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REPORT


1.	Introduction

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

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

1.3	The list of papers submitted for consideration by FSMP-WG/9 is contained in Appendix B. The list of participants is in Appendix C.

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


2.	Agenda Item 2 – WRC-19 Preparations

2.1	Identified conflicts between administration proposals and ICAO Position

2.1.1	WP06 raised the issue of ensuring that regulatory actions to support global maritime distress and safety systems (GMDSS) modernization under Agenda Item 1.8 of WRC-19 do not adversely impact the performance of SARPs compliant Aeronautical Mobile-Satellite (Route) Service system(s). The meeting appreciated the paper, and it generated considerable discussion, including whether other approaches might also work. 

2.2	Discussion of expected future agenda item proposals from administrations

2.2.1	WP11 noted that a proposal had been developed for a WRC-23 agenda item to update Appendix 27 of the ITU-R Radio Regulations in support of WideBand HF (WBHF) aeronautical communications.  In particular the meeting was asked for feedback on the foreseen updates, and how the system could be implemented within the current HF spectrum rules at the ITU-R and nationally. The meeting noted that the proposed updates represented a good start, though they may need genericized to include the possibility of non-contiguous channels being utilized. It was also stated that fitting the new wideband channels into the existing allotment plan could be challenging, so changes to that plan may also be required. The meeting agreed that ultimately the final changes would be determined by Working Party 5B if the future agenda item was accepted, and it was noted that ICAO efforts were expected to be handled by a working group of the Communications Panel (CP).

2.2.2	During discussion of WP11, it was noted that there was a draft European Common Proposal (ECP) which lumped the wideband HF issue together with changes to other Radio Regulations Appendices into a single future agenda item. Concern was raised that such combination might result in an effort that was too broad to complete in a single WRC cycle. The meeting agreed to monitor the output of the upcoming (final) CPG meeting.

2.2.3	As an outgrowth of the general WRC-19 discussions, the meeting reviewed the current status of Regional proposals (see Flimsies 1, 2 & 3 and Presentation 2). While there were a couple of concerns, in general the Regional proposals for items on the WRC-19 agenda were in line with the ICAO Position. It was noted however that some of the proposals for WRC-23 future agenda items (FAI) could be of interest/concern to aviation. In particular, attention was drawn to a CITEL proposal for IMT in portions of the frequency range 3.3-15.35 GHz and a number of proposals regarding the use of non-safety spectrum for control of small UAS (“drones”). It was also noted that some possible FAI may hold non-obvious interest for aviation. For example, items regarding space-to-space communications may facilitate satellite-based VHF architectures. Also non-geostationary orbit (NGSO) Earth Stations In Motion (ESIMS) have shown quite a bit of interest from the airlines. The meeting agreed that close monitoring of Regional efforts would be advisable.

3.	Agenda Item 3 – Radio Altimeter and WAIC issues

3.1	 WAIC: status of SARPS and testing

3.1.1	WP02 contained a proposed update of the draft Standards and Recommended Practices (SARPs) for Wireless Avionics Intra-Communication (WAIC) systems currently under preparation by the FSMP WG.

3.1.2	IP02* provided an update on additional WAIC Radio Altimeter (RA) interference susceptibility testing carried out by the Aerospace Vehicle Systems Institute at Texas A&M University. In particular it was noted that testing has now been refined to explicitly model the most critical landing case and to better identify the resultant margin for safe operation of RAs.

3.1.3	WP01* introduced the author’s concern regarding that radio regulators could use the WAIC transmission limitation levels as radio altimeter protection levels from emissions from out-of-band non-aviation systems.

3.1.4	IP01* presented concerns with the unwanted emission mask section of the proposed WAIC SARPS.

3.1.5	All of the WAIC papers were introduced and clarifying questions were answered. Then the meeting held a combined discussion of all of the material. Due to the differing views, extensive off-line discussions were also held. In the end, the meeting agreed to the following:

· To support the emission mask as contained in FSMP-WG/9-WP02.
· In the studies leading up to WRC-15, use of the power limits in Recommendation ITU-R M.2085 and the methodology described in Report ITU-R M.2319 resulted in received WAIC levels at one aircraft, from an aggregate of WAIC transmissions from other aircraft, that met the radio altimeter protection levels contained in Recommendation ITU-R M.2059 (I/N=-6 dB).
· In the subsequent studies performed by industry bodies interested in WAIC development, the power levels in M.2085 were maintained, however the associated methodology from M.2319 was altered. In those studies, the considerations incorporated in the analysis in M.2319 regarding fuselage attenuation for WAIC operating internal to aircraft, or directional antennae use for WAIC operating external to aircraft, were considered unnecessary as recommends 1 of M.2085 specifies e.i.r.p. spectral density values. It was further assumed that there was no attenuation between WAIC transmissions, represented as transmissions from an equivalent e.i.r.p. point source at the geometric center of an aircraft, of one aircraft and an altimeter on another aircraft except for path loss and altimeter antenna discrimination. This results in WAIC interference levels that do not meet the protection criteria in M.2059. 
· As a result, two potential approaches to WAIC SARPS development were agreed:
· Option 1:  WAIC SARPS would be developed only for internal-aircraft installations (i.e., external installations will be addressed in a parallel SARPS development in accordance with the terms of Job Card FSMP 07.01). Under this approach the existing draft WAIC SARPS (see FSMP-WG/9 WP02 with some minor editorial modifications as shown in Annex 1 of Flimsy 8) would be acceptable, with the exception of (a) current references to RTCA and EUROCAE documentation and (b) the definition of internal-aircraft installations, including what structure attenuation(s) should be considered, which are not yet agreed.
· Option 2:  Continue with development of WAIC SARPS for both internal and external installations. Under this approach the following additional tasks would be required:
· Provide test data to interested participants;
· Add a sentence (exact wording TBD) to preclude use of chirped FM waveforms for WAIC transmissions;
· Document altimeter and airframe manufacturer agreement with the altimeter testing criteria;
· Reach agreement on any additional testing of pulsed altimeters and/or additional varieties of other altimeters (e.g., General Aviation and Helicopters);
· Study radio altimeter interference threshold with respect to WAIC. This would take into account the WAIC testing levels and interference scenario, and could eventually serve as an input toward revision of M.2059.

Finally, it was noted that given the extensive discussion of the topic at this meeting, and the tight remaining timelines, the WAIC proponents have requested that additional changes not be proposed for additions or changes to the text in the draft SARPS presented in WP02 other than those identified in Options 1 and 2 above.

3.1.6	During the general discussions a question was raised as to what evidence had been presented, or what requirements were planned, to demonstrate that WAIC could operate in its expected operational environment, including the presence of radio altimeter interference (consistent with the requirements of the WAIC frequency allocation). It was noted that Report ITU-R M.2319 includes a study of the matter.

3.1.7	The meeting encouraged the WAIC correspondence group to continue to meet to attempt to resolve all remaining questions/issues, including ensuring that WAIC SARPS address all of the elements in Job Card 07.01.

3.2	RA mask: status of testing

3.2.1	No papers were provided on this topic. The meeting expressed its disappointment, as development of the radio altimeter selectivity mask is contained in the FSMP job cards.  In addition the meeting stressed the urgency of completing this work as it is becoming more and more important as administrations consider repurposing adjacent spectrum (e.g., the 3700-4200 MHz) for broadband mobile communications.


4.	Agenda Item 4 – Development of guidelines for Compatibility Studies

4.1	Aeronautical protection criteria

4.1.1	WP04 provided a status of International Telecommunications Union (ITU) studies regarding development of characteristics and protection criteria for aeronautical mobile (route) service systems operating in the 118-137 MHz frequency band. Basically the paper noted that both WP7B and WP5B were awaiting the results of WRC-19 on agenda item 1.7 before further progressing the work. The meeting noted the information.

4.1.2	WP24 introduced a potential method for determining and justifying the level of protection required by a communication, navigation or surveillance system based on aircraft separation. The intent was to develop the material and include it in the Spectrum Handbook. The meeting appreciated the approach, and noted it was similar to the approach used by the separation assurance panel for their standards, and by RTCA for UAS communications/control (C2) link requirements development. The meeting agreed to review the paper and provide comments to the author to support further development.


4.2	Aeronautical safety margins

4.2.1	No papers were received on this topic.


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

5.1	FSS for UAS/RPAS

5.1.1	WP08 contains the response from RPASP regarding the proposal in FSMP WG/8 WP/14 to define protection criteria for the C2 Link of RPAS, based on development of criteria for other aviation systems; noting that the protection criteria would only apply for compatibility studies between aeronautical systems and non-ICAO systems.

5.1.2	WP22* noted that most of the work in ITU regarding Resolution 155 (WRC-15) has been focused on protection of incumbent services, not on the protection of the Remotely Piloted Aircraft Systems (RPAS). As a result the paper provided analysis of the RPAS Panel paper on RPAS protection (FSMP-WG9-WP08) and offered comments.  The working paper also suggested that current work at ITU could have an impact on this topic. Finally, the paper also proposed a dedicated drafting activity within FSMP to assist with future communication with the ITU Radiocommunication Bureau on this topic.


5.1.3	The two working papers were introduced and a general discussion held. Of concern was there appears to be no general agreement as to the regulatory status of RPAS using FSS under the terms of Resolution 155. While one view was the Resolution was sufficient, and the RPAS SARPS would provide a performance requirement delineating the capability the links would need to support under the conditions/environment spelled out by Resolution 155, an alternative view was that Resolution 155 would need to be modified before operational FSS use for UAS could be acceptable, The meeting could not reach consensus. In addition, there was no general agreement on the protection criteria for UAS FSS links, nor how any safety margins should be applied. Contributions were solicited for the next meeting, and it was suggested that eventual agreements be spelled out in the Spectrum Handbook. Regarding the input from the RPASP (WP08), agreed elements for a Secretariat response are contained in Appendix G.
	

5.2	Global Aeronautical Distress and Safety Systems

5.2.1	 No papers were received on this topic.

5.3	Other

5.3.1	WP14 introduced received a liaison statement (LS) from the International Telecommunication Union – Radiocommunication Sector, Working Party 5B (ITU-R WP 5B) with regard to Foreign Object and Debris (FOD) detection radars in the 92-100 GHz at airport, and the results of Secretariat coordination on that LS with the Aerodrome Design and Operations Panel Working Group. The meeting reviewed the proposed response and provided some comments. The revised document will be sent to ITU-R.

[bookmark: _Hlk16786301]5.3.2	IP04 presents information on the status in Japan of standardization for FOD detection systems using the 92-100GHz frequency band allocated for radiolocation services. The meeting appreciated the information and asked to be kept informed as trials progress.


6.	Agenda Item 6 – 5GHz Band Planning

6.1	AeroMACS

6.1.1	No papers were received on this topic.

6.2	Global UAS/RPAS channel plan

6.2.1	IP03 described an Airborne Single Relay System, which is intended as part of UAS C2 Link system using the 5 GHz (5030-5091 MHz) frequency band, and which is under development in Japan. The paper was an update on previously-reported  activities and showed considerable progress. The work is being coordinated through the RPAS Panel, however the meeting asked to be kept informed.

6.2.2	PRES1 provided information on RPAS Panel efforts regarding C2 link SARPS status and the future work plan. The work is slated to be finished by WRC-23 and will currently focus only on C-Band (5030-5091 MHz) terrestrial, C-Band (5030-5091 MHz) satellite and Ku/Ka-Band FSS.


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

7.1	L-band Digital Aeronautical Communication System (LDACS)

7.1.1	No papers were received on this topic.	

7.2	RPAS Panel Discussion of Direct Ground-Ground VHF Communications

7.2.1	No papers were received on this topic and it was pointed out that the RPAS Panel had agreed not to further consider the approach. As a result it will not be included in future FSMP agendas. 

7.3	Possible satellite relay of VHF AM(R)S communications

7.3.1	WP26 updated the meeting on CITEL’s Inter American Proposal (IAP) for agenda items related to ICAO Positions on WRC-19; Preliminary Asia Pacific Telecommunity (APT) Common Proposals (PACP) for agenda items related to ICAO Positions on WRC-19; and Singapore’s technical studies on space-based VHF.  Regarding the former two, it was noted that some alignment was needed between the ICAO Position and the Regional proposals on agenda items 1.7, 1.8, 1.10, 1.13 and 1.14. Regarding space-baced VHF (AI10), the lower band starting point was discussed as proposals had been seen suggesting 108, 112 or 117.975 MHz. After discussion the meeting agreed that 112 MHz was the best proposal. 
 

7.4	Wideband HF communications

7.4.1	WP13 introduced more detail on a proposal to modernize HF aeronautical communications to enable broadband applications using standard waveforms and channel bandwidths proven in State aircraft. Implementation would significantly improve HF data rate, voice clarity, and link availability. The meeting appreciated the update and noted the proposed future WRC-23 agenda item to make minimal changes to Appendix 27 of the ITU Radio Regulations to facilitate broadband HF (see detail in para 2.2.1 above). While not intended as part of the proposed agenda item, it was also suggested that a revision of the channel allotments in Appendix 27 may also be desireable given the age of the allotment plan, which may require studies extending beyond WRC-23.

7.5	Other

7.5.1	WP03 introduced Automated Formation Flight, which is an end-to-end concept which has the objective of reducing the environmental footprint of long range commercial aircraft through significant fuel burn reduction as well as CO2 and NOx emission reduction. The concept involves two aircraft flying in close proximity one behind the other to gain efficiencies during the cruise phase. The paper in particular introduced the voice communication needs that would be key to achieving and maintaining such formations. While the paper suggests VHF as the radio technology for the communications, there is no specific proposal on how to manage the needed channels (e.g., a pool of channels for all formations, a smaller set to be used by all formations, or otherwise). The meeting suggested that there were system (e.g., which radio to use) and air traffic management issues that would need to be worked before frequency/channel management could be addressed. It was noted that the paper will be sent to the 40th Assembly to set up the overall framework.

7.5.2	WP12 introduced a proposal to modernize VHF data link aeronautical communications via technology insertion and application of modern waveforms to significantly improve VHF data rate and link availability while using the existing 25 KHz channels.  Experiments have shown data rates up to 95 kbps in a 25 KHz channel while still meeting the existing VDL Mode-2 spectral mask. Further efficiencies can be achieved if the existing carrier-sense multiple access (CSMA) protocol is changed, but that is not required. Unlike the broadband HF application, there is not expected to be any changes to ITU documentation required to support this system, however ICAO and industry (RTCA, EUROCAE, etc) standards changes would be needed. The meeting appreciated the information and asked to be kept aware of developments, but also noted that any migration to a new system should be in support of a broader industry roadmap, with due account of phase-in issues where legacy and new VDL might be operated in parallel.

7.5.3	WP15 presented proposals arising from FSMP-WG/8 to amend Annex 10 — Aeronautical Telecommunications, Volumes I, III, IV and V by editing clauses linked with the Universal Safety Oversight Audit Programme (USOAP). The intention of the updates is to highlight the responsibility of States to actively monitor that access by safety critical aeronautical communication, navigation and surveillance systems remains sufficient, when changes in the operational environment, such as  sharing with non-aviation users, occur. The meeting stepped through each of the proposed changes, made some revisions, and in the end agreed to the content as contained in FSMP-WG/9-WP15rev1. 

8.	Agenda Item 7:  Interference from non-aeronautical sources

8.1	Programme Making and Special Events (PMSE)

8.1.1 	 WP10 provided the results of the CEPT studies on sharing the 960-1164 MHz band for program making and special events (PMSE) equipment, as contained in Draft ECC Report 306.  It was noted that the attached Draft ECC Report 306 was out for Public Consultation, with an end date of 13 September 2019. The author of the WP pointed to a number of technical deficiencies and omissions in the methodology and conclusions presented in the Report. After further discussing those issues, the meeting was encouraged to provide comment to the public consultation (see AI 09-02). It was also stressed that inputs should be distinct (i.e., do not use a “form letter”), and elements to assist with such a response are contained in Appendix H.  It was also stressed that, if possible, the proponent should attend the resolution meeting to ensure their input is taken into account. Regarding that point however it was noted that the timing of the resolution meetings relative to the 40th ICAO Assemblymight make ICAO participation difficult.


8.2	Mobile service communications adjacent to 1518-1559 MHz SATCOM band
8.2.1	WP05 provided two liaison statements, as received from the Electronic Communications Committee (ECC) of The European Conference of Postal and Telecommunications Administrations (CEPT) and from Working Party 5D of the International Telecommunication Union – Radiocommunication Sector (ITU-R WP5D), on the issue of potential blocking of Mobile Earth Stations operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports.  The ECC noted completion of a Report “Measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports”, discussing national approaches. Flimsy 6 provide a draft ICAO response to the Liaison from the ECC, however after discussion the meeting could not agree on sending such a response. It was noted that aviation had participated actively in the ECC work, however much of its input – in particular regarding timescales for equipment that approach 25 years instead of the assumed 5-7 years – were not taken into account. As a result it was not felt appropriate to resubmit that material. Since the Report deals with national approaches, it was noted that perhaps a State Letter to raise awareness might be more appropriate once the draft guidelines (see para 8.2.2 below) are complete. The meeting did develop elements for a proposed response to WP5D and that material is contained in Appendix E. 

8.2.2	WP23 provided information on the status of studies within the ITU-R Working Party 4C and 5D groups to address the potential for interference to Mobile Earth Stations (MES) operating in the frequency band 1 518-1 559 MHz, from the planned introduction of IMT/LTE transmissions in the frequency band 1 492-1 518 MHz. In particular the meeting was asked to review the proposal for draft guidelines (see Appendix F and AI 09-01) 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.


8.3	LED lighting systems

8.3.1	IP05 reported on an instance of harmful interference to the 118-137 MHz VHF frequency band from an  LED lighting device in Bellary, India. The meeting noted with appreciation the information and reminded participants that if sudden cases of interference to VHF systems are experienced, it should be investigated whether new installations of LED lighting have been made within the vicinity. The meeting also asked that any cases of LED interference be reported such that a data base of occurrences could be developed.

8.4	Other

8.4.1	WP07 provided, for information, a reply liaison statement from ITU-R WP1A to ITU-R WP5B with ICAO in copy, on Aeronautical radionavigation service information for Wireless Power Transmission (WPT). The meeting noted the information.

8.4.2	WP21 discussed the increase in interference to the global navigation satellite system (GNSS) and the deliberate spoofing that has resulted in a significant impact to established navigation procedure infrastructure in the aviation industry, including decreased airspace efficiency, airport traffic flow capacity and a degradation to normal aircraft operations in continental airspace. The proposal was to develop coordinated mitigation measures and procedures which could be initiated in reaction deliberate jamming and spoofing to GNSS navigation service. The goal would be to have standardized approaches that could be followed by pilots when they lose GNSS on their aircraft. The meeting recognized the value of such an effort, but also noted it would go beyond the remit of FSMP. It was noted by the meeting that similar papers were going to the 40th Assembly, so perhaps guidance to Panels would come out of that meeting.

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

9.1	Restructure of Volume I

9.1.1	On introducing the handbook section of the meeting, the Vice-Chair explained the rationale and current process of the handbook update.  All FSMP members were strongly encouraged to participate and contribute in the dedicated correspondence group to give suitable time to the development of the work.  While no papers were received on the updated policy volume (Vol. A), a short update was provided on current progress and outstanding work for the correspondence group.

9.1.2	WP17 proposed a structure for Volume B (Spectrum) of the restructured handbook; seeking comments as to the proposed structure and content.  The proposed structure generated several questions and clarifications on what content may be suitable for such areas.  It was also noted that whilst the new volumes would be created as a fresh document, a cross reference table to catalogue the high level changes from the old to new volumes would still be needed to ensure topics were not missed (or identified if they would not be carried across).

9.1.3	WP18 and WP19 proposed text to be included in Volume B Section 6 of the New ICAO Frequency Spectrum Handbook.  Several suggestions were received on both documents, and it was agreed that the similar content of both papers would enable them to be combined in the correspondence group by the relevant authors.

9.1.4	WP20 provided an updated structure and additional information that should be included when documenting aviation system characteristics.  The paper also includes some additional material that may have considerations for other parts of Vol. B that are not already in the existing Handbook. During the discussion, several edits were proposed to help clarify the material.  Use of the reference model was agreed as an appropriate way to capture the necessary system information in a single place, whilst not being intended as a replacement for other ICAO documents.  To assist with collecting the necessary data for certain systems, several actions were assigned to relevant service providers, manufacturers, and the Secretariat to provide to other relevant panels.

9.1.5	WP25 provided text for inclusion on Volume B of the revised Spectrum Handbook.  The meeting was appreciative for the initial work, and agreed it was beneficial to develop further with explanations to help define a standard set of models.

9.1.6	All of the documents were presented and discussed by the meeting. In addition, a general discussion was held on the Handbook. The correspondence group will continue its work but it was noted that the expectation if to have a completed draft by this time next year; a goal that will require significant work to meet. Some writing assignments were given out, and all participants were encouraged to begin drafting material.

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

9.2.1	IP06 provided the report of the April 2019 meeting of the ICAO NSP Spectrum Working Group (SWG).  The topic of most relevance for the ICAO FSMP WG was the preparation of guidance material on compatibility analysis and frequency assignment planning of terrestrial navigation aids. The plan is for similar material to be removed from the Annex 10 Volume I “green pages”, and incorporated instead into Volume II of the Handbook. The meeting requested that the draft “moved material” be supplied as soon as possible so it can be incorporated into the Handbook draft (see AI 09-04).


9.3	Update of Volume II

9.3.1	No papers were received on this topic.

10.	Agenda Item 10:  Any other business

10.1	WP09 introduced a CEPT document describing technical studies currently taking place related to the use of non-aeronautical safety frequency bands (i.e., 1880-1900 MHz, 1900-1920 MHz and 5000-5010 MHz) for the C2 Link of Unmanned Aircraft Systems. The paper generated considerable discussion, mainly focused on the need for a forum to address all of the issues (airspace, procedure, spectrum, etc) dealing with small UAS/drones. Those are not being considered by the RPAS Panel, but are receiving considerable attention from non-ICAO bodies. The meeting noted that papers to the 40th Assembly will deal with the problem.

10.2	WP16 presented draft guidance material, initially developed for States by the Surveillance Panel, to validate (a) the utilization of 1 090 MHz, and (b) for non-allocation of 24-bit aircraft address for unmanned aircrafts (UAs) flying exclusively at very low altitude. The conclusion of the SP was that in cases where UAs are not required to equip with ICAO-compliant aeronautical surveillance equipment (e.g., if UAs are not operating in proximity to traditional manned aircraft), operators and manufacturers of those UAs exclusively operating at very low altitudes should not use ADS-B OUT at 1 090 MHz for those UAs. For that circumstance, States also must not allocate 24-bit aircraft addresses to those UAs. The meeting was invited to provide any comments to the Secretary of the SP with a deadline of 11 September, 2019 (see AI 09-03).

10.3	IP07* reported on some concerns with the VHF Data Link (VDL) Mode 2 emission mask as compared to the existing version of Recommendation ITU-R SM.329. The meeting noted the paper, some disagreements were expressed, however it was agreed to explore the issue further, including possible impacts on other aeronautical systems, at FSMP-WG/10 (see AI 09-10). 

10.4	Flimsy 4* provided information on the current draft justification by one CAA as to why electronic conspicuity could not be provided by systems such as FLARM or Pilotaware operating in short range device frequency bands. The meeting appreciated the information.

10.5	Flimsy 5* provided for comments a draft policy and rationale regarding concerns by one CAA with the use of short range devices in aviation for safety of life service. The meeting appreciated the information.

10.6	IP08 intended to raise the awareness around some airlines’ interest in the adoption of Earth Stations in Motion (ESIM). The meeting noted that while the topic was a bit out of scope for the FSMP as ESIM do not deal with safety-related communications, there was interest from some participants in the non-safety capabilities offered by the ESIM technology to support the flying public and some gate-to-gate airline operations. Taking into account however that those same users will have an interest in 5G/IMT, the meeting expressed support for the establishment of appropriate and equitable operational and technical conditions to facilitate ESIMs.

10.7 	WP27 addressed an apparent contradiction in the use of the 960-1215 MHz band.  In particular, according to footnote 5.328 of the RR, the use of the band 960-1215 MHz by the aeronautical radionavigation service (ARNS) is reserved for the operations of airborne electronic aids to air navigation and any directly associated ground-based facilities.  However, ICAO explicitly considers that ADS-B messages in that band can be broadcast not only from aircraft, but also from aerodrome surface vehicles. As a result, several states are currently operating ADS-B OUT units for airport ground vehicles.  Those two points seem to be in conflict since there is no direct association between the airborne and the airport ground vehicles operation of ADS-B. During discussion it was pointed out that ITU had decided as part of the work leading up to WRC-07 that ADS-B was an aeronautical mobile (R) service (AM(R)S) communications function, and as such there was no conflict with 5.328 as that footnote deals with ARNS. There was however still a conflict with the ITU definition for AM(R)S as that definition only allows communications between aircraft or between aircraft and ground stations; ground vehicles are not included. Several participants explained how ground vehicles were authorized to use AM(R)S frequencies in their country on a national basis, and the meeting agreed that text describing those methodologies would be useful for inclusion in the Handbook.

11.	Date of next meeting

11.1	The FSMP-WG/10 meeting is tentatively scheduled for 24 March – 3 April, 2020 at ICAO Headquarters in Montreal, Canada.  Papers for FSMP-WG/10 are due one week prior to the meeting.

11.2	For planning purposes the FSMP-WG/11 meeting is tentatively scheduled for 17-26 August, 2020 at ICAO Headquarters in Montreal, Canada and it will be followed by a two-day FSMP/3 meeting 27-28 August, 2020 in the same location. 
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(Montréal, QC, Canada, 22-30 August, 2019)

[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-19 Preparations
a) 	Identified conflicts between administration proposals and ICAO Position
b)	Discussion of expected 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

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)	Fixed Satellite Services (FSS) for Unmanned Aircraft Systems (UAS)
b)	Global Aeronautical Distress and Safety Systems (GADSS)

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)
b)	RPAS Panel discussion of direct ground-ground VHF communications
c)	Possible satellite relay of VHF AM(R)S communications
d)	Wideband HF communications

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
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	8

	11
	S. Kalyanaraman
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	J. Mettrop
	Protection of Aeronautical Systems
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	M. Soumaré
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	BRAZIL
	2. 
	Vahe Antoine Yaghdjian

	Telecommunications Engineer
Department of Air Space Control – DECEA
Technical Subdepartment – Technical Coordination Division
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APPENDIX D

ACTION ITEM LIST
	Number
	Description
	Actionee
	Due Date
	Status

	02-11
	Develop a simple example outlining the approach for aviation system protection suggested in FSMP-WG/2 WP24.
	J. Mettrop
	FSMP-WG/10
	For incorporation into Handbook
CLOSED

	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/10
	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-WG10
	No papers provided, but future work expected from AEEC

	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-WG10
	Ongoing 

	05-06
	Explore restructuring of Doc 9718 Volume 1. 
	Secretary/A. Roy/correspondence group
	
Q3 2020 (complete)
	FSMP-WG/9 WP17, 18, 19, 20, IP06

	06-03
	Begin review and update of ICAO WRC-19 Position
	ALL
	FSMP-WG/8
	CLOSED

	06-04
	Provide any proposals for aviation-related WRC-23 agenda items
	ALL
	FSMP-WG/9
	WP06, WP11, Flimsy 1, 2, 3

	07-02
	Liaise FSMP-WG/7 WP11 with the Secretary of the CP-DCIWG to get their view on the proposal.
	Secretary
	FSMP-WG/9
	Awaiting response from CP-DCIWG.

	07-03
	Liaise with the Secretary of the SP to get their view on the capacity of 1090ES and/or UAT to handle surveillance of small drones operating outside controlled airspace.
	Secretary
	FSMP-WG/8
	CLOSED WP16 

	07-05
	Liaise FSMP-WG/7 WP30 with the appropriate body in ICAO and report back to FSMP.
	Secretary
	FSMP-WG/9
	Still awaiting responses 

	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/10
	

	08-02
	Provide WG/08 WP02 on ITU-R progress with Resolution 155 on FSS for UAS to the RPAS panel, and report on feedback to FSMP-WG/09
	Secretary
	FSMP-WG/09
	CLOSED

	08-03
	Provide WG/08 WP14 on protection criteria considerations for UAS links to the RPAS panel, and report on feedback to FSMP-WG/09
	Secretary
	FSMP-WG/09
	WP08, CLOSED

	08-04
	Participate in correspondence group to complete WAIC SARPS on transmitter mask (see updates in FSMP-WG/08 Flimsy03 and 05)
	All
	FSMP-WG/09
	CLOSED IP01, WP02

	08-05
	Provide impact assessment and validation form to WAIC correspondence group for completion by next FSMP
	Secretary/ WAIC correspondence group
	FSMP-WG/09
	CLOSED, WP02

	08-06
	Provide guidance on airport separation and protection requirements for SATCOM/IMT based on WG/08 WP16 at future FSMP meetings.
	All
	FSMP-WG/09
	CLOSED WP23

	08-07
	Provide contributions to the meeting on the outcome of ITU-R WP 5B and 7B concerning discussions on ITU-R Recommendation SM.1541, and additional considerations for aviation, as discussed in FSMP-WG/08 WP20
	All
	FSMP-WG/09
	WP04

	08-08
	Email to the FSMP members the latest draft from the next NSP meeting on ILS/VOR/DME planning as discussed in FSMP-WG/08 IP03
	F. Butsch
	After Oct NSP SWG, before FSMP-WG/10
	CLOSED, see AI 09-04

	09-01
	Review the proposal for draft guidelines (see Appendix F) 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.

	All
	FSMP-WG/10
	

	09-02
	Provide comments into the Public Consultation regarding the results of the CEPT studies on sharing the 960-1164 MHz band for program making and special events (PMSE) equipment, as contained in Draft ECC Report 306 (reference FSMP-WG/9-WP10, and Appendix H of this Report)
	All
	Consultation closes 13 September, 2019
	

	09-03
	Provide any comments to the Secretary of the SP regarding the proposed guidance material in FSMP-WG/9-WP16
	All
	11 September, 2019
	

	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
	

	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/10
	

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


	K. Marani (Inmarsat), D. Ladson (Iridium), U. Schwark (WAIC), A. Roy (HF and VHF), and Secretary (for other panels to review)
	FSMP-WG/10
	

	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)
	

	09-08
	Participate in correspondence group to complete WAIC SARPS
	All
	FSMP-WG/10
	

	09-09
	Provide updated/expanded example outlining the approach for aviation system protection suggested in FSMP-WG/2 WP24.
	J. Mettrop
	FSMP-WG/10
	

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









APPENDIX E


[bookmark: _GoBack]Draft text for ICAO response to WP5D on IMT operating below 1518 

ICAO LIASION STATEMENT TO ITU-R Working Party 5D (copied to WP 4C for information).

Subject:   Adjacent band compatibility studies of IMT-Advanced systems in the mobile service in the band below 1 518 MHz with respect to MSS systems operating in 1 518-1 559 MHz

The August 2019 meeting of the International Civil Aviation Organization (ICAO) Frequency and Spectrum Management Panel working group (FSMP-WG) reviewed the Liaison Statement dated 14 February 2019 from ITU-R Working Party 5D on the adjacent band compatibility studies of IMT systems in the mobile service in the band below 1 518 MHz with respect to MSS systems operating in 1 518-1 559 MHz.  ICAO thanks WP5D for the Liaison Statement.

ICAO notes WP 5D and WP 4C, in response to invites ITU-R 1 of Resolution 223 (Rev.WRC-15), intends to develop a new ITU-R Recommendation and/or a new ITU-R Report on adjacent band compatibility between IMT operating in the frequency band 1 492-1 518 MHz and MSS operating in frequency band 1 518-1 525 MHz.  As a part of this work, ICAO welcomes development of a Recommendation to provide a framework of the adjacent band compatibility studies, and the identification of technical measures on IMT base-station and mobile station transmissions around airports to ensure the protection of existing aeronautical MESs operating  up to 1 559 MHz.

ICAO looks forward to receiving further feedback from WP 5D on any developments and progress on this matter. 




APPENDIX F


Proposal for draft guidelines 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/LTE in the frequency band below 1518 MHz








APPENDIX G

Elements for a response to RPASP regarding use of FSS for C2 Links
C2-Link using FSS under Resolution 155

1. Protection Criteria of RPAS
The protection criteria for the RPAS C2 Link using FSS under Resolution 155 are provided in the table below. If the calculated worst aggregate interference exceeds the permissible level derived from protection criteria defined below for desensitization (I/N) it will be considered an “interruption”, then the effect of those interruptions will be reviewed.
In the RPAS Panel, the limits will be based on the listed ITU-R Recommendations.
	
	Against another FSS network
Single Entry
Based on  
S.1323
	Against other FSS networks
Aggregated
Based on S.1323
	Against FSS, other co-primary services (Fixed and Mobile Services included) and all other sources of interference
Based on S.1432

	Protection Criteria of RPAS using FSS network under Resolution 155
	I/N = -12.2 dB
permissible
	
I/N=-6dB
permissible
	I/N = -4.9 dB
permissible



2. Safety Margin
FSS satellites are already deployed and notified to ITU (See ITU-R document 5B/578 or RPASP/13-WP/5). It is therefore not possible to consider an additional safety margin -- in the classic sense of reducing interference by some number of dB -- to protect receivers as it would require the re-coordination of every (i.e. both those used by RPAS and those that could interfere with RPAS) Ku and Ka Band FSS frequency assignment.
As a result, FSMP recognizes that the approach of applying a (for example 6 dB) Aviation Safety Margin is not feasible to be considered in sharing/compatibility studies for RPAS using C2-Link under Resolution 155 and the existing coordination agreement. However, the fact that C2 link interruptions will be considered as occurring at levels weaker than where harmful interference is experienced builds in intrinsic margin.  In addition, mitigation techniques will be considered as another way to provide margin in order to prevent interruptions in the continuity of service of the C2 Link that may have an impact on safety and defined for use by RPAS.

3. Mitigation Techniques
Due to the critical safety-of-life function performed by the RPAS C2 Link, there is a need to reach the same level of safety/protection given by an AMS(R)S allocation. Some aspects regarding obligations of administrations to ensure safety-of-flight of RPAS are addressed in resolves 13 of Resolution 155, however technical and/or operational mitigations also need to be considered in designing the RPAS C2 Links.
In order to provide an equivalent level of safety generally given by AMS(R)S, FSMP suggests the use of mitigation techniques such as the following, when use of RPAS C2 Link using FSS under resolution 155:
· Use Power Control, within the coordinated limits and any power flux density limitations, to adjust the carrier power to maintain the target C/(N+I) if interference occurs.
· Use more resilient modulation and error correction techniques (requiring more bandwidth) to maintain the target user Bit Error Rate if the available C/(N+I) is degraded due to interference.
· Have one or several back up links to maintain the target end-to-end continuity and availability of service.






APPENDIX H

Elements for consideration in a response to the ECC regarding the PMSE Report


Public Consultation ECC Report 306 answer – PMSE

1. Appendix 1 – Regulatory and legal issues
a. General view
Contrary to opinion expressed by some spectrum regulators, PMSE users are described in the report as professional users who respect all rules. No definition of a PMSE professional user is provided.
On the other hand, Air Traffic Safety Electronics Personnel (ATSEP) are trained professionals which install and maintain safety of life critical aeronautical equipment, thus also reflected appropriately in safety cases. One can find a reference in the following link: ESARR 5[footnoteRef:1]. [1:  https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0373&from=EN] 

b. Detailed comment
Proposed comment in the 5.2 after the sentence: “In many sectors the definition of an expert is well established by consensus and therefore it is not necessary for individuals to have a professional or academic qualification for them to be accepted as an expert, and this is the case across the PMSE sector”:  However as there is no formal training of PMSE users, it is impossible to assess their proficiency by an officially recognized body in which the aviation community could trust, in order to ensure that the required level of safety for the usage of spectrum is maintained. 
Proposed new paragraph in the 5.1.2.1 after the sentence: If the safety risk assessment identifies PMSE to have a potential impact on aeronautical navigation or surveillance systems then mitigation measures would have to be identified and put in place: 
Any administration willing to introduce a non-aeronautical system in the 960-1164 MHz band should put a training and licensing scheme in place, to ensure that the new non-aeronautical systems users can only operate equipment in the band after providing evidence that their equipment, processes, operational procedures, SMS, safety cases and mitigations technics are approved by the National Supervisory Authority (NSA). It is also the responsibility of the NSA to coordinate with the CAA and ANSPs.
2. Appendix 2 – Sharing studies
a. General view
Protection Criteria to be considered
Due to the need of high availability, integrity and continuity of service, I/N protection criteria is normally used in ITU-R studies when performing sharing studies with aeronautical safety of life services.
Propagation model
When considering scenarios involving aircraft, the propagation models contained in ITU-R Recommendations P.525-2 (or P.525-4) and P.528-3 are generally used
Consideration of body loss
For the sake of completeness and in order to consider the worst case scenario, body loss should not be considered. There are some concerns regarding the validity of ECC report 286.
Use of worst case aircraft receiver
When performing sharing studies, the worst case receiver characteristics should be considered. 
For the 1030 & 1090 MHz, it is important to take account of the receivers with the widest input bandwidth, certified and in operation onboard aircraft. The guard band that is defined for protecting aviation systems should not be minimized.
Use of aggregated effect
The defined protection criteria should account for the aggregated effect of several PMSE channels which may be active simultaneously within the wider channel of the aircraft receiver. For a DME receiver it can be envisaged that up to 5 consecutive 200 kHz channels could be active at the same time within a 1 MHz segment (3 channels in one location), corresponding to the receive bandwidth of a DME receiver.  In case of an SSR receiver, the receive bandwidth can be very wide.
An example of an apportionment methodology is found within the Recommendation ITU-R M.1639-1 which describes a comparable scenario of CW interference from GNSS into DME in the band 1164-1215 MHz.
b.  Detailed comment
Proposed comments to be added at the end of the summary of Annex 2:
It remains unknown whether and to which extent there may have been interference to DME during the trials, as there are no good means of measuring degradation in DME performance – until the DME breaks.
Due to the DME specification on CW interference susceptibility being intended to mainly address internal local-oscillator leakage, it should be noted that all DME ground and aircraft systems will not react in the same manner in the presence of CW interference.  Without specific study, the effect of this cannot be assessed.
Proposed comment to be added at the end of the summary of Annex 3: Impact of PMSE on DME from APWPT
The study only addresses handheld and body worn PMSE equipment. It is understood that this does not capture the worst case scenario which includes the base stations used with In-Ear Monitors.  These base stations will typically emit with a power of 17 dBm and without any body loss. 
Also to consider the worst case for the other scenarios, a new column considering the impact of PMSE without any body or Hand held loss effect will be needed. An aggregated effect should also be considered, where several PMSE channels may be operated on simultaneously within the passband of one DME or SSR receiver.
Proposed comment to be added at the end of the summary of Annex 4:
Since this study uses C/I, it should use the DME sensitivity parameters derived in Annex 12 of this report (ICAO Annex). Not doing this, results in an underestimation of 16 dB.
In addition, to take into account the potential effect on a safety of life service, and consistent with Recommendation ITU-R M.1639-1, an aggregated effect and a 6dB safety margin also need to be considered.
The In-Ear Monitors scenario should consider a power up to 17 dBm without any body loss. 
When validating results with trials, the echo suppression of a DME ground station should be enabled as this is the typical setting used.  Echo suppression has a significant impact as shown in Annex 9 of this ECC report.
Proposed comment to be added at the end of the summary of Annex 5:
A table of summary of the studies is missing for this annex.
Since this study uses C/I, it should use the DME sensitivity parameters derived in Annex 12 of this report (ICAO Annex). Not doing this, results in an underestimation of 16 dB.
In addition, to take into account the potential effect on a safety of life service, and consistent with Recommendation ITU-R M.1639-1, an aggregated effect and a 6dB safety margin also need to be considered.
The In-Ear Monitors scenario should consider a power up to 17 dBm without any body loss. 
Proposed comment ANNEX 6: Impact of PMSE on in-band ARNS and adjacent band GNSS systems from ANFR
There is an issue with the tittle of the table 37: Summary.
“PMSE interference into aeronautical systems” instead of “Aeronautical systems interference into PMSE”
Proposed comment ANNEX 7: PMSE selectivity in presence of JTIDS/MIDS pulses from NARFA DEU
Nothing to Add.
Proposed comment ANNEX 8: Impact of PMSE in the band 960-1164 MHz on RNSS above 1164 MHz from TRANSFINITE
Nothing to Add
Proposed comment ANNEX 9: Guidance for practical tests of DME and TACAN operations, the effects of multipath and signal strength variation from DFS GERMANY
We note the evidence provided in this Annex, that echo suppression, as typically always required due to multipath etc, has a strong negative impact on a loaded DME channel, making it more susceptible to additional interference, such as PMSE.  This needs to be taken into account when practical tests are performed. 
Proposed comment ANNEX 10: PMSE interference measurements on DME/TACAN from BNETZA and DFS GERMANY
Nothing to Add
Proposed comment ANNEX 11: DME and TACAN transponder identification interference from DFS GERMANY
As demonstrated by the trials described in this Annex, in order to ensure non-distortion of the CW identification of a TACAN, at least 20 dB C/I is required.
Proposed comment ANNEX 12: Guidance by ICAO relating to the protection of aeronautical systems
Nothing to Add
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Proposal for draft guidelines that may be considered by spectrum regulators to ensure the protection of aeronautical MES receivers operating in the frequency band 1 518-1 525 MHz, from the introduction of IMT/LTE in the frequency band below 1518 MHz. 

[Editors note.  A summary of the key outstanding issues to be addressed within WP 4C and 5D (as identified in the draft PNDR Report and Recommendation on IMT/MSS sharing at L-band) is provided below.  It is copied for information for ICAO FSMP to assist in the development of any guidelines on protection limits for aeronautical MES receivers.



		Issue

		Aspects for consideration within WP 4C & 5D



		Guard band

		•	Need to specify whether from IMT or MSS, or both.

•	Need to suggest specific values in range 0-6 MHz.

•	Should be consistent with Recommendation ITU-R M.1036.



		Base station emission limits (standard and enhanced?) 

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		UE emission limits

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		Protection measures for ship earth stations and aircraft earth stations

		•	Need for additional protection measures for ports/airports

•	May include pfd values and other measures (to be based on Report).



		IMT/MES equipment improvements

		[bookmark: _Hlk14087819]•	Should be a recommendation on MES blocking, possibly with options.

•	Need to talk about timing of implementation for MES.

•	Need to talk about timing of improvement in IMT UW emissions.





]



Introduction

To be developed.

[Editor’s Note: general introductory text describing the use of the band 1 518-1 559 MHz (including the provision of aeronautical safety communications within the frequency band 1 525-1 559 MHz) by aeronautical MES, and the testing of terminal functions correctly when the aircraft is on the ground is to be included.]

i) Measured blocking levels of most susceptible terminal identified within Draft ECC report 299.

[Editor’s note:  it is proposed to delete the results of measurements contained in Draft ECC Report 299 in order to simplify the guidelines.  Instead, reference on the blocking performance of the most susceptible aeronautical L-band MES receiver that was measured is included alongside the protection PFD limits identified below.]



ii) 2 IMT Base Station PFD Limits to protect aeronautical MES from receiver blocking



The recommended approach to protection of aeronautical L-band MES is through the application of power flux density (PFD) limits.  The geographic area to be protected should be defined, which is normally the area within an airport when aircraft are at the gate, taxing, or on the runway.  The PFD produced by IMT base stations must be kept below the PFD limit value at the boundary of the protected area and any point inside the area.  Operators of IMT base stations located outside the protected area will need to assess the PFD at the boundary of, and inside, the area to ensure that the PFD limit is not exceeded.  The PFD approach allows for the mobile operator to take into account the actual IMT base station characteristics (such as antenna height and downtilt) and the actual propagation loss (e.g. taking account of local clutter).  In some cases, it may be possible for operators to deploy IMT base stations inside buildings within the defined area (e.g. inside the airport terminal) while still ensuring the PFD limits outside the building is met, when the building wall loss is taken into account.



[Editor’s Note: A figure to illustrate the application of the PFD limit is to the added.]



It is anticipated that national licensing authorities will ensure that the protected areas and associated PFD limits are defined and included in the IMT operator’s licence conditions.  This should be done in consultation with the relevant national aviation safety representatives and/or with the airport operator.



The PFD limits in this section are based on the blocking measurements of the most susceptible terminals, as performed by some Satcom manufacturers and presented in ECC Report 299[footnoteRef:1].  The blocking criterion for current aeronautical L-band MES receiver design with respect to IMT base stations operating a single IMT channel transmission in the frequency band 1 512-1 517 MHz is -50.3 dBm, while the blocking criterion with respect to IMT base stations operating multiple IMT channel transmissions is -55.5 dBm.  For next generation aeronautical L-band MES receivers that are expected to be more resilient to blocking effects and hence would lead to more relaxed constraints on IMT base stations, the blocking criterion with respect to IMT emissions in the band 1 512-1 517 MHz is -30 dBm. [1:  https://www.ecodocdb.dk/download/8f411ee1-4d48/ECC%20Report%20299.pdf] 




The PFD limits are identified in two parts:  Phase 1 limits are derived for the protection of existing aeronautical L-band MES equipment, while Phase 2 limits are derived based on the protection requirements for next generation aeronautical L-band MES equipment.  



[bookmark: _Hlk17142902]Note: the PFD limits identified in Tables 1 and 2 are based on a MES with an assumed antenna gain values towards the horizon of either 3 dBi or 17 dBi.  The limits are replicated from Annex 1 of PDN Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].



The protection limits for aeronautical MES with an assumed maximum gain of 3 dBi towards the horizon are identical to the PFD levels specified in Annex 2, Option 2 within ECC Report 299 (i.e., based on measured blocking performance of aeronautical L-band MESs). 



For cases where the aeronautical L-band MES antenna gain towards the horizon can exceed 3 dBi, in particular when such aeronautical MES have high gain antennas (with maximum gain up to 17 dBi) and are used in airports having a low elevation angle towards the associated MSS satellite, the lower PFD limits derived for an assumed gain of 17 dBi towards the horizon would be appropriate as an aeronautical MES protection requirement.

TABLE 1

PFD limits for IMT BS with single IMT channel transmission

		Phase

		

		Phase 1

		Phase 2



		

		MSS terminal antenna gain (dBi)

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

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

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

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

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

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



		Airports

		3

		-28.9

		-42.9

		-58.2

		No limit required

		-27.9

		-37.9



		

		17

		-42.9

		-56.9

		-72.2

		No limit required

		-41.9

		-51.9







TABLE 2

PFD limits on IMT BS with multiple IMT channel transmissions

		Phase

		MSS terminal antenna gain (dBi)

		Phase 1

		Phase 2



		

		

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

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

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

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



		Airports

		3

		-53.5

		-63.4

		-30.9

		-40.9



		

		17

		-67.5

		-77.4

		-44.9

		-54.9





Notes: the maximum PFD should be considered within airport in places where aircraft are likely to be positioned and calculated at height of 10 m above local ground level.



[Editors note. Further guidance may need to be provided on the propagation model and clutter to be used in calculating the PFD.  The time percentage associated with the propagation model may be considered to be for attenuation not exceeded for 20% of time, e.g., equating to long term propagation conditions, to avoid the need to consider short term propagation enhancements.]

Recommended time lines in the application of Phase 1 limits and the transition to Phase 2 protection limits.



IIt is important the Phase 1 PFD limits protect existing aviation equipment and the transition to Phase 2 PFD limits be conducted at a date that is supportable by aviation equipage schedules.  Member States should discuss appropriate timelines for protection measures with their national aeronautical industries (including the airlines and their trade bodies) to assess the potential impact, cost and the best way forward, so that they can take the appropriate steps with no unnecessary delay to reduce the duration of the Phase 1 PFD limits to an acceptable and reasonable timeframe.  



By way of general guidance, it is recognised that the longstanding position of airlines and operators has been to accommodate updates to aircraft systems as part of the natural lifecycle of airframes and avionics. Such a timeframe is normally between 20-30 years for each aircraft, given the significant capital cost of purchasing or changing an operational aircraft.  Any changes to aeronautical L-band satellite communication equipment requires updates to the performance standards, procedures, regulations and guidelines which govern air transport.  Design of new equipment must be developed to the new aviation standards and be certified as safe for use by a competent authority.  Once new equipment design has been certified, it has to be incorporated into the production of new aircraft for line-fit delivery, mandated for installation and made available to the airline industry.  For retrofit installations, a supplementary type certificate (STC) must be obtained from EASA/FAA for each type and variant of aircraft.  Currently there are no certified aeronautical L-band satcom terminals available that comply with the new receiver blocking requirement of -30 dBm from mobile-base station transmissions at 1 512-1 517 MHz.

iii) Conditions on unwanted emissions for mobile base station transmissions in the 1 492-1 517 MHz.

[bookmark: _Ref480830572]

In addition to receiver blocking effects, there is a potential for interference associated with the unwanted emissions of IMT base stations.  Hence, it is necessary to define the maximum level of unwanted emissions from IMT base station transmissions falling within an aeronautical MES receiver pass band.

[Editor’s note:  It is noted that ECC[footnoteRef:2] has specified unwanted e.i.r.p density limits from base station transmissions, per sector in a multi-sector site, falling within the band 1 518-1 520 MHz of -0.8 dBm/MHz, and within the band 1 520-1 559 MHz of -30 dBm/MHz, and with a maximum in band e.i.r.p of 58 dBm per cell for base-station transmissions operating in band 1 512-1 517 MHz. [2:  ECC Decision (17)06 (https://www.ecodocdb.dk/download/4f052b0b-2c6c/ECCDEC1706.pdf)] 




[ICAO FSMP] considers these limits are not sufficient to protect MES receivers as it results in an unacceptable potential for interference into the 1 518-1 559 MHz frequency band.



[ICAO FSMP] recommends unwanted e.i.r.p density of out-of-band emissions from IMT base stations operating in the frequency band 1 492-1 518 MHz are no higher than -41 dBm/MHz into the frequency bands 1 518-1 525 MHz and 1 525-1 559 MHz.  This unwanted emissions limit is in line with Option B of recommends 2 of [Working Document towards a Preliminary Draft New] Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  The limit, combined with the geographical separation that can be expected between the aircraft and base stations would ensure the MES receiver degradation due to IMT unwanted emissions is to acceptable levels.



iv) dentification of a guard band for IMT operation.

 The recommended limits for IMT out-of-band emissions will require a guard band to allow for practical filters to achieve the required reduction in base station emissions.  Moreover, a guard band is necessary to allow for future MES receivers to be designed to be resilient to high IMT blocking levels below 1 518 MHz.  A minimum guard band of 3 MHz is recommended as providing a reasonable balance between maximising spectrum for IMT and the practical implementation of the necessary filtering in the base station and in the MES.  The guard band should be applied below 1518 MHz.  

 The measurements on aeronautical MES receivers contained in ECC Report 299  show aviation MES receivers are more sensitive (by around 15 dB) to interference received from the topmost IMT/LTE channel in 1 512-1 517 MHz relative to use of IMT/LTE channels below 1 512 MHz.  An appropriately-sized guard band below 1518 MHz (e.g., 3-6 MHz) could be an effective means of mitigating (but not entirely eliminating) some interference to aviation MES receivers from new IMT/LTE systems.  Other restrictions in the operation in LTE transmissions in the band 1 512-1 517 MHz within the vicinity of airports, including operation limited to low-power indoor mobile base-station use within airports, also would reduce the potential for interference to aircraft L-band satcom receivers as compared to unrestricted operation of LTE/IMT in channels below 1 517 MHz. National spectrum regulators may consider not licensing the uppermost channels of the band 1 427- 1518 MHz (and in particular the topmost channel), recognising that in some countries there is limited demand from mobile operators for use of this band in the immediate term.  The uppermost channels may be licensed at a later date, which may also take advantage of the more relaxed “Phase 2” PFD limits anticipated after deployment of improved aeronautical L-band MES.  Avoiding use of the uppermost IMT channels would also ease the IMT base station filter requirements.

TDD UE operation permissible under a TDD operation identified in draft revision to ITU-R Recommendation 1036-5.

[Editor’s note: in case Study Group 5 approves revision to ITU-R M.1036-5 with a TDD frequency arrangement for IMT operation in the band 1 427-1 518 MHz, the following text is proposed for consideration]:

It is noted that Draft Recommendation [ITU-R M.1036-6] contains several different frequency arrangements for IMT operation in the 1 427-1 518 MHz band.  It is recommended that administration only allocate the band 1 492-1 517 MHz for IMT base-station transmissions/user equipment reception, in order to prevent the use of mobile equipment transmissions in the band immediately adjacent to 1 518 MHz.  This would restrict the operation of IMT mobile transmissions up to the aircraft door (and potentially inside the fuselage), avoiding potentially unmanaged sources of interference arising from uncoordinated IMT mobile transmissions in bands adjacent to 1 518 MHz.  Frequency arrangement G1 (“SDL”) and G2 (“FDD”) meet this requirement, whereas frequency arrangement G3, which is based on a TDD arrangement would not meet this requirement and is therefore not recommended.




