, re-useable sub-orbital vehicles that take off and land on a traditional runway are close to becoming a reality with companies testing such vehicles. These vehicles are intended to perform various missions, such as deploying satellites, conducting scientific research, or carrying passengers and cargo, and then returning to the Earth’s surface. As one example, such vehicles could lead to hypersonic travel from Europe to Australia in 90 minutes, down from the current 24 hours.



The introductionintegration of sub-orbital vehicles into airspace managed by Member States will create numerousvarious challenges for spectrum usage and frequency management. They must safelyA sub-orbital vehicle could share airspace with conventional aircraft during certain portions of its flight., or be separated procedurally to maintain aviation safety. Therefore, there is a need to track sub-orbital vehicles , in some cases, for the entire duration of the flight and for those vehiclesthat vehicle to communicate with other airspace users and air traffic control, as decided by the Member States.  These sub-orbital vehicles may use a number of different terrestrial and space services, some standardized by ICAO, in various ranges of frequency bands. 



With respect to spectrum for systems and applications related to aviation safety, ICAO standardized systems are necessary for harmonization and interoperability with the air traffic management system. However, sub-orbital vehicles are intended to achieve altitudes and velocities that are much higher than conventional aircraft and hence do not always perform as an aircraft. Also, the way that on-board ICAO-standard terrestrial or satellite systems operate may not necessarily be consistent with the definitions in the RR. Therefore, in the current Radio Regulations. Therefore, there is not a clear regulatory understanding as to how stations on board sub-orbital vehicles should be addressed and hence no clear understanding as to the radio service(s) under which they should operate.



Studies have shown that in principle from a technical perspective, some of the current ICAO standardized systems should have the capability, although potentially not the capacity, to provide suitable radio links for sub-orbital vehicles to operate safely. Additional regulatory and technical analysis is RR modifications (e.g., a WRC Resolution) may be required at WRC-23 to address the questions and concerns raised inoutcome of the studies called for byunder Resolution 772 (WRC-19). Any such changes to the Radio Regulations shall not create constraints on aeronautical operations.



ICAO Position:



		To support the regulatory provision for terrestrial stations and earth stations required onboard a suborbital vehicle to safely integrate it into air traffic service airspace, as decided by the responsible Member State(s), to maintain the services under which these stations are classified.

Any such changes to the Radio Regulations shall not create constraints on aeronautical operations.

To support ITU-R studies and the definition of relevant technical characteristics as called for by Resolution 772 (WRC-19) to ensure aviation needs are satisfied.

To support, if identified as required by the studies called for in Resolution 772 (WRC-19), modifications to the Radio Regulations that help enable the integration of sub-orbital vehicles into the airspace structure.

To support, if studies show the need for access to additional spectrum, the establishment of a WRC agenda item at a future competent conference.




















[bookmark: WRC-19_Agenda_Item_1.8]WRC-23 Agenda Item 1.7







Agenda Item Title:



to consider a new aeronautical mobile-satellite (R) service (AMS(R)S) allocation in accordance with Resolution 428 (WRC‑19) for both the Earth-to-space and space-to-Earth directions of aeronautical VHF communications in all or part of the frequency band 117.975-137 MHz, while preventing any undue constraints on existing VHF systems operating in the AM(R)S, the ARNS, and in adjacent frequency bands.



Discussion:



The use of low-Earth orbiting satellites for VHF aeronautical safety and regularity of flight messages between the pilot and controller have a potential to augment, but not replace, coverage of existing terrestrial VHF communications facilities.  Several proposals currently being studied would provide complementary service to oceanic and remote regions that already exists for global navigation satellite systems and satellite based surveillance systems.  These implementations would all use existing on-board aircraft VHF radios without any needed modification. 

Such an AMS(R)S system will provide significant operational benefits to many different regions globally, but may not be viable in all areas given the extensive usage of existing AM(R)S systems in some Administrations.  Therefore, in addition to any applied ITU coordination procedures, complementary coordination procedures in the ICAO will need to be established to ensure that all relevant entities are consulted before any frequency is used and not constrain the current or future AM(R)S systems in the same band.    



 In the past the level of aircraft traffic and separation in oceanic and remote areas has been limited due to either the geographical impracticality and/or prohibitive costs of providing and maintaining suitable terrestrial communication, navigation and surveillance (CNS) systems. However, with the existing availability of global navigation satellite systems and the implementation at WRC-15 of a satellite based surveillance broadcast systems in the frequency band 1 087.7-1 092.3 MHz, there has been progress in the areas of  navigation and surveillance. However, in certain regions of the world there remains insufficient communications capability to complement these satellite navigation and surveillance functions. 

One proposal currently being studied uses low-Earth orbiting satellites to relay regional air traffic control messages between the pilot and controller. Were the system to be operated in the frequency band 117.975-137 MHz, currently allocated to the aeronautical mobile (Route) service (AM(R)S), then it would be possible to avoid carrying out a prohibitively expensive aircraft retrofit programme as the system would utilize existing on-board radios.



Availability of VHF satellite communications in oceanic and remote areas, as noted above where terrestrial infrastructure is non-existent or impractical, would also enhance the efficiency and capacity of aircraft operations as well as supporting communications to RPAS (Remotely Piloted Aircraft Systems) flight operations. The primary intention of the VHF satellite concept is to provide bi-directional communications from ATC to aircraft, and aircraft to ATC. The satellite concept is not designed or intended to be a replacement for existing VHF terrestrial infrastructure due to limitations with the satellite payload. 



Aeronautical VHF channel assignments are planned in accordance with the principles contained in ICAO Annex 10 to the Convention on International Civil Aviation Volume V and detailed in the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation Volume II. These criteria have been designed to ensure that communications are free from harmful interference. Co-ordination is then undertaken prior to deployment, in line with ITU procedures, between the relevant aeronautical authorities including ICAO to ensure there are no objections to the proposed assignment with a master list of approved assignments normally being published regularly by the relevant ICAO regional office. The satellite VHF relay concept would be subject to the same scrutiny with planning criteria needing to be developed within ICAO to ensure that both the terrestrial and satellite aeronautical VHF frequencies are free from harmful interference and co-ordination procedures are established to ensure that all relevant entities are consulted before any frequency is used. Particular consideration should be given to the high current utilisation and future development of the terrestrial VHF band for voice and data communications in certain areas and the reduced channel bandwidth that is utilized in Europe.  



The satellite system allocation to AMS(R)S shall operate in accordance with international standards, practices and procedures in accordance with the Convention on International Civil Aviation and not adversely impact or limit the operation of existing AM(R)S terrestrial VHF systems in the frequency band 117.975-137 MHz, nor require any changes to aircraft equipage or existing installations which do not participate in the provision of the link or service area provided by the satellite link.



ICAO Position:



		To support a global primary allocation to the aeronautical mobile-satellite (route) service for both the Earth-to-space and space-to-Earth directions in all or part of the frequency band 117.975-137 MHz subject to the following conditions:  

· The use of any new AMS(R)S allocation be limited to aeronautical VHF communications for safety and regularity of flight.

· Ensure the protection of existing primary terrestrial aeronautical systems in the 117.975-137 MHz band, and not constrain the planned usage of those systems.

The systems shall be implemented, operated, and planned, in accordance with international Standards and Recommended Practices and procedures established in accordance with the Convention on International Civil Aviation.



To support ITU-R studies and the definition of relevant technical characteristics as called for by Resolution 428 (WRC-19).

To support a global allocation to the aeronautical mobile-satellite (route) service for both the Earth-to-space and space-to-Earth directions in the frequency band 117.975-137 MHz and that the use of the allocation be limited to the relaying of aeronautical VHF air traffic management communications. 

To support that those systems shall operate in accordance with international Standards and Recommended Practices and procedures established in accordance with the Convention on International Civil Aviation.

To ensure that any change to the regulatory provisions and spectrum allocation resulting from this agenda item do not adversely impact the operation of existing VHF systems in the band 117.975-137 MHz operating in the AM(R)S, including regional usage of terrestrial VHF, nor require any changes to aircraft equipage or to existing installations.
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Agenda Item Title:

to consider, on the basis of ITU‑R studies in accordance with Resolution 171 (WRC‑19), appropriate regulatory actions, with a view to reviewing and, if necessary, revising Resolution 155 (Rev.WRC‑19) and No. 5.484B to accommodate the use of fixed-satellite service (FSS) networks by control and non-payload communications of unmanned aircraft systems.

Discussion:

Resolution 155 (Rev.WRC-19) was initially developed at WRC-15 and modified by WRC-19, with the aim of enabling the use of geostationary-satellite networks operating in the fixed satellite service (FSS) to be used for the provision of unmanned aircraft control and non-payload communication (CNPC) in the following frequency bands:

· For downlink (space-to-Earth):

· 10.95-11.2 GHz,

· 11.45-11.7 GHz,

· 11.7-12.2 GHz in Region 2,

· 12.2-12.5 GHz in Region 3,

· 12.5-12.75 GHz in Regions 1 and 3,

· 19.7-20.2 GHz,

· For uplink (Earth-to-space): 

· 14-14.47 GHz,

· 29.5-30.0 GHz. 

Resolution 155 (Rev.WRC-19), in its resolves, contains the conditions under which an unmanned aircraft can use a satellite network operating in the FSS for CNPC. However, it was recognised when the Resolution was originally developed that:

· ICAO had yet to complete the development of the relevant international aeronautical Standards and Recommended Practices (SARPs), 

· additional work would be required to assess the feasibility of using the satellite networks under the conditions contained in Resolution 155,

· there may be inconsistencies between some of the resolves,

· Resolution 155 (Rev.WRC-19) was originally developed during WRC 15, and modifications may be required once the further study work and relevant ICAO SARPs material had been completed to ensure that the provisions of the Resolution meet the ICAO requirements.

Therefore, the Resolution as developed by WRC-15, contained a clause requiring WRC-23 “to consider the results of the above studies referred to in this Resolution with a view to reviewing and, if necessary, revising this Resolution, and take necessary actions, as appropriate”. It also precluded operational use of the FSS by UAS CNPC before the review by WRC-23.

At WRC-19 Resolution 155 was revised and WRC-23 Agenda Item 1.8 adopted that through Resolution 171 (WRC-19) resolved to invite the ITU Radiocommunication Sector to:

· continue and complete in time for WRC‑23 relevant studies of the technical, operational and regulatory aspects, based on the frequency bands mentioned in resolves 1 of Resolution 155 (Rev.WRC‑19), in relation to the implementation of Resolution 155 (Rev.WRC‑19), taking into account the progress obtained by ICAO in the completion of SARPs on use of the FSS for the UAS CNPC links,

· review No. 5.484B and Resolution 155 (Rev.WRC‑19) taking into account the results of the above studies.

Additionally, Resolution 171 (WRC-19) invites the 2023 World Radiocommunication Conference to revise, if necessary, No. 5.484B and Resolution 155 (Rev.WRC‑19) and take other necessary actions, as appropriate, on the basis of the studies conducted under Resolution 155 (Rev.WRC‑19) and 171 (WRC‑19). Work on the ITU-R studies is continuing, and the final outcome of the work has not yet been reached in order to allow WRC-23 to make decisions.

In this context, ICAO is invited to develop aeronautical Standards and Recommended Practices (SARPs) identifying how UAS CNPC operate under the existing FSS primary allocation, based on the Resolution 155 (Rev.WRC-19). As a basis for developing these SARPs, since CNPC is a safety-of-life aeronautical system, ICAO is expecting that the decision of WRC-23 results in a Resolution that;

· clearly provides primary status to the various elements of the UAS CNPC link, including both the UAES and the UACS Earth station, taking into account the definitions contained within the radio regulations,. 

· removes the apparent inconsistencies.y, in common frequency bands, between a) Resolutions 156, 169, and any future Resolution that require that Earth stations in motion shall not be used or relied upon for safety-of-life applications and b) Resolution 155 that addresses the use of Earth stations in motion on board UA for safety-of-life applications,

· acknowledges that in accordance with the Annexes of  the Convention of the International Civil Aviation Organization (ICAO) on international civil aviation it is the States that are responsible for), ensuring the safety-of-life aspects of the use of UAS CNPC, is the role of the responsible States.

· provides operators, air traffic service providers and regulatory authorities sufficient information about the level of interference within the area of the UAS operation, including outside of the territory where they provide air traffic services, to support and/or validate supporting documentation for safety cases,.

· ensures that safety cases or supporting documentation do not needthe UAS CNPC operator is notified prior to be revisitedany change in the service provision performance being implemented as a result of the satellite coordination process.

· ensures that any change as a result of future satellite co-ordination agreementsa satellite coordination process does not adversely affect the initial service level agreement.





Within the ITU during the last study period work has made substantive progress but it has not been formally completed for the following two documents that addressed various resolves within Resolution 155:

· ITU-R M.[UAS CNPC_CHAR] - Characteristics of unmanned aircraft system control and non-payload Earth stations for use with space stations operating in the Fixed Satellite Service,

· on document ITU-R M.[UA_PFD] - Review of power flux-density limits in accordance with resolves 16 of Resolution 155 (WRC-15).

), which addresses the various resolves within Resolution 155, however this work has not been formally completed. It has to be noted that these documentsthis document will contain critical information that will be used for assessing the feasibility of UAS CNPC for different operational conditions, by ICAO, under Resolution 155.

Within ICAO work has progressed on the development of Standards and Recommended Practices (SARPs) material. The first package of SARPs, dealing with the identification of frequency bands (including those listed in Resolves 1 of Resolution 155 (Rev.WRC-19) and C2 Link procedures, has been adopted and became effective on 12 July 2021, following a review of comments received from States. The second package of SARPs, scheduled to be completed by 2022, will address the technical solutions for the FSS systems and the other relevant resolves of the Resolution 155. ICAO will be responsible for the safety-of-life aspects of UAS CNPC under the existing RF environment given by the Resolution 155. It should be noted that this work is still under development within ICAO.

The Director of the Radiocommunication Bureau will decide if the conditions included in the instructs the Director of the Radiocommunication Bureau 4 of Resolution 155 (Rev. WRC-19) have been met. If they have, satellite network filings submitted by administrations with a new class of station can then be considered for processing.

It should be noted that work under Agenda Item 1.16 (Resolution 173 (WRC-19)) and Agenda Item 1.17 (Resolution 773 (WRC-19)) may have impacts on the use of the FSS by UAS CNPC during the WRC-23 cycle. The implications of any proposed amendment under these Agenda Items to the Radio Regulations need to be assessed and action taken, if necessary, to ensure that the radio regulatory provisions established during WRC-23 do not adversely impact the use of the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz by unmanned aircraft for CNPC.





ICAO Position:





		To support ITU-R studies, as called for by Resolutions 155 (Rev.WRC-19) and 171 (WRC-19).

To support the modification of No. 5.484B and Resolution 155 (Rev.WRC-19).

ICAO is expecting that the decision of WRC-23 will result in a Resolution that:

· •	clearly provides primary status;

· •	removes any apparent inconsistencies;

· •	acknowledges that in accordance with the Annexes of the Convention of the International Civil Aviation Organization (ICAO), ensuring the safety-of-life aspects of the use of UAS CNPC is the role of the responsible States;

· •	provides sufficient information to support and/or validate safety cases; and

· •	ensures that safety cases do not needthe UAS CNPC operator is notified prior to be revisitedany change in the service provision performance being implemented as a result of futurethe satellite co-ordination agreements.coordination process.

· ensures that any change as a result of a satellite coordination process does not adversely affect the initial service level agreement.
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Agenda Item Title:



to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and updates based on ITU‑R studies, in order to accommodate digital technologies for commercial aviation safety-of-life applications in existing HF bands allocated to the aeronautical mobile (route) service and ensure coexistence of current HF systems alongside modernized HF systems, in accordance with Resolution 429 (WRC‑19).



Discussion:

HF is the only terrestrial service with means of providing ubiquitous global communication coverage for aircraft, and is still the long-range system required by many aviation regulators for the provision of safety and regularity of flight communications in oceanic, polar and remote areas. Access to the various frequency bands in the range 2 850-22 000 kHz assigned to the aeronautical mobile (route) service (AM(R)S) is therefore essential. Since the last substantive review of Appendix 27 at the 1979 World Administrative Radio Conference, use of HF by aviation has continued to evolve and grow, especially with the introduction of HF datalink in the 1990s; now used by many airlines.



To date, operational capacity has been limited by the number of 3 kHz channels and channel bandwidths (maximum of 3 kHz) available in the HF band. However, the development of advanced digital techniques, including new waveforms, allows the aggregation of bothindependent 3 kHz channels (either contiguous andor non-contiguous channels.) into wideband links.   This opens the possibly for simultaneous transmission of voice and data, thus improving capacity, connectivity, and quality of HF communication systems. Aviation would like to take advantage of these developments to provide aircraft with additional capabilities and to improve the reliability, availability and continuity of communications especially when used in conjunction with existing L-band aviation SATCOM systems.

In order to take advantage of the various benefits that a modern wideband HF communication system could offer, Appendix 27 of the Radio Regulations needs to be modified to allow the introduction of digital wideband systems in accordance with Resolution 429 (WRC-19). new digital wideband systems in accordance with Resolution 429 (WRC-19). For the purpose of this agenda item, the term “wideband” in HF communications may refer to a combination of multiple 3 kHz channels to provide improved data rates.  With the availability of advanced digital technologies and the demonstrated capabilities of aeronautical wideband HF, including contiguous or non-contiguous channel aggregation, faster data rates and digital voice communications are possible.



Studies have identified minor changes to Appendix 27 that would both protect current users of aeronautical HF, and allow for the aggregation of narrow band channels into wideband links to support growing aviation need.



ICAO Position:



		To support modification of Appendix 27 to the Radio Regulations for explicitely recognizing digital HF wideband aeronautical communication systems in a manner fully compatible with existing aeronautical HF assignments, and without modifying the Appendix 27 allotment plan. Those systems shall be operated in accordance with international Standards and Recommended Practices and procedures established in accordance with the Convention on International Civil Aviation. 

To support ITU-R studies as called for by Resolution 429 (WRC-19).

To support, based on agreed studies, the necessary modification of Appendix 27 to the Radio Regulations that will enable the introduction of HF wideband aeronautical communication systems. Those systems shall be operated in accordance with international Standards and Recommended Practices and procedures established in accordance with the Convention on International Civil Aviation.
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Agenda Item Title:



to conduct studies on spectrum needs, coexistence with radiocommunication services and regulatory measures for possible new allocations for the aeronautical mobile service for the use of non-safety aeronautical mobile applications, in accordance with Resolution 430 (WRC‑19).



Discussion:



As technology has developed and miniaturization has advanced, it has become possible to use aircraft as platforms for payload applications such as fire and border surveillance, air quality and environment monitoring, video surveillance, terrain mapping, and imagery such as film-making. As a result, the number of aircraft equipped with sensors and the demand for associated communication links to offload large amounts of data has also grown and is expected to continue to grow. Those communication links, whilst not associated with aeronautical safety, can be mission critical in providing data or sensor control for the application that they are supporting.



At the same time, there is no clear identification of the frequency bands in which non-safety aeronautical mobile applications can operate, due in-part to the limitations often placed on existing mobile allocations that either preclude or place technical/operational restrictions that are not compatible with aeronautical use. This has stifled further development due to a lack of confidence within the industry of long-term spectrum access and stability.



In consequence, there is a need for adaptation of the current regulatory framework in order to clearly identify spectrum that could only be used for aeronautical payload communication, giving the industry the stability it needs to allow it to develop innovative applications that can deliver tangible benefits. However, it is important that there is a clear distinction between such systems and those used to provide safety and regularity of flight communications, including UAS command and control functions.



The objective of this agenda item is to assess spectrum requirements for new non-safety aeronautical mobile service applications and seek:



· possible new primary allocations to the aeronautical mobile service in frequency band 
15.4-15.7 GHz for such non-safety aeronautical applications, and

· possible revision or deletion of the “except aeronautical mobile” in the frequency band 
22-22.21 GHz, already allocated on a primary basis to the mobile, except aeronautical mobile, service.








ICAO Position:



		Based upon the agreed results of studies, not to oppose new allocations to the aeronautical mobile service for use by non-safety aeronautical mobile applications on a primary basis in the frequency bands 15.4-15.7 GHz and 22-22.21 GHz.

To support ITU-R studies as called for by Resolution 430 (WRC-19).

To support, based on the agreed results of studies, new allocations to the aeronautical mobile service only for use by non-safety aeronautical mobile applications.

To ensure that any such modification does not adversely affect the status or provision of aeronautical safety services.
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Agenda Item Title:

to consider possible regulatory actions to support the modernization of the Global Maritime Distress and Safety System (GMDSS) and the implementation of e‑navigation, in accordance with Resolution 361 (Rev.WRC‑19).

Discussion:

Aircraft, of which helicopters are a subset, are an integral part of the global maritime distress and safety system, providing a rapid search capability that can affect a rescue or direct surface vessels to the scene of the incident. As such, they are fitted with appropriate global maritime distress and safety system (GMDSS) radio equipment to facilitate such activities. It is therefore essential to ensure that any change to the regulatory provisions and spectrum allocations resulting from this agenda item do not adversely impact on the capability of search and rescue aircraft to effectively communicate with vessels during disaster relief operations. 

In addition, ICAO requires, inter alia, that satellite systems supporting aeronautical satellite safety communications (aeronautical mobile-satellite (route) service), must comply with priority requirements contained in ICAO Standards and Recommended Practices (SARPs). Therefore, if a system which already carries such communications were to be approved by the International Maritime Organization and identified to carry GMDSS, any resultant changes to the Radio Regulations should not adversely impact that, or other, system’s SARPs compliance



ICAO Position:





		To ensure that any change to the regulatory provisions and spectrum allocations resulting from this agenda item do not adversely impact on the capability of search and rescue aircraft, including helicopters, to effectively communicate with vessels during disaster‑relief operations. 

ToWith respect to Resolution 361 (Rev. WRC-19), resolves 3, to ensure that any regulatory provisions in response to this agenda item do not adversely affect the compliance of aeronautical mobile-satellite (route) service systems in the frequency band 1 610 – 1 626.5 MHz with international standards and recommended practices and procedures established in accordance with the Convention on International Civil Aviation.
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Agenda Item Title:



to consider a possible upgrade of the allocation of the frequency band 14.8-15.35 GHz to the space research service, in accordance with Resolution 661 (WRC‑19).



Discussion:



Under this agenda item, the following studies are to be conducted:

a) to investigate and identify all relevant scenarios between data relay satellites, non-geostationary satellites and manned flights in the space research service operating in the frequency band 
14.8-15.35 GHz, to investigate and identify all relevant scenarios that need to be considered in compatibility and sharing studies, taking into account the latest relevant ITU Radiocommunication Sector (ITU-R) Recommendations,

b) to conduct and complete in time for WRC-23 sharing and compatibility studies in order to determine the feasibility of upgrading the SRS allocation to primary status in the frequency band 14.8-15.35 GHz, with a view to ensuring protection of the primary services,

c) to determine the technical and regulatory conditions according to the results of the studies necessary to ensure b) above.

Currently, the frequency band 14.8-15.35 GHz is allocated to the generic mobile and fixed services on a primary basis. According to Recommendations ITU-R M. 2089 mentioned in noting a) of Resolution 661 (WRC-19), systems operating in the aeronautical mobile service in the frequency range 14.5-15.35 GHz are used by airborne data links to support remote sensing applications on board either manned or unmanned aircraft. In addition, in some States systems operating under the fixed service allocation are used to support air traffic operations. Neither of these applications use ICAO standardized systems.



ICAO Position:





		To support studies called for by Resolution 661 (WRC 19) ensuring that they take account of systems operating in the aeronautical mobile service.

To ensure that any radio regulatory action taken as a result of agreed studies does not adversely affect the provision of aeronautical services,
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Agenda Item Title:



to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by earth stations on aircraft and vessels communicating with geostationary space stations in the fixed-satellite service globally, in accordance with Resolution 172 (WRC‑19).

Discussion:

This agenda item seeks to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by earth stations on board an aircraft or vessel communicating with geostationary space stations in the fixed satellite service operating in accordance with the provisions of Appendix 30B (No 5.441). It resolves that such earth stations shall not be used or relied upon for safety-of-life applications nor result in changes or restrictions to existing Plan allotments and List assignments made under Appendix 30B.

Resolution 172 (WRC-19) calls for studies to:

· Identify the technical and operational characteristics and user requirements of earth stations on aircraft and vessels that communicate or plan to communicate with geostationary (GSO) space stations in the FSS in the frequency band 12.75-13.25 GHz (Earth-to-space) under the envelope of Appendix 30B Article 6 recorded in the List or the Master International Frequency Register (MIFR) with favourable finding only,

· address the sharing and compatibility issues between earth stations on aircraft and vessels communicating with GSO space stations in the fixed satellite service with current and planned stations of existing services as well as services in adjacent frequency bands,

· to study the responsibility of the entities involved in the operation of the earth stations on aircraft and vessels,

· to develop the criteria to ensure that earth stations on aircraft and vessels, as a new FSS application in this frequency band, shall not claim more protection nor cause more interference than filed earth stations in Appendix 30B.

Once consensus has been reached on those studies the Resolution calls on the ITU-R to develop technical conditions and regulatory provisions for the harmonised operation of earth stations on aircraft and vessels communicating with GSO space stations in the FSS operating in the frequency band 12.75-13.25 GHz (Earth-to-space). Those technical conditions and regulatory provisions shall ensure the protection of and not impose undue constraints on, the existing services in that frequency band. Additionally, they shall not adversely affect the criteria contained in Annex 4 to Appendix 30B including the cumulative effect of multiple earth stations on aircraft and vessels nor  limit access of other administrations to their national resources in Appendix 30B.

WRC-23 should then consider the relevant regulatory action necessary based on the work, as detailed above, undertaken during this study period whilst ensuring that any action taken does not result in any additional status than that of the GSO satellite networks with which these stations are communicating.

The introduction of earth station in motion operations into a frequency band that is subject to Appendix 30B restrictions could provide a welcome additional capacity for non-safety passenger/payload communication. Additionally, given the restriction that such use shall not be or relied upon for safety-of-life communication this agenda item should not adversely affect the provision of aeronautical safety service nor set a precedent for their provision.. However, how this agenda item develops needs to be monitored to ensure that modifications are not introduced that change that expectation. For example, nothing should be introduced that implies that aeronautical safety communications can occur on a Secondary basis .

See also agenda item 1.16.



ICAO Position:





		To ensure that any radio regulatory action, taken as a result of this agenda item, neitherdoes not adversely affectsaffect the provision of aeronautical safety-of-life services nor sets an unwanted precedent.
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Agenda Item Title:

to study and develop technical, operational and regulatory measures, as appropriate, to facilitate the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-geostationary fixed-satellite service earth stations in motion, while ensuring due protection of existing services in those frequency bands, in accordance with Resolution 173 (WRC 19).

Discussion:

This agenda item seeks to extend the concept of earth stations in motion (ESIMs) communicating with geostationary space stations, to operation of ESIMs with non-geostationary space stations in the fixed satellite service (FSS) to the 17.7-18.6 GHz, 18.8-19.3 GHz, 19.7-20.2 GHz (space-to-Earth), 27.5-29.1 GHz and 29.5-30 GHz frequency bands.

Resolution 173 (WRC-19) calls for studies to:

· identify the technical and operational characteristics and user requirements of the different types of ESIMs that plan to operate within non-geostationary (non-GSO) satellite systems operating in the FSS in the frequency bands or parts thereof identified,

· address the sharing and compatibility between ESIMs communicating with non-GSO FSS systems and current & planned stations of primary services allocated in the frequency bands identified as well as in the adjacent frequency bands.

The Resolution also calls on the ITU-R to develop technical conditions and regulatory provisions for the operation of aeronautical and maritime ESIMs communicating with non-GSO space stations operating in the FSS in the frequency bands identified. Those technical conditions and regulatory provisions shall ensure the protection of and not impose additional constraints on the existing services in the frequency bands identified.

ITU-R should also consider the relevant regulatory action necessary based on the work, as detailed above, undertaken during this study period.

It should be noted that the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz are identified within Resolution 155 (Rev. WRC-19) for the provision of unmanned aircraft systems (UAS) control and 
non-payload communication (CNPC). However, both Resolution 156 (WRC-15) that regulates the use of these frequency bands for ESIMs communicating to GSO satellites and Resolution 173 (WRC-19) that seeks to facilitate the use of ESIMs communicating to non-GSO satellites in these frequency bands  preclude the use of the relevant ESIMs from being used or relied upon for safety-of-life applications. The implications of any proposed amendment under agenda item 1.16 to the Radio Regulations need to be assessed and action taken if they:

· could adversely affect the provision of UAS CNPC under Resolution 155 (Rev.  WRC‑-19),

· do not make a clear regulatory distinction between satellite networks or satellite network resources providing UAS CNPC and those providing non-safety ESIMs applications such that it does not set a precedent that could adversely affect the provision of aeronautical safety-of-life services,

· set a precedent, such as giving the impression that safety communications can occur on a Secondary basis, that could adversely affect the provision of aeronautical safety-of-life services.

See also agenda item 1.8, 1.15 and 1.17.



ICAO Position:





		To ensure that any radio regulatory action taken as a result of this agenda item:

•	do not adversely affect the provision of UAS CNPC under Resolution 155 (Rev. WRC-19);

•	make a clear regulatory distinction between satellite networks or satellite network resources providing UAS CNPC and those providing non-safety ESIMs applications;

•	do such that it does not set a precedent that could adversely affect the provision of aeronautical safety-of-life services.
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Agenda Item Title:

to determine and carry out, on the basis of ITU R studies in accordance with Resolution 773 (WRC 19), the appropriate regulatory actions for the provision of inter-satellite links in specific frequency bands, or portions thereof, by adding an inter-satellite service allocation where appropriate.

Discussion:

Inter-satellite links have traditionally been used to relay communication between space stations, normally situated on non-geostationary satellites, and an earth station where direct communication is impeded for some reason such as being beyond visual line of sight. With the planned expansion in the use of low earth orbit satellites the demand for inter-satellite links and associated spectrum is also increasing. This agenda item seeks to develop the technical conditions and regulatory provisions, including potential new allocations to the inter-satellite service, by which the different types of space station can operate inter-satellite links in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-20.2 GHz and 27.5-30 GHz.

Resolution 773 (WRC-19) calls for studies to:

· identify the technical and operational characteristics, including spectrum requirements, for transmissions between space stations in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-20.2 GHz and 27.5-30 GHz,

· address the sharing and compatibility between satellite-to-satellite links intending to operate between space stations in the frequency bands 11.7-12.7 GHz, 18.1-18.6 GHz, 18.8-20.2 GHz and 27.5-30 GHz and current and planned stations of the FSS and other existing services allocated in same frequency bands and adjacent frequency bands, 

Based on those studies the Resolution calls on the ITU-R to develop, for different types of space stations, the technical conditions and regulatory provisions for satellite-to-satellite operations, including potential new inter-satellite service allocations, in the frequency bands identified.

WRC-23 should then consider the relevant regulatory action necessary based on the work, as detailed above, undertaken during this study period whilst ensuring the protection of the fixed and mobile services allocated on a primary basis within the identified frequency bands.

It should be noted that the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz are identified within Resolution 155 (Rev. WRC-19) for the provision of unmanned aircraft systems (UAS) control and non-payload communication (CNPC). It is therefore important that the implications of any proposed amendment under agenda item 1.17 to the Radio Regulations are assessed and action taken if they could adversely affect the provision of UAS CNPC under Resolution 155 (Rev. WRC-19),

See also agenda item 1.8 and 1.16.

ICAO Position:

		To ensure that, given the overlap in frequency bands, any radio regulatory action taken as a result of this agenda item does not adversely affect the protection of the GSO stations in the frequency bands listed in the provision of UAS CNPC under Resolution 155 (Rev. WRC-19),
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Agenda Item Title:



in accordance with Resolution 95 (Rev.WRC‑19), to review the Resolutions and Recommendations of previous conferences with a view to their possible revision, replacement or abrogation.



ICAO Position: Resolutions:

		Resolution No.

		Title

		Action recommended



		18 (Rev. WRC-15)

		Relating to the procedure for identifying and announcing the position of ships and aircraft of States not parties to an armed conflict.

		No change



		20 (Rev. WRC-03)

		Technical cooperation with developing countries in the field of aeronautical telecommunications.

		No change



		26 (Rev. WRC-19)

		Footnotes to the Table of Frequency Allocations in Article 5 of the Radio Regulations.

		No change



		27 (Rev. WRC-19)

		Use of incorporation by reference in the Radio Regulations.

		No change



		63 (Rev. WRC-12)

		Protection of radiocommunication services against interference caused by radiation from industrial, scientific and medical (ISM) equipment.

		No change



		76 (Rev. WRC-15)

		Protection of geostationary fixed-satellite service and geostationary broadcasting-satellite service networks from the maximum aggregate equivalent power flux-density produced by multiple non-geostationary fixed-satellite service systems in frequency bands where equivalent power flux-density limits have been adopted.

		No change



		95 (Rev. WRC19)

		General review of the resolutions and recommendations of world administrative radio conferences and world radiocommunication conferences.

		No change



		114 (Rev. WRC-15)

		Studies on compatibility between new systems of the aeronautical radionavigation service and the fixed-satellite service (Earth-to-space) (limited to feeder links of the non-geostationary mobile-satellite systems in the mobile-satellite service) in the frequency band 5 091-5 150 MHz.

		No change



		140 (Rev. WRC-15)

		Measures and studies associated with the equivalent power flux-density (epfd) limits in the band 19.7-20.2 GHz.

		No change



		154 (WRC-15)

		Consideration of technical and regulatory actions in order to support existing and future operation of fixed-satellite service earth stations within the band 3 400-4 200 MHz, as an aid to the safe operation of aircraft and reliable distribution of meteorological information in some countries in Region 1.

		No change



		155 (Rev. WRC-19)

		Regulatory provisions related to earth stations on board unmanned aircraft which operate with geostationary-satellite networks in the fixed-satellite service in certain frequency bands not subject to a plan of Appendices 30, 30A and 30B for the control and non-payload communications of unmanned aircraft systems in non-segregated airspaces.

		Subject to WRC-23 Agenda Item 1.8.



		156 (WRC-15)

		Use of the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz by earth stations in motion communicating with geostationary space stations in the fixed-satellite service

		Modify if necessary to ensure clear delineationdistinction between ESIMs providing non-safety applications and unmanned aircraft control and non payload communication covered in Resolution 155 (Rev. WRC-19). 



		160 (WRC-15)

		Facilitating access to broadband applications delivered by high-altitude platform stations.

		Suppress based on the results of studies carried out under WRC-19 Agenda Item 1.14.



		165 (WRC-19)

		Use of the frequency band 21.4-22 GHz by high-altitude platform stations in the fixed service in Region 2

		No change



		166 (WRC-19)

		Use of the frequency band 24.25-27.5 GHz by high-altitude platform stations in the fixed service in Region 2

		No change



		167 (WRC-19)

		Use of the frequency band 31-31.3 GHz by high-altitude platform stations in the fixed service

		No change



		168(WRC-19)

		Use of the frequency band 38-39.5 GHz by high-altitude platform stations in the fixed service

		No change



		169 (WRC-19)

		Use of the frequency bands 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with geostationary space stations

in the fixed-satellite service

		Modify if necessary to ensure that the provisions for ESIMs do not limit the use of  unmanned aircraft control and non payload communication covered in Resolution 155 (Rev. WRC-19). 



		171 (WRC-19)

		Review and possible revision of Resolution 155 (Rev.WRC-19) and No. 5.484B in the frequency bands to which they apply

		Subject to WRC-23 Agenda Item 1.8.



		172 (WRC-19)

		Operation of earth stations on aircraft and vessels communicating with geostationary space stations in the fixed-satellite service in the frequency band 12.75-13.25 GHz (Earth-to-space)

		Subject to WRC-23 Agenda Item 1.15.



		173 (WRC-19)

		Use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by earth stations in motion communicating with non-geostationary space stations 

in the fixed-satellite service

		Subject to WRC-23 Agenda Item1.16.



		176 (WRC-19)

		[bookmark: _Toc35789301][bookmark: _Toc35856998][bookmark: _Toc35877633][bookmark: _Toc35963576]Use of the frequency bands 37.5-39.5 GHz (space-to-Earth), 40.5-42.5 GHz (space-to-Earth), 47.2-50.2 GHz (Earth-to-space) and 50.4-51.4 GHz (Earth-to-space) by aeronautical and maritime earth stations in motion communicating with geostationary space stations in the fixed-satellite service

		Modify or suppress as necessary based on the results of studies carried out (preliminary WRC-27 Agenda Item 2.2). 



		205 (Rev. WRC-19)

		Protection of the systems operating in the mobile satellite service in the band 406-406.1 MHz.

		No change



		207 (Rev. WRC-15)

		Measures to address unauthorized use of and interference to frequencies in the bands allocated to the maritime mobile service and to the aeronautical mobile (R) service.

		No change



		217 (WRC-97)

		Implementation of wind profiler radars.

		No change



		222 (Rev. WRC-12)

		Use of the frequency bands 1 525-1 559 MHz

and 1 626.5-1 660.5 MHz by the

mobile-satellite service, and procedures to ensure long-term spectrum access for the aeronautical mobile-satellite (R) service.

		No change



		223 (Rev WRC-19)



		Additional frequency bands identified for International Mobile Telecommunications

		Modify, retain, or suppress,  invites the ITU Radiocommunications Sector 1 to Resolution 223, as appropriate, reflecting the need for continued studies, based on the results of the studies called for by that provision.	Comment by Jonasson, Loftur [2]: Needs clarification



		225 (Rev. WRC-12)

		Use of additional frequency bands for the satellite component of IMT.

		No change



		229 (Rev. WRC-19)

		Use of the frequency bands 5 150-5 250 MHz, 5 250-5 350 MHz and 5 470-5 725 MHz by the mobile service for the implementation of wireless access systems including radio local area networks

		No change



		240 (WRC-19)

		[bookmark: _Toc35789317][bookmark: _Toc35857014][bookmark: _Toc35877649][bookmark: _Toc35963592]Spectrum harmonization for railway radiocommunication systems between train and trackside within the existing mobile-service allocations.

		Monitor studies and ensure protection of aeronautical systems.



		245 (WRC-19)

		Studies on frequency-related matters for the terrestrial component of International Mobile Telecommunications identification in the frequency bands 3 300-3 400 MHz, 3 600-3 800 MHz, 6 425-7 025 MHz,

7 025-7 125 MHz and 10.0-10.5 GHz

		Subject to WRC-23 Agenda Item 1.2.



		246 (WRC-19)

		Studies to consider possible allocation of the frequency band 3 600-3 800 MHz to the mobile, except aeronautical mobile,

service on a primary basis within Region 1

		Subject to WRC-23 Agenda Item 1.3.



		247 (WRC-19)

		Facilitating mobile connectivity in certain frequency bands below 2.7 GHz using high-altitude platform stations as International Mobile Telecommunications base stations

		Subject to WRC-23 Agenda Item 1.4.



		249 (WRC-19)

		Study of technical and operational issues and regulatory provisions for space-to-space transmissions in the Earth-to-space direction in the frequency bands [1 610-1 645.5 and 1 646.5-1 660.5 MHz] and the space-to-Earth direction in the frequency bands [1 525-1 544 MHz], [1 545-1 559 MHz], [1 613.8-1 626.5 MHz] and [2 483.5-2 500 MHz] among non-geostationary and geostationary satellites operating in the mobile-satellite service

		Modify or suppress as necessary based on the results of studies carried out for WRC‑27 (preliminary WRC-27 Agenda Item 2.8)



		250 (WRC-19)

		[bookmark: _Toc35789337][bookmark: _Toc35857034][bookmark: _Toc35877669][bookmark: _Toc35963612]Studies on possible allocations to the land mobile service (excluding International Mobile Telecommunications) in the frequency band 1 300-1 350 MHz for use by administrations for the future development of terrestrial mobile-service applications

		Modify or suppress as necessary based on the results of studies carried out for WRC‑27 (preliminary WRC-27 Agenda Item 2.9)



		251 (WRC-19)

		Removal of the limitation regarding aeronautical mobile in the frequency range 694-960 MHz for the use of International Mobile Telecommunications user equipment by non-safety applications

		Modify or suppress as necessary based on the results of studies carried out for WRC‑27 (preliminary WRC-27 Agenda Item 2.12)



		339 (Rev. WRC-07)

		Coordination of NAVTEX services.

		No change



		354 (WRC-07)

		Distress and safety radiotelephony procedures for 2 182 kHz.

		No change



		356 (WRC-07)

		ITU maritime service information registration.

		No change



		361 (Rev. WRC-19)

		Consideration of regulatory provisions for modernization of the global maritime distress and safety system and related to the implementation of e-navigation.

		Subject to WRC-23 Agenda Item 1.11. 



		405 (Geneva 1979)

		Relating to the use of frequencies of the aeronautical mobile (R) service.

		Subject to WRC-23 agenda item 1.9.



		413 (Rev. WRC-12)

		Use of the band 108-117.975 MHz by aeronautical service.

		No change



		417 (Rev. WRC-12)

		Use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service.

		No change



		418 (Rev. WRC-15)

		Use of the band 5 091-5 250 MHz by the aeronautical mobile service for telemetry applications.

		No change



		422 (WRC-12)

		Development of methodology to calculate aeronautical mobile-satellite (R) service spectrum requirements within the frequency bands 1 545-1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 MHz (Earth-to-space).

		Suppress as a result of the approval of Recommendation ITU-R M.2091.



		424 (WRC-15)

		Use of wireless avionics intra-communications in the frequency band 4 200-4 400 MHz.

		No change





		425 (Rev. WRC-19)

		Use of the frequency band 1 087.7-1 092.3 MHz by the aeronautical mobile-satellite (R) service (Earth-to-space) to facilitate global flight tracking for civil aviation.

		No change



		428 (WRC-19)

		Studies on a possible new allocation to the aeronautical mobile-satellite (R) service within the frequency band 117.975-137 MHz in order to support aeronautical VHF communications in the Earth-to-space and space-to-Earth directions

		Subject to WRC-23 Agenda Item 1.7.



		429 (WRC-19)

		Consideration of regulatory provisions for updating Appendix 27 of the Radio

Regulations in support of aeronautical HF modernization

		Subject to WRC-23 Agenda Item 1.9.



		430 (WRC-19)

		Studies on frequency-related matters, including possible additional allocations, for the possible introduction of new non-safety aeronautical mobile applications

		Subject to WRC-23 Agenda Item 1.10.



		608 (Rev. WRC-19)

		Use of the frequency band 1 215-1 300 MHz by systems of the radionavigation satellite service.

		No change



		609 (Rev. WRC-07)

		Protection of aeronautical radionavigation systems from the equivalent power flux-density produced by radionavigation satellite service networks and systems in the 1 164-1 215 MHz band.

		No change



		610 (Rev. WRC-19)

		Coordination and bilateral resolution of technical compatibility issues for radionavigation satellite networks and systems in the band 1 164-1 300 MHz, 1 559-1 610 MHz and 5 010‑5 030 MHz.

		No change



		612 (Rev. WRC-12)

		Use of the radiolocation service between 3 and 50 MHz to support oceanographic radar operations.

		No change



		660 (WRC-19)

		Use of the frequency band 137-138 MHz by non-geostationary satellites with short-duration missions in the space operation service.

		No change



		661 (WRC-19)

		Examination of a possible upgrade to primary status of the secondary allocation to the space research service in the frequency band 14.8‑15.35 GHz

		Subject to WRC-23 Agenda Item 1.13.



		705 (Rev. WRC-15)

		Mutual protection of radio services operating in the band 70-130 kHz.

		No change



		729 (Rev. WRC-07)

		Use of frequency adaptive systems in the MF and HF bands.

		No change



		748 (Rev. WRC-19)

		Compatibility between the aeronautical mobile

(R) service and the fixed satellite service

(Earth-to-space) in the band 5 091-5 150 MHz.

		No change



		762 (WRC-15)

		Application of power flux density criteria to assess the potential for harmful interference under 11.32A for fixed-satellite and broadcasting-satellite service networks in the

6 GHz and 10/11/12/14 GHz bands not subject to a plan.

		No change



		772 (WRC-19)

		[bookmark: _Toc35789430][bookmark: _Toc35857127][bookmark: _Toc35877762][bookmark: _Toc35963705]Consideration of regulatory provisions to facilitate the introduction of sub-orbital vehicles.

		Subject to WRC-23 agenda item 1.6.



		773 (WRC-19)

		Study of technical and operational issues and regulatory provisions for satellite-to-satellite links in the frequency bands 11.7-12.7 GHz, 18.1‑18.6 GHz, 18.8 20.2 GHz and 27.5-30 GHz

		Subject to WRC-23 agenda item 1.17.



		774 (WRC-19)

		Studies on technical and operational measures to be applied in the frequency band 1 240-1 300 MHz to ensure the protection of the radionavigation-satellite service (space-to-Earth)

		Subject to WRC-23 agenda item 9.1 topic b.












Recommendations:



		Recommendation No.

		

		Action recommended



		7 (Rev. WRC-97)

		Adoption of standard forms for ship station and ship earth station licences and aircraft station and aircraft earth station licences.

		No change



		9

		Relating to the measures to be taken to prevent the operation of broadcasting stations on board ships or aircraft outside national territories.

		No change



		71

		Relating to the standardization of the technical and operational characteristics of radio equipment.

		No change



		75 (Rev. WRC-15)

		Study on the boundary between the out-of-band and spurious domains of primary radars using magnetrons.

		No change



		401

		Relating to the efficient use of aeronautical mobile (R) worldwide frequencies.

		No change



		608 (Rev. WRC-07)

		Guidelines for consultation meetings established in Resolution 609 (WRC-07).

		No change
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Agenda Item Title:



to consider and take appropriate action on requests from administrations to delete their country footnotes or to have their country name deleted from footnotes, if no longer required, taking into account Resolution 26 (Rev.WRC‑19).



Discussion:



Allocations to the aeronautical services are generally made for all ITU regions and normally on an exclusive basis. These principles reflect the global process of standardization within ICAO for the promotion of safety and to support the global interoperability of radiocommunication and radionavigation equipment used in civil aircraft. In some instances, however, footnotes to the ITU Table of Frequency Allocations allocate spectrum in one or more countries to other radio services in addition or alternatively to the aeronautical service to which the same spectrum is allocated in the body of the table.



The use of country footnote allocations to non-aeronautical services in aeronautical bands is generally not recommended by ICAO, on safety grounds, as such use may result in harmful interference to safety services. Furthermore, this practice generally leads to an inefficient use of available spectrum to aeronautical services, particularly when the radio systems sharing the band have differing technical characteristics. It also may result in undesirable (sub-) regional variations with respect to the technical conditions under which the aeronautical allocations can be used. This can have a serious impact on the safety of aviation.



The following footnotes in aeronautical bands should be carefully reviewed by administrations in order to preserve the safety and efficiency of aeronautical services for the reasons as discussed below:





a) In the frequency bands used for the ICAO instrument landing system (ILS), (marker beacons 74.8-75.2 MHz; localizer 108-112 MHz and glide path 328.6-335.4 MHz) and the VHF omnidirectional radio range system (VOR); 108-117.975 MHz, Nos. 5.181, 5.197 and 5.259 allow for the introduction of the mobile service on a secondary basis and subject to agreement obtained under No. 9.21 of the Radio Regulations when these bands are no longer required for the aeronautical radionavigation service. The use of both ILS and VOR is expected to continue. In addition, WRC-03, as  amended by WRC-07, has introduced No. 5.197A stipulating that the band 108-117.975 MHz is also allocated on a primary basis to the aeronautical mobile (R) service (AM(R)S), limited to systems operating in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 413 (Rev. WRC-12). The use of the band 108-112 MHz by the AM(R)S shall be limited to systems composed of ground-based transmitters and associated receivers that provide navigational information in support of air navigation functions in accordance with recognized international aeronautical standards. ICAO encourages administrations listed in Nos. 5.181, 5.197 and 5.259 to review their use and if no longer required, to remove their country’s name from these footnotes.

b) Nos. 5.201 and 5.202 allocate the frequency bands 132-136 MHz and 136-137 MHz in some States to the aeronautical mobile (off-route) service (AM(OR)S). Since these frequency bands are heavily utilized for ICAO-standard VHF voice and data communications, ICAO encourages those concerned administrations to review their use and if no longer required, to remove their country’s name from these footnotes.



c) In the frequency band 1 215-1 300 MHz, which is used by civil aviation for the provision of radionavigation services through No. 5.331. Footnote No. 5.330 allocates the band in a number of countries to the fixed and mobile service. Given the receiver sensitivity of aeronautical uses of the frequency band, ICAO does not support the continued inclusion of an additional service through country footnotes. ICAO would therefore encourage administrations to review their use and if no longer required, to remove their country’s name from No. 5.330.



d) in the frequency band 1 525-1 530 MHz, which is used by civil aviation for the provision of satellite services No. 5.352A specifies that stations in the mobile-satellite service, except stations in the maritime mobile-satellite service, shall not cause harmful interference to, or claim protection from, stations of the fixed service in a number of countries that were notified prior to 1 April 1998. As of August 2020, the ITU Master International Frequency Register shows out of 20 administrations listed in this footnote, only 4 Administrations have fixed stations notified prior to 1 April 1998. ICAO would therefore encourage Administrations listed in the footnote to review their use of fixed service assignments in 1 525-1 530 MHz, and if no longer required, to remove their country’s name from No. 5.352A.



e)	In the frequency bands 1 540-1 559 MHz, 1 610.6-1 613.8 MHz and 1 613.8-1 626.5 MHz, within which some portions are assigned to or used by the aeronautical mobile-satellite (R) service, No. 5.355 also allocates the band on a secondary basis to the fixed service in a number of countries. Given that portions of these bands are utilized by a safety-of-life service, ICAO does not support the continued use of No 5.355 country footnote. ICAO encourages those concerned administrations to review their use and if no longer required, to remove their country’s name from No. 5.355.



f) In the frequency bands 1 550-1 559 MHz, 1 610-1 645.5 MHz and 1 646.5-1 660 MHz which are assigned to mobile-satellite services, including in some portions assignment to or use by the aeronautical mobile-satellite (R) service, No. 5.359 also allocates the bands to the fixed service on a primary basis in a number of countries. Given that portions of these bands are utilized by a safety-of-life service, ICAO does not support the continued use of No. 5.359 country footnote. ICAO would therefore encourage those concerned administrations to review their use and if no longer required, to remove their country’s name from No. 5.359.



g) In the frequency band 4 200-4 400 MHz, which is reserved for use by airborne radio altimeters and wireless avionics intra-communications (WAIC), No. 5.439 allows the operation of the fixed service on a secondary basis in some countries. Radio altimeters are a critical element in aircraft automatic landing systems and serve as a sensor in ground proximity warning systems. WAIC provides aircraft safety communications between points on an airframe. Interference from the fixed service has the potential to affect the safety of both of these systems. ICAO would therefore encourage those concerned administrations to review their use and if no longer required, to remove their country’s name from No. 5.439.








ICAO Position:





		To encourage administrations listed in the footnotes to review Nos. 5.181, 5.197 and 5.259, as access to the frequency bands 74.8-75.2, 108-112 and 328.6-335.4 MHz by the mobile service is difficult  and could create the potential for harmful interference to important radionavigation systems used by aircraft at final approach  and landing as well as systems operating in the aeronautical mobile service in the frequency band 108-112 MHz.

To encourage administrations listed in the footnotes to review Nos. 5.201 and 5.202, as use by the AM(OR)S of the frequency bands 132-136 MHz and 136-137 MHz in some States may cause harmful interference to current and future aeronautical safety communications.

To encourage administrations listed in the footnote to review No. 5.330 as access to the frequency band 1 215-1 300 MHz by the fixed and mobile services could potentially cause harmful interference to services used to support aircraft operations.

To encourage administrations listed the footnote to review No. 5.352A as access to the frequency bands 1 525-1 530 MHz by the fixed services could potentially constrain aeronautical use of this frequency band.

To encourage administrations listed in the footnote to review No. 5.355 as access to the frequency bands 1 540-1 559, 1 610.6-1 613.8 and 1 613.8-1 626.5 MHz by the fixed services could potentially constrain aeronautical use of these frequency bands.

To encourage administrations listed in the footnote to review No. 5.359 as access to the frequency bands 1 550-1 559 MHz, 1 610-1 645.5 MHz and 1 646.5-1 660 MHz by the fixed services could potentially jeopardize aeronautical use of those frequency bands.

To encourage administrations listed in the footnote to review No. 5.439 to ensure the protection of the safety critical operation of radio altimeters and WAIC systems in the frequency band 4 200-4 400 MHz.

ICAO would encourage administrations to take appropriate actions under this agenda item to remove their country’s name from these footnotes if no longer required.












1. Administrations indicated in the footnotes mentioned in the ICAO Position above which are urged to remove their country names from these footnotes are as follows:

No. 5.181	Egypt, Israel and Syrian Arab Republic No. 

No. 5.197	Syrian Arab Republic

No. 5.201	Armenia,  Azerbaijan,  Belarus,  Bulgaria,   Estonia,  the Russian Federation, Georgia, Hungary, Iran (Islamic Republic of), Iraq (Republic of), Japan, Kazakhstan, Mali, Mongolia, Mozambique, Uzbekistan, Papua New Guinea, Poland, Kyrgyzstan, Romania, Senegal, Tajikistan, Turkmenistan and Ukraine

No. 5.202	Saudi  Arabia,  Armenia,  Azerbaijan, Bahrain, Belarus, Bulgaria, the United Arab Emirates, the Russian Federation, Georgia, Iran (Islamic Republic of), Jordan, Mali, Oman, Uzbekistan, Poland, the Syrian Arab Republic, Kyrgyzstan, Romania, Senegal, Tajikistan, Turkmenistan and Ukraine

No. 5.259	Egypt and Syrian Arab Republic

No. 5.330	Angola, Bahrain, Bangladesh, Cameroon,  Chad, China, Djibouti, Egypt, Eritrea, Ethiopia, Guyana, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Japan, Jordan, Kuwait, Nepal, Oman, Pakistan, the Philippines, Qatar, Saudi Arabia, Somalia, Sudan, South Sudan, the Syrian Arab Republic, Togo, the United Arab Emirates and Yemen

No. 5.355	Bahrain,  Bangladesh,  Congo  (Rep  of    the),  Djibouti, Egypt, Eritrea, Iraq, Israel, Kuwait, Qatar, Syrian Arab Republic, Somalia, Sudan, South Sudan, Chad, Togo and Yemen

No. 5.352A	Algeria, Saudi Arabia, Egypt, Guinea, India, Israel, Italy, Jordan, Kuwait, Mali, Morocco, Mauritania, Nigeria, Oman, Pakistan, the Philippines, Qatar, Syrian Arab Republic, Viet Nam and Yemen

No. 5.359	Germany, Saudi Arabia, Armenia,   , Azerbaijan, Belarus, Cameroon, the Russian Federation, Georgia, Guinea, Guinea-Bissau, Jordan, Kazakhstan, Kuwait, Lithuania, Mauritania, Uganda, Uzbekistan, Pakistan, Poland, the Syrian Arab Republic, Kyrgyzstan, the Dem. People’s Rep. of Korea, Romania, Tajikistan, Tunisia, Turkmenistan and Ukraine

No. 5.439	Iran (Islamic Republic of)
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Agenda Item Title:



To consider and approve the report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention:



On the activities of the Radiocommunication Sector since WRC-19.



Note.― The subdivision of Agenda Item 9.1 into topics, such as a), b), etc. was made at the first session of the Conference Preparatory Meeting for WRC-23 (CPM23-1) and is summarized in the BR Administrative Circular CA/251, 19th December 2019. In addition, a topic d) was added which was not part of Resolution 811 (WRC-19) (the WRC-23 agenda), however was agreed by WRC-19 (see WRC-19 document 573 §§ 35.2 to 35.4).





Topic 9.1 (a):

accordance with Resolution 657 (Rev.WRC‑19), review the results of studies relating to the technical and operational characteristics, spectrum requirements and appropriate radio service designations for space weather sensors with a view to describing appropriate recognition and protection in the Radio Regulations without placing additional constraints on incumbent services; 



Space weather observations from ground-based networks of space weather sensor systems are becoming more and more important for the detection of solar activity that can harmfully affect the operation of international civil aviation. Solar events, such as large solar flares and coronal mass ejections (CMEs), produce magnetic storms that can present serious aviation safety risks. These events can cause major disruptions to the communications, navigation, and surveillance (CNS) systems critical to the operation of aircraft electronic systems and the aeronautical systems necessary to the safe operation of the airspace.



Data from Space Weather Sensors are provided to space weather forecast and warning centers around the world for many applications. Space weather advisories for international air navigation are provided to aircraft operators for planning mitigations to any potential risks. These forecasts and warnings also allow operators of aeronautical systems the opportunity to put in place mitigations to protect their systems and services. The Sun is the primary source of space weather of interest for spectrum management of civil aviation CNS systems. In addition, there are experimental research activities and other users of space weather sensor data that are not used by aviation.



Currently, space weather sensor systems are deployed in some countries and operate over a very large frequency range of approximately 10 kHz – 10 GHz based on existing ITU-R Reports. While space weather sensors systems may operate in a variety of frequency bands, these may not be the same between different countries as there is not a harmonized approach to the use of space weather sensors worldwide.



Within the ITU, some space weather sensors have been reported to operate in frequency bands that are critical to aircraft aeronautical communications, navigation, and surveillance. There are also active systems that operate in frequency bands used by aviation safety services on a non-interference basis.  Some systems may not be used by ICAO to serve the purpose of space weather observation for flight planning and forecasting purposes. 





ICAO Position:





		To support continuation of ITU-R studies and support appropriate recognition in the Radio Regulations of space weather sensors, provided that space weather systems do not impact current or planned aeronautical systems or applications.











Topic 9.1 (b):



Review of the amateur service and the amateur-satellite service allocations in the frequency band 1 240‑1 300 MHz to determine if additional measures are required to ensure protection of the radionavigation-satellite (space-to-Earth) service operating in the same band in accordance with Resolution 774 (WRC‑19). 



The amateur service has a secondary allocation in the frequency band 1 240-1 300 MHz (known as the “23 cm band” by the amateur community) and is currently used for amateur voice, data and image transmission. The frequency band is also allocated on a primary basis to the following services:

· Table Allocation 

· Earth exploration-satellite (active)

· Radiolocation

· Radionavigation Satellite (space-to-Earth) (space-to-space)

· Space research(active)

· Footnote Allocation within various Countries

· 5.330 Fixed

· 5.330 Mobile

· 5.331 Radionavigation

In the frequency band 1 240-1 300 MHz radionavigation satellite service (RNSS) systems such as GLONASS, Galileo, Beidou & QZSS are either operational, or becoming operational in various parts of the world with the expectation of enhancing the accuracy, reliability and positional accuracy of the current systems as well as offering additional features. However, there have been confirmed reports of harmful interference to the RNSS being caused by amateur service systems. This agenda item seeks to identify additional technical and operational measures that could be implemented to improve the protection of those RNSS from amateur and amateur-satellite systems operating under the secondary allocations to the amateur and amateur-satellite service without removing those amateur allocations. 

Within the frequency band 1 240-1 300 MHz aviation currently operates primary surveillance radars used in the provision of air traffic control services. Past research has indicated that RNSS systems such as those indicated above can cause harmful interference to radars. The concern is that action taken under this agenda item could adversely affect the provision of those primary radar services with a consequential impact on air traffic control. 



ICAO Position:





		To ensure that ITU-R studies under Resolution 774 (WRC-19) address whether potentialany mitigation measures taken under this agenda item will not impact the  protection of aeronautical radar systems operating under the existing aeronautical radionavigation or radiolocation service allocations.






















WRC-19 Agenda Item 9.2







Agenda Item Title:



To consider and approve the report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention:



on any difficulties or inconsistencies encountered in the application of the Radio Regulations.



The relevant ITU-R working parties are invited to carry out the requested studies, indicated below, and to report the results of the studies to the Director of the Radiocommunication Bureau to be considered as the Director deems appropriate.

From Resolution 427 (WRC-19) “Updating provisions related to aeronautical services in the Radio Regulations – resolves to invite ITU-R States “to study the Articles, limited to Chapters IV, V, VI and VIII of Volume I of the Radio Regulations and their associated Appendices, as appropriate, in order to identify outdated aeronautical provisions with respect to ICAO Standards and Recommended Practices and to develop examples of regulatory texts for updating these provisions, while ensuring that potential changes to such provisions will not impact any other systems or services operating in accordance with the Radio Regulations”. (Responsible Group: WP 5B).



ICAO Position:





		Participate in ITU-R studies to ensure any proposed changes to the Radio Regulations recommended in the Director’s Report to the WRC do

Any potential regulatory actions taken under this agenda item, should not impactaffect current or planned aeronautical systems or applications.










WRC-23 Agenda Item 10





Agenda Item Title:



to recommend to the ITU Council items for inclusion in the agenda for the next world radiocommunication conference, and items for the preliminary agenda of future conferences, in accordance with Article 7 of the ITU Convention and Resolution 804 (Rev.WRC‑19),



Discussion:



ITU-R Resolution 812 (WRC-19) contains the preliminary agenda for the 2027 World Radiocommunication Conference (WRC-27).  Section 2.9 resolves: “to consider possible additional spectrum allocations to the mobile service in the frequency band 1 300-1 350 MHz to facilitate the future development of mobile-service applications, in accordance with Resolution 250 (WRC-19)”.



The frequency band 1300-1350 MHz is used by multiple ICAO Member States for various types of long-range radar systems that measure range, bearing, and velocity of aircraft, and perform missions critical to safe and reliable air traffic control (ATC) as considered in Resolution 250 (WRC-19). These radar systems ensure the safe transportation of people and goods, encourage the flow of commerce, and provide for State air surveillance requirements. Long-range radars are operated in this frequency band due to the minimal atmospheric effects such as loss from rain and fog, and the low external background noise levels.



While Resolution 250 (WRC-19) resolves to conduct sharing and compatibility studies to ensure protection of existing services to which the frequency band is allocated on a primary basis, the studies performed to date have not shown any potential for compatibility with the systems operated in this band. Furthermore, studies under WRC-15 Agenda Item 1.1 with IMT and the same incumbent radar systems demonstrated that co-frequency sharing was not possible.  Therefore, there is significant concern for a new WRC-27 Agenda Item to add a Mobile Service allocation to the 1300 – 1350 MHz band that causes harmful interference to these incumbent radar systems and the potential for harm to public safety.  

ICAO Position:



To oppose a new agenda item for WRC-27 for an additional spectrum allocation to the mobile service in the frequency band 1 300-1 350 MHz.












					ATTACHMENT[footnoteRef:6]* [6: * 	The text of the resolution included in this Annex has been copied from the ITU Radio Regulations, Edition of 2020, Volume III.] 


[bookmark: _Toc319401924][bookmark: _Toc35789441][bookmark: _Toc35857138][bookmark: _Toc35877773][bookmark: _Toc35963717][bookmark: _Toc39649638]Agenda for the 2023 world radiocommunication conference

The World Radiocommunication Conference (Sharm el-Sheikh, 2019),

considering

a)	that, in accordance with No. 118 of the ITU Convention, the general scope of the agenda for a world radiocommunication conference (WRC) should be established four to six years in advance and that a final agenda shall be established by the ITU Council two years before the conference;

b)	Article 13 of the ITU Constitution relating to the competence and scheduling of WRCs and Article 7 of the Convention relating to their agendas;

c)	the relevant resolutions and recommendations of previous world administrative radio conferences (WARCs) and WRCs,

recognizing

a)	that this conference has identified a number of urgent issues requiring further examination by WRC‑23;

b)	that, in preparing this agenda, some items proposed by administrations could not be included and have had to be deferred to future conference agendas,

resolves

to recommend to the Council that a WRC be held in 2023 for a maximum period of four weeks, with the following agenda:

1	on the basis of proposals from administrations, taking account of the results of WRC‑19 and the Report of the Conference Preparatory Meeting, and with due regard to the requirements of existing and future services in the frequency bands under consideration, to consider and take appropriate action in respect of the following items:

1.1	to consider, based on the results of ITU‑R studies, possible measures to address, in the frequency band 4 800-4 990 MHz, protection of stations of the aeronautical and maritime mobile services located in international airspace and waters from other stations located within national territories, and to review the power flux-density criteria in No. 5.441B in accordance with Resolution 223 (Rev.WRC‑19);

1.2	to consider identification of the frequency bands 3 300-3 400 MHz, 3 600‑3 800 MHz, 6 425‑7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz for International Mobile Telecommunications (IMT), including possible additional allocations to the mobile service on a primary basis, in accordance with Resolution 245 (WRC‑19);

1.3	to consider primary allocation of the frequency band 3 600‑3 800 MHz to the mobile service in Region 1 and take appropriate regulatory actions, in accordance with Resolution 246 (WRC‑19);




1.4	to consider, in accordance with Resolution 247 (WRC‑19), the use of high-altitude platform stations as IMT base stations (HIBS) in the mobile service in certain frequency bands below 2.7 GHz already identified for IMT, on a global or regional level;

1.5	to review the spectrum use and spectrum needs of existing services in the frequency band 470-960 MHz in Region 1 and consider possible regulatory actions in the frequency band 470‑694 MHz in Region 1 on the basis of the review, in accordance with Resolution 235 (WRC‑15);

1.6	to consider, in accordance with Resolution 772 (WRC‑19), regulatory provisions to facilitate radiocommunications for sub-orbital vehicles;

1.7	to consider a new aeronautical mobile-satellite (R) service allocation in accordance with Resolution 428 (WRC‑19) for both the Earth-to-space and space-to-Earth directions of aeronautical VHF communications in all or part of the frequency band 117.975-137 MHz, while preventing any undue constraints on existing VHF systems operating in the aeronautical mobile (R) service, in the aeronautical radionavigation service, and in adjacent frequency bands;

1.8	to consider, on the basis of ITU‑R studies in accordance with Resolution 171 (WRC‑19), appropriate regulatory actions, with a view to reviewing and, if necessary, revising Resolution 155 (Rev.WRC‑19) and No. 5.484B to accommodate the use of fixed-satellite service networks by control and non-payload communications of unmanned aircraft systems;

1.9	to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and updates based on ITU‑R studies, in order to accommodate digital technologies for commercial aviation safety-of-life applications in existing HF bands allocated to the aeronautical mobile (R) service and ensure coexistence of current HF systems alongside modernized HF systems, in accordance with Resolution 429 (WRC‑19);

1.10	to conduct studies on spectrum needs, coexistence with radiocommunication services and regulatory measures for possible new allocations for the aeronautical mobile service for the use of non-safety aeronautical mobile applications, in accordance with Resolution 430 (WRC‑19);

1.11	to consider possible regulatory actions to support the modernization of the Global Maritime Distress and Safety System (GMDSS) and the implementation of e‑navigation, in accordance with Resolution 361 (Rev.WRC‑19);

1.12	to conduct, and complete in time for WRC‑23, studies for a possible new secondary allocation to the Earth exploration-satellite service (active) for spaceborne radar sounders within the range of frequencies around 45 MHz, taking into account the protection of incumbent services, including in adjacent bands, in accordance with Resolution 656 (Rev.WRC‑19);

1.13	to consider a possible upgrade of the allocation of the frequency band 14.8-15.35 GHz to the space research service, in accordance with Resolution 661 (WRC‑19);

1.14	to review and consider possible adjustments of the existing frequency allocations or possible new primary frequency allocations to the Earth exploration-satellite service (passive) in the frequency range 231.5-252 GHz, to ensure alignment with more up-to-date remote-sensing observation requirements, in accordance with Resolution 662 (WRC‑19);




1.15	to harmonize the use of the frequency band 12.75-13.25 GHz (Earth-to-space) by earth stations on aircraft and vessels communicating with geostationary space stations in the fixed-satellite service globally, in accordance with Resolution 172 (WRC‑19);

1.16	to study and develop technical, operational and regulatory measures, as appropriate, to facilitate the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-geostationary fixed-satellite service earth stations in motion, while ensuring due protection of existing services in those frequency bands, in accordance with Resolution 173 (WRC‑19);

1.17	to determine and carry out, on the basis of ITU‑R studies in accordance with Resolution 773 (WRC‑19), the appropriate regulatory actions for the provision of inter-satellite links in specific frequency bands, or portions thereof, by adding an inter-satellite service allocation where appropriate;

1.18	to consider studies relating to spectrum needs and potential new allocations to the mobile-satellite service for future development of narrowband mobile-satellite systems, in accordance with Resolution 248 (WRC‑19);

1.19	to consider a new primary allocation to the fixed-satellite service in the space-to-Earth direction in the frequency band 17.3-17.7 GHz in Region 2, while protecting existing primary services in the band, in accordance with Resolution 174 (WRC‑19);

2	to examine the revised ITU‑R Recommendations incorporated by reference in the Radio Regulations communicated by the Radiocommunication Assembly, in accordance with further resolves of Resolution 27 (Rev.WRC‑19), and to decide whether or not to update the corresponding references in the Radio Regulations, in accordance with the principles contained in resolves of that Resolution;

3	to consider such consequential changes and amendments to the Radio Regulations as may be necessitated by the decisions of the conference;

4	in accordance with Resolution 95 (Rev.WRC‑19), to review the Resolutions and Recommendations of previous conferences with a view to their possible revision, replacement or abrogation;

5	to review, and take appropriate action on, the Report from the Radiocommunication Assembly submitted in accordance with Nos. 135 and 136 of the ITU Convention;

6	to identify those items requiring urgent action by the radiocommunication study groups in preparation for the next world radiocommunication conference;

7	to consider possible changes, in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference, on advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks, in accordance with Resolution 86 (Rev.WRC‑07), in order to facilitate the rational, efficient and economical use of radio frequencies and any associated orbits, including the geostationary-satellite orbit;

8	to consider and take appropriate action on requests from administrations to delete their country footnotes or to have their country name deleted from footnotes, if no longer required, taking into account Resolution 26 (Rev.WRC‑19);




9	to consider and approve the Report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the ITU Convention;

9.1	on the activities of the ITU Radiocommunication Sector since WRC‑19:

–	In accordance with Resolution 657 (Rev.WRC‑19), review the results of studies relating to the technical and operational characteristics, spectrum requirements and appropriate radio service designations for space weather sensors with a view to describing appropriate recognition and protection in the Radio Regulations without placing additional constraints on incumbent services;

–	Review the amateur service and the amateur-satellite service allocations in the frequency band 1 240‑1 300 MHz to determine if additional measures are required to ensure protection of the radionavigation-satellite service (space-to-Earth) operating in the same band in accordance with Resolution 774 (WRC‑19);

–	Study the use of International Mobile Telecommunication systems for fixed wireless broadband in the frequency bands allocated to the fixed service on a primary basis, in accordance with Resolution 175 (WRC‑19);

9.2	on any difficulties or inconsistencies encountered in the application of the Radio Regulations;[footnoteRef:7]1 and [7: 1 	This agenda sub-item is strictly limited to the Report of the Director on any difficulties or inconsistencies encountered in the application of the Radio Regulations and the comments from administrations. Administrations are invited to inform the Director of the Radiocommunication Bureau of any difficulties or inconsistencies encountered in the Radio Regulations.] 


9.3	on action in response to Resolution 80 (Rev.WRC‑07);

10	to recommend to the ITU Council items for inclusion in the agenda for the next world radiocommunication conference, and items for the preliminary agenda of future conferences, in accordance with Article 7 of the ITU Convention and Resolution 804 (Rev.WRC‑19),

invites the ITU Council

to finalize the agenda and arrange for the convening of WRC‑23, and to initiate as soon as possible the necessary consultations with Member States,

instructs the Director of the Radiocommunication Bureau

1	to make the necessary arrangements to convene meetings of the Conference Preparatory Meeting (CPM) and to prepare a report to WRC‑23;

2	to submit a draft report on any difficulties or inconsistencies encountered in the application of the Radio Regulations referred in agenda item 9.2 to the second session of the CPM and to submit the final report at least five months before the next WRC,

instructs the Secretary-General

to communicate this Resolution to international and regional organizations concerned.





— END —
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GNSS RFI CG Terms of Reference 



Purpose

The GNSS RFI Correspondence Group (CG) shall have as its primary goal the identification of any applicable normative reference material to supplement the material derived by the informal group at the FSMP in its 16th WG meeting. This shall be complemented by evidential material, best practices, and guidance. 

The task shall be to collect technical information on this topic from civil aviation expert groups, to produce elements that can be used by Administrations to contribute to ITU-R. The product of this work shall be intended for interested Member States and Administrations to develop contributions for discussion at ITU-R Working Party 4C and 1C, and for consideration in regional groups including ECC WG-FM 44, and others.



Membership

Membership of the group shall be composed of a group of experts appointed by interested Administrations, including airframers and their radio equipment suppliers (ICCAIA), operators and their trade associations (IATA), ANSPS, CAAs, and telecom regulators. 



Deliverables

The CG shall develop written material that can be used as appropriate in the drafting of contributions to the ITU-R and regional groups. This shall include the drafting of:

· Elements to support contributions material for ITU-R WP-4C/1C, as well as for the relevant groups of regional telecommunications organisations.



Timescale

The material on GNSS RFI is expected to be finalised by mid-June 2023 (WP-4C), recognising the need for preliminary versions to fulfil the timeline for regional telecommunication organisations by end April.

Report on the activities of the CG to FSMP to its August /September meeting.



Method of working

The CG is expected to convene virtually twice monthly, with most of the contributions carried out over email and virtual meeting sessions. There shall be no requirement for formal meeting recording, however a summary of decisions and actions will be distributed to the membership in a timely manner following each meeting. 



Chair

The FSMP nominated Mr. Guillaume NOVELLA to chair the CG.
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		[bookmark: dsource]International Civil Aviation Organization (ICAO)



		[bookmark: _Hlk119917350][bookmark: drec]	REPLY LIAISON STATEMENT TO ITU-R WORKING PARTIES 5B AND 7C	





		[bookmark: dtitle1]Information on Wireless Avionics Intra-Communication (WAIC) Systems and Radio Altimeters that operate in 4.2-4.4 GHz







[bookmark: dbreak]ICAO thanks ITU-R Working Party 5B (WP 5B) for its liaison statement requesting ICAO provide any updated Wireless Avionics Intra-Communication Systems (WAIC) technical characteristics and general aircraft deployment data for oceanic operations on behalf of Working Party 7C (WP 7C).



Firstly, the ICAO Frequency Spectrum Management Panel (FSMP) at its 1st Sept 2022 meeting approved WAIC technical characteristics for incorporation into the ICAO Chicago Convention, Annex 10, Vol. V.  These are included in Annex A for WP 7C and WP 5B’s information.  ICAO would note that these are operating within the parameters of the Recommendation ITU-R M.2085 and Report ITU-R M.2197 for WAIC.  ICAO would also note for WP 5B and 7C that ICAO Annex. 10 characteristics are created as planning criteria for interoperability with other ICAO systems, and not necessary protection criteria.  ICAO would recommend WP 7C consider this factor in any studies they perform.



Secondly, ICAO has sought input from its membership on general aircraft deployment information and will consider this at its next FSMP meeting in Aug/Sep 2023.



Finally, ICAO would note that the frequency band 4.2-4.4 GHz is also used by radio altimeters whose radiated power is significantly higher than that of WAIC.  In February 2002 WP 7C confirmed to the former WP 8B (now WP 5B) in Document 8B/198 that Working Party 7C understood that the ARNS service cannot be required to protect the Earth Exploration-Satellite (passive) service in this band nor can the EESS (passive) constrain the development or use of the band by the ARNS due to the important safety of life aspects of the ARNS allocation.  Similar language also appears in ITU-R Recommendation RS.1624-0.

ICAO would request WP 5B and WP 7C keep ICAO informed on the progress made on this issue.



		Status:			For information

		



		Contact:			Loftur Jonasson

		E-mail: ljonasson@icao.int 	  










Annex A to ICAO Liaison Statement – WAIC ANNEX 10, Vol. V Technical Characteristics



CHAPTER 1.     DEFINITIONS







		Insert new definitions as follows:







WAIC component. Any tangible entity of a WAIC network on board an aircraft.



WAIC network. A network comprising of interrelated WAIC components, such as, components used for wireless communications, security or network management.



WAIC node. A specific category of a WAIC component establishing wireless communications between aircraft applications or parts thereof.



WAIC system. A system which provides wireless communications between points on board a single aircraft. A WAIC system may be comprised of one or more WAIC networks necessary for establishing, maintaining and securing wireless communications. A WAIC system is understood as the entirety of all WAIC components on board the same aircraft, so that a single aircraft contains only a single WAIC system.



Wireless avionic intra-communications (WAIC). Radiocommunication between two or more aircraft stations located on board a single aircraft for aircraft applications related to the safety and regularity of flight using the aeronautical mobile (route) service (AM(R)S) allocation in the frequency band 4 200–4 400 MHz; supporting the safe operation of the aircraft.



		[bookmark: _heading=h.1fob9te]End of new definitions.







CHAPTER 4.    UTILIZATION OF FREQUENCIES ABOVE 30 MHz





		Insert new text as follows:









4.5    Utilization in the frequency band 4 200 – 4 400 MHz



4.5.2     Utilization for wireless avionic intra-communication (WAIC) systems

[bookmark: bookmark=id.w7omtu84j9r9]

[bookmark: bookmark=id.n71all51zmyo]Note.— The following provisions for WAIC define the requirements that ensure that WAIC systems and radio altimeters can provide their intended functions while multiple aircraft are in mutual radio range. Coexistence between WAIC systems and radio altimeters installed on board the same aircraft is addressed by the specific implementation and established airworthiness certification processes.



[bookmark: bookmark=id.2et92p0]	4.5.2.1    WAIC systems shall comply with the applicable provisions of the Radio Regulations.

[bookmark: bookmark=id.tyjcwt]

	4.5.2.2    WAIC systems shall only be used for communications related to the safety and regularity of flight, between two or more points on a single aircraft.

[bookmark: bookmark=id.3dy6vkm]

	4.5.2.3    WAIC systems shall not cause harmful interference to radio altimeter systems and WAIC systems on other aircraft. 



Note.— Compliance with 4.5.2.3 is achieved by limiting the power of WAIC emissions below the level at which altimeter performance may be affected, consistent with 4.5.2.5 below. European Organisation for Civil Aviation Equipment (EUROCAE)/RTCA Inc. documents ED-260A/DO-378A provide one acceptable method of demonstrating compliance with that power limit.

 

[bookmark: bookmark=id.1t3h5sf]	4.5.2.4    A WAIC system located on board one aircraft shall maintain its intended function while subject to emissions from WAIC and radio altimeter systems located on board other aircraft. 



Note.— EUROCAE/RTCA documents ED-260A/DO-378A provide one acceptable method of demonstrating compliance with 4.5.2.4 via test. Alternatively, the critical coexistence scenario described in those documents may also be used to develop appropriate analyses to demonstrate compliance with 4.5.2.4.



	4.5.2.5    Radio frequency (RF) characteristics of WAIC systems.



[bookmark: bookmark=id.2s8eyo1]	4.5.2.5.1    WAIC systems shall operate in the frequency band 4 200–4 400 MHz.

[bookmark: bookmark=id.17dp8vu]

	4.5.2.5.2    The power of the total aggregate emissions of all WAIC transmitters on board an aircraft shall not exceed an equivalent isotropic radiated power of –20 dBm, assuming a point source is located at the geometrical centre of the aircraft. 



	4.5.2.5.3    The overall occupied bandwidth shall be maintained completely within the allocated frequency band 4 200–4 400 MHz including any offsets such as Doppler shift or frequency tolerances, where the occupied bandwidth is defined as the bandwidth for which 99 per cent of the signal energy falls within the lower and upper frequency limits.



	Note.— The ITU Radio Regulations define the occupied bandwidth as “The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission”, the value of β/2 being 0.5%.



	4.5.2.5.4    The necessary bandwidth (NB) of the WAIC transmitter shall be calculated according to Appendix 1 of the ITU Radio Regulations.



[bookmark: bookmark=id.uz8ze6ej8wu4]	4.5.2.5.5    The boundary between the out-of-band and spurious domains shall be determined according to Annex 1, Appendix 3 of the ITU Radio Regulations. The required attenuation of the mean power of any unwanted emission relative to the total mean power P shall meet or exceed the following conditions:

a) 50 per cent of NB < f < 150 per cent of NB: Linear increase (in dB) from 24dB to 35dB within a reference bandwidth of 4kHz (Note 1);

b) 150 per cent of NB < f < start of the spurious domain: 35 dB within a reference bandwidth of 4 kHz (Note 1); and

c) Spurious domain: 56+10log(P) or 40 dB, whichever is less stringent, measured in a reference bandwidth of 1 MHz (Note 2).

	Note 1.— Reference bandwidth of 4 kHz within the out-of-band domain in accordance with Annex 11, Recommendation ITU-R SM.1541-6 of the ITU Radio Regulations. The parameter f is the frequency separation from the centre frequency of the transmit signal.



	Note 2.— Reference bandwidth of 1 MHz within the spurious domain in accordance with Appendix 3, paragraph 7 of the ITU Radio Regulations and determination of attenuation for low power device radio equipment in accordance Appendix 3, paragraph 13 of the ITU Radio Regulations.

[bookmark: bookmark=id.sgzl51de3o9g][bookmark: bookmark=id.7vrhny7a66qp][bookmark: bookmark=id.fxs7tn7zt0dy]

	4.5.2.6	    Out-of-band interference tolerance of a WAIC receiver



	Note.— These requirements are for WAIC equipment and define an RF environment in which WAIC equipment must meet its performance requirements without taking into account any mitigation afforded by its installation.



	4.5.2.6.1    Receivers shall tolerate interference from sources operating outside of the frequency band 4  200–4 400 MHz whose total combined emitted power falling within the frequency band 4 200–4 400 MHz as measured at the receiver does not exceed a power spectral density of ‑120 dBm/MHz.



	4.5.2.6.2    Receivers shall tolerate interference from sources operating outside of the frequency band 4 200 – 4 400 MHz whose total combined power as measured at the receiver does not exceed ‑20 dBm.





		End of new text.





______________________





image1.png








image2.png




image6.emf
FSMP-WG16-Flimsy0 7 L-band IMT-MSS draft note.docx


FSMP-WG16-Flimsy07 L-band IMT-MSS draft note.docx
		

		

				[bookmark: document_no]FSMP-WG/14 Flimsy/07

[bookmark: restricted][bookmark: addendum_corrigendum_appendix][bookmark: revision_no][bookmark: revision_date][bookmark: related_to]2023-02-22 



		













	2 	FSMP WG/12 – Flimsy/04r1



	7 	FSMP WG/16 – Flimsy/XX



FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)



Fourteenth Working Group meeting



[bookmark: agenda_item]Web Meeting, 25 – 29 April 2022





Flimsy XX

Draft Information Note on measures to [facilitate/enable] the deployment of terrestrial IMT systems in the frequency band below 1518 MHz and [the assessment of/while ensuring the] correct functioning of aeronautical MES receivers operating above 1518 MHz 	



[Editorial Note.  there is no agreement on the draft text below as several concerns were expressed during previous FSMP meetings and there was no detailed consideration at FSMP WG16.]



1.  Introduction


This Information Note is intended to provide information to National Civil Aviation Authorities to assist them in responding to the requests from their national radio regulators in assessing the technical measures to facilitate the deployment of terrestrial IMT systems in the frequency band below 1 518 MHz in a manner that is compatible with the operation of aeronautical L-band mobile earth-station receivers (‘aeronautical L-band MES’).



The aeronautical MES that are potentially affected by interference include aeronautical L-band MES used to support AMS(R)S communications within the frequency bands 1 525-1 544 and 1545-1 559 MHz (which encompasses the frequency range 1 545-1 555 MHz worldwide and additionally 1 555-1 559 MHz in the US) where AMS(R)S systems have priority access and immediate availability over other mobile-satellite communications operating within a network. 



In Europe, mobile communications Supplemental Downlink (SDL) below 1 518 MHz are authorised within the EU with harmonized technical conditions (see Commission Implementing Decision (EU) 2015/750, modified by Commission Implementing Decision (EU) 2018/661 of 26 April 2018). The same harmonised technical conditions has been implemented within CEPT (see ECC DEC/(13)03 (1452-1492 MHz) and ECC/DEC/(17)06 (1427-1452 MHz and 1492-1518 MHz). CEPT also developed guidance to administrations “Measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525- 1559 MHz) at sea ports and airports” in the ECC Report 299 in order to address potential blocking of L-band aeronautical MES receivers.	Comment by Inm: Suggest to move text down to 2.1bis to provide example of deployment in Europe.

[bookmark: _Hlk127910931][bookmark: _Hlk127910975]The potential blocking of aeronautical L-band MES could occur when the MES is on the ground . Such interference does not pose a direct threat to safety of flight. Indeed, the MES on the ground are used to show correct functioning as part of operational procedures, prior to departure from airports or for device maintenance, therefore it may result in the disruption of departures, delays and cost overruns for airlines. [Then/Therefore] there [is/may be] a need for National Civil Aviation Authorities to identify which area(s) of the airports are used for the operation of aeronautical L-band MES for pre-flight system check to ensure that the relevant equipment will be operational during the flight and which area(s) are used for the device maintenance. [There may also be a need to identify other areas of airports where aeronautical L-band MES may operate, such as, when the aircraft is on the stand, on runways or at taxi areas.]



L-band aeronautical MES are deployed on aircraft in use in most countries. The frequency band 1 492-1 518 MHz is part of a wider frequency band (1 427-1 518 MHz) identified for IMT systems in the Radio Regulations. Some administrations are considering making available all, or a part, of this wider frequency band for terrestrial IMT systems (including use for 4G and 5G terrestrial mobile systems). The use of the frequency band up to 1 518 MHz by IMT [downlink] has a potential blocking effect of aeronautical L-band MES receivers operating within the frequency range 1 525-1 559 MHz. Consequently, compatibility measures would be necessary to ensure the operation of L-band aeronautical MES at airports where needed. The studies also show the potential for interference is negligible when aircraft are in-flight. The analysis conducted by the CEPT on this issue (contained in ECC Report 299) also addresses the timing of the provisions on compatibility. ITU-R WP 4C is also conducting technical studies on the same issue but, as of beginning-2023, those studies are not yet finalised. A common approach to avoid blocking of aeronautical L-band MES is by the application of power flux density (PFD) limits around these specific areas or locations (see CEPT and ITU-R deliverables).	Comment by Inm: Note IMT options includes SDL, TDD and FDD



This note also provides guidance on how to identify these specific areas or locations which would require the application of a pfd limit to be fulfilled by mobile operators with authorisation below 1 518 MHz.



This note also provides information on the steps taken to improve resilience of aeronautical L-band MES to the blocking effect (-30dBm blocking level for [IMT operating below 1 517 MHz and] MES operating above 1520 MHz), noting that protection measures would remain required for aeronautical L-band MES complying the blocking threshold, with less stringent PFD values (second phase). For the first phase, the pfd limits are based on [two alternative approaches in determining the protection levels/either existing regulation outside CEPT]. See section 4 for more details.	Comment by Inm: Probably too much detail for this introductory text and noting that the revised blocking are covered in Section 4.  However, if retained, it would be helpful to include an explanation of the identification/application of the two alternative PFD limits.



2. Identification of airports requiring the application of protection measures



There is a need for National Civil Aviation Authorities to list on its territory the airports requiring the application of pfd limit either the first or second phase limits. This list of airports would take into account the require functional tests on the ground before flight to and from these airports for L-Band operational applications. Those operational applications may include ADS-C EPP[footnoteRef:1] for Continuous Climb/Continuous Descent operations; CPDLC[footnoteRef:2]; AOC ACARS[footnoteRef:3]; D-ATIS[footnoteRef:4]; IP for AISD and ACD applications[footnoteRef:5]; C2 Link for single on-board pilot + remote pilot/monitoring operations to replace operations. [Some of these AMS(R)S applications may be used when the aircraft is on the ground, on the airport stand, apron, taxiway or runway. [1:  Automatic dependent surveillance — contract Extended Projected Profile]  [2:  Controller Pilot Data Link Communications]  [3:  Airline Operational Control - Aircraft Communications, Addressing and Reporting System]  [4:  Digital-Automatic Terminal Information Service]  [5:  Internet Protocol – Airline Information Services Domain and Aircraft Control Domain] 


]



[There are specific operational requirements for flights between Europe and North America, and specific requirements that are being developed as part of the SESAR Iris project.  These are described below.]	Comment by Inm: It is proposed to retain this previous text which was meant to serve as introductory text for subsequent sections



2.1 Flights between Europe and North America



In the North Atlantic region (used for flights from Europe to/from North America), aircraft are required by ICAO from 29th of March 2018 to have FANS 1/A capability if they wish to use the preferred aircraft tracks and altitudes between 35,000ft and 39,000ft (see ICAO EUR NAT Doc 007). [From 2020, this Satcom mandate has been expanded to all airspace above 29,000ft in the North Atlantic Region]. According to these procedures, “If a flight experiences an equipment failure prior to departure which renders the aircraft non-DLM (Data Link Mandate) compliant, the flight should re-submit a flight plan so as to remain clear of the NAT DLM airspace". Aircraft without FANS 1/A capability would have to use tracks and altitudes, which might require additional fuel burn.



2.2 The Iris programme within the European Union [Text to be updated]



The Iris programme was initiated by the European Union Aviation Safety Agency (EASA) with the aim of making aviation safer by developing new satellite based air-ground communication system for air traffic management (ATM). Iris requires enhancements to be made to the provision of the Inmarsat Swift Broadband Safety (SBB) system, so that it can meet the safety, performance and cost requirements for ATM communication in the crowded European airspace. 



Iris is a part of a much broader push to modernise how air traffic control is managed in collaboration with the Single European Sky ATM Research (SESAR) joint undertaking launched in 2006 by Eurocontrol and the European Union. Iris (as a part of the SESAR project) is designed to improve air traffic management over continental and transoceanic airspace and, in its context, new terminals for aircraft should meet the new standards and new blocking requirements. it is assumed that MES terminals operating under Iris project are not subject to pfd limit during the first phase as the European Commission and Eurocontrol have been informed of the recommended blocking level. [However, it is noted, Iris MES terminals would require protection from the Phase 2 PFD limits.]



[to be updated and clarified]



Following the completion of the Iris precursor evaluation stage that ran from October 2016 until June 2018, Iris is planned to commence the initial operational capability (IOC) stage shortly. Iris IOC comprises of upgrades to ground infrastructure serving the Inmarsat-4 and Alphasat satellites as well as the installation of Iris capable Satcom equipment on commercial flights operating within the European airspace and supporting air traffic control communication from late 2019. The primary concern for the existing installed base is the potential impact of interference on aircraft using MSS services for Automatic Dependent Surveillance – Contract (ADS-C), Controller-Pilot Data Link Communications (CPDLC), as well critical operational data link services via the Aircraft Communications Addressing and Reporting System (ACARS) using MSS communications. This could potentially lead to disruption of departure/dispatch procedures and normal FANS operational procedures at the airport. Because these operations of primary concern generally include flight segments over oceanic or remote airspace with origin or destination points outside of the EU, the vast majority of such operations are conducted into and out of airports with port of entry facilities.	Comment by FR: when





3. Area within the airport for the [operation of aeronautical L-band MES and/or pre-flight checks



Proportionate solutions could be implemented to address potential blocking of L-band aeronautical MES receivers in specific areas or locations.



The recommended approach to avoid blocking of aeronautical L-band MES is through the application of power flux density (PFD) limits around airports (first or second phase limits). The geographic areas to be protected should be defined on an airport-by-airport basis, taking into account the operational requirements described in the preceding section. The areas to be protected are generally those areas within an airport when aircraft are at the gate, at the aircraft parking area and potentially taxiways, runways and maintenance hangers. An example of an airport protection area which has been adopted by a European regulator for a major airport is shown in Figure 1, that includes runways, taxiways, aprons and stands. Another example of an airport protection area adopted by another European regulator is shown in Figure 2, which includes the areas where pre-flight tests are conducted and maintenance areas.



Figures 1 and 2.  Examples of defined airport protected areas
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The PFD produced by IMT base stations must be kept below the maximum PFD limit value at the boundary of the area and at any point inside the area (for example, the area shaded red in Figures 1 and 2.  



It is anticipated that national spectrum licensing authorities [will/would] ensure that the airport protected areas and associated maximum PFD limits are defined and included in the IMT operator’s licence conditions. The concerned airports and areas should be identified in consultation with the relevant national aviation safety representatives and/or with the airport operator. The information of areas where the limit applies [shall/should] be provided to mobile operators including when applying for authorisation. 



The identification of the appropriate level of the pfd limit as well as the compliance of the licensed IMT operator to fulfil its obligations to respect the required level of pfd in the identified aeras of airport is the responsibility of national spectrum regulator.

PFD limits are already implemented by some national spectrum regulators (e.g. the values provided in ECC Report 299 tables 10-11 [and tables 12-13]).  The recommended pfd limits are based on Examples of PFD limits based on regulation outside CEPT (see ECC report 299 Annex 2 - A2.1) [or based on blocking measurements performed by some manufacturers (see ECC report 299 Annex 2 - A2.2)].

  

4.  Explanation for a need for a 2 phases approach to the application of PFD limits



Given the time required to set and agree standards, build and deploy new terminals in the aeronautical markets, it is expected that proportionate measures imposed by administrations required to protect aeronautical MES terminals at airports, as appropriate in testing phase prior departure or maintenance, could be on a phased approach.  The initial measures - Phase 1, are to protect currently operating terminals which are more sensitive to blocking, followed by Phase 2 which would involve more relaxed constraints on IMT BSs as the protection measures will be based on more resilient terminals. Phase 1 would be time limited and to be followed by Phase 2, which would be without time limit. Phase 2 would be based on future, more resilient terminals meeting a blocking resilience at the input of the MES receiver. [National spectrum administrations in consultation with their civil aviation authority, could decide to apply phase 2 limit from the initial phase of deployment of IMT base stations avoiding any phase approach and burden for IMT mobile operators.] [From January 2017, CEPT invited standardization organizations in Europe to update the MES standards accordingly to reach -30 dBm blocking level. Current MES terminals are expected to be designed to meet the relevant standards applicable for aeronautical terminals].	Comment by Inm: It is proposed delete this considering in adopting phase 2 limits without a need for phase 1 limits, since phase 2 pfd limits would only be applicable when resilient MES are operating.  However, if text retain that to  provide some information under which phase 1 may be skipped.	Comment by Inm: It is also proposed to delete this text the improved blocking levels are already implemented in ETSI standards and information on the 2017 LS for ETSI is referenced in para below



In ECC Report 263, CEPT concluded that an acceptable minimum in-band blocking characteristic for aeronautical mobile earth station receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall not exceed −30 dBm, when the MES operates above 1520 MHz and noting that the IMT block ends at 1517 MHz. This limit is assumed to be supported by MES receivers to minimise any potential blocking situation and is the reference for the pfd limit with resilient MES receivers in CEPT countries (see liaison statement from ECC PT1 to ICAO FSMP-WG9-WP05 introduced in August 2019).



Within Europe, for phase 1, two example sets of PFD limits are provided in ECC Report 299: based on either existing regulation outside CEPT, already implemented in CEPT countries either on phases approach [or directly with phase 2 pfd limits], or the measured blocking performance of the maritime and aeronautical terminals. Phase 2 may provide a permanent PFD limit for IMT coverage in the same locations as phase 1, based on the new blocking requirement (-30 dBm requested by CEPT) for the block 1 512-1 517 MHz. 

	Comment by FR: It is assumed that IRIS is requiring MES resilient receivers

[Editors’ note: what is the progress status of Iris in regards with the aeronautical MES blocking requirements.]



5.  Required actions toward a fully updated fleet with resilient aeronautical MES 	Comment by Inm: Since this is a separate issue to measures on introduction of IMT around airports, and concerns update to aero MES receivers, it is proposed to move to separate annex and reference from updated blocking indicated in Section 4



This spectrum regulation based on resilient aeronautical system requires [an inter-]national roadmap in order for aeronautical industries to carry out all the necessary actions to improve the blocking resilience of MES receivers limiting the duration of phase 1 if needed.



The actions are summarised as follows:

1. Updates of the Satcom performance standards, procedures, regulations and guidelines which govern air transport in accordance with the recommended blocking level [(since 2017 in CEPT)]

2. MES receivers complying to the update standards must be developed and certified as safe for use by a competent authority.

3. Once equipment has been certified, it [has/needs] to be incorporated into the production of new aircraft for line-fit delivery, mandated for installation and made available to the aftermarket.

4. For retrofit installations, documentation [has/needs] to be elaborated and a supplementary type certificate (STC), which [must/needs to] be obtained from EASA/FAA for each type and variant of aircraft.

Further information on the processes and the current status is provided in Annex 3.



[In case of implementation of phase 2 limits from initial phase of roll out of IMT, other measures to accelerate the usage of MES resilient receivers should be considered.]	Comment by Inm: Propose to delete as the phase 2 limit should be adopted only when resilient MESs have been deployed.  However, if the text is kept it would be useful to include what other measures may be considered.





6. IMT unwanted emission limits and IMT channel arrangements	Comment by Inm: Proposed re-insertion of previous text. Some reference to Annex 2 (UW emission limits) will be needed



Annex 2 identifies protection measures at airports to minimise the potential for interference to aeronautical L-band MES receivers from IMT base-station unwanted emissions, and from IMT user terminal transmissions operating close to aircraft.






Annex 1.  Examples of PFD limits based on blocking measurements [or those] based on existing regulation outside CEPT [and already implemented in some CEPT countries]



 Alternative approach 1: See CEPT report annex 1 A2.1 tables 10 and 11 

PFD limits on MFCN BS transmitting operating in a single and multiple 5 MHz channels

[image: ]

Tables 10 and 11 of ECC Report 299







[Alternative approach 2).  See CEPT report annex 1 A2.1 tables 12 and 13	Comment by Inm: We proposed to keep the option pfd levels based on measured blocking performance of currently operating aircraft terminals, since these have been adopted by some administrations inside and outside CEPT.



PFD limits based on receiver blocking measurements performed by some receiver manufacturers detailed in ECC Report 299.



The PFD limits identified in Tables 1 and 2 are based on a MES with an assumed antenna gain values towards the horizon of either 3 dBi or 17 dBi.  The limits are replicated from Annex 1 of Preliminary Draft New Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  The protection limits for aeronautical MES with an assumed maximum gain of 3 dBi towards the horizon are identical to the PFD levels specified in Annex 2, Option 2 within the ECC Report 299 (i.e., based on measured blocking performance of aeronautical L-band MES).





Table 1

Maximum PFD limits for IMT BS with single IMT channel transmissions

		Phase

		

		Phase 1

		Phase 2



		

		MSS terminal antenna gain (dBi)

		PFD limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)



		Airports

		3*

		-28.9

		-42.9

		-58.2

		No limit required

		-27.9

		-37.9



		

		17*

		-42.9

		-56.9

		-72.2

		No limit required

		-41.9

		-51.9





Table 2

Maximum PFD limits on IMT BS with multiple IMT channel transmissions

		Phase

		MSS terminal antenna gain (dBi)

		Phase 1

		Phase 2



		

		

		PFD limit for emissions in the band 1 492‑1 512 MHz (dBW/m2)

		PFD limit for emissions in the band 1 512-1 517 MHz (dBW/m2)

		PFD limit for emissions in the band 1 492-1 512 MHz (dBW/m2)

		PFD limit for emissions in the band 1 512-1 517 MHz (dBW/m2)



		Airports

		3*

		-53.5

		-63.4

		-30.9

		-40.9



		

		17*

		-67.5

		-77.4

		-44.9

		-54.9







[* Further revision would be necessary to Tables 1 & 2 to ensure the pfd limits reflect the appropriate values contained in ECC Report 299 for AES Satcom systems having an assumed antenna gain of 3 dBi to the horizon, together with any pfd limits resulting from ITU-R studies for specific cases where the AES Satcom antenna gain to the horizon may exceed 3dBi which might result when used in airports having a very low elevation angle towards the associated MSS satellite (e.g. high latitude).]














Annex 2.



Example of unwanted emissions provisions on IMT

[bookmark: _Ref480830572]

[In addition to receiver blocking effects, there is a potential for interference to aeronautical L-band MES from unwanted emissions of IMT base stations transmissions].	Comment by Inm: Proposed to keep previous text to provide background on unwanted emission limits



Within EU member States the following requirements apply to all licensees’ mobile operators (see table 4 DECISION (EU) 2018/661)
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These requirements are intended to provide appropriate protection of mobile satellite services operating in the 1 518-1 559 MHz frequency band, in particular at sea ports, airports and search and rescue ground stations of the mobile satellite service, from mobile systems (IMT) operating in the 1 492-1 517 MHz frequency band, including when only a portion of this frequency band is assigned for IMT. Further national measures may be needed to improve protection of mobile satellite services in the band 1 518-1 559 MHz (see sections on pf limits)



[As an example of such further national measures on unwanted emissions limits at airports, a maximum unwanted e.i.r.p density limit of -41 dBm/MHz into the frequency band 1 525-1 559 MHz from out-of-band emissions from IMT base stations operating below 1 518 MHz is identified.  This maximum unwanted emissions limit aligns with Option B of Recommends 2 of [Working Document towards a Preliminary Draft New] Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].]   	Comment by Inm: It is proposed to maintain the previous text as an example since the proposed unwanted emission limit only just provides adequate protection from IMT UW emissions when coupled with potential effects on receiver sensitivity from blocking. 



The maximum OOB emissions limit, when combined with the geographical separation expected between the aircraft and base stations, would ensure the MES receiver degradation due to IMT unwanted emissions is kept to acceptable levels.



Additionally for information, European Union provides also framework requiring maximum e.i.r.p on the block 1512-1517 MHz (see table below):
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[Note: there is no need to include any IMT channel arrangement information.]/[IMT channel arrangements at airports	Comment by Inm: Since the guidelines are intended to be global, the alternative channelling should also be considered in addition to the SDL operation identified in Europe.  

To this end, the impact of use of FDD and TDD arrangements should be addressed.

To avoid the possibility of interference to aeronautical L-band MES receivers from IMT/mobile user terminal transmissions operating close an aircraft, it is proposed that national radio regulators adopt geographical restrictions at airports on the frequency channel multiplexing arrangements for IMT operation in the frequency band 1 492-1 518 MHz.  Any such geographical restrictions need not apply outside airports.

Recommendation ITU-R M.1036-6 contains several different frequency arrangements for IMT operation in the 1 427-1 518 MHz frequency band.  The frequency arrangement G1 (“SDL”) and G2 (“FDD”) meet this requirement for the operation of IMT base-station transmissions and IMT user equipment reception below 1 517 MHz around airports, whereas the frequency arrangement G3, which is based on a TDD arrangement, would not meet this requirement and is therefore not recommended for implementation around airports.]


Annex 3: Aviation information notice and following process	Comment by Inm: The intention of this Annex within the context of this guidance note on protection levels is not clear and we would welcome further discussion.




To include the minimum elements of the scope of an aviation notice to inform civil aviation entities about the risk of receiver blocking of MES:

· Description of the issue

· Reference to the current report

· Information needed on spectrum regulator about the strategy of introduction of IMT in the L band

· Information gathering on the list of aircraft equipped with SatCom and the associated blocking level

· Information on Recommended blocking level (in CEPT, the Recommended blocking level is -30 dBm/MHz);

· Information on airports using L-Band SatCom

· Information of the areas of these airports and maintenance sites are needed

· Definition of the level of blocking used as a reference to the pfd limit required for each airport and identification of areas where the limit apply,

· Sharing the relevant information (issue, protected area, risk in case of not compliance with the blocking level in regards with the pfd limit for the affected areas) from the notice to airliners



To draw a scheme explaining the process following the spread of the aviation notice and the role 




Annex 4  Updated aeronautical L-band MES





In ECC Report 299, CEPT concluded that an acceptable minimum in-band blocking characteristic for aeronautical mobile earth station receivers from a 5 MHz broadband signal interferer (LTE) operating below 1517 MHz shall be −30 dBm above 1520 MHz. This limit is, then, assumed to be supported by future MES receivers to minimise any potential blocking situation and is the reference for the Phase 2 pfd limits with resilient MES receivers in CEPT countries (see liaison statement from ECC PT1 to ICAO FSMP-WG9-WP05 introduced in August 2019).



This Annex describes the elements related to the deployment of next generation aeronautical L-band MESs, to meet the new receiver blocking requirements.



A3.1  Revision of standards for aeronautical MES receiver operating 1525-1559 MHz requiring -30 dBm blocking compliance



It is important that resilient equipment, based on updated standards which take into account the new required blocking performance, is available on the market.  Aeronautical Standards which include performance requirements in relation with L-band terminal satcom are identified in Annex 2:







		Standard

		Summary

		Elements related to IMT interference



		ARINC 741P1-15
“Aviation Satellite Communication System, Part 1, Aircraft Installation Provisions”

		This ARINC Standard defines the installation characteristics of first generation L-band satellite communication systems. It provides the traditional form, fit, function, and interfaces for the installation of satcom equipment for use in all types of aircraft. Description of avionics equipment (e.g., Satellite Data Unit (SDU), Antennas, etc.) are included.

		Supplement 15 adds references to new Diplexer/Low Noise Amplifiers (DLNAs) defined in Supplement 8 to ARINC Characteristic 781: Mark 3 Aviation Satellite Communication Systems. The five new DLNAs are intended to protect Inmarsat Classic Aero and SwiftBroadband (SBB) satcom equipment from ground-based cellular sources, such as cellular Long Term Evolution (LTE) and Ancillary Terrestrial Component (ATCt). The DLNAs are categorized by desired features and service (e.g., new DLNA versus drop-in replacement, LTE and/or ATCt protection, Classic Aero and/or SBB service).



		ARINC 761-6
“Second Generation Aviation Satellite Communication Systems, Aircraft Installation Provisions”

		This ARINC Standard defines the installation characteristics of second generation L-band satellite communication systems. It provides the traditional form, fit, function, and interfaces for the installation of satcom equipment for use in all types of aircraft. Description of avionics equipment (e.g., Satellite Data Unit (SDU), Antennas, etc.) are included

		Supplement 6 adds references to new Diplexer/Low Noise Amplifiers (DLNAs) defined in Supplement 8 to ARINC Characteristic 781: Mark 3 Aviation Satellite Communication Systems. The five new DLNAs are intended to protect Inmarsat Classic Aero and SwiftBroadband (SBB) satcom equipment from ground-based cellular sources, such as cellular Long Term Evolution (LTE) and Ancillary Terrestrial Component (ATCt). The DLNAs are categorized by desired features and service (e.g., new DLNA versus drop-in replacement, LTE and/or ATCt protection, Classic Aero and/or SBB service).



		ARINC 781-8
“Mark 3 Aviation Satellite Communication Systems”

		This document sets forth the desired characteristics of an aviation satellite communication (satcom) system intended for installation in all types of commercial transport and business aircraft. The intent of this document is to provide general and specific guidance on the form factor and pin assignments for the installation of the avionics primarily for airline use. It also describes the desired operational capability of the equipment to provide data and voice communications, as well as additional standards necessary to ensure interchangeability. This Characteristic specifies equipment using Inmarsat satellites operating in L-band. Ku-band and Ka-band equipment is specified in ARINC Characteristic 791.

		Supplement 8 adds new Diplexer Low Noise Amplifiers (DLNA) to protect Inmarsat’s Classic Aero and SwiftBroadband (SBB) satcom equipment from possible ground-based LTE and ATCt (Ligado) interference.



		RTCA DO-210
“Minimum Operational Performance Standards For Geosynchronous Orbit Aeronautical Mobile Satellite Services (AMSS) Avionics”

		This document contains minimum operational performance standards (MOPS) for

Aeronautical Mobile Satellite Services (AMSS) operating in the frequency bands 1.5 and

1.6 GHz. These standards specify system characteristics that should be useful to

designers, manufacturers, installers and users of the AMSS system and equipment.

		Change 5 to DO-210D (26 March 2020) introduces requirements for blocking immunity from International Mobile Telecommunication (IMT) base stations in the band 1492 to 1517 MHz and 1526 to 1536 MHz.



		RTCA - DO262F

“Minimum Operational Performance Standards for Avionics Supporting Next Generation Satellite Systems (NGSS)”

		This document contains minimum operational performance standards (MOPS) for avionics that provide Aeronautical Mobile Satellite (R) Services (AMS(R)S) by means of satellite communications technologies scheduled to become operational in context of the global and regional ATM and CNS modernization (e.g. ICAO/Global Air Navigation Plan, Europe/SESAR, US/NextGen). Each of these technologies is individually and collectively referred to as a "Next Generation Satellite System" (NGSS), and the NGSS nomenclature will be used throughout this document. This document does not apply to avionics that provide AMS(R)S in accordance with the Standards and Recommended Practices defined in ICAO Annex 10, Part I, Volume III, Chapter 4 (Chapter 4 SARPS). Such equipment is specified in the current version of RTCA DO-210D.

		Version E dated 26 March 2020, includes the -30 dBm receiver blocking requirement



		EUROCAE ED-243
“MOPS for Avionics Supporting Next Generation Satellite Systems (NGSS)”

		This document contains minimum operational performance standards (MOPS) for avionics that provide Aeronautical Mobile Satellite (R) Services (AMS(R)S) by means of satellite communications technologies scheduled to become operational in context of the global and regional ATM and CNS modernization (e.g. ICAO/Global Air Navigation Plan, Europe/SESAR, US/NextGen).

		[TBD]



		RTCA DO-343

“Minimum Aviation System Performance Standard for AMS(R)S Data and Voice Communications Supporting Required Communications Performance (RCP) and Required Surveillance Performance (RSP)”

		This document contains Minimum Aviation System Performance Standards (MASPS) for Aeronautical Mobile Satellite (Route) Services (AMS(R)S) that provide safety communications to aircraft in airspace where 1) procedural separation is applied or 2) ATS surveillance services are provided. 

		This document is related to system performance requirements, and hence does not address equipment RF performance



		EUROCAE ED-242C

“MASPS FOR AMS(R)S Data and Voice Communications supporting RCP and RSP”



		This document contains Minimum Aviation System Performance Standards (MASPS) for Aeronautical Mobile Satellite (Route) Services (AMS(R)S) that provide safety communications to aircraft in airspace where 1) procedural separation is applied or 2) ATS surveillance services are provided.

		[TBD]







The necessary revision of these standards, taking into account requirements for aeronautical L-band MES, is already achieved.



A3.2  Certified aeronautical MES receiver operating 1525-1559 MHz compliant with receiver blocking requirements of -30dBm



Currently, as of mid-2022, some L-band satcom manufacturers are in the process of designing MESs that comply with the revised blocking requirement.  A Type H DLNA for use with classic aero systems that is compliant with the new receiver blocking requirement of -30 dBm from mobile-base station transmissions at 1 512-1 517 MHz has received a Technical Standards Order (TSO) from the FAA, although none have been fitted to aircraft.  An airframer Light Cockpit Satcom (LCS) programme for SBB has been certified to the revised blocking requirement and is in service on a handful of aircraft.  [Editor’s note: to be updated]



A3.3  Production of new aircraft for line-fit delivery



This phase requires time for adaptation of the production and also to adapt the processes in place as appropriate. This phase can only start when product are available and aeronautical certification is initiated. [Editor’s note: to be updated]



A3.4  Retrofit process



Supplementary type certificate (STC) must be obtained from EASA/FAA for each type and variant of aircraft. In addition to the type certificate, according to the type of Satcom and depending on specific configuration, some service bulletin may also have to be issued.



The service bulletin is a communication toward airlines to inform about the availability of some system modifications including all the information to explain the purpose of the upgrade. Depending on the rational of the modification and, especially, if the modification is required by the regulation, the airline could choose to proceed or not with the retrofit. 



The position of airlines and operators has been to accommodate updates to aircraft systems as part of the natural lifecycle of airframes and avionics (generally between 20-30 years).  On the other side, the position of some spectrum authorities on the recommended minimum timing for the replacement of Satcom equipment for the transition from phase 1 to phase 2, in order to facilitate satellite operators preparing retrofit operations for terminals/users requiring protection, is based inter-alia on Inmarsat's public service obligations for the closure of obsolete services, which is typically a minimum of 5-7 year. In that perspective, administrations may need to decide on the appropriate timelines and protection measures.

 

For today, notwithstanding with the current situation, one possible approach to accelerate the process to move ahead is to rely on new project which could encourage to update Satcom terminal (e.g Iris project).
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Base station out-of-band EIRP limits per cell () in the 1 518-1 559 MHz frequency range for base
stations operating in 1 492-1 517 MHz frequency band

Frequency range of out-of-band emissions

Maximum out-of-band EIRP

Measurement bandwidth

1518-1 520 MHz

-0,8 dBm

1 MHz

1520-1 559 MHz

- 30 dBm

1 MHz

() In a multi-sector site, the value per “cell” corresponds to the value for one of the sectors.
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Table 1

Maximum in-block EIRP per cell () for WBB ECS base stations operating in the 1 5121 517 MHz

Frequency block Maximum in-block EIRP

‘Measurement bandwidih

15121 517 MHz 58 dBm

5 MHz

() In 2 multcsector site the value per “cell” corresponds to the value for one of the sectors.

Explanatory notc to Table 1

These requirements are intended to ensure compatibility between WBB ECS operating in the 1 512-1 517 MHz
frequency block and mobile satellite services operating in the 1 518-1 525 MHz frequency band.
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1.


 


Opening and Working Arrangements


 


1.1.


 


The hybrid (in


-


person and electronic/virtual) meeting was opened by Mr Loftur Jonasson 


from the ICAO Secretariat, Montreal and Mr Andrew Roy, the Rapporteur of Working Group FSMP 


(FSMP


-


WG).  The in


-


person portion of the meeting was held at the ICAO 


Asia an


d Pacific 


(


APAC


)


 


office


 


in Bangkok, Thailand and the meeting greatly appreciated the facilities and the assistance 


provided by ICAO APAC


 


office


. Mr Jonasson acted as the Secretary of the meeting, assisted by 


Mr. Luo Yi and Mr. Derek S.L. How. Mr Roy welco


med the group and provided introductory 


remarks and meeting information. Lastly, it was noted that as for 


the 


last few meetings, developing 


a run


-


of


-


meeting schedule was much simpler due to membership providing input contributions in a 


timely manner, and t


he cooperation was appreciated.


 


 


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.
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-
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/1


6


 


is contained in Ap


pendix 


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


.  


Actions captured during discussions are shown in 


Appendix D


, together with 


the 


status of prior


-


meeting(s) actions


.
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