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REPORT


1.	Opening and Working Arrangements

1.1	The electronic/virtual meeting was opened by Mr Loftur Jonasson from the ICAO Secretariat, Montreal and Mr Mike Biggs, the Rapporteur of Working Group FSMP (FSMP-WG).  Mr Jonasson acted as the Secretary of the meeting. Mr Biggs welcomed the group and provided introductory remarks and meeting information. 

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/10 is contained in Appendix B. Papers denoted with an asterisk (“*”) are available on the closed website(s). The list of participants is in Appendix C.

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


2.	Agenda Item 2 –WRC-23 Preparations

2.1	Completion of ICAO Position for WRC-23
[bookmark: _GoBack]2.1.1	WP07 was a liaison from WP5B thanking ICAO for its draft WRC-23 Position, and asking for clarification on the positions regarding AI1.15, 1.16 and 1.17.  In particular, those positions make reference to neither adversely affects the provision of aeronautical safety-of-life services nor sets an unwanted precedent or similar. WP 5B requested clarification as to what ICAO meant by adversely affects and unwanted precedent.  After discussion the meeting added some small clarifications to the ICAO Position on those agenda items and developed elements for a reply liaison to WP 5B (Appendix K).

2.1.2	Flimsy 1 provided a consolidated list of State responses to the ICAO draft WRC-23 Position. The meeting spent considerable time reviewing the material and providing suggestions for response. Some changes were made to the draft Position. In particular, in response to comments from several States a general discussion of the ongoing radio altimeter issue (see section 3.3 below) was added to the background section of the Position on WRC-23 Agenda Items 1.2 and 1.3. While there were concerns that the addition was too long, in the end the meeting agreed the text.

2.1.3	The meeting discussed all of the inputs and resolved all of the comments. The outcome is contained in Appendix E.

3.	Agenda Item 3 – Radio Altimeter and WAIC issues

3.1	Status of SARPS

3.1.1	WP26 reported that the WAIC SARPS Correspondence Group (“CG”) tasked with advancing the completion of the WAIC SARPS per Job Card FSMP.007.01 had not progressed the completion of the WAIC SARPS since the FSMP-WG/10 meeting held in August 2020. At that meeting the unresolved issues were referred back to the CG for further deliberation toward a consensus solution. It was reported however, that the conditions at the root of the impasse had not changed since the meeting, thus productive deliberation was not possible until the results of on-going studies become available. The meeting appreciated the report and as a result of discussions made modifications to the WAIC SARPs job card (see Appendix F). The meeting also noted that timely implementation of WAIC would be useful in ensuring protection of the 4200-4400 MHz frequency band.

3.2 	Status of testing

3.2.1	No contributions were received on this topic.

3.3 	National efforts to implement broadband mobile near 4200-4400 MHz

3.3.1	Since a number of contributions were received on the agenda item topic, the meeting agreed to present all of the documents and then have a consolidated discussion at the end.
3.3.2	WP13 reported that the Australian spectrum regulator (the ACMA) had recently released an outcomes paper in response to submissions received to the July 2020 consultation looking at options to introduce wireless broadband in the 3700-4200 MHz band in Australia. The paper detailed outcomes of the review of the band, including the planning of wireless broadband up to 4000 MHz, and signals the progression of the 3700-4200 MHz band to the ‘implementation’ phase. It was further reported that the ACMA will convene a Technical Liaison Group in Q2 2021 to gather input into the technical frameworks for both spectrum licensed and apparatus licensed segments of the 3700-4200 MHz band to ensure an adequate level of protection to aeronautical systems and consider any necessary mitigations. The meeting noted some technical questions with the ACMA decision/approach, and in particular the reflection coefficient assumed,  and an action item was generated (AI 11-01) to provide comments to the Australian Panel member by 31 March, 2021 to support his participating in the TLG.

3.3.3	WP19 reported on activities undertaken by industry to address the deployment of new cellular terrestrial systems supporting “5G” applications in in the C band (portions of the 3700-4200 MHz band). The stated goal was to bring to the attention of the FSMP the potential for harmful interference to radio altimeters, and to request from FSMP participants any information regarding potential C Band 5G deployment in their countries. 

3.3.4	WP21 recommended that ICAO provide international guidance on the protection of radar altimeters given the number of administrations independently considering 5G deployment in the adjacent band.  It included a reference to a recent report that significantly improves aviation’s understanding of how the radar altimeter operates in the presence of such interference. 

3.3.5	WP27 provided a study regarding the potential interference from 5G base stations operating in the frequency range 3.6-3.8 GHz and fixed wireless access base stations in the frequency range 3.8-4.19 GHz into radio altimeters. Active antennas for base stations were not considered.This study considered various scenarios as defined by the information contained in International Telecommunication Union, European Commission and UK regulations/documents. The meeting appreciated the alternative analysis presented and an action item was generated (AI 11-02) to provide any comments to the author to improve the study.

[bookmark: _Hlk16786301]3.3.6	WP30 presented the results of studies on the co-existence between 5G and Radio Altimeters (RAs) in Japan. It also introduced the results of related laboratory tests for the 5G new radio (NR) format. The meeting highly appreciated the updated information given. It was noted that performance variation between different units of the same model of RA equipment was not assessed.


3.3.7	WP32 discussed the RF filtering requirement in Recommendation ITU-R M.2059 and in particular the interpretation of 24 dB/octave. The paper concluded that for each octave (doubling of radio frequency for the upper cut off radio frequency edge or dividing by 2 for the lower cut off radio frequency edge), the gain, G (f), will be diminished by an additional 24 dB. In the case of the radio altimeter in the Recommendation, the -24 dB points would be at 2100 MHz and 8800 MHz.

3.3.8	IP03 provided information on the actions/mitigations techniques that were taken in France in response to potential interference to aeronautical Radio Altimeters operating in the 4200 - 4400 MHz frequency band, caused by IMT systems currently operating or planned to operate in the frequency band 3400 - 3800 MHz in Europe.

3.3.9	IP06 noted that interference to radio altimeters is a phenomenon already encountered in flight before 5G deployment, and provided an analysis of some factual results of interference to radio altimeters found on in-service aircraft. The objective was to improve awareness and identify some patterns to help to prevent future cases of harmful interference. The paper also showed that airworthiness certified radio altimeters may be disturbed by licensed mobile stations when these stations are located very close to aerodrome approach areas.

3.3.10	IP07 reported that regulatory actions by countries to enable the introduction of 5G cellular services in frequency bands near the 4 200  4 400 MHz band are raising concerns about potential interference to radio altimeters. As an example, recent regulatory activity in the United States has allowed 5G to be implemented in the frequency band 3 700  3 980 MHz. The paper noted that the new usage led RTCA, Inc. to conduct a study to determine the extent and severity of any potential risk to public safety from harmful interference to radio altimeters.  Subsequent to the RTCA study, aviation industry stakeholders developed recommendations for 5G mitigations that could be used by 5G systems until new radio altimeter standards can be developed, and equipment compliant with those standards developed and deployed.  The information paper presented the findings of the RTCA study and subsequent efforts to develop recommended 5G mitigations.  The meeting agreed an action (AI 11-03) to provide any comments on the RTCA Report to the authors.

3.3.11	IP08 was the output of the ICAO Flight Operations Panel 7th meeting (FLTOPSP/7) review of the issue of potential 5G interference to radio altimeters. The Panel concluded that interference to the altimeter would constitute a major risk, and provided examples of airline operations impacted by similar interference. In conclusion, the Panel reported “The radar altimeter is one of the most critical components to an aircraft’s operations; and the only sensor onboard an aircraft providing a direct measurement of the aircraft’s clearance over the terrain or other obstacles. This information is the most critical information in many automated landing and collision avoidance systems. Undetected failure of this sensor can therefore lead to catastrophic results; and false alarms have the potential to undermine trust in the avionics systems.”

3.3.12	Considerable discussion ensued from the presentation of the papers. The following actions/items were agreed by the meeting:
a. Elements for a proposed State Letter on possible interference to radio altimeters were drafted (Appendix G).
b. A correspondence group on radio altimeters (CG-RA) was formed to collect information on a number of topics related to 5G/altimeter compatibility (AI 11-04). Details on the CG-RA can be found in Appendix H.
c. Membership was asked to provide any technical studies on radio altimeter compatibility with other services operating in nearby frequency ranges to the CG-RA.
d. Noting that a work item on the subject “Compatibility between MFCN operating in 3400-3800 MHz and Radio Altimeters (RA) operating in 4200-4400 MHz” had been agreed by the European Conference of Posts and Telecommunications Administrations (CEPT) Electronic Communications Committee (ECC) project team 1 (PT1), aeronautical experts from member countries were encouraged to participate in the effort to ensure aviation equities were represented. The effort is to start March 2021 and terminate in July 2022.
e. The meeting noted that the use of “/octave” can be interpreted in more than one way. The meeting agreed that in the context of Recommendation ITU-R M.2059, the frequency to be used in the filter rejection in terms of “/octave” was the absolute frequency and not the emission or allocated bandwidth. It was noted by several members that this resulted in a relatively poor rejection level which should be addressed by the ongoing specification work for future radio altimeters.
f. It was noted that in other ITU-R Recommendations and in some countries, the frequency reference in designation of “/octave” is the emission bandwidth. These are for transmitter characteristics however.
g. It was noted that technical means to reduce transmitted emission levels at a given offset frequency may be less complex than the technical means necessary to reject interference at that same offset frequency. In particular it may difficult to achieve relevant rejection in the receiver at the frequencies in adjacent bands in which high power emissions are transmitted while still maintaining receiver performance (e.g., signal distortion, group delay, etc) and reasonable size, weight and cost.

4.	Agenda Item 4 – Development of guidelines for compatibility studies

4.1	Aeronautical protection criteria (e.g., VHF communications)

4.1.1	No contributions were received on this topic.

4.2	Aeronautical safety margins

4.2.1	No contributions were received on this topic.

5.	Agenda Item 5 – Development of (planned) material for ITU-R studies

5.1	WRC-23 AI 1.6 Suborbital Vehicles

5.1.1	IP05 provided information on potential benefits that may be gained in identifying MSS systems operating in the 1.6/1.5 GHz frequency bands to support safety and non-safety related voice and data communications (including the transmission of flight tracking data and other aeronautical telemetry information) by stations on sub-orbital vehicles (SoV) when they are operating their flight paths in space.  In particular the paper suggested that such provisions would complement the use of MSS by stations on SoV when operating their flight paths within the Earth’s atmosphere.  The meeting appreciated the information and indicated the ICAO Position on WRC-23 agenda item 1.6 would be revisited when the ITU-R studies are complete.


5.2	WRC-23 AI 1.7 VHF AMS(R)S

5.2.1	 WP04 presented a liaison from ITU-R WP5B asking ICAO a number of questions to facilitate studies on WRC-23 agenda item 1.7. The meeting agreed that there were a number of papers on the topic and all should be presented and then a general discussion should be held.

5.2.2	WP11 provided some antenna patterns of VHF antennas installed on aircraft in order to support an ICAO response to the ITU liaison requesting such information. Patterns were provided for long-range and short-range aircraft, for a number of antenna locations on those aircraft, and with respect to the horizontal, longitudinal and transverse planes. 

5.2.3	WP12 provided material to include in a response to ITU-R Working Party 5B regarding  aircraft antenna pattern, VHF receiver minimum sensitivity requirement, and the required link availability performance. The paper also noted that it would be beneficial to address, from an ICAO point of view, the question of compatibility between AM(R)S and AMS(R)S, and indicate to WP5B that such studies wouldn’t be required within ITU-R.

5.2.4	WP17 provided updates on the preliminary space-based VHF technical study findings to-date, and the progress of discussions at ICAO and ITU meetings.  

5.2.5	Following presentation of the papers, the meeting held a general discussion focussed on getting study material to ITU-R in time to meet the WRC-23 schedule (all parameters for compatibility studies due by July 2021, meaning the relevant space-VHF material would need to be input to the May 2021 WP5B). In the end it was agreed to forward the input material (WP04, WP11, WP12 and WP17) to the Communications Panel for them to develop a draft response to WP 5B. That response would be returned to FSMP by 1 April, 2021 and coordinated by correspondence with FSMP membership by 15 April, 2021. The resultant output would be elements for an ICAO response to the May 2021 meeting of WP 5B. See Appendix M. See also FSMP-WG/11 IP02 for ongoing work within the CP on this topic (Section 10.5 below).

5.2.6	WP29 reported on a European initiative called VOICE which has the objective of performing a proof of concept for the Satellite-Based CNS technology in a real environment by the end of 2022. The meeting appreciated the information and provided a number of comments to the author. In particular it was stressed that a concept of worldwide-reserved channels for space-VHF would likely not be supported. In addition, since the paper raised the idea of including VHF data in the space-VHF concept, the author was asked to support ITU-R studies on the compatibility of that function with non-ICAO systems.


5.3	WRC-23 AI 1.8 Resolution 155/FSS for UAS

5.3.1	WP05 was a liaison from WP5B thanking ICAO for the information it provided related to WRC-23 agenda item 1.8, and offering initial responses to some of the questions raised. In addition, WP5B noted that it will keep ICAO informed on the progress of the studies under WRC-23 agenda item 1.8 and provide additional clarifications and responses subsequently. The meeting discussed the paper and appreciated the responses.

5.3.2	WP15r1 provided the results of the work done by the correspondence group on identifying potential issues with and possible solutions to Resolution 155. The meeting appreciated the effort and agreed that the correspondence group should continue to meet and that there would be a dedicated session on the output at FSMP-WG/12.

5.3.3	WP16 discussed the origins of WRC-23 agenda item 1.8 and whether the current proposed solution met those original objectives, or whether there is another solution that could provide an alternative should the current solution fail to meet ICAO’s requirements. The meeting supported that ICAO continue to support the use of FSS in accordance with the principles contained in the current Resolution 155 (Rev. WRC-19) for C2 Links (command/control of remotely piloted aircraft) where ICAO requirements can be met, while noting that other options for that function could be available.
5.3.4	WP23 proposed text for a liaison to ITU-R WP5B to inform them about the already established SARPs concerning C2 Links.  The meeting proposed some modifications to the proposed text, and agreed to send the revised version to WP5B (see Appendix K).

5.4	WRC-23 AI 1.9 Wideband HF

5.4.1	WP01 provided a reply liaison from WP3L to WP5B on which ICAO was copied. In the document WP3L provides guidance to WP5B regarding HF propagation to assist in studies regarding WRC-23 agenda item 1.9.  During discussion it was noted that the BR had software available free of charge for calculating ground-wave and sky-wave propagation effect. The meeting noted the material with appreciation.

5.4.2	WP22 provided technical considerations concerning digital technologies for commercial aviation safety-of-life applications using WideBand HF (WBHF) systems. The meeting had a long discussion on the topic and noted that material from WP01 could help fill some of the currently-empty sections. In addition, it was noted that though actual WBHF technical characteristics are not, for the time being, fully available, an ITU-R contribution for the next WP 5B meeting should include the materials necessary to allow WRC-23 efforts to progress.

5.4.3	During discussion the meeting highlighted that the SARPS to be developed for the new WBHF system must ensure that its operation does not impact the current aeronautical HF system and that the SARPS development needs to be completed prior to the commissioning of the new WBHF. The meeting thus encouraged the work on the SARPS development to start and that the progress is reported to future FSMP meetings leading to WRC-2023.

5.5	WRC-23 AI1.10 Non-safety AMS

5.5.1	No contributions were received on this topic.

5.6	WRC-23 AI9.2 Radio Regulations clean-up

5.6.1	No contributions were received on this topic.

5.7	Other

5.7.1	WP02 contained a reply liaison from WP3K regarding questions ICAO had asked about Recommendation ITU-R P.528-4 (i.e., asking WP3K to lower the minimum frequency limit of validity and include support for vertical polarization).  It was reported that a preliminary draft new revision to P.528-4 had been completed that includes updated software and data products.  WP3K will consider elevating that document for submission to Study Group 3 in 2021.  In addition, WP3K drew ICAO’s attention to Correspondence Group (CG) 3K-3M-9, which has updated its Terms of Reference and will be studying the modelling of air-to-ground paths in the intersessional period.  WP3K invited members of ICAO to participate and contribute to the work of that CG. The meeting appreciated the cooperation of WP3K in making the P.528 modification and an action item was instituted (AI 11-05) encouraging membership to participate in the 3K-3M-9 CG studying how to model air-ground paths.

5.7.2 	WP03 provided a reply liaison from WP5B to WP7C on which ICAO was copied. In the document WP5B provides guidance to WP7C regarding WRC-23 agenda item 9.1 topic a) on space weather sensors. As part of that response, WP5B noted that “for the aeronautical mobile service, no ITU-R Reports or Recommendations are available for the frequency bands identified by WP 7C. ICAO is also copied on this liaison statement who may then provide additional information to WP 5B and WP 7C, if information becomes available”. The meeting noted that there were a number of ICAO-standard systems operating in frequency bands under consideration by WP 7C and as a result elements for a reply liaison to WP 5B, with copy to WP 7C, was drafted (see Appendix I).

6.	Agenda Item 6 – 5 GHz band planning

6.1	AeroMACS

6.1.1	No contributions were received on this topic.

6.2	Global UAS/RPAS channel plan

6.2.1	WP06 was a liaison from WP5B informing ICAO WP5B had initiated a new working document towards a preliminary draft new Recommendation relative to the technical characteristics and protection criteria for UAS CNPC links in the 5 030-5 091 MHz band, addressing both line-of-sight and beyond line-of-sight systems. WP5B noted that it invited ICAO to provide comments relating to that document, and would keep ICAO informed of developments regarding this topic. The meeting agreed to forward the material to the RPAS Panel to develop any response.

[bookmark: _Hlk63244783]6.2.2	WP14 proposed an amendment to Annex 10, Volume V, on the frequency bands that may be used for the operation of satellite-based C2 Link systems. Currently aeronautical L-band (1.6/1.5 GHz) MSS systems for the operation of satellite-based C2 Links are limited to the frequency bands: 1 610-1626.5 MHz, 1 545-1 1 555 MHz and 1 646.5-1 656.5 MHz; the latter two often termed “the 2x10 MHz”.  The working paper proposes the two latter frequency bands be extended to cover the wider available frequency ranges over 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz (Earth-to-space) that are accessible for the provision of aeronautical MSS safety communications.  FSMP was invited to review and endorse the proposed amendments on the frequencies available for L-band aeronautical MSS systems in the operation of satellite-based C2 Links, and to communicate its recommendation to the C2 Working Group of the RPAS Panel. The meeting noted that the RPAS SARPS had been approved 2-days prior and as such proposing a modification at this point was not timely. The meeting did take an action (AI 11-06) to consider future RPAS use of more than the current 2x10 MHz in the L-Band consistent with how the band is currently used for conventional manned-aircraft AMS(R)S communications.

6.2.3	WP18 provided a proposed reply to the ITU-R WP5B liaison regarding use of 5 GHz frequencies for unmanned aircraft command and control (see FSMP-WG/11 WP06). The meeting noted that any parameters should be provided by the RPAS Panel and as a result the document was referred to them for their review (see Appendix J) regarding both WP06 and WP18).

7.	Agenda Item 7 – New provisions to support aeronautical radiocommunications

7.1	L-Band digital aeronautical communications system (LDACS)

7.1.1	IP04 (including attachment) gave an overview of LDACS which is currently under standardization within the Project Team Terrestrial Data Link (PT-T) of the Communications Panel (CP) of ICAO. The meeting appreciated the information and provided a number of comments and questions to the author.

8.	Agenda Item 8 – Interference from non-aeronautical sources

8.1	Programme making and special events (PMSE)

8.1.1	No contributions were received on this topic.

8.2	Mobile service communications adjacent to 1518 MHz satellite communications band

[bookmark: _Hlk65180222]8.2.1	WP28 provided an update on the status of discussions within the ITU-R Working Parties 4C and 5D toward finalizing the Draft New Recommendation and Report on the adjacent band compatibility studies of IMT systems in the frequency band 1 492-1 518 MHz and MSS in the frequency band 1 518-1 525 MHz.  In addition, since work is still progressing on the completion of these documents within the ITU-R, it was requested that FSMP extends the due date of Action Item Number 10-05 to the FSMP-WG/13 meeting to permit any progress and consensus reached within the ITU-R, in identifying co-existence measures between the operation of IMT and aircraft earth stations around airports, to be reflected within the draft guidance note being developed within FSMP.  The extension will also provide additional time for the comments identified at FSMP-WG/10 to be taken into account in a revision of the draft guidelines.  It is also proposed to establish an informal correspondence group to progress the work between FSMP meetings. The meeting agreed to extend the date for AI 10-05 and to the formation of the informal correspondence group. Interested parties should send their email details to the rapporteur of the group (Kamlesh.Masrani@inmarsat.com) (AI 11-07).

8.3	LED lighting systems

8.3.1	No contributions were received on this topic.

9.	Agenda Item 9 – Revision of ICAO Frequency Spectrum Handbook (Doc 9718)

9.1	Restructure of Volume I

9.1.1	WP09 proposed changes to Doc 9718 concerning the paragraphs about LDACS (L-band Digital Aeronautical Communications System) in Chapter 7-II. The change requests were produced by the Communications Panel (CP) at their Working Group of the whole Meeting in October 2020.  LDACS is currently under standardization within Project Team-Terrestrial of the CP Data Communications Infrastructure Working Group (CP/DCIWG), and the existing material on that system in the Handbook is outdated.  The meeting discussed the proposed changes, and with slight modifications to make clear the band-compatibility issue was still under development, approved the change. Since the proposal was made to the current structure of the Handbook, it was included in the Volume I update.

9.1.2	WP25 was a response to the request (AI 09-06) from FSMP-WG/9 to review the system characteristics structure in WG/09 WP20, and to provide necessary system information to produce a section for the Inmarsat satellite system.  The meeting discussed the proposal, and as part of the discussion the observer from RTCA noted that RTCA documents would be provided free of charge to any ICAO Panel if needed to further the work of ICAO. The proposed changes were accepted, noting that the material cannot be incorporated until the Handbook re-structure actually occurs.

9.1.3	Flimsy 7 provided a consolidated list of comments on Chapters 7 and 8 of Volume I of the Handbook. The meeting stepped through all of the proposals and after comment and correction approved the changes. It was also observed during the discussion that, while it is appropriate for the handbook to stay close to wording in approved ICAO policies, it would be useful to consider when drafting that such documents may be read outside the aeronautical community and wording may be open to wider interpretation.

9.2	Inclusion of material from Annex 10, Vol I (nav-aids) “green pages”

9.2.1	WP10 provided ITU provisions supporting the safety aspects of aeronautical systems for inclusion in proposed Volume-B of the revised Doc-9718 ICAO Spectrum handbook.  The paper also highlighted the need for reviewing Recommendation ITU-R SM. 1535-0 (07/2001). The meeting discussed the proposal, and an action item (AI 11-08) was drafted to ask membership to consider possible changes to SM.1535. It was noted that any eventual proposals for change should be input to ITU-R from States and not from ICAO.

9.3	Update of Volume II

9.3.1	WP08 rev1 presented draft amendments to the Handbook Volume II developed by the Navigation Systems Panel (NSP). The amendments contained frequency assignment planning criteria for VHF and UHF aeronautical radionavigation aids based on existing/updated text that is being relocated from the green pages of Annex 10, Volume I and on entirely new text. The proposal also included some revisions to Chapter 1 and changes to Chapter 2 (VHF COM) to address compatibility with GBAS systems.  At its Sixth Meeting (NSP/6), 2 – 13 November 2020, the NSP approved the material for submission to the FSMP for review, noting that comments and change requests arising from the FSMP review would be taken into account when finalizing the proposed amendments.  The meeting appreciated all of the work done by NSP and in particular Robert Witzen, and acknowledged the improvements. Proposed changes were agreed with minor editorial changes (included in the revision to the paper), and will be incorporated into the draft Volume II.

10.	Agenda Item 10 – Any other business

10.1	WP20 raised a concern about the increased use of provisions in external organisations (e.g. AEEC, ETSI, EuroCAE, RTCA, etc) in ICAO standards and recommended practices and asked the meeting’s views on the issue.  The meeting appreciated the concern and noted that while there were Assembly Resolutions calling for concise performance-based SARPS, there was little guidance available on what constituted performance, in particular in terms of Annex 10 SARPs. It was also noted that the ICAO Integrated CNS and Spectrum Task Force (ICNSS-TF) was also looking into the issue.

10.2	WP24 discussed the work to mitigate current VDL spectrum growth and its subsequent impact on scarce VHF aeronautical spectrum.  It noted that while some options have been discussed to offload all non-ATS messages, the problem should instead be assessed as a whole, including what is causing the increase in VDL traffic and attempts should be made to mitigate the source of such data growth. The paper generated considerable discussion and in the end the meeting noted the importance and complexity of the issue and  encouraged (AI 11-11) the author to submit the paper to the next meeting of the CP (or the new FVSG; see IP02). FSMP would supply assistance to the CP as needed.

10.3	WP31 contained a draft reply liaison statement to WP 5B regarding studies on detect and avoid systems for unmanned aircraft. The meeting discussed the proposal, and with the agreement to remove the highlighting from Section 5 of Attachment B, agreed to the liaison.

10.4	IP01 provided information on the use of ultra wide band (UWB) devices and their regulation in India.  The meeting appreciated the information and the Rapporteur took the opportunity draw participant attention to AI 10-06 on the topic.

10.5	IP02 reported on the establishment of the Future VHF Sub-Group (FVSG) under Project Team – Terrestrial (PT-T) of the Data Communications Infrastructure Working Group (DCIWG) of the ICAO Communications Panel (CP).  The meeting appreciated the information and provided a number of comments and questions to the author. Particular attention was drawn to the ITU timeline for WRC-23 agenda items, and in particular that technical details on the space-VHF must be submitted to the May 2021 meeting of ITU-R WP 5B to meet the deadline.

10.6	Flimsy 6 attempted to clarify the situation when allocations to the mobile satellite service can be used for the provision of aeronautical mobile satellite (Route) services. The meeting agreed that the proposal currently being circulated in the CP Project Team – Satellite (PT-S) was not correct, and a number of issues were raised. These included that regulatory conditions that apply to MSS in the 1525-1559 MHz/1626.5 -1660.5 MHz bands are not generally applicable in other frequency bands, and as such solutions that apply to AMS(R)S in those bands may not extend to the general mobile satellite service. In addition, the meeting agreed that any changes regarding allocation issues should be formally liaised to the FSMP. At his request, action items (AIs 11-09, 11-10) were given to the CP co-chairman to convey the FSMP concerns to the PT-S. FSMP members are invited to support the on-going discussions in PT-S on this issue.


11.	Date of next meeting

11.1	The FSMP-WG/12 meeting is scheduled for 4-15 October, 2021 in a virtual format. Papers for FSMP-WG/12 are due one week prior to the meeting.
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(Virtual, 1-12 March, 2021)

[bookmark: Attachment_1A]AGENDA

Agenda Item 1	Opening and Working Arrangements
a)	Action Item Review
b) 	Status of tasks identified on Job Cards

Agenda Item 2		WRC-23 Preparations
a) 	Completion of ICAO Position for WRC-23, review and address State Letter responses
b) 	Identified conflicts between administration preliminary proposals and ICAO Position
c)	Discussion of possible future agenda item proposals from administrations

Agenda Item 3		Radio Altimeter and Wireless Aircraft Intra-Communications (WAIC) issues
a)	Status of SARPS
b)	Status of testing
c)	National efforts to implement broadband mobile near 4200-4400 MHz

Agenda Item 4		Development of guidelines for Compatibility Studies:
a)	Aeronautical protection criteria (e.g., VHF Communications)
b)	Aeronautical safety margins

Agenda Item 5		Development of (planned) Material for ITU-R Studies on:
a)	WRC-23 AI1.6 Suborbital Vehicles
b)	WRC-23 AI1.7 VHF AMS(R)S
c)	WRC-23 AI1.8 FSS for UAS
d)	WRC-23 AI1.9 Wideband HF
e)	WRC-23 AI1.10 Non-safety AMS
f)	WRC-23 AI9.2 Radio Regulations clean-up
g)	Other

Agenda Item 6		5 GHz Band Planning
a)	AeroMACS
b)	Global UAS/Remotely Piloted Aircraft Systems (RPAS) channel plan

Agenda Item 7		New Provisions to Support Aeronautical Radiocommunications
a)	L-Band digital aeronautical communications system (LDACS)

Agenda Item 8		Interference from Non-Aeronautical Sources
a)	Programme making and special events (PMSE)
b)	Mobile service communications adjacent to 1518 MHz satellite communications frequency band
c)	LED lighting systems

Agenda Item 9		Revision of ICAO Frequency Spectrum Handbook (Doc 9718)
a)	Restructure of Volume I
b)	Inclusion of material from Annex 10, Vol I (nav-aids) “green pages”
c)	Update of Volume II

Agenda Item 10		Any Other Business

APPENDIX B

List of Papers
“*” papers available on closed website(s)

List of Working Papers



	Paper #
	Source
	Title
	Agenda Item

	1
	Secretary
	Liaison from ITU-R Working Party 3L on WRC-23 AI1.9
	5d

	2
	Secretary
	Liaison from ITU-R Working Party 3K on Recommendation ITU-R P.528-4
	5g

	3
	Secretary
	Liaison from ITU-R Working Party 5B on WRC-23 AI9.1 topic a)
	5g

	4
	Secretary
	Liaison from ITU-R Working Party 5B on WRC-23 AI1.7
	5b

	5
	Secretary
	Liaison from ITU-R Working Party 5B on WRC-23 AI1.8
	5c

	6
	Secretary
	Liaison from ITU-R Working Party 5B on UAS CNPC in 5030-5091 MHz band
	6b

	7
	Secretary
	Liaison from ITU-R Working Party 5B on WRC-23 AI1.15, 1.16 and 1.17
	2a

	8r1
	Secretary
	Liaison from NSP regarding proposed amendments to Doc 9718 Volume II
	9c

	9
	Rapporteur of CP PT-T
	Request to Change Spectrum Handbook With Regard to LDACS
	9a

	10
	Airports Authority of India
	Materials for Doc 9718/New Volume B
	9b

	11
	C. Pichavant
	VHF antenna radio patterns to support ITU WRC-23 Agenda Item 1.7 on Space-based VHF
	5b

	12
	A. Guignot
	Proposal for a reply liaison statement to ITU-R WP5B regarding the agenda item 1.7
	5b

	13
	E. D’Amico
	Status on replanning the 3700–4200 MHz band in Australia
	3c

	14
	K. Masrani
	Proposed amendments to Annex 10, Volume 5
in respect to L-band MSS frequency use in C2 Link SARPs
	6b

	15r1
	J. Mettrop
	RESULTS OF THE CORRESPONDENCE GROUP ON RESOLUTION 155 ISSSUES
	2a/5c

	16
	J. Mettrop
	WRC-23 AGENDA ITEM 1.8 POTENTIAL ALTERNATIVE SOLUTION
	2a/5c

	17
	Singapore
	Updates on Space-based VHF Communication
	5b

	18
	A. Guignot
	Proposal for a reply liaison statement to ITU-R WP 5B on the RPAS at 5 GHz
	6b

	19
	ICCAIA
	Working Paper to Encourage ICAO and Panel Member Participation in Country Regulatory Activities that Could Cause Interference to Radio Altimeters
	3c

	20
	J. Mettrop
	REFERENCING OF EXTERNAL ORGANISATIONS PROVISIONS IN ICAO STANDARDS AND RECOMMENDED PRACTICES
	10

	21*
	A. Roy
	International Action on RA Spectrum
	3c

	22
	I. Martin
	PRINCIPLE AND TECHNICAL CONSIDERATIONS FOR THE WIDEBAND HF FOR AGENDA ITEM 1.9 WRC-23
	5d

	23
	F. Butsch
	Draft Liaison statement to ITU informing on SARPs for RPAS C2 Links
	5c

	24
	A. Roy
	Considerations for VHF Datalink Spectrum Congestion Mitigations
	10

	25
	K. Masrani
	ICAO SPECTRUM HANDBOOK – VOL. C
UPDATES ON TECHNICAL CHARACTERISTICS
	9a

	26
	D. Redman
	Report of the WAIC SARPS Correspondence Group
	3a

	27
	J. Mettrop
	UK Deployment of Mobile Systems in the Frequency Range 3.6-4.2 GHz and the Theoretical Impact on Radio Altimeters
	3c

	28
	k. Masrani
	Draft  guidance note on Mobile service communications adjacent to the 1 518-1 559 MHz SATCOM band
	8b

	29
	ENAIRE, Indra, EUROCONTROL
	Updates on Space-based VHF Communications
	5b

	30
	N. Yonemoto, etal
	The compatibility study between 5G base stations and radio altimeters in Japan and update of the result of measurement campaign
	3b

	31
	Secretary
	Draft reply Liaison Statement to ITU-R WP5B
On Studies on detect and avoid systems for unmanned aircraft
	10

	32
	C. Fleury
	Filtering of Radio Altimeter in ITU-R M.2059
	3c




List of Information Papers, Presentations and Flimsies


	Paper #
	Source
	Topic
	Agenda Item

	1
	Airports Authority of India
	Update on the use of UWB systems in India
	10


	2
	Rapporteur of FVSG
	Establishment of ICAO Future VHF Sub-Group (FVSG) under CP-DCIWG
	10

	3r1
	C. Fleury
	Actions taken in France to mitigate interference into the radio altimeters systems from 5G/MFCN in the band 3.4-3.8 GHz
	3c

	4
w/attach
	PT-T Rapporteur
	LDACS Briefing - Current Status of LDACS Development and Standardization
	7a

	5
	K. Masrani
	Consideration of the use of MSS Frequency Bands at 1.6/1.5 GHz to Support Communications for Sub-Orbital Vehicles
	5a

	6
	J. Giné
	Radio Altimeter Interference in Approach
	3c

	7
	ICCAIA
	Study of Interference with Radio Altimeters from Potential 5G Implementations in the United States
	3c

	8
	FLTOPSP
	Problem Statement – 5G interference with radar altimeter frequency band
	3c



	
PRESENTATIONS


	1
	
	
	

	2
	
	
	



	

FLIMSIES


	1
	Secretary
	Responses from States regarding the draft ICAO WRC-23 Position
	2a

	2
	Rapporteur
	Outcomes of meeting discussions on agenda item 3c
	3c

	3
	Rapporteur
	Proposed modifications to the WAIC job card 07.01
	3a

	4
	Rapporteur
	Elements for possible RLS to WP 5B/7C on WRC-23 agenda item 9.1 a)
	5g

	5
	Rapporteur
	Elements for LS to RPASP of WP06 & WP18
	5c

	6
	J. Mettrop
	Use of MSS for the Provision of AMS(R)S
	10

	7
	A. Roy
	Review of chapters 6 & 7 of the Handbook Vol1
	9

	8r1
	A. Roy
	Output of drafting group on State Letter elements
	3c

	9r1
	M. Weber
	Draft Liaison statement to ITU informing on SARPs for UAS CNPC Links
	5c

	10
	Rapporteur
	Elements for RLS to WP5B WRC-23 AI 1.15, 1.16, 1.17
	2

	11
	Rapporteur
	Elements for LS to CP on satellite VHF
	5b



	 
APPENDIX C

Eleventh meeting of the Working Group of the Frequency Spectrum Management Panel (FSMP-WG/11)

Virtual meeting (e-meeting),    1-12 March, 2021

LIST OF PARTICIPANTS

	COUNTRY/
ORGANIZATION 
	NO.
	NAME
	DESIGNATION-JOB TITLE/ TELEPHONE
	EMAIL

	AUSTRALIA
	1. 
	Edmondo D’Amico

	Senior Engineering Specialist (RF Spectrum)
Air Services Australia
Tel: +61-2-6268-5443
	eddy.damico@airservicesaustralia.com



	
	2. 
	Matthew Kelly
	Air Services Australia
	matthew.kelly@airservicesaustralia.com 

	BRAZIL
	3. 
	Vahe Antoine Yaghdjian

	Telecommunications Engineer
Department of Air Space Control – DECEA
Technical Subdepartment – Technical Coordination Division
Rio de Janeiro - Brazil
Tel: +21- 2101–6487/21-99955–3305
	vahevay@decea.gov.br 
vahe.antoine@gmail.com 






	
	4. 
	Gerson Monteiro Siqueira

	 CNS Advisor
Department of Air Space Control – DECEA
Technical Subdepartment 
Rio de Janeiro - Brazil
Tel: +55 21- 2101–6665
	monteirogms@decea.gov.br

	
	5. 
	Wallace Gutemberg Medeiros Luz
	CNS Advisor
Department of Air Space Control – DECEA
Technical Subdepartment 
Rio de Janeiro - Brazil
Tel: +55 21- 2101–6579
	gutembergwgml@decea.gov.br


	CANADA
	6. 
	Michel Drolet
	Air Navigation Standards Inspector
Transport Canada
Tel:  +1 613-991-3325
	michel.drolet@tc.gc.ca 

	
	7. 
	John Taylor
	Aeronautical Spectrum Regulations Specialist
Canada
Tel: +1-613-993-4061
	john.taylor@tc.gc.ca

	
	8. 
	Milivoje Jevtovic
	Manager, Spectrum Management
Nav Canada
Tel.	 +1 613 248 7275
	Milivoje.Jevtovic@navcanada.ca


	
	9. 
	Seyed Rastaghi
	Nav Canada
	Seyed.Rastaghi@navcanada.ca

	
	10. 
	Michael Vachenko
	Nav Canada
	Michael.Vachenko@navcanada.ca

	CHINA
	11. 
	Zhao Liang
	FSMP Member
Civil Aviation Administration of China
	zhaoliang@adcc.com.cn 

	
	12. 
	Cui Kaitao
	Advisor
Civil Aviation Administration of China
	cuikaitao@caacsri.com 

	
	13. 
	Ye Jiaqan
	
	

	FRANCE
	14. 
	Christian Fleury
	IESSA - Spectrum Manager
France  DGAC/ Direction des services de la Navigation Aérienne
Toulouse – France 
Tel:  +33-0-562-14-55-41
Cell: +330625164420
	christian.fleury@aviation-civile.gouv.fr 

	
	15. 
	Alexandre Guignot
	Spectrum Management, DGAC-DSNA-DTI-CNS-FRS, 1Av du Dr Maurice Grynfogel BP53584 31035 Toulouse-France

	alexandre.guignot@aviation-civile.gouv.fr

	
	16. 
	Pierre Ladoux
	
	pierre.ladoux@aviation-civile.gouv.fr

	
	17. 
	Ivan Martin
	4, Avenue des Louvresses
92622 Gennevilliers
France
Tel:	+33 6753 58171
	ivan.martin@thalesgroup.com



	
	18. 
	Florian Ribaud
	ENAC
	florian.ribaud@recherche.enac.fr

	
	19. 
	Axel Garcia Peña 
	
	axgarcia@recherche.enac.fr

	
	20. 
	Josep GINE i CORTIELLA
	
	JOSEP.GINE-I-CORTIELLA@atr-aircraft.com

	
	21. 
	Jérome ANDRE
	
	Jerome.ANDRE@anfr.fr

	
	22. 
	Thibaut CAILLET
	
	Thibaut.CAILLET@anfr.fr

	
	23. 
	Rabie OULARBI
	
	Rabie.OULARBI@anfr.fr

	
	24. 
	Benoit LOUVET
	
	Benoit.Louvet@thalesaleniaspace.com

	
	25. 
	Luca SIMONINI
	
	Luca.Simonini@thalesaleniaspace.com

	GERMANY
	26. 
	Dr. Felix Butsch
	Head of Frequency Management
DFS Deutsche Flugsicherung GmbH, 
(German Air Navigation Services)
SIS/MF (Spectrum and Frequency Management Office) - Am DFS-Campus 10
D-63225 Langen, GERMANY
Tel:  +496103707-1533
Cell: +49-172 6677682
	Felix.Butsch@DFS.DE 


	
	27. 
	Martin Weber
	Federal Network Agency, Germany
	Martin.weber@bnetza.de 

	
	28. 
	Christian Beitz
	Federal Supervisory Authority for Air Navigation Services, Germany
	Christian.Beitz@baf.bund.de


	
	29. 
	Sergio Bovelli
	Airbus
	sergio.bovelli@airbus.com

	
	30. 
	Michael Schnell
	Deutsches Zentrum für 
Luft- und Raumfahrt (DLR)
(German Aerospace Center)
	Michael.Schnell@dlr.de

	INDIA
	31. 
	Ajay Kumar Kapur
	General Manager (CNS)
India / Airports Authority of India
Tel: +91 9868815045
	akkapur@aai.aero 

	
	32. 
	Rahul Chaudhary
	Senior Manager (CNS)
India/Airports Authority of India

	crahul@aai.aero 


	
	33. 
	A. S. Yadav
	Jt GM (CNS)
	​asyadav@aai.aero

	
	34. 
	M. Rajith Ali
	Asst GM (CNS)
	rali@aai.aero 

	
	35. 
	Umesh Kumar
	Asst GM (CNS)
	umeshkc@aai.aero 

	JAPAN
	36. 
	Kazuya Kawamura

	Special Assistant to the Director
JAPAN Civil Aviation Bureau
Phone: +81-3-5253-8756
	kawamura-k2v8@mlit.go.jp

	
	37. 
	Go CHIBA
	Special Assistant to the Director
JAPAN Civil Aviation Bureau
Phone: +81-3-5253-8756
	chiba-g10w2@mlit.go.jp

	
	38. 
	Kazuma KOMIKADO
	Special Assistant to the Director,
Japan Civil Aviation Bureau
Phone: +81-3-5253-8737
	komikado-k1094@mlit.go.jp

	
	39. 
	Mitsuhiro Kawatsuhara
	Chief
Ministry of Internal Affairs and Communications
Phone: +81-3-5253-5902
	m.kawatsuhara@soumu.go.jp

	
	40. 
	Toshio Nomi
	Senior Engineer
Japan Radio Air Navigation Systems Association (JRANSA)
Tel: +81-3-5214-1353
	nomi.toshio@jransa.or.jp 

	
	41. 
	Naruto Yonemoto
	Principal Researcher
Japan Electronic Navigation Research Institute (ENRI)
Tel: +81-422-41-3165
	yonemoto@mpat.go.jp 

	
	42. 
	Takeshi Tomoda
	Researcher
Japan Mitsubishi Research Institute, Inc. (MRI)
Tel: +81-3-6858-3568
	tatomoda@mri.co.jp 

	
	43. 
	Hiroyuki Tsuji
	Research Manager
Japan National Institute of Information and Communications Technology (NICT)
Tel: +81-42-327-6034
	tsuji@nict.go.jp 

	
	44. 
	Shunichi Futatsumori
	Japan Electronic Navigation Research Institute (ENRI)
	futatsumori@mpat.go.jp 

	NETHERLANDS
	45. 
	Gerlof Osinga

	Director GSM Europe and MENA
Boeing Netherlands BV
Tel:  +31 6 1534 0982
	gerlof.osinga@boeing.com
gerlof.osinga@planet.nl

	ROMANIA
	46. 
	Aurelian Sorinel Calinciuc

	Spectrum Manager
Vice-Chair ITU-R SG5
Tel:  +40721291274
	aurelian.calinciuc@ancom.org.ro

	SINGAPORE
	47. 
	Cheng Nam Yeo

	Director 
Aeronautical Telecommunications and Engineering 
Civil Aviation Authority of Singapore
Tel:  +65-9776-9376
	yeo_Cheng_Nam@caas.gov.sg 

	
	48. 
	John Chong

	Principal Engineer 
Communications NAVAIDS Projects 
Civil Aviation Authority of Singapore
Tel:  +65-9369-6482
	John_chong@caas.gov.sg 


	
	49. 
	Henry Foo
	Deputy Director (Special Projects)
Civil Aviation Authority of Singapore
Tel:  +65-8161-1958
	Henry_foo@caas.gov.sg 

	
	50. 
	Kok Pin Puah
	Civil Aviation Authority of Singapore
	PUAH_Kok_Pin@caas.gov.sg

	SOUTH AFRICA
	51. 
	Lisa Tele 
	Senior Engineer/Project Manager
ATNS Head Office 
Johannesburg - South Africa
Tel:  +2711 6071134 
Cell: +2783 779 3920
	lisat@atns.co.za 

	
	52. 
	Takalani Tshikalaha
	ATNS
	TakalaniT@atns.co.za 

	
	53. 
	Thomas Matabane
	Frequency Spectrum, CNS
CAA South Africa
Tel:  +27 11 545 1066
Cell: +27 71 801 1507
	Matabanet@caa.co.za

	SPAIN
	54. 
	Manuel Garcia Martín
	División de Comunicaciones 
Jefe de División 
Tel: +34 913 213 261  
	mangarcia@enaire.es

	
	55. 
	José Luis Chinchilla
	INDRA
	jlchinchilla@indra.es

	
	56. 
	Miguel Muñoz
	INDRA
	mmunozm@indra.es

	UNITED KINGDOM
	57. 
	John Ernest Mettrop
	Spectrum Policy Specialist
UK Civil Aviation Authority
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	John.Mettrop@caa.co.uk 

	
	58. 
	Stuart McKay
	UK Civil Aviation Authority
	stuart.mckay@caa.co.uk

	
	59. 
	Stephen Parry
	Spectrum Manager, 
UK NATS
Tel:        +44 1489 616 454
	stephen.parry@nats.co.uk 

	
	60. 
	Kamlesh Masrani

	Manager, Spectrum
Inmarsat Global Limited
Tel:  +44 20 7728 1338
	Kamlesh.Masrani@inmarsat.com 

	
	61. 
	John Micallef
	Engineering Manager
Access Partnership
Tel:  +44 (0)208 143 4900
	john.micallef@accesspartnership.com

	
	62. 
	Stephen Limb
	UK Ofcom
	stephen.limb@ofcom.org.uk 


	UNITED STATES
	63. 
	Michael Biggs

	Senior Electronics Engineer
USA
Tel:+1-202-267-8241
	MICHAEL.BIGGS@FAA.GOV 


	
	64. 
	Miles Bellman
	Miles Bellman
General Engineer
AJW-1C3, Spectrum Planning & International Team
Tel +1 617 838-4620
	miles.e.bellman@faa.gov


	
	65. 
	Damon Ladson

	Technology Policy Advisor 
United States of America
Tel:  +1 301 728 7253
	dladson@hwglaw.com 


	
	66. 
	Michael Neale
	Aces Inc.
	michael.neale@aces-inc.com

	
	67. 
	Louis Bell
	Electronics Engineer
Federal Communications Commission
Tel. +1 202 418 1641
	louis.bell@fcc.gov


	
	68. 
	Don Jansky
	 Jansky-Barmat Telecommunications Inc.
USA
Tel:  +1 202-415-1834
	don@jansky-barmat.com

	
	69. 
	Sandra Wright
	 Electronics Engineer 
USA
Tel:  +1-202-603-7094
	Sandra.a.wright@faa.gov

	
	70. 
	Scott Kotler
	 Director, Technical Regulatory Affairs 
Lockheed Martin
Arlington, VA 22202 USA
Tel: +1-703-789-3923
	scott.kotler@lmco.com

	
	71. 
	Bruce Lamb
	 Telecoms Specialist 
 NTIA
Tel:  +1 202-317-0036
	blamb@ntia.gov

	
	72. 
	Donald Nellis
	 Electronics Engineer
Federal Aviation Administraton
USA
Tel. +1 202 267 9779
	Donald.Nellis@faa.gov 

	
	73. 
	Kathryn Martin
	Director
Access Partnership Corp.
1730 Rhode Island Avenue, Suite 512
Washington, DC  20036
T: 1 202 503 1571
M: 301 529 5511
	kathryn@accesspartnership.com

	
	74. 
	Gregory Baker
	Federal Communications Commission
USA
	Gregory.Baker@fcc.gov

	
	75. 
	Eric P.Y. Lee
	Electronics Engineer
Terrestrial Team Lead (Acting), International Spectrum Policy Division
NTIA - Office of Spectrum Management
Mobile: +1 (202) 360-0836
	elee@ntia.gov

	
	76. 
	Shelli Rose Haskins
	NTIA - Office of Spectrum Management
	shaskins@ntia.gov

	ASRI
	77. 
	Andrew Roy
	Director of Engineering
Aviations Spectrum Resources Inc.
Tel:  +1-443-951-0340
	ACR@asri.aero 


	
	78. 
	Kris Hutchison
	Aviations Spectrum Resources Inc.
Tel:  +1 443 951 0322
	KEH@asri.aero

	EUROCONTROL
	79. 
	Raffi Khatcherian
	Head of International Spectrum Management
EUROCONTROL
Tel: +32 478241421
	raffi.khatcherian@eurocontrol.int 


	IATA
	80. 
	Noppadol Pringvanich

	Global Head Air Traffic Management Engineering and Aviation Radio Spectrum
International Air Transport Association
Montreal, QC - Canada
Tel: +1-438- 258-4714
	pringvanin@iata.org 

	ICCAIA
	81. 
	Joseph Cramer
	Regional Director
The Boeing Company
Tel: +1-703-465-3486
	Joseph.Cramer@Boeing.com 


	
	82. 
	Claude Pichavant
	ICCAIA Advisor
Senior Expert – COM SUR
Tel:  +33622452389
	claude.pichavant@airbus.com 

	
	83. 
	Dr. David Redman

	Director, AVSI
USA
Tel:  +1-979-218-2272
	dredman@tamu.edu 


	
	84. 
	Tim Murphy
	Senior Technical Fellow
Communications, Navigation and Surveillance - BCA - Airplane Systems
The Boeing Company
Tel: +1 425 965 6744
Cell: +1 425 280 6844
	tim.murphy@boeing.com

	
	85. 
	Sai Kalyanaraman

	Technical Fellow, PNT Solutions, Mission Systems
COLLINS AEROSPACE
855 35th Street NE, Cedar Rapids, 
Iowa, 52498 U.S.A
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	Sai.Kalyanaraman@collins.com 


	
	86. 
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COLLINS AEROSPACE
2551 Riva Rd, Annapolis, MD 21401, United States
Tel: +1 410 266 2376 |
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	Ronald.McGowan@collins.com

	
	87. 
	Uwe Schwark
	AIRBUS Operations GmbH
Kreetslag 10
21129 Hamburg
Germany
Tel:        +49 (0) 40 743-72908
Mobile: +49 (0) 151 14081929
	uwe.schwark@airbus.com


	
	88. 
	Anton J. Attard
	Aviation Spectrum Policy & Regulatory Specialist
The Boeing Company
United States
	Anton.J.Attard@boeing.com
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	89. 
	Nikolai Vassiliev
	International Telecommunication Union (ITU)
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Switzerland
Tel: +41 022 73051 98
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Tel: +1-515-954-8219 Ext. 6153
	

	
	99. 
	Ian Knowles
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-END-








APPENDIX D

ACTION ITEM LIST
	Number
	Description
	Actionee
	Due Date
	Status

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


	FSMP-WG/12
	Ongoing 

	04-05
	Provide input to complete the equipment physical characteristics (e.g., weight) table shown in the Annex of FSMP-WG4/WP26.
	All
	FSMP-WG12
	

	04-06
	With regard to the action to “Conduct an aircraft fleet equipage impact analysis and develop detailed transition plans based on industry input and expected safety benefit” in the radio altimeter job card, initiate outreach to the airlines and aircraft manufacturers.
	IATA and ICCAIA
	FSMP-WG12
	Ongoing 

	05-06
	Explore restructuring of Doc 9718 Volume 1. 
	Secretary/A. Roy/correspondence group
	
2022 (complete)
	

	08-01
	Provide comments on the capacity of 1090ES and/or UAT to handle future air capacity (including surveillance of small drones operating outside controlled airspace).  See WG/08 IP09
	All
	FSMP-WG/11
	Being addressed by the Surveillance Panel, but they would appreciate input from FSMP.
CLOSED – State Letter published

	09-04
	Provide the proposed Handbook Volume II material on radionavigation aids as agreed in the NSP SWG 
	F. Butsch
	As soon after the SWG meeting as practicable
	SWG expects to complete in Nov 2020 meeting.
CLOSED

	09-05
	Provide material for the relevant structures specified in WG/09 WP17 and WP20 to the spectrum handbook correspondence group before the next FSMP meeting.
	All
	FSMP-WG/12
	

	09-06
	Review system characteristics structure in WG/09 WP20, and provide necessary system information to complete the section for each system.


	K. Masrani (Inmarsat), D. Ladson (Iridium), U. Schwark (WAIC), A. Roy (HF and VHF), and Secretary (for other panels to review)
	FSMP-WG/12
	Partially addressed by FSMP-WG/10 WP14,
FMSP-WG/11 WP25.

	09-07
	Provide to the whole FSMP membership the agreed output from the next NSP meeting on chapters detailing nav aids frequency planning criteria to be incorporated into the spectrum handbook.

	Secretary
	ASAP after received (see 09-04)
	SWG expects to complete in Nov 2020 meeting.

CLOSED

	09-08
	Participate in correspondence group to complete WAIC SARPS
	All
	FSMP-WG/12
	

	09-09
	Provide updated/expanded example outlining the approach for aviation system protection suggested in FSMP-WG/2 WP24.
	J. Mettrop
	FSMP-WG/12
	

	09-10
	Provide comparison of aviation system emission masks with respect to relevant ITU requirements.
	J. Mettrop
	FSMP-WG/12
	





	10-01
	Catalogue aviation concerns with the current language in Resolution 155 (Rev. WRC-19). Participants to send their email address to John Mettrop (john.mettrop@caa.co.uk) by 28 August, 2020 if they want to be part of the FSMP correspondence group.
	All
	FSMP-WG/12
	

	10-02
	Provide comments on increased role for ICAO proposed in the longer-term HF frequency coordination approach contained in FSMP-WG/10 WP17.
	All
	FSMP-WG/12
	

	10-03
	Report on current use in States of the 1300-1350 MHz frequency band for radars and longer term plans.
	All
	FSMP-WG/12
	

	10-04
	Develop comments on the draft SARPs on UAS detect and avoid.  Participants to send their email address to Don Nellis (Donald.nellis@faa.gov) by 28 August, 2020 if they want to be part of the correspondence group.
	All
	31 December, 2020. Note: Comments due to RPASP by Feb 2021, so CG output needs to be circulated to the full FSMP for agreement.
	CLOSED

	10-05
	Review the proposals for draft guidelines (see Appendix H) that may be considered by spectrum regulators to ensure the protection of aeronautical MES receivers operating in the frequency band 1 518-1 559 MHz, from the introduction of IMT in the frequency band below 1518 MHz and provide comments for the next meeting, using the text of the proposed revision as a starting point.
	All
	FSMP-WG/13 (change to WG/13 per WP28)
	

	10-06
	Provide contributions describing how ultrawideband systems are being authorized in your State.
	All
	FSMP-WG/12
	FSMP-WG/11 IP01

	10-07
	Monitor ITU-R WP5A deliberations on radiocommunications systems for train and trackside (RSTT) as frequency bands being considered are adjacent to those used by  aeronautical safety systems
	All
	Ongoing
	

	10-08
	Develop contributions on how to ensure protection of aeronautical systems that are not included in the ITU MIFR.
	All
	FSMP-WG/12
	

	11-01
	Provide comments to E. D’Amico  on the concerns regarding raised by the Australian spectrum regulator as reported in FSMP-WG/11 WP13 (see in particular paragraph 2.4). 
	All
	In order to have the material available for input Technical Liaison Group in Q2 2021, comments should be provided by 31 March, 2021.
	

	11-02
	Provide comments to the author on the analysis in FSMP-WG/11 WP27. 
	All
	ASAP, but prior to FSMP-WG/12
	

	11-03
	Provide comments on the RTCA MSG report (see link in FSMP-WG/11 IP07) 
	
	ASAP
	

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

	11-05
	Participate in ITU-R WP 3K-3M-9 correspondence group which is modelling air-ground propagation paths
	All
	Ongoing
	

	11-06
	Consider RPAS use of more than just the “2x10 MHz” for AMS(R)S communications in the 1.5/1.6 GHz L-Band
	All
	FSMP-WG/12
	

	11-07
	Participate in an informal correspondence group to progress the effort identified in AI 10-05.
	All
	Ongoing
	Provide email details to Kamlesh.Masrani@inmarsat.com

	11-08
	Review Recommedation ITU-R SM.1535 and determine if updates are required
	All
	FSMP-WG/12
	Noted that any identified changes should be input to ITU-R by State(s) and not ICAO.

	11-09
	Provide the concerns raised in FSMP-WG/11 discussions of Flimsy 06 to the CP PT-S and DCIWG. 
	N. Pringvanich
J. Mettrop
	Next PT-S or DCIWG
	

	11-10
	Provide new draft SARPS for SatCom systems for FSMP review of spectrum aspects
	N. Pringvanich
	FSMP-WG/12
	

	11-11
	Provide VHF congestion paper (FSMP-WG/11 WP24) to VCIWG
	A. Roy
	Next VCIWG
	













APPENDIX E

Draft ICAO WRC-23 Position including updates as result of State comments






APPENDIX F


Modifications to WAIC SARPS job card 07.01












APPENDIX G

Elements for a proposed State Letter on possible interference to radio altimeters







APPENDIX H

Details on the radio altimeter correspondence group (CG-RA)

Correspondence Group 5G/RA (Convenor: C. Fleury, christian.fleury@aviation-civile.gouv.fr )

Terms of Reference: To develop and compile material for aviation studies regarding mobile service emissions in bands near 4200-4400 MHz.

A. Compare radio altimeter bench test data collected by AVSI for the RTCA MSG, and by Japan as reported in FSMP-WG/11 WP30. Determine consistency of test approaches and results.

B. Catalogue analysis parameters used for various ongoing efforts in different States. Parameters of interest could include: frequency offset, channel bandwidth, transmitter power, transmitter antenna characteristics (active/passive, beamwidth, gain, etc), path loss model, receiver antenna characteristics, path length/operational scenario, aggregate model technique, etc.

C. Catalogue/disseminate information on studies being performed in different countries/regions.

APPENDIX I

Elements for a reply liaison to WP 5B and WP 7C regarding WRC-23 AI 9.1.a

(Reference FSMP-WG/11 WP03)

REPLY LIAISON STATEMENT TO WORKING PARTY 5B CONCERNING WRC-23 AGENDA ITEM 9.1, TOPIC A) WITH A COPY TO WORKING PARTY 7C

ICAO thanks ITU-R Working Party 5B (WP 5B) for its liaison as contained in (7C/124). That document was a response to a WP 7C liaison statement contained in ocument 5B/128 seeking information on the technical and operational characteristics in relation to WRC-23 agenda item 9.1, topic a) (space weather sensors). In its reply, WP 5B noted that complete information on aeronautical services was not available in ITU-R, so ICAO was copied for possible action.

In response, ICAO would like to provide the information, as contained in Table 1, on ICAO-standard aeronautical radionavigation service and aeronautical mobile service systems operating in portions of the frequency bands of interest to WP 7C. Detail on the characteristics of those systems can be found in Annex 10 to the Convention on International Civil Aviation, Volumes I, III and V.

Table 1
	Frequency Band
	Service
	Aviation Use

	2 850 – 22 000 kHz
	AM(R)S
	Air-ground communications
(HF voice and data)

	108 – 117.975 MHz
	ARNS
AM(R)S
	VOR/ILS localizer
GBAS/VDL Mode 4

	117.975 - 137 MHz
	AM(R)S
	Air-ground and air-air communications

	121.5 123.1 and 243 MHz
	AM(R)S
	Emergency frequencies

	328.6 – 335.4 MHz
	ARNS
	ILS glide path



ICAO kindly requests WP 5B and WP 7C to be kept informed on the progress of the compatibility and sharing studies under WRC-23 agenda item 9.1, topic a).

APPENDIX J

Elements for a liaison of WP06 and WP18 to RPASP

At the March 1-12, 2021 Frequency and Spectrum Management Panel working group 11th meeting (FSMP-WG/11), the attached working paper 6 and 18 were presented. Both deal with questions raised by the International Telecommunications Union – Radiocommunications Sector (ITU-R) on characteristics of remotely piloted aircraft system (RPAS; termed unmanned aircraft system in the ITU-R). As the expert Panel within ICAO, the RPASP is much more qualified than FSMP to answer those questions, so they are forwarded to you for your consideration. 

The FSMP stands ready to facilitate any further communications with ITU-R.

Attach or link to FSMP-WG/11 WP06 and WP18




APPENDIX K

Elements of a liaison to WP5B on progress of RPAS SARPS







APPENDIX L

Elements for a reply liaison to WP 5B on AI1.15, 1.16 and 1.17
ICAO thanks WP 5B for the questions raised in the liaison statement “Clarification on the draft ICAO position on WRC-23 agenda items 1.15, 1.16 and 1.17” (5B/225 Annex39 ). Regarding the term “adversely affects”, ICAO uses the terminology in a similar manner to its use in a number of existing WRC Resolutions, i.e., to indicate a degradation to some parameter. 
Regarding the term “unwanted precedent”, it should be noted that the ICAO Position has been updated to improve clarity. In general, the concern is that there are a number of WRC-23 agenda items dealing with the topic of earth stations in motion, and there should be no provisions introduced for non-safety applications of those stations under agenda items 1.15 or 1.16 that could impact the safety application of earth stations onboard unmanned aircraft under agenda item 1.8. In addition, nothing should be introduced that implies that aeronautical safety communications can occur on a Secondary basis which could have implications on existing and future provision of aeronautical services.


APPENDIX M

Elements for a liaison to CP regarding satellite-VHF
At the March 1-12, 2021 11th meeting of the Frequency and Spectrum Management Panel Working Group (FSMP-WG/11) a number of contributions (working papers 4, 11, 12 &17) were received related to satellite relay of VHF aeronautical communications. One goal of FSMP-WG/11 was to use the material in the latter three documents to provide a response to questions raised by the International Telecommunications Union – Radiocommunications Sector (ITU-R) Working Party 5B (WP 5B) as contained in WP04. That response is necessary to allow technical studies in support of the 2023 World Radiocommunication Conference (WRC-23) to progress.
During discussion of the material it was suggested to forward the input material to the Communications Panel where the experts could develop a draft response to WP 5B. In order to support the WP 5B schedule, that response would be returned to FSMP by 1 April, 2021 and coordinated by correspondence with FSMP membership by 15 April, 2021. The resultant output would be elements for an ICAO response to WP 5B.
The FSMP thanks CP in advance for their collaboration and stands ready to answer any questions.
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[bookmark: appTitle1]DRAFT 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 2018 air transport directly and indirectly supported the employment of 65.5 million people, contributing over U.S.$ 2.7 trillion to the global gross domestic product (GDP), and carried over 4.3 billion passengers and over 60 million tonnes of cargo.

2.2 While the 2020 COVID-19 outbreak has significantly impacted 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 include 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:1], as addressed by the Twelfth Air Navigation Conference, and as approved by the ICAO Council. [1:  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 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:2]) 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.   [2:  For the purposes of this document, UAS is referred to in ICAO as remotely piloted aircraft systems (RPAS).] 


2.6 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 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 xx April/May 2021, the ICAO Position was reviewed and approved by the ICAO Council on xx June 2021.

2.8 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:3] and in the relevant meetings of the ITU. [3:  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 b 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 ITUR 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.WRC19).



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 taken to enhance the protection of flight testing in international airspace that are consistent with the results of agreed studies.

To oppose any proposed measure that is not in line with the results of agreed studies and reduces the level of protection afforded to flight test operations in international airspace and above international waters.

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 6003 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 (WRC19);

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 nugatory work to be carried out to address an issue that does not exist.

Also, 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 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.








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:4]. [4:  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 100s km for protection of the FSS interference criteria.

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.

 

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. It is important to note however that the issues raised by the 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 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 6003 800 MHz to mobile service within Region 1 and take appropriate regulatory actions, in accordance with Resolution 246 (WRC19);

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 4004 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

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.

 

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. It is important to note however that the issues raised by the 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 frequency bands 3 600-3 800 MHz that adversely affect the aeronautical use of systems operating in the FSS in Region 1.
















WRC-23 Agenda Item 1.4







Agenda Item Title:



to consider, in accordance with Resolution 247 (WRC19), 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 highaltitude platform stations as IMTbase stations (HIBs) sharing and compatibility studies performed under Resolution 247 (WRC-19) address the protection of aeronautical systems operating in the frequency bands 960-1 164 MHz and 2 700-2 900 MHz.

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






















WRC-23 Agenda Item 1.6







Agenda Item Title:



to consider, in accordance with Resolution 772 (WRC19), 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. However, 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 introduction of sub-orbital vehicles will create numerous challenges for spectrum usage and frequency management. They must safely share airspace with conventional aircraft during certain portions of flight. Therefore, there is a need to track sub-orbital vehicles for the entire duration of the flight and for those vehicles to communicate with other airspace users and air traffic control. 



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 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 required to address the questions and concerns raised in the studies called for by Resolution 772 (WRC-19).








ICAO Position:





		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.
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Agenda Item Title:



to consider a new aeronautical mobile-satellite (R) service (AMS(R)S) allocation in accordance with Resolution 428 (WRC19) 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:



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.







ICAO Position:





		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 ITUR studies in accordance with Resolution 171 (WRC19), appropriate regulatory actions, with a view to reviewing and, if necessary, revising Resolution 155 (Rev.WRC19) 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 WRC23 relevant studies of the technical, operational and regulatory aspects, based on the frequency bands mentioned in resolves 1 of Resolution 155 (Rev.WRC19), in relation to the implementation of Resolution 155 (Rev.WRC19), 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.WRC19) 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.WRC19) and take other necessary actions, as appropriate, on the basis of the studies conducted under Resolution 155 (Rev.WRC19) and 171 (WRC19). 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 inconsistency, 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,

· 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 need to be revisited as a result of future satellite co-ordination agreements.

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,

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

It has to be noted that these documents 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, are expected to be adopted and become effective by Q3 of 2021 once a review of comments received from States has been undertaken. 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 States are responsible for ensuring the safety-of-life;

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

•	ensures that safety cases do not need to be revisited as a result of future satellite co-ordination agreements.
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Agenda Item Title:



to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and updates based on ITUR 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 (WRC19).



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 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 both contiguous and non-contiguous channels.  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). 



ICAO Position:



		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 (WRC19).



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 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:





		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 enavigation, in accordance with Resolution 361 (Rev.WRC19).

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 disasterrelief operations. 

To ensure that any regulatory provisions in response to this agenda item do not adversely impact SARPsaffect compliance of aeronautical mobile-satellite (route) service systems 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 (WRC19).



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 (WRC19).

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. there is no adverse impact or precedent set. 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, neither adversely affects the provision of aeronautical safety-of-life services nor sets an unwanted precedent.
















WRC-23 Agenda Item 1.16





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,

· 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 not set a precedent that could adversely affect the provision of aeronautical safety-of-life services.


















WRC-23 Agenda Item 1.17



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 provision of UAS CNPC under Resolution 155 (Rev. WRC-19),










WRC-23 Agenda Item 4





Agenda Item Title:



in accordance with Resolution 95 (Rev.WRC19), 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 delineation between ESIMs 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 or suppress invites the ITU Radiocommunications Sector 1 to Resolution 223, as appropriate, based on the results of the studies called for by that provision.



		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 WRC27 (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 WRC27 (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 WRC27 (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 0105 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 14.815.35 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, 18.118.6 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.WRC19).



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 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 (b):



Review of the amateur service and the amateur-satellite service allocations in the frequency band 1 2401 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 (WRC19). 



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 potential mitigation measures will 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 not impact current or planned aeronautical systems or applications.
















					ATTACHMENT[footnoteRef:5]* [5: * 	The text of the resolution included in this Annex has been copied from the ITU Radio Regulations, Edition of 2020, Volume III.] 
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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 WRC23;

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 WRC19 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 ITUR 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.WRC19);

1.2	to consider identification of the frequency bands 3 300-3 400 MHz, 3 6003 800 MHz, 6 4257 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 (WRC19);

1.3	to consider primary allocation of the frequency band 3 6003 800 MHz to the mobile service in Region 1 and take appropriate regulatory actions, in accordance with Resolution 246 (WRC19);




1.4	to consider, in accordance with Resolution 247 (WRC19), 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 470694 MHz in Region 1 on the basis of the review, in accordance with Resolution 235 (WRC15);

1.6	to consider, in accordance with Resolution 772 (WRC19), 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 (WRC19) 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 ITUR studies in accordance with Resolution 171 (WRC19), appropriate regulatory actions, with a view to reviewing and, if necessary, revising Resolution 155 (Rev.WRC19) 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 ITUR 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 (WRC19);

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 (WRC19);

1.11	to consider possible regulatory actions to support the modernization of the Global Maritime Distress and Safety System (GMDSS) and the implementation of enavigation, in accordance with Resolution 361 (Rev.WRC19);

1.12	to conduct, and complete in time for WRC23, 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.WRC19);

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 (WRC19);

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 (WRC19);




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 (WRC19);

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 (WRC19);

1.17	to determine and carry out, on the basis of ITUR studies in accordance with Resolution 773 (WRC19), 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 (WRC19);

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 (WRC19);

2	to examine the revised ITUR Recommendations incorporated by reference in the Radio Regulations communicated by the Radiocommunication Assembly, in accordance with further resolves of Resolution 27 (Rev.WRC19), 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.WRC19), 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.WRC07), 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.WRC19);




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 WRC19:

–	In accordance with Resolution 657 (Rev.WRC19), 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 2401 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 (WRC19);

–	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 (WRC19);

9.2	on any difficulties or inconsistencies encountered in the application of the Radio Regulations;[footnoteRef:6]1 and [6: 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.WRC07);

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.WRC19),

invites the ITU Council

to finalize the agenda and arrange for the convening of WRC23, 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 WRC23;

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.
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		Title

		Develop and maintain SARPs and guidance to prevent WAIC / Radio Altimeter interference 

		Reference:

		FSMP.007.01



		Source

		FSMP/2 Report



		Problem Statement

		Changes to the international radio frequency regulations agreed to at the 2015 World Radiocommunication Conference (WRC-15) provide for use of the frequency band 4 200 – 4 400 MHz for both Wireless Avionics Intra-Communications (WAIC) systems under the aeronautical mobile (route) service, and radio altimeters under the aeronautical radionavigation service.  The associated Resolution 424 (WRC-15) requires that the WAIC systems protect the operation of the radio altimeters and operate in accordance with SARPs as contained in Annex 10 to the ICAO Convention.  These changes require ICAO to develop SARPs to prevent interference between WAIC systems and radio altimeters in order to ensure the safe operation of aircraft.  Furthermore, high-level guidance is needed to ensure coexistence of multiple WAIC systems on board different aircraft.  Currently, RTCA and EUROCAE are developing MOPS for WAIC systems.  Progress may depend on developments in RTCA SC-239 / EUROCAE WG-119 to refine requirements for RA in-band interference tolerance.



		Specific Details (including impact statements)

		Radio frequency interference rejection characteristics and associated standards for radio altimeters and WAIC systems are needed to ensure frequency sharing compatibility between WAIC systems, radio altimeters and potential interference from out-of-band sources such as potential terrestrial cellular systems.  

It is thus necessary that the SARPS specifically cover the following elements:

· Requirement that WAIC systems have to tolerate interference coming from radio altimeters from another aircraft

· Requirement that WAIC systems on one aircraft shall not interfere with WAIC systems on other aircraft

· Requirement that WAIC systems shall not interfere with radio altimeters on other aircraft1

· Receive mask(s) specifying required adjacent band / out-of-band  suppression properties of a WAIC receiver

· In-band emission properties of a WAIC transmitter, particularly transmit power levels and channel plan

· Transmit mask(s) specifying out-of-band emission properties of a WAIC transmitter 

Wherever possible the SARPS should reference MOPS to avoid having to update SARPS if MOPS are updated.

WAIC system compatibility with radio altimeters on-board the same aircraft will be addressed via aircraft system integration and certification.



		Expected Benefit

		Mutual protection criteria ensuring the safe operation and required performance of both WAIC and Radio Altimeters.



		Reference 

Documents

		Final Acts WRC-15, Geneva 2015   

Report ITU-R M.2283 “Technical characteristics and spectrum requirements of Wireless Avionics Intra-Communications systems to support their safe operation”, approved Dec. 2013

Recommendation ITU-R M.2059 “Operational and technical characteristics and protection criteria of radio altimeters utilizing the band 4 200-4 400 MHz”, approved Feb. 2014

Report ITU-R M.2318 “Technical characteristics and protection criteria for Wireless Avionics Intra-Communications systems”, approved Nov. 2014

Report ITU-R M.2319 “Compatibility analysis between wireless avionics intra-communication systems and systems in the existing services in the frequency band 4 200-4 400 MHz”, approved Nov. 2014

Recommendation ITU-R M.2067 “Technical characteristics and protection criteria for Wireless Avionics Intra-Communication systems”, approved in Nov. 2014

Recommendation ITU-R M.2085 “Technical conditions for the use of the aeronautical mobile (R) service  in the frequency band 4 200- 4 400 MHz to support wireless avionics intra-communication systems”

Minimum Operational Performance Standards (MOPS) for WAIC (to be developed by SMO)

		Attachments

		N



		Primary Expert Group:

		FSMP



		WPE
No.

		Document affected

		Description of Amendment proposal or Action

		Supporting Expert 
Group

		Expected dates:



		

		

		

		

		Expert Group 

		Effective

		Applicability 



		

		Annex 10 

		New provisions for WAIC / Radio Altimeter interoperability. 

		CP

		Q1 20192023

		Q2 20262

		Q4 20262



		Initial Issue Date: 

		Date approved by ANC:

		Session/Meeting:



		2016-11-24

		2016-11-24

		203-4
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Flimsy for draft State Letter material provided to the ICAO secretariat on radio altimeters

		



		

		



		[bookmark: telephone]Tel.:

		+1 514-954-8219 ext. 7130

		





		[bookmark: reference][bookmark: date]Ref.:

		SP 44/2 - 21/nn

		dd Mmm 2021





		



Subject: Potential safety concerns about interference to radio altimeters 





		Action required: As in paragraph 5/6









Sir/Madam,

I have the honour to bring to your attention your attention to ongoing ICAO initiatives to ensure the continued public and aviation safety. At a recent meeting of ICAO experts, potential public and aviation safety concerns about interference to radio altimeters were raised.	Comment by Author: Secretariat to link and word paras 1 & 2 given specific guidelines on the starting of SLs

I would like to bring to your attention a concern about public and aviation safety.  It has come to our attention that different administrations are consideration or already have begun deploying new cellular broadband technologies (such as 5G) in the frequency bands close to the radio altimeter’s frequencies of operation (4.2-4.4 GHz), a critical aviation safety system[footnoteRef:2].  The international aviation industry have noted with concern that these deployments may cause harmful interference to radio altimeters.  [2:     [ICAO has intended to also use the band for WAIC]] 


The radio altimeter[footnoteRef:3] is a mandated critical aircraft safety system used to determine an aircraft’s height above terrain.  Its information is needed to enable 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, if not properly mitigated/prevented, to the function of the radio altimeter during any phase of flight poses a safety risk to passengers, crew, and people on the ground [including the potential for catastrophic loss of life]. [3:  In some aviation publications it is also known as the radar altimeter or Low Range Radar Altimeter.] 


ICAO received several studies from countries and organizations regarding the interference potential to radio altimeters[footnoteRef:4].  These studies generally conclude that some radio altimeters will be impacted if high power cellular systems are implemented near the frequency band used by radio altimeters.  Several countries have implemented temporary technical, regulatory, and operational mitigations on new 5G systems in order to protect radio altimeters while permanent solutions are being devised[footnoteRef:5].	Comment by Author: Footnotes will be updated by secretariat to appropriate links, docs and descriptions.   [4:  Report by RTCA – https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG11/IP/FSMP-WG11-IP07_RTCA_Report.docx
Report of Australian national study (IP03 WG/10 meeting – ACMA options consultation meeting) – https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG11/WP/FSMP-WG11-WP13_Status%20on%20replanning%20the%203700-4200%20MHz%20band%20in%20Australia.doc
Report of Japanese national study and mitigations - https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG11/WP/FSMP-WG11-WP30_5GJapan.docx
Report of UK CAA study – https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG11/WP/FSMP-WG11-WP27_Mobile%20vs%20Radalt.docx
Report of French national mitigations - https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG11/IP/FSMP-WG11-IP03_5G%20vs%20RA%20rev2.4.doc]  [5:  For example, ICAO has been informed of longer-term work being initiated by several aviation standard making organizations to update radio altimeter standards. Part of that update will include improved tolerance of interference.] 


[As a reference for your benefit, the ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation (Document 9718) provides policies and guidance on the protection of aviation systems].    

I encourage you and your Administration to consider as a priority, public and aviation safety when deciding how to enable cellular broadband/5G services in radio frequency bands near that used by radio altimeters.  

Accept, Sir/Madam, the assurances of my highest consideration.

		

		



XX

XXX
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Draft Liaison statement to ITU informing on SARPs for UAS CNPC Links





Draft Liaison Statement to ITU-R WP 5B

Introduction 

ICAO thanks ITU-R WP 5B for the information provided in its liaison statement (Annex 41 to Document 5B/225) contained in FSMP-WG/11 WP/05, which was sent from the November 2020 meeting of WP5B.



ICAO notes that at this time ITU-R is still discussing the topics covered by ICAO’s questions and is pleased to hear that ICAO’s perspective on the importance of answering these questions is shared by ITU-R.  ICAO looks forward to receiving ITU-R’s final answers once the results of those studies are available.



As requested by WP 5B, this liaison statement reply contains an update on ICAO’s SARPs development.  ICAO hopes this information will assist ITU-R in the discussion in preparation for WRC-23 AI 1.8.



The first package of SARPs address subjects which are of a general nature  regarding the UAS CNPC, including the use of FSS, that are independent of the technical solution that may be chosen by an aircraft designer or operator. In addition, the first package of SARPs includes consideration of the use of frequency spectrum by the UAS which includes among others the use of FSS. This first package was approved by ICAO Council in March 2021. 



Further provisions for various technical solutions for both terrestrial and satellite use are in development for the next package of SARPs due in 2023. 



The SARPs on the “communication systems and procedure relating to remotely piloted aircraft systems” are forming a new volume, VI to Annex 10 to the Convention on International Civil Aviation. The SARPs on the “utilization of frequencies” are added to volume V of Annex 10 to the convention on international civil aviation. Please find the approved modifications by the Council of ICAO in March 2021 to the Annex 10 dealing with the SARPs for UAS CNPC links.



The following sections of this paper give an overview of some of the topics covered.



Utilization of frequencies

A set of SARPs were added to volume V of Annex 10 to the Convention on International Civil Aviation. In respect of the operation of UAS CNPC links as an application of the FSS, the list of frequency bands contained in Res. 155 (REV. WRC-19) was added. For the use of these frequency bands elements of the Resolution 155 are covered in these SARPs such as:

· Notification of the earth station on-board a remotely piloted aircraft (RPA) with station class “UG”

· Earth station on-board an RPA and earth stations being part of the remote pilot stations (RPS) shall operate within the notified technical parameters of the associated satellite network

· The assignments used have to be notified with a favorable finding under RR Nos. 11.31, 11.32 or 11.32A.



Terminology

According to developments in the past a different terminology is used in ITU and ICAO. Although it would be beneficial to use in both UN organisations the same terminology, this seems too difficult to be achieved. In this document, the ITU terminology is used, where an RPAS is equivalent to a UAS and the C2 Link is equivalent to the CNPC Link in the sense as they are defined in the new Volume VI of Annex10 to the Convention on International Civil Aviation.





Supported function of the UAS CNPC link

UAS CNPC link shall only support the information needed for the safe and efficient operation of the aircraft, including the in-service monitoring traffic as well as the relay of air traffic control information, when required. The use of UAS CNPC links for other communication such as payload communication is excluded.



Communication Service Provider

 UAS CNPC link communication service provider provides UAS CNPC service. The SARPs establish a UAS CNPC link communication service provider oversight process by each state in which operators request the operation of UAS. That means that compliance with the requirements is controlled by an authority of the administration in which the UAS CNPC link communication service provider is registered. Provisions, including pre-flight assessment and real-time monitoring of UAS CNPC link performance during flight are in place to assure that under all circumstances the quality of service required is met. 



UAS CNPC link performance provision

Although the specific details of UAS CNPC link performance related aspects will be dealt with in the second package of SARPs under devolpement. The first already finalised package of SARPs does contain overarching requirements that mandate UAS CNPC link performance shall be commensurate with that required for safe UAS operations. 



This Required Link Technical Performance (RLTP) is based on a concept of operations which is anticipated to represent many of those desired by UAS operators.  These requirements are specified for all UAS CNPC link tasks supporting the remote pilot’s management of the UA for all phases of flight and airspaces. 

Translated into the service provisioning concept these RLTP are transferred to the Quality of Service Required (QoSR). They should be met or even exceed by the Quality of Service Delivered (QoSD) which stands under the responsibility of the remote pilot and/or external systems.  For managing and surveilling the QoS provisions, respective Service Level Agreements (SLAs) are required between the UAS CNPC link communication service provider  and the UAS operator (this is subject to the UAS CNPC link communication service provider  oversight process).  These SLA cover the safety, performance, coverage, and security of UAS CNPC link as required for the UAS operator’s intended operations on one side as well as the real-time monitoring for harmful interference on the other side.



From the technical perspective the RLTP will be transferred into a required set of minimum system performance parameters for safe operation of the involved FSS based UAS CNPC link  system elements of the UA and UAS, considering the regulatory, technical and operational environment of the FSS in the identified frequency ranges.  

By comparing the required link margin for safe operation with the link margin that can be achieved by FSS based UAS CNPC links, only a subset of the notified FSS network system characteristics would be able to provide safe operation of UAS without further mitigations.  These technical and operational mitigations will be determined by ICAO as required and quantified further to be applied for improved performance. 



Loss of  Link

Noting that any radiocommunication system may suffer from interruption due to various circumstance like abnormal propagation, equipment failure or unexpected interference, SARPs are in place to cover this issue.

In case of an interruption, an UAS Lost Link state must be declared by the UAS when the interruption is longer than the Lost Link Decision time. The Lost Link Decision time depends on safety considerations associated with the operational requirements of the airspace used and will be defined accordingly. For example, in oceanic airspace the decision time might be much longer  than in an airspace around major airports.



When being in the UAS Lost Link state, a set of predefined, preapproved and preprogramed actions are performed by the UA, such as landing safely at a predefined airfield. These procedures are established in accordance with the different Annexes to the Convention on International Civil Aviation and are agreed as part of the flight plan approval for each flight.



Security

UAS CNPC design, monitoring system and operating procedures shall be such as to minimize the potential for any unauthorized control of the UA during any operation phase.  UAS CNPC security is vital to the safe operation of UAS and has been an integral part of the development of ICAO’s CNPC Link related SARPs.



Monitoring and Records

ICAO has developed a comprehensive approach to the assurance of safe operation of UAS.  From a UAS CNPC link perspective this not only includes a process to approve the provider of UAS CNPC link service as part of the certification of the design and operation of the UAS but also includes full integration of the UAS CNPC link communication service provider into the Safety Management System of the UAS operator. SARPs also identify a competent authority who has day to day oversight of the operation and can, if necessary, stop operation or revoke approval to operate.  SARPs also include a requirement to perform real-time monitoring and logging of the operation of UAS CNPC and for the UAS operator and UAS CNPC link communication service provider to take immediate action if the quality of the service degrades below what is acceptable for longer than is acceptable from safety considerations.  This automatic monitoring system shall be implemented in every UAS and will provide an alert to the remote pilot on any degradation of UAS CNPC link delivered quality of service.



Annex 1: Excerpt from ICAO State Letter AN 7/66.2.2-21/17, containing Amendment 90 to Volume V of Annex 10 to the Convention on International Civil Aviation



Annex 2: Excerpt from ICAO State Letter AN 7/66.2.2-21/18, containing the first edition of Annex 10, Volume VI to the Convention on International Civil Aviation
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AMENDMENT 90



TO THE







INTERNATIONAL STANDARDS

AND RECOMMENDED PRACTICES
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NOTES ON THE PRESENTATION OF THE AMENDMENT

TO ANNEX 10, VOLUME V





The text of the amendment is arranged to show deleted text with a line through it and new text highlighted with grey shading, as shown below:

		



		Text to be deleted is shown with a line through it.

		text to be deleted



		New text to be inserted is highlighted with grey shading.

		new text to be inserted



		Text to be deleted is shown with a line through it followed by the replacement text which is highlighted with grey shading.

		new text to replace existing text


















TEXT OF AMENDMENT 90 TO



INTERNATIONAL STANDARDS

AND RECOMMENDED PRACTICES



AERONAUTICAL TELECOMMUNICATIONS

ANNEX 10



VOLUME V

AERONAUTICAL RADIO FREQUENCY SPECTRUM UTILIZATION



TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION





		Editorial Note.—	As a consequence to the new RPAS provisions, amend Chapter 1 definitions accordingly.









CHAPTER 1.   DEFINITIONS

…



C2 Link. The data link between the remotely piloted aircraft and the remote pilot station for the purposes of managing the flight.

…



Remote pilot station (RPS). The component of the remotely piloted aircraft system containing the equipment used to pilot the remotely piloted aircraft.



Remotely piloted aircraft (RPA). An unmanned aircraft which is piloted from a remote pilot station.



Remotely piloted aircraft system (RPAS). A remotely piloted aircraft, its associated remote pilot station(s), the required C2 Link(s) and any other component as specified in the type design.

…





CHAPTER 4.   UTILIZATION OF FREQUENCIES ABOVE 30 MHz



…

4.1.1   General allotment of frequency band 117.975 – 137.000 MHz



Note.[footnoteRef:1]— The plan includes… [1:  As of 26 November 2026, this Note becomes Note 1.] 




Note 2.— As of 26 November 2026, subject to the conditions stated in 5.2.1, the frequency 136.925 MHz may be used for the provision of remotely piloted aircraft systems (RPAS) C2 Link communication services described in Annex 10, Volume V, Chapter 5.

…





4.2   Utilization in the frequency band 108 – 117.975 MHz



4.2.1   The block allotment of the frequency band 108 – 117.975 MHz shall be as follows:

…



— Band 111.975 – 117.975 MHz:

…



Note 3.— As of 26 November 2026, subject to the conditions stated in 5.2.1, the frequency 113.250 MHz may be used for the provision of RPAS C2 Link communication services described in Annex 10, Volume V, Chapter 5.

…





4.3   Utilization in the frequency band 960 – 1 215 MHz for DME



	Note.[footnoteRef:2]— Guidance on the frequency… [2:  As of 26 November 2026, this Note becomes Note 1.
] 




Note 2.— As of 26 November 2026, subject to the conditions stated in 5.2.1, the frequency band 960 – 1 164 MHz may be shared with RPAS C2 Link communication services described in Annex 10, Volume V, Chapter 5.

…





4.4   Utilization in the frequency band 5 030.4 – 5 150.0 MHz

…



Note 3.— As of 26 November 2026, subject to the conditions stated in 5.2.1, this frequency band is shared with RPAS C2 Link terrestrial communication services in the portion 5 030.4 – 5 091 MHz, as described in Annex 10, Volume V, Chapter 5.

…





		Editorial Note.—	Insert the following new Chapter 5 in Annex 10, Volume V.







CHAPTER 5.   UTILIZATION OF FREQUENCIES FOR RPAS C2 LINK 
COMMUNICATION SERVICES

Applicable as of 28 November 2024





5.1   Satellite-based C2 Link systems



5.1.1   Satellite-based RPAS C2 Link systems shall operate in the following frequency bands:

a) 

a) frequency bands with an appropriate allocation to aeronautical safety services under the aeronautical mobile satellite (route) service (AMS(R)S). Frequency bands that meet these criteria and can be used for RPAS C2 Links, subject to the conditions associated with the allocations, are: 1 610 – 1 626.5 MHz and 5 000 – 5 150 MHz;

b) 

[bookmark: _Hlk508709732]Note.— The SARPs contained in Annex 10, Volume III, Part I, Chapter 4 and Part II, Chapter 2 address requirements for ATC communications.

c) 

b) frequency bands with an allocation to aeronautical safety services under the mobile-satellite service (MSS) where AMS(R)S operations have priority access. Frequency bands that meet these criteria and can be used for RPAS C2 Links are: 1 545 – 1 555 MHz and 1 646.5 – 1 656.5MHz;

d) 

Note.— The SARPs contained in Annex 10, Volume III, Part I, Chapter 4 and Part II, Chapter 2 address requirements for ATC communications.

e) 

c) frequency bands with an allocation to the fixed satellite service (FSS) where the conditions in ITU Resolution 155 (WRC-15) are met. Frequency bands in which this resolution applies are: 



· 10.95 – 11.2 GHz (space-to-Earth);

· 11.45 – 11.7 GHz (space-to-Earth); 

· 11.7 – 12.2 GHz (space-to-Earth) in Region 2;

· 12.2 – 12.5 GHz (space-to-Earth) in Region 3;

· 12.5 – 12.75 GHz (space-to-Earth) in Regions 1 and 3;

· 19.7 – 20.2 GHz (space-to-Earth);

· 14.0 – 14.47 GHz (Earth-to-space); and

· 29.5 – 30.0 GHz (Earth-to-space) with an ITU satellite earth station class of “UG”.

f) 

Note 1.— UG is an earth station on board an unmanned aircraft communicating with a space station of a geostationary-satellite network in the fixed-satellite service for the control and non-payload communications of unmanned aircraft systems in non-segregated airspaces in the frequency bands listed under resolves 1 of ITU Resolution 155 (WRC-15).



Note 2.— Particular note needs to be taken of the timing and order of functions as delineated in ITU Resolution 155 (WRC-15), and in particular the references to necessary actions.



5.1.2   Remotely piloted aircraft (RPA) and remote pilot station (RPS) earth stations shall operate within the notified and recorded technical parameters of the associated satellite network, including specific or typical earth stations as published by the ITU.



5.1.3   RPA and RPS earth stations operating in accordance with 5.1.1 c) shall use FSS assignments that have been successfully coordinated under Article 9 of the ITU Radio Regulations and recorded in the Master International Frequency Register (MIFR) with a favourable finding under Article 11 of the ITU Radio Regulations including Nos. 11.31, 11.32 or 11.32A where applicable, and except those assignments that have not successfully completed coordination procedures under No. 11.32 by applying Appendix 5 paragraph 6.d.i of the ITU Radio Regulations.








5.2   Terrestrial C2 Link communication systems



5.2.1   Terrestrial RPAS C2 Link systems shall operate in bands allocated to the Aeronautical Mobile (Route) Service (AM(R)S). Frequency bands with such allocations include 113.250 MHz and 136.925 MHz (common signalling frequencies for VDL Mode 4), 960-1164 MHz and 5030-5091 MHz. The operation of the C2 Link within any of these bands shall be implemented so as to be compatible with the systems currently using these allocations. Compatibility shall be ensured through the development and application of necessary SARPs and determined on the basis of regional air navigation agreements.





		End of new text.
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Part I — C2 LINK PROCEDURES 



CHAPTER 1.   DEFINITIONS







C2 Link. The data link between the remotely piloted aircraft and the remote pilot station for the purposes of managing the flight.



C2 Link communication service provider (C2CSP). An entity which provides a portion of, or all of, the C2 Link service for the operation of an RPAS.



Note.— An RPAS operator may also be its own C2CSP.



C2 Link coverage area. The area in which the C2 Link service can be received including the area where the QoSD does not meet the QoSR.



C2 Link interruption. Any temporary situation where the C2 Link is unavailable, discontinuous, introduces too much delay, or has inadequate integrity; but where the lost C2 Link decision time has not been exceeded.



C2 Link log. A record of the activities related to the C2 Link.



C2 Link service. A communication service providing the C2 Link.



[bookmark: _Hlk508779567]C2 Link service area. The area within the C2 Link coverage area where the C2 Link QoSD meets the QoSR. 



C2 Link specification. The minimum performance to be achieved by the C2 Link equipment in conformity with the applicable airworthiness system design requirements.



Handover. The act of passing piloting control from one remote pilot station to another.



Lost C2 Link decision state. The state of the RPAS in which a C2 Link interruption has occurred, but the duration of which does not exceed the lost C2 Link decision time.



Lost C2 Link decision time. The maximum length of time permitted before declaring a lost C2 Link state during which the C2 Link performance is not sufficient to allow the remote pilot to actively manage the flight in a safe and timely manner appropriate to the airspace and operational conditions.



Lost C2 Link state. The state of the RPAS in which the C2 Link performance has degraded, as a result of a C2 Link interruption that is longer than the lost C2 Link decision time, to a point where it is not sufficient to allow the remote pilot to actively manage the flight in a safe and timely manner.



Nominal C2 Link state. The state of the RPAS when the C2 Link performance is sufficient to allow the remote pilot to actively manage the flight of the RPA in a safe and timely manner appropriate to the airspace and operational conditions.



Quality of service (QoS). The totality of the characteristics of an entity that bear on its ability to satisfy stated and implied needs.



Quality of service delivered (QoSD). A statement of the QoS achieved or delivered to the RPAS operator by the C2CSP.



Quality of service experienced (QoSE). A statement expressing the QoS that the remote pilot believes they have experienced.



Quality of service required (QoSR). A statement of the QoS requirements of the RPAS operator to the C2CSP. 



Note.— The QoSR may be expressed in descriptive terms (criteria) listed in the order of priority, with preferred performance value for each criterion. The C2CSP then translates these into parameters and metrics pertinent to the service. 



Remote pilot station (RPS). The component of the remotely piloted aircraft system containing the equipment used to pilot the remotely piloted aircraft.



Remotely piloted aircraft (RPA). An unmanned aircraft which is piloted from a remote pilot station.



Remotely piloted aircraft system (RPAS). A remotely piloted aircraft, its associated remote pilot station(s), the required C2 Link(s) and any other component as specified in the type design.



Service level agreement (SLA). The agreement between the C2CSP and the RPAS operator covering the safety, performance, service area and security of the C2 Link provision as required for the RPAS operator’s intended operations.



Switchover. The act of transferring the active datalink path between the RPS and the RPA from one of the links or networks that constitutes the C2 Link to another link or network that constitutes the C2 Link.









______________________














CHAPTER 2.   SPECIFICATIONS





2.1   GENERAL



Note. 1— The C2 Link is the logical connection, however physically realized, used for the exchange of information between the remote pilot station (RPS) and the remotely piloted aircraft (RPA). It enables the remote pilot’s manipulation of the flight controls in the RPS to be sent to the RPA and for the RPA to return its status to the remote pilot. The C2 Link also enables the remote pilot to manage the safe integration of the remotely piloted aircraft system into the global aviation, communications, navigation and surveillance operational environment.



Note 2.— Guidance on the systems and procedures relating to the C2 Link is included in the Manual on Remotely Piloted Aircraft Systems (RPAS) (Doc 10019)



2.1.1   Any time reference to the C2 Link service and timestamping of the information carried by the C2 Link shall be in Coordinated Universal Time (UTC). 



Note 1.— This does not apply to the timestamping internal to the network communication protocol.



Note 2.— The timestamp includes the date and time.







2.2   SUPPORTED FUNCTIONS



2.2.1   The C2 Link shall only support the remote pilot tasks required for the safe and efficient operation of the RPAS.



Note.— Annex 6 contains requirements for safe operation of the RPAS.



[bookmark: _Hlk521402998]2.2.2   When the C2 Link includes support for the remote pilot tasks required for air traffic control (ATC) purposes, such as relay of ATC communications, the C2 Link performance shall, in a secure manner, meet the performance required for those tasks appropriate to the airspace requirements.



Note 1.— Airspace requirements vary depending upon air traffic density and complexity and may be reflected in equipage or separation requirements.



Note 2.— Alternate means of communications between the remote pilot and air traffic control may obviate the need for the C2 Link to be used for ATC communications.







2.3   SERVICE PROVISION



2.3.1   The C2 Link service shall only be used for the transmission of information relating to the safe and efficient operation of the RPAS and be limited to the information described in 2.2.1.



2.3.2   Each State shall designate the authority responsible for documenting and implementing a C2CSP oversight process, in accordance with Annex 6.



Note.— Details on State and C2CSP responsibilities related to the oversight of C2 Link service provision can be found in Annex 6.



2.3.3    The duration between C2 Link initiation and C2 Link termination shall not exceed the time of flight and ground operations, plus the time necessary to perform safety and security checking before and after each flight.



Note.— Efficient use of the limited frequency spectrum resource requires that a link be released and made available to other users when not in use.



2.3.4   The C2 Link specification shall be commensurate with the C2 Link performance required for safe operations.



2.3.5   The C2 Link’s QoSR shall be commensurate with the C2 Link specification required for safe operations.



2.3.6   The C2 Link’s QoSD shall be commensurate with the C2 Link QoSR.



2.3.7   The C2 Link service area geographical coordinates and time of provision, intended for RPAS operational use, shall be validated and verified to ensure that C2 link service area is safe for use by its intended recipients.



Note 1.— ICAO Doc 9674 contains requirements for data quality.



Note 2.— Intended recipients can be remote pilot or ATC units concerned..



2.3.8   A pro-active process for anticipating and mitigating interrupted or lost C2 Link states shall be implemented and described by the C2CSP to the RPAS operator.



[bookmark: _Hlk497194431]2.3.8.1   The C2CSP shall notify the RPAS operator of any scheduled outages of the C2 Link service provision.



2.3.8.2   Arrangements shall be in place to ensure that the scheduled outage does not affect any RPA during any phase of flight.



2.3.9   The C2CSP shall notify the RPAS operator of any unscheduled degradation in their service provision, the kind of degradation being experienced and an estimated duration for that degradation.



2.3.10   Before providing any C2 Link service, the C2CSP shall demonstrate initial compliance with the provisions contained in 2.3.1 and 2.3.3 through 2.3.8 to the responsible authority. 







2.4   C2 LINK SERVICE AREA



2.4.1   The C2 Link service area shall be compatible with the planned (including contingency) areas of operation of the RPA and the location of all of the RPSs involved in the operation.



[bookmark: _Hlk510792893]2.4.2   The RPA and RPS shall always remain within the C2 Link service area. 



2.4.3   Recommendation.— To ensure the QoSR is always met, a margin to account for the expected worst-case propagation fluctuations in the received signal level should be included while determining the C2 Link service area.









______________________










CHAPTER 3.   PROCEDURES





Note.— Provisions contained in Annex 6 require an operator to provide, for the use and guidance of personnel concerned, an operations manual containing all the instructions and information necessary for operations personnel to perform their duties.





3.1   GENERAL



3.1.1   Prior to the flight, the C2CSP shall provide the RPAS operator with appropriate means to establish that the C2 Link QoSD, security, and service area meet the requirements for safe operation of the planned flight (including contingency operations).



3.1.2   Recommendation.— In the case where the C2 Link service can be provided by more than one link, the RPAS should use the link with the highest QoSD.







3.2   ESTABLISHMENT, ASSURANCE AND TERMINATION OF THE C2 LINK



3.2.1   Human factors principles shall be considered in the design of the RPS, in order for the remote pilot to manage the C2 Link during the flight and prevent its unintentional termination.



Note.— Situations may occur in which the C2 Link would need to be terminated during the flight in order to increase the safety level of the flight. However, unintentional termination must be prevented.



3.2.2   Appropriate technical and procedural means shall be provided to the remote pilot to establish and maintain the C2 Link, including the interaction with the C2CSP. These means shall be documented in the operations manual.



3.2.3   An indication shall be provided to the remote pilot when the C2 Link has been successfully established between the RPS and the RPA and when it is interrupted, lost or terminated.



3.2.4   Information about any C2 Link-related outages that are planned to occur during the expected duration of the flight shall be provided to the remote pilot during flight planning.



3.2.5   Means shall be provided to the remote pilot to verify that the C2 Link meets the QoSR as part of the pre-flight check of the RPAS.



[bookmark: _Hlk511292878]3.2.6   The procedure supporting the switchover between links or networks that comprise the entire C2 Link shall be contained in the operations manual.



3.2.7   Before performing a switchover to another link or network, the remote pilot shall be provided with sufficient information on the QoSD of the accepting link or network to confirm that it will meet the QoSR.



3.2.8   Recommendation.— Switchovers between the links or networks that constitute the C2 Link during flight should be minimized.



[bookmark: _Hlk511292928]3.2.9   The procedure and the phraseology supporting handover of the C2 Link provision between RPS shall be contained in the operations manual.



3.2.10   The procedure supporting the handover shall include a report on the status of the QoSE of the C2 Link prior to initiating the handover.



3.2.11   A handover shall only be initiated if the accepting RPS is able to confirm that its C2 Link with the RPA achieves the QoSR needed to ensure that the handover will be successful.



3.2.12   The condition of a lost C2 Link state shall be initiated by the RPAS or through an action by the remote pilot when the performance of the C2 Link has been insufficient to enable active management of the RPA for longer than the lost C2 Link decision time.



3.2.13   The duration of the lost C2 Link decision time shall be in accordance with the operational management and safety requirements of the airspace.



3.2.14   Only the remote pilot shall terminate or authorize the termination of the C2 Link.



3.2.15   The C2CSP shall not intentionally terminate a C2 Link without the explicit consent of the remote pilot.







3.3   ESTABLISHMENT AND ASSURANCE OF ATC COMMUNICATIONS



3.3.1   ATC communications relayed through the RPA and the C2 Link shall be consistent with those defined for manned aircraft.



Note.— ATC communication procedures contained in Annex 10 — Aeronautical Telecommunications, Volume II — Communication Procedures including those with PANS status, and the Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, Doc 4444). 



3.3.2    Recommendation.— Switchovers between links and networks that make up the C2 Link should be avoided during transfer of ATC communications.







3.4   CONTINGENCY AND EMERGENCY PROCEDURES



3.4.1   The remote pilot shall be provided with all the available RPAS status information pertinent to expedite the recovery of the C2 Link.



3.4.2   Technical and procedural means shall be provided to indicate to the remote pilot/RPS and the RPA when the C2 Link has been successfully restored after a lost C2 Link state has occurred.



3.4.3   From the lost C2 Link decision state, the RPAS shall either return to the nominal C2 Link state or enter the lost C2 Link state once the lost C2 Link decision time has been exceeded.



3.4.4   After being in a lost C2 Link state, a remote pilot action shall be required to return the RPAS to a nominal C2 Link state, in accordance with the procedures contained in the operations manual.







3.5   SECURITY



3.5.1   Information exchange between the RPS and RPA carried on the C2 Link shall be sufficiently secure to prevent unauthorized interference with the RPAS.



3.5.2   The RPAS C2 Link design, monitoring system and operating procedures shall be such as to minimize the potential for any unauthorized control of the RPA or the RPS during any operating phases.







3.6   DISPLAY



3.6.1   RPS controls and displays shall present data in a manner minimizing the potential for errors, misinterpretation or misunderstandings.



3.6.2   The C2 Link state information shall be presented to the remote pilot.



3.6.2.1   An indication of the C2 Link QoSD, in real-time, shall be provided to the remote pilot.







3.7   MONITORING



3.7.1   An automatic monitoring system shall be implemented in the RPA and RPS, to provide an alert to the remote pilot if any of the following occur within the period of operation:



a) RPA or RPS C2 Link and/or sub-system link and/or C2CSP emission has ceased;



b) RPA or RPS C2 Link and/or sub-system link and/or C2CSP reception has ceased;



c) transmission of the amount of information required for the safe control of the aircraft has fallen below a level specified by the type certificate holder;



d) interruption of the C2 Link has occurred; or



e) the C2 Link QoSD has degraded below the stated QoSR.



3.7.2   The monitoring system shall provide an alert to the remote pilot in the event of the failure of the monitoring system itself.










3.8   RECORDS



3.8.1   A C2 Link log, written or electronic, shall be maintained in each RPS.



3.8.2   The record shall commence as soon as the C2 Link is established and end only after the C2 Link is terminated.



3.8.3   Written log entries shall be made only by authorized and on-duty persons in the RPS.



Note.— Authorized on-duty persons can be remote pilots or any other person having knowledge of facts pertinent to the entries.



3.8.4   All entries shall be complete, clear, correct and intelligible. Unnecessary marks or notations shall not be made in the log.



3.8.5   In written logs, any correction in the log shall be made by the authorized on-duty person. 



3.8.5.1   Corrections shall be initialled, dated and a rationale given for traceability.



3.8.6   The following information shall be entered in logs by the authorized on-duty person:



a) the name of the authorized on-duty person in charge of the log;



b) the identification of the RPS;



c) the date;



d) the time of opening and closing of the RPS;



e) the time of establishment and termination of the C2CSP service;



f) the time of establishment and termination of the C2 Link;



g) the QoSE of the links and networks used;



h) the reason for the switchover of links and networks that make up the C2 Link;



i) the signature of the authorized on-duty person;



j) all lost C2 Link and lost C2 Link decision state events, location of the RPA with time of occurrence, and probable assessed cause when practicable; 



k) any detected harmful or notable radio frequency interference, with as much detail as possible; and



l) any information relevant to C2 Link provision considered by the remote pilot as valuable.



3.8.6.1   In the log, all time related information shall use a UTC reference and all geographical related information shall use a WGS-84 reference.



3.8.7   The C2 Link messages related to the C2 Link management shall be electronically recorded in the RPA and in any RPS which is in control of the RPA.



3.8.8   The C2 Link management message record shall be retained for at least 30 days after completion of the flight. When the record is pertinent to accident and incident investigations, it shall be retained for longer periods until it is evident that the record will no longer be required. 



3.8.9   The RPA shall maintain an electronic log, automatically recording any information described in 3.8.1 to 3.8.8 that is available to it.



3.8.10   The RPA shall maintain an automatically recorded electronic log of any received or transmitted ATC/remote pilot communication either voice or data, if relayed through the RPA.



3.8.11   The RPS shall maintain an automatically recorded electronic log of any received and transmitted ATC/remote pilot communication either voice or data.









______________________












Part II — C2 LINK SYSTEMS





CHAPTER 1.   DEFINITIONS



To be developed















______________________












CHAPTER 2.   GENERAL





2.1   SYSTEM DESCRIPTION



2.1.1   The RPAS communication system shall comprise the following systems:



2.1.1.1   A communication system supporting communications external to the RPAS dedicated to the airspace requirements functions;



2.1.1.2   A C2 Link communication system supporting communications internal to the RPAS, which comprises at a minimum:



a) an interface with the RPS; 



b) an interface with the RPA;



c) a transmitter located in the RPS communicating with a receiver located in the RPA; and



d) a transmitter located in the RPA communicating with a receiver located in the RPS.



Note 1.— The C2 Link communication system between the RPS and the RPA may comprise one or more different communication links and may be provided by one or more C2CSPs. 



Note 2.— The C2 Link communication system may comprise ground and/or airborne and/or satellite links and systems.



2.1.2   The RPAS shall be equipped with a lost C2 Link state detection system designed with a level of assurance that is in accordance with the intended operation.







2.2   SPECTRUM



2.2.1   The RPAS C2 Link system shall be operated only in frequency bands which are appropriately allocated and protected by the ITU Radio Regulations.



2.2.2   C2 Link system frequency assignment planning shall be designed to provide immunity from harmful interference and not create harmful interference.



Note.— Provision for international frequency channel assignment planning can be found in the C2 Link System Guidance Manual.










2.3   SYSTEM CHARACTERISTICS



2.3.1   The C2 Link system shall enable the RPA to unambiguously and at any time ensure that it is controlled by an authorized RPS.



2.3.2   The total period of radiation of the C2 Link system transmitters shall be as short as practicable, consistent with the need for avoiding saturation of the spectrum while limiting interruption of the C2 Link.



2.3.3   The C2 Link system radio frequency transmitters shall radiate no more power than is necessary to achieve the C2 Link specification.







2.4   DATA TRANSMISSION CHARACTERISTICS



2.4.1   The C2 Link system message sequencing shall be based on priority criteria.



2.4.2   The C2 Link system messages sequence management shall use timestamping.



2.4.3   The order of priority of the transmission of information between the RPS and the RPA shall be:



a) [bookmark: _Hlk497219685]RPA flight control and configuration messages;



b) high priority detect and avoid (DAA) messages;



c) [bookmark: _Hlk497219768]air traffic control communications including distress calls and urgency messages;



d) flight safety telemetry messages including low priority DAA messages;



e) other flight safety messages;



f) routine telemetry messages;



g) air traffic services other than ATC communications; and



h) other messages.



Note 1.— The above order of priority is for the transmission of information over the C2 Link. The order of priority of messages transmitted by communication systems other than the C2 Link will remain as listed in Annex 10, Volume II, Chapter 4 and Volume III, Part 1, Table 3-1.



Note 2.— Distress and urgency messages are defined in Annex 10, Volume II, section 5.3.1.1. 










2.5   SIGNAL ACQUISITION AND TRACKING



To be developed









2.6   PRIORITY AND PRE-EMPTIVE ACCESS



To be developed









2.7   PERFORMANCE REQUIREMENTS



2.7.1   The QoSD of the C2 Link system shall be sufficient to support the operational and performance requirements for ATC service in the planned and contingency areas of operation of the RPA.



Note.— These requirements include required communication performance (RCP), required surveillance performance (RSP) and required navigation performance (RNP) when appropriate.









2.8   SYSTEMS INTERFACES



To be developed









2.9   RECORDS



To be developed









2.10   C2 LINK COMMUNICATION SERVICE PROVIDERS (C2CSP)



2.10.1   The RPAS operator shall establish a service level agreement (SLA) with one or more C2CSPs concerning the C2 Link service provision.



Note 1.— An SLA is required even when the operator is its own C2CSP.



Note 2.— The SLA defines the relationship and responsibilities of the two parties in accordance with the following Standards.



2.10.2   The C2CSP shall ensure that the QoSD is at any time meeting the QoSR.



2.10.2.1   The C2CSP shall conduct, with RPAS operators, real-time interference monitoring, estimation and prediction of interference risks and planning solutions for potential harmful interference scenarios under the oversight of the competent authority.



2.10.3   The C2CSPs, RPAS operators and competent authorities shall act immediately when their attention is drawn to any harmful interference.



2.10.4   The C2CSP shall have the qualified resources and adequate documentation that will allow competent authorities to perform their oversight.



2.10.5   Terrestrial C2 communication service providers



2.10.5.1   Terrestrial RPAS equipment shall operate in frequency spectrum with an allocation as described in Annex 10, Volume V, Chapter 5, section 5.2.



2.10.6   Satellite C2 communication service providers



2.10.6.1   Satellite RPAS equipment shall operate in frequency spectrum with an allocation as described in Annex 10, Volume V, Chapter 5, section 5.1.



2.10.6.2   SLAs between satellite C2CSPs and RPAS operators shall ensure that, once a satellite network has completed successful coordination, which guarantees the level of protection necessary to ensure the overall RPAS C2 Link QoSD, the protection level is not eroded as a result of subsequent satellite coordination agreements.



2.10.6.3   SLAs between satellite C2CSPs and RPAS operators shall ensure that satellite C2CSPs act immediately when their attention is drawn to any harmful interference. 



2.10.6.4   The satellite C2CSP shall be responsible for ensuring that once a satellite network has completed successful coordination, the C2 Link specifications continue to be met as a result of subsequent agreements between satellite operators.







______________________










CHAPTER 3.   FSS SYSTEMS



To be developed















______________________












CHAPTER 4.   C BAND SATCOM SYSTEMS



To be developed















______________________












CHAPTER 5.   C BAND TERRESTRIAL SYSTEMS



To be developed















______________________












CHAPTER 6.   SELF-ORGANIZED AIRBORNE SYSTEMS



To be developed

















______________________
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