FSMP-WG/6




	[bookmark: logo][image: icaologo]
	
International Civil Aviation Organization

REPORT
		[bookmark: related_to][bookmark: revision_date][bookmark: revision_no][bookmark: addendum_corrigendum_appendix][bookmark: restricted]15 February, 2018

	

	[bookmark: language]





[bookmark: text_above]
FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)
[bookmark: city_from_to]
SIXTH MEETING OF THE WORKING GROUP OF FSMP
(FSMP-WG/6)

Mexico City, Mexico 
8-15 February, 2018



REPORT


1.	Introduction

1.1	The meeting was opened by Mr Loftur Jonasson from the ICAO Secretariat, Montreal and Mr Mike Biggs, the Rapporteur of Working Group FSMP (FSMP-WG).  Mr Jonasson acted as the Secretary of the meeting. Following introductions, Mr Biggs thanked the ICAO North American, Central American and Caribbean (NACC) Office, and in particular Regional Director Melvin Cintron and CNS Regional Officer Mayda Avila for hosting the meeting. He also welcomed the group and provided introductory remarks, meeting information and housekeeping details. 

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

1.3	The list of papers submitted for consideration by FSMP-WG/6 is contained in Appendix B. The list of participants is in Appendix C.

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

1.5	The meeting also reviewed the FSMP job cards. It was noted that some of the contributions to the meeting would serve to advance progress on the job cards.


2.	Agenda Item 2 – Radio Altimeter and WAIC issues

[bookmark: _GoBack]2.1	WP18 contained an update of the draft Standards and Recommended Practices (SARPs) for Wireless Avionics Intra-Communications (WAIC), providing further technical details on the spectrum characteristics of WAIC systems.  The WP proposed a means for compliance with the requirement to protect radio altimeters from harmful interference. The meeting worked through the proposed text and provided comments. In particular, it was noted that in the end the material would likely be parsed between high-level SARPS and more explanatory guidance material and/or a system manual once the work was complete.
 
2.2	WP27 discussed candidate protection criteria for WAIC systems against interference from adjacent band emitters operating outside of the 4.2-4.4 GHz frequency band.  It considered both dynamic range and filter rejection requirements that should be included in the WAIC SARPs, and derived recommended separation distance constraints for such out of band emitters based on the tolerable interference they might inject into WAIC receivers. The meeting noted that the rejection requirements should be sufficient to ensure protection from other aeronautical emitters at the airport (e.g., 2-7-3.1 GHz radars, distance measuring equipment, etc). As part of that work it was suggested that perhaps two protection requirements are needed – one for continuous interference sources, and one for pulsed/pulse-like interference sources.

2.3	WP22 presented the initial assessment of Radio Altimeter (RA) interference susceptibility to representative in-band WAIC signals.  The material was derived from laboratory tests of the five major altimeter types used in civil aviation today.  The paper presented test results, the projected interference tolerance at several key altitudes, insights learned into the altimeter operation, and future test plans for further characterization in a detailed aggregate interference environment.  It was also noted that future work would include assessing aggregate WAIC and other RA interference when operating in a representative airport environment. Final results may be available for FSMP-WG/7.

2.4	WP25 described the need for ICAO provisions to adequately define frequency characteristics and interference performance of Radio Altimeters as requested by FSMP job card 0006.01. The paper also requested support from FSMP members and their organizations to recommend required parameters that should be tested for in defining the performance of RAs. The meeting supported this effort and recommended this activity to be coordinated with AVSI to expand the on-going testing for WAIC. In discussion it was noted that testing would be accomplished as part of the RA/WAIC effort and that there should be some results available by FSMP-WG/7.

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

3.1	FSS for UAS

3.1.1	No papers were presented on this topic.

3.2	GADSS

3.2.1	WP06 and WP12 provided suggested modifications to the ITU-R Conference Preparatory Meeting (CPM) draft text on WRC-19 agenda item 1.10, which is being developed by ITU-R Working Party 5B (WP5B). That agenda item considers GADSS spectrum needs as well as any additional regulatory provisions that might be necessary to support its introduction. Both papers were introduced, and then the meeting stepped through each of the proposed changes. The consolidated agreed updates are shown in Appendix E. As ICAO does not propose direct changes to the Radio Regulations, participants are encouraged to use that material when developing their State input contributions to WP5B. 

3.2.2	WP13 proposed updates to the GADSS report in response to WRC-19 agenda item 1.10 in WP5B. After discussions, the resulting changes to the ITU-R GADSS report are shown in Appendix F for submission by ICAO to WP5B. 

3.2.3	As an outgrowth of the discussion, the meeting agreed that aviation should look for a future WRC agenda item to address whether non-GADSS-related regulatory changes to the Radio Regulation are necessary to facilitate introduction of Remotely Piloted Aircraft Systems (RPAS) and/or as general clean-up. To highlight this, a footnote was added to the draft CPM text (see Appendix E).

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

3.3.1	No papers were presented on this agenda item, however a participant in the ITU-R studies provided a verbal update. In ITU-R Working Party 1A a number of options are still being explored including: developing a stand-alone ITU-R Report on alternate approaches used in certain states, developing a new ITU-R Recommendation on digital sound broadcasting, making the new material an annex to the existing SM.1009, or even beginning a complete new revision of SM.1009.  A summary of the ITU-R Working Party 1A activity  as documented in the WP1A Chairman’s Report is:

‘The input from USA raised questions for clarification on the working document towards a preliminary draft new Report ITU-R SM.[NAT‑APR] that should be answered prior to elevating the status of the document. A small group of interested parties met to discuss a way forward for the next meeting. The document was agreed to be maintained in the WP 1A Chairman’s Report without changes and for further work at the next meeting. [Source Document 1A/260, paragraph 2.3.5]’


3.4	WRC-19 Agenda Item 1.13

3.4.1     PRES04 and IP11 both dealt with an enhanced flight vision system (EFVS) operating in the 31.8-33.4 GHz band. The presentation provided detail on system progress, including studies to determine bandwidth requirements, pulse duty cycles and compatibility with co-band fixed service systems. The information paper provided detail on the effort within the ITU-R Task Group 5/1 to look at possible introduction of International Mobile Telecommunications (IMT) into the 31.8-33.4 MHz frequency band. It was reported that there are several varying ongoing studies on the topic, but the paper concluded that at this point all seem to converge on the conclusion that IMT is not compatible with EFVS. The meeting suggested that this could be included in the update to the ICAO WRC-19 Position during the revisions which will start at FSMP-WG/7.

4.	Agenda Item 4 – 5 GHz Band Planning

4.1	AeroMACS Status

4.1.1	IP07 evaluated the degradation caused by the interference among various aeronautical radio services in 5GHz Band.  The paper describes the degradation characteristics of AeroMACS interfered from various modulated interference signals, which indicated the mitigation criteria to protect AeroMACS channels. The meeting noted the information with interest and asked to be kept aware of future developments.


4.2	Global UAS/RPAS channel plan

4.2.1	IP06 informed the ICAO FSMP-WG of a summary of transmission experiment of STBC-AF relay protocol for unmanned aircraft systems. The approach involved using two relay RPAS to emulate the performance effects of using multiple input multiple output (MIMO) antennas. The meeting found the approach very interesting and asked to be kept informed of further experiments.

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

5.1	L-band Digital Aeronautical Communication System (LDACS)	

5.1.1	No papers were presented on this agenda item.

5.2	RPAS Panel Discussion of Direct Ground-Ground VHF Communications

5.2.1	No papers were presented on this agenda item, however in discussion of RPAS SARPS (see 5.3) the meeting maintained its FSMP-WG/5 position that direct ground-ground VHF communications would be problematic and would also require a change to the ITU Radio Regulations.

5.3	Other (RPAS Panel response to FSMP comments on RPAS SARPS)

5.3.1	WP03 and PRES03 detailed the new draft RPAS SARPS and the RPAS Panel (RPASP) response to the FSMP-WG/5 on the previous draft RPAS SARPS respectively. They were both introduced together. In addition, WP24 providing concerns about RPAS use of the VHF and L-Bands was also introduced. After discussion of all three documents, the meeting agreed the RPAS SARPS comments contained in Appendix L.


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


6.1	Programme Making and Special Events (PMSE)

6.1.1 	WP02 provided an update on the work currently being performed within the CEPT working groups on frequency management and spectrum engineering since the last FSMP meeting.  It also included a snapshot of a draft report on legal and regulatory matters, being developed within CEPT WGFM Project Team 51 (FM51). The presenter stressed the need for aviation participation in both FM51, and the newly started work in WG Spectrum Engineering (WGSE) Project Team 7 (SE7) on compatibility studies. Without such participation aviation views may not be fully represented in the outputs. 

6.1.2	IP09 gave an update on the current situation with respect to the Implementation of wireless microphones in the 960-1164 MHz frequency band within the UK.

6.1.3	WP21 provided the view that based on work conducted within the CEPT on Audio PMSE sharing the 960-1164 MHz band, the ITU Constitution (CS) and the ITU Radio Regulations (RR) related to Safety of Life and Safety and Regularity of Flight could be interpreted in different ways, according to the readers’ awareness of aviation safety requirements. To prevent any unfortunate incidents to aviation, it is urgent to address the issue by adding the required standards in ICAO SARPS. This proposal was considered by the meeting when WP15 on the safety management process was discussed (see paragraph 7.8 below).

6.1.4	PRES06 reported on plans in France for using Universal Access Transceiver (UAT) for drone surveillance.  The presenter noted that France would like to invite other countries that have already worked on the implementation of the UAT, for drones or manned aircraft, to share their experience. During discussions it was also noted that a UK CAA press statement titled “ADS-B can help reduce airspace infringements and mid-air collisions” (16 Aug, 2017) had made reference to using the UAT uplink for providing weather information. 

6.1.5	After all four papers regarding the PMSE topic were presented, the meeting discussed a way forward.  The meeting agreed:
· To provide to L. Jonasson and R. Khatcherian any comments on the draft report “Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE   in the band 960-1164 MHz” in time for the next FM51 meeting (see AI 06-05). 
· To encourage participation by aviation representatives (CAA, ANSP and/or aircraft operators) in all FM51 and SE7 meetings to ensure aviation views are fully reflected in their output products.
· It needs to be recognized that Universal Access Transceiver use is growing in Europe (e.g., as an option for RPAS surveillance).

6.2	LTE introduction adjacent to 1518-1559 MHz SATCOM band

6.2.1	IP02 was presented, explaining how the CAA of India had made known to their spectrum regulator the potential issues, as raised in FSMP-WG/5, with LTE introduction in the frequency band below 1518 MHz. The regulator asked for additional information regarding how protection of aviation could be ensured. The meeting noted with appreciation the outreach from the CAA, and agreed to try to develop some generic guidelines based on the CEPT work (AI 06-01).

6.2.2	IP08 and WP20 both addressed the ongoing work in CEPT PT1 on introduction of LTE in the frequency band below 1518 MHz; the latter being provided by Inmarsat in response to FSMP AI 05-02. Both noted that work is progressing in PT1, but no decisions have been made as to how protection of aviation SATCOM equipment could be ensured. The meeting agreed to liaise back to PT1 and ask for additional information (see Appendix H).

6.2.3	The meeting also had considerable additional discussion regarding the question raised at FSMP-WG/5 on the difference between the Inmarsat position regarding the Ligado/LightSquared (LSQ) proposal to operate within the 1525-1559 mobile satellite band, and its significant concerns regarding LTE operation in an adjacent band (below 1518 MHz).  It was noted that from the Inmarsat perspective part of the difference stemmed from the fact that there was a private operator-to-operator agreement between Inmarsat and Ligado/LSQ. Though the meeting requested details to allow for assessment by aviation, it was stated that the specific measures contained in that agreement were confidential and could not be disclosed. Conjecture in the meeting was that it involved some combination of (1) Inmarsat accepting interference (i.e., losing SATCOM business), (2) swap-out of existing Inmarsat SATCOM receivers with more-tolerant equipment, and (3) geographic separations instituted to protect airports. Since there would be no such agreements involved in the adjacent-band LTE introduction, Inmarsat would be relying on European rules to ensure protection of aviation equipment. To this point Inmarsat is not satisfied that the rules would offer sufficient protection from LTE base stations below 1518 MHz especially given the high maximum powers proposed. The meeting suggested it would be useful to have the details of the Inmarsat-Ligado/LSQ agreement as perhaps similar mechanisms could then be reflected in the European rules, but it was hard for the meeting to conclude as the details of the agreement were not available.  

6.2.4	WP20 provided additional information from those PT1 studies. Taking into account that material, it appears that a number of required blocking levels could be assumed:
· On the order of -70 dBm based on the current specifications for aviation satellite communications (SatCom) equipment;
· On the order of -55 dBm based on protecting the most sensitive of the limited amount of current aviation SatCom equipment tested in PT1; 
· On the order of -30 dBm based on the desired blocking level for future aviation SatCom equipment as being considered in PT1.
Depending on which blocking level is assumed, accommodating an LTE base station operating on the order of 60 dBm [FN:  It is understood that higher e.i.r.p.’s are contemplated for below 1512 MHz.] effective isotropic radiated power (e.i.r.p.) would require transmitter-to-receiver losses on the order of 130-90 dB. Given the large range in possible assumptions, the meeting agreed that this could be problematic and that ICAO would ask PT1 how protection of current and future aviation SatCom equipment will be ensured?
 
6.3	Other

6.3.1	WP26 provided an initial assessment of the interference to aviation VHF frequencies from earth stations transmitting to space stations in low earth orbit.  The WP sought feedback from the aviation community on how to further refine the technical study before formally publishing.  In the following discussion, there was general agreement that the propagation models and parameters used appeared to be appropriate.  The ITU-R Study Group 3 Propagation Handbook was recommended as an additional source of information to further confirm the parameters used, with some attendees recommending a propagation modelling probability of 0.1% for all locations when assessing with aviation safety systems.  Furthermore, it was noted that use of systems without a suitable spectrum allocation is inappropriate and should be changed as soon as possible, especially when used in aeronautical safety spectrum.

6.3.2	WP09 provided follow up action initiated by India to prevent harmful interference from LED lighting devices to aeronautical systems and seeks additional input for harmonized usage of LED devices in Aviation environment.  The WP also proposed to consider appropriate guidelines/protection criteria/precautionary measures to preclude such interferences from LED devices/fixtures. The meeting appreciated the information, commended India on their proactive approach, and asked to be kept informed regarding the plan to acquire fixed/mobile interference detection and location equipment. 

7.	Agenda Item 7:  Any other business

7.1	WP17 addressed an apparent contradiction between the ICAO Handbook (Doc. 9718) and the ICAO Position on WRC-19[footnoteRef:1].  Though the paper was specific to WRC-19 Agenda Item 1.8, the underlying issue was broader.  For example, in many places in the Handbook, regarding a particular frequency band, the policy statement might read “no change to footnotes xx, yy or zz”. In contrast, the ICAO Position on a given WRC agenda item may support unspecified actions as long as there is no adverse impact to aviation. The conflict comes when there are proposals for changes to footnotes xx, yy or zz that do not impact aviation. The Handbook would say “no change”, while the Position says “change is ok”. [1:  This topic was also raised in IP12 which was presented in Spanish during the Regional Planning Group meeting held just prior to FSMP-WG/6. Due to the time required to translate into English the paper was not submitted until after FSMP-WG/6 had closed. It is included here for completeness.  ] 


7.1.1	After discussion the meeting agreed that the Handbook is 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. The meeting also agreed that the next revision of the Handbook should be clear on this order of priority. Regarding the specific issue raised by WP17, the meeting agreed that changes to Footnotes 5.364, 5.365, 5.366, 5.367 and 5.368 may be acceptable as long as those changes do not adversely impact SARPS compliance, including the priority and performance requirements, for AMS(R)S systems.

7.1.2	The meeting also noted that they could not comment regarding specific State proposals on WRC-19 agenda item 1.8 as they had not been provided to the meeting. As a result, no determination could be made as to whether those any specific proposals were consistent with the ICAO Position (i.e., whether or not they “adversely impact SARPS compliance”). It was also noted that ICAO participated in regional groups such as CITEL and as such would be a resource there when specific State proposals are addressed.

7.2	WP01 contained a letter from CEPT Working Group on Spectrum Engineering, on the studies related to ultra wide-band devices in the band 4.2 – 4.4 GHz. WP07 contained an analysis of WP01 for review and proposed to send a reply liaison statement to WGSE based on the work. The meeting agreed to send a liaison and elements for the text are contained in Appendix K.

7.3	WP11 provided a Liaison Statement / Letter from CEPT Working Group on Spectrum Engineering (WGSE), on the studies related to the possible introduction of a new detection and collision avoidance application in the frequency band 446-457.1 kHz.  In particular, WG SE noted that the band 225-495 kHz is used by ground-based Non-Directional Beacons (NDB) and the Automatic Direction Finder (ADF) receiver on board aircraft. 

“WG SE would like to invite ICAO to confirm if the technical parameters, contained in ECC report 067 which are depicted below, are relevant to ensure the protection of the ADF/NDB receivers:

	
Services 
	
Frequency
Range

	
ADF/NDB receiver BW
	E_1kW@
1km
Land
	Permissib.
Interf.

	
	MHz
	kHz
	dBµV/m
	dBµV/m

	Aeronautical Radionavigation
	0.225 - 0.495
	2.7
	147
	21.9



According to the parameters contained in ECC Report 067, compatibility studies with aeronautical systems in the band 225-495 kHz which are provided in the attached document, show that the protection distance required between the receiver component of ADF/NDB and the new detection and collision avoidance application is about 27.5m. Therefore, WG SE would like to invite ICAO to comment if that separation distance could be met in practical flight operations.”

7.3.1	WP19 provided an analysis of the WG SE work. Based on discussion, the meeting agreed that (1) the minimum separation distance to be assumed in the work should be 75 meters, and (2) the WG SE analysis should be repeated under the assumption of an aggregate interference emitter environment. Appendix G contains material for an ICAO response to WG SE. However, as FSMP is not the expert group for the NDB/ADF equipment, that response material will be liaised from FSMP to the Spectrum Working Group of the ICAO Navigation Systems Panel (NSP) (see AI 06-02). After their review, the Secretary of the NSP will provide the response material to the Secretary of the FSMP for submission to WG SE.

7.4 	WP14 contained a draft reply from Technical Subgroup (TSG) of Surveillance Panel to the European Telecommunications Standards Institute (ETSI) on its standards for ground based primary and secondary aeronautical radar operating in the L, S and X frequency bands.  The WP requested further Inter-Panel coordination with FSMP, since this reply will be sent to an external organization dealing with frequency spectrum matters. The meeting reviewed the document and the agreed the changes as shown in Appendix I to form the basis of an ICAO response to ETSI.  

7.5	IP03 invited the FSMP WG/6 to review the attached WP from the Technical Subgroup of the Aeronautical Surveillance Group of the Surveillance Panel and take action as appropriate relevant to space planes. After discussion the meeting agreed to liaise the information to ITU-R Working Party 5B, and elements for that liaison are contained in Appendix J.

7.6	PRES02 provided details on initial performance results for the Aireon ADS-B satellite receiver system. Initial performance was better than expected with half the constellation populated, and should improve as more satellites are added to the host Iridium NEXT constellation. The meeting appreciated the information.

7.7	WP04 was the report of the fifth meeting of the ICAO NSP Spectrum Working Group (SWG) was held at ICAO Headquarters during October 2017.  Highlighted were four items that required FSMP attention. These included the proposed move of frequency assignment planning criteria for NAV systems from ICAO Annex 10 to ICAO Doc 9718, potential interference to monitors of ILS, VOR or GBAS, guidance on the detection, classification, localization and resolution of GNSS RFI for inclusion in the ICAO RF Handbook, Doc 9718, Volume I., and frequency compatibility of LDACS with other systems in the band 960 to 1215 MHz.  Regarding those topics, after discussion the meeting agreed the following:
· On the movement of the frequency planning criteria, it was suggested that after the move Annex 10 should retain a pointer to the Handbook such that the reader could easily find any necessary material. That pointer should be generic enough that it not be affected by the ongoing effort to restructure the Handbook (e.g., reference “the appropriate volume of the Handbook” instead of “Handbook Volume II”). In addition, the meeting agreed that the planned schedule for the effort aligned well with the FSMP re-structuring, however it was noted that in a number of places in the Job Card there were typographical mistakes in the reference to Doc. 9718. It was noted that the SWG Rapporteur had liaised this information to the NSP Secretariat.
· Regarding the potential interference to monitors, the meeting noted that necessary text should first be included in the existing Annex 10 guidance material, and then it could be migrated to the Handbook with the rest of the planning criteria.
· Regarding the GNSS RFI material, the meeting noted that it would include the material in the next update of the Handbook.
· Regarding LDACS it was considered that there was little to no chance of getting a change to Resolution 417 (Rev. WRC-15), and without such a change (which would require action of a World Radiocommunication Conference) the continuous interference limits must be respected. If those Resolution 417 (Rev. WRC-15) limits could not be met close to the RNSS band, as an alternative, the meeting asked whether LDACS emissions could be designed to be “pulse-like”, in which case the Resolution 417 (Rev. WRC-15) limits did not apply (see resolves 7 of Resolution 417 (Rev. WRC-15)). It was suggested that the Communications Panel liaise with the Navigation Systems Panel to first ensure that aviation RNSS equipment could be protected from LDACS emissions. If successfully proven, work within ITU-R WP5B and WP4C could look at protection of other RNSS systems.

7.8	WP15 considered the impact that change & safety management will have on aviation spectrum management, the challenges it presents and the issues that will need to be resolved. It noted that the goal of safety management is really to manage change such that equivalent or better safety is ensured. Regarding spectrum, changes in use (usually non-aviation) can impact aviation, at which point mitigations such as changes in procedures, capacity reductions and/or closure of services must be implemented.  After discussion of this paper, together with WP21, the meeting agreed to the following approach:
· Would develop a formal approach and document that in the Handbook.  Where specific emphasis is needed, would assess adding necessary material to other documents such as SARPS.
· The Handbook Correspondence Group would begin work on the material with priority, with the goal of proving text that participants could use in State contributions to the 13th Air Navigation Conference (ANConf/13).   Given required deadlines for such submissions to the ANConf/13, mid-April is would be the target date for that material from the Correspondence Group.

7.9	WP05 was a draft ICAO Secretariat Working Paper on Integrated CNS and Spectrum Strategy for the 13th Air Navigation Conference (ANConf/13), provided to the FSMP for review and propose amendments if/as appropriate. The meeting expressed support for the goal of the paper, but indicated that some wording changes might be appropriate. An action was given (AI 06-06) to all participants to provide any comments to the Secretary by March 1, 2018.

7.10	WP23 proposed that the requirements of all airspace users are interconnected and that the overall solution can only be identified by understanding those individual requirements and how they interrelate. Having understood the overall solution then the path to achieving that overall goal can be determined. The meeting supported the goal of the paper, noting the synergy with WP05, and suggested the idea also be submitted as a European contribution into the ANConf13.

7.11	PRES01 provided detail regarding ongoing studies about a “Next Generation Radio Architecture Network”. The goal of the new network would be to reduce cost, weight and power consumption by moving toward a more distributed radio architecture. In particular more processing would be physically located near the antennas, and digitally connected to software defined radio systems. Such an approach may also allow for more-simple retrofit if new aviation systems are introduced. The meeting asked to be kept informed as the studies progress.

7.12	WP10 contained a summary of the correspondence group’s work to update the ICAO spectrum handbook and the future work plan.  The work was provided for review and agreement on the proposed material. The meeting discussed and agreed with the proposed structure. It was also noted that meeting attendees wanting to participate in the correspondence group should contact the FSMP Secretary.

7.13	WP16 proposed that the FSMP develop a standardized process for the assessment of changes to spectrum usage in or adjacent to frequency bands within which aeronautical systems operate.  . In particular two diagrams in the paper were suggested as providing a possible ICAO recommended procedure. The meeting agreed with the concept and its inclusion in the new version of the Frequency Spectrum Handbook.  The topic be further developed within the correspondence group.


7.14	IP01 provided information on the spectrum reforms taking place in Australia, comprising three key elements: new legislation, Government spectrum holdings review and pricing review. The paper explained how the reforms will impact how spectrum used by aviation is managed and licensed and noted that similar reforms are occurring in other countries.  As allocations to aeronautical services are made on global basis to enable international standardisation of equipment to facilitate global interoperability of operations, it is important that the aviation sector engages in the process and works with spectrum regulators in providing a common position to ensure aviation systems are protected. The meeting noted there was no similar work to determine if non-government spectrum is being efficiently and fully used.

7.15	IP05 provided information on a White Paper developed by one of the United States (US) spectrum regulators regarding potential national basic spectrum principles. The paper has been released for public consideration, and is based on discussions within the US prompted by the difficulties associated with the introduction of new services. The document was provided for information to FSMP, and any information on similar initiatives within other ICAO member states was solicited. The meeting discussed the nine “principles” contained in the White Paper and noted that in many cases aviation equipment already has standards to ensure operation in their intended environment,  addressing some of the concerns raised. However, designing any equipment for an undefined and unbounded “future environment” is impossible.

7.16	WP08 highlighted, based on experience, the possibility of in-band interference in the VHF band due to generation of intermodulation frequencies from transmitters operated at the same or nearby aeronautical stations, and the need for its elimination during frequency selection process itself. Since the new ICAO Frequency Finder tool introduced in 2016 does not address this issue, it was suggested that the FSMP discuss and consider appropriate measures to address the issue at the frequency selection stage itself to ensure global harmonization in the frequency selection process. The meeting noted that such an analysis would require information (frequencies, filters used, etc) about all emitters, not just aeronautical emitters, and that there are commercially available tools which might be used. Finally, it was stated that at this point ICAO has no resources to incorporate this capability in Frequency Finder.

7.17	IP04 detailed the aspects considered in the development of the VDLM2 channel plan for the United States.  This information was provided to give background data that may be useful in the Handbook (Doc 9718) update of the frequency management section for datalinks. The meeting appreciated the information and agreed to send it to the Handbook correspondence group for incorporation as necessary.

7.18	PRES05 provided an update on VHF voice radio testing by one company in the United States to determine their capability to reject adjacent channel emissions. Results previously presented to FSMP-WG/4 had identified some anomalous behaviour.  It was noted that some of those were taken care of by receiver firmware updates. Whilst not final, the current results showed that for all radios tested the “adjacent channel rejection” at a 75 kHz offset was greater than 70 dB, and at a 1 MHz offset was greater than 75 dB (though the latter value was surprisingly low and may need to be investigated further). The meeting appreciated the information and asked to be kept informed regarding future testing.

7.19	As an outgrowth of other discussions, the meeting conducted a brainstorming session regarding possible aviation-related proposals for WRC-23 agenda items. The FSMP are aware of the following items being suggested:
 
· To assess whether non-GADSS-related regulatory changes to the Radio Regulation are necessary to facilitate introduction of Remotely Piloted Aircraft Systems (RPAS) and/or as general clean-up.
· Support for a space planes agenda item (WRC-19 agenda item 9.1, issue 4).
· Response to notional idea to have satellite reception/transmission of VHF to be used by aviation.
· An allocation to support airport foreign object detection and/or wildlife detection radars

No FSMP endorsement for the items in this list is implied. All participants are invited to provide additional input to FSMP-WG/7 (see AI 06-04).

8.	Date of next meeting

8.1	The FSMP-WG/7 meeting is scheduled for 6-13 September 2018 at [final location tbd][footnoteRef:2] in Johannesburg, South Africa.  It will be preceded by a 2 day spectrum workshop 4-5 September, 2018.  Papers for FSMP-WG/7 are due one week prior to the meeting.
 [2:  As of the close of FSMP-WG/6 the final venue had not been decided (FSMP-WG/6 Flimsy10). That decision should be made by March 15, 2018 and will be communicated to membership.] 
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	5

	4
	F. Butsch
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	Draft WAIC SARPS update
	2

	19
	C. Fleury
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	6

	22
	M Franceschini
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	J. Mettrop
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	7
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	5
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	2
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	A.Roy
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	M. Franceschini
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	Secretary
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	A.Roy
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	A. Roy
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	A. Roy
	VHF Radio Testing Update
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	6
	A. Guignot
	UAT for Drones
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	3

	2
	Rapporteur
	Report text on inconsistency between Handbook and ICAO Position
	7

	3
	Rapporteur
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	7

	7
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	Material for liaison to WP5B on WRC-19 AI 9.1.4
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	8
	Rapporteur
	Material for liaison to WG SE on UWB
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APPENDIX D

ACTION ITEM LIST

	Number
	Description
	Actionee
	Due Date
	Status

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

	02-6
	Develop a timeline for FSMP actions regarding resolves 18 of Resolution 155 (WRC-15)
	All (working with RPASP)
	FSMP-WG/7
	

	02-11
	Develop a simple example outlining the approach for aviation system protection suggested in WP24.
	J. Mettrop
	FSMP-WG/7
	

	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/7
	3 UK and 21 Turkish assignments were removed, 88+ remain in European SAFIRE data base.

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

	04-05
	Provide input to complete the equipment physical characteristics (e.g., weight) table shown in the Annex of FSMP-WG4/WP26.
	All
	FSMP-WG7
	Noted IATA had facilitated a meeting on rationalization of avionics, including regarding whether HF requirements could be satisfied by satellite communications. Will present output at a future FSMP WG meeting.

	04-06
	With regard to the action to “Conduct an aircraft fleet equipage impact analysis and develop detailed transition plans based on industry input and expected safety benefit” in the radio altimeter job card, initiate outreach to the airlines and aircraft manufacturers.
	IATA and ICCAIA
	FSMP-WG7
	

	05-01
	Review the need for future WRC agenda item to address ITU Radio Regulations provisions for UAS/RPAS and/or “clean-ups” of existing provisions (e.g., see Annex B to FSMP-WG/4 Working Paper 27).
	All
	FSMP-WG6
	CLOSED (see 06-04)

	05-02
	Provide technical details on suggested approach for ensuring protection of aeronautical satellite communications in the frequency band 1518-1559 MHz from LTE introduction in the lower adjacent band.
	Inmarsat
	FSMP-WG6
	Closed (FSMP-WG/6 WP20)

	05-03
	Review the proposed ground-ground VHF communications scheme detailed in FSMP-WG/5 IP07 and provide comments to be included in a liaison to the RPASP.
	All
	FSMP-WG/7
	FSMP Secretary to liaise with RPASP Secretary to try to get more details on plans.

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

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

	05-06
	Explore restructuring of Doc 9718 Volume 1. 
	Secretary/A. Roy/correspondence group
	FSMP-WG/7
(status)
	

	06-01
	Based on studies within CEPT PT1, develop general guidelines that can be used by spectrum regulators to ensure protection of aeronautical systems from the introduction of IMT/LTE in the frequency band below 1518 MHz.
	ALL
	FSMP-WG/7
	

	06-02
	Liaise material for response liaison to WG SE regarding a new detection and collision avoidance application in the frequency band 446-457.1 kHz to NSP SWG for review.
	Secretary
	March 2018
	

	06-03
	Begin review and update of ICAO WRC-19 Position
	ALL
	FSMP-WG/7
	

	06-04
	Provide any proposals for aviation-related WRC-23 agenda items
	ALL
	FSMP-WG/7
	

	06-05
	Provide to L. Jonasson and R. Khatcherian  any comments on the draft report “Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE   in the band 960-1164 MHz” in time for the next FM51 meeting.
	ALL
	Feb 23, 2018
	

	06-06
	Provide L. Jonasson with any comments on FSMP-WG/6 WP05 (draft ICAO Secretariat Working Paper on Integrated CNS and Spectrum Strategy for the 13th Air Navigation Conference).
	ALL
	March 1, 2018
	






APPENDIX E


Elements to be considered in State responses to ITU WPP5B regarding proposed modifications to WRC-19 agenda item 1.10 (GADSS) CPM text







APPENDIX F

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






APPENDIX G

Material for response liaison to WG SE regarding a new detection and collision avoidance application in the frequency band 446-457.1 kHz


[This material developed by FSMP-WG/6 should be liaised to ICAO Navigation Systems Panel Spectrum Subgroup for their review and comment as necessary. Deadline: 17 April, 2018. After their review any comments should be forwarded by the NSP Secretary to the FSMP Secretary for transmission to WG SE in time for their April meeting.]

ICAO thanks WG SE for its liaison regarding a new detection and collision avoidance application in the frequency band 446-457.1 kHz.  After review by the Frequency and Spectrum Management Panel working group and the Navigation Systems Panel Spectrum Working Group, the following comments are provided.
1. With regard to the minimum separation distance, 75 meters should be assumed.[footnoteRef:3] [3:  Reference PANS-OPS  Doc 8168 volume 2 Part 1 –section 4, paragraph 5.4.3.1.] 

2. The WG SE analysis regarding required separation distance assumes a single interference source. ICAO is of the view that the distance should be re-calculated under the assumption of an aggregate emitter scenario.
ICAO looks forward to continued collaboration with WG SE on this effort.





APPENDIX H

Material for ICAO liaison to CEPT PT1

At the September 2017 meeting of the International Civil Aviation Organization (ICAO) Frequency and Spectrum Management Panel working group (FSMP-WG) the meeting reviewed the work of Project Team 1 regarding plans to introduce long-term evolution (LTE) broadband systems in the frequency band below 1518 MHz. As a result of that review, ICAO asked to be kept informed as to how the introduction of LTE would be controlled in order to ensure protection of aviation satellite communications equipment operating in the frequency band 1525-1559 MHz.  To this point we have received no reply.

At the February meeting of the FSMP-WG, additional information from those PT1 studies was provided. Taking into account that material, it appears that a number of required blocking levels could be assumed:
· On the order of -70 dBm based on the current specifications for aviation satellite communications (SatCom) equipment;
· On the order of -55 dBm based on protecting the most sensitive of the limited amount of current aviation SatCom equipment tested in PT1; 
· On the order of -30 dBm based on the desired blocking level for future aviation SatCom equipment as being considered in PT1.
Depending on which blocking level is assumed, accommodating an LTE base station operating on the order of 60 dBm[footnoteRef:4] effective isotropic radiated power (e.i.r.p.) would require transmitter-to-receiver losses on the order of 130-90 dB. Given the large range in possible assumptions, ICAO would kindly ask PT1 how protection of current and future aviation SatCom equipment will be ensured? [4:  It is understood that higher e.i.r.p.’s are contemplated for below 1512 MHz.] 




APPENDIX I

Elements for a response to the ETSI on its standards for ground based primary and secondary aeronautical radar operating in the L, S and X frequency bands






APPENDIX J

Elements for proposed ICAO Liaison WP5B on WRC-19 AI 9.1.4


The International Civil Aviation Organization (ICAO) would like to take this opportunity Working Party 5B (WP5B) that the ICAO Surveillance Panel has begun efforts to change some existing aviation equipment standards to support possible use of that equipment by craft flying at altitudes well above the commonly used demarcation of the boundary between the Earth’s atmosphere and space. ICAO suggests that this information be considered by WP5B during its development of Conference Preparatory Meeting (CPM) text regarding WRC-19 agenda item 9.1, Issue 4 on Space Planes, and any associated ITU-R Reports. 

APPENDIX K

Elements for a liaison to CEPT WGSE on the studies related to ultra wide-band devices in the band 4.2 – 4.4 GHz









APPENDIX L

FSMP-WG/6 comments on the draft RPAS SARPS
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1.10	to consider spectrum needs and regulatory provisions for the introduction and use of the Global Aeronautical Distress and Safety System (GADSS), in accordance with Resolution 426 (WRC-15);

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

5/1.10/1	Executive summary

In accordance with Resolution 426 (WRC-15), ITU-R considered spectrum needs and regulatory provisions for the introduction and use of the global aeronautical distress and safety system (GADSS). 

One method is proposed which states that no changes to Article 5 are required but [other Articles of the Radio Regulations (RR) [OR] that Chapter VII [OR] a new chapter [and Chapter VIII]] may need some modifications and additional aArticles may be required.

5/1.10/2	Background

The International Civil Aviation Organization (ICAO) has developed a concept of operations (ConOps) to support future development of a GADSS. 

The ConOps is the guideline for the development of ICAO performance-based standards, outlining specific technical and operational requirements that an aircraft must meet. Based on these requirements, the aircraft operators will determine which specific system(s) need to be installed on an aircraft.

WRC-15 agreed on Resolution 426 (WRC-15) for a new agenda item on GADSS.

Version 6.0 of tThe ConOps[footnoteRef:1] describes in particular the following functions: [1:  Version 6.0. ] 


–	Aircraft tracking under normal conditions:

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

–	Autonomous distress tracking:.

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

–	Post flight localization and recovery:.

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

–	Procedures and information management:.

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

The ConOps is the guidelines for the development of ICAO performance-based standards, outlining specific technical and operational requirements that an aircraft must meet. It The Concept of operations for the GADSS does not identify specific systems proposed to contribute to GADSS. However, ICAO proposes intends to use systems for the GADSS currently existing systems, including safety of life aeronautical systems, operating under appropriate existing aeronautical allocations or distress spectrum (e.g. 406.1 MHz) in accordance with the provisions of the RR., including the use of emergency position-indicating radio beacons operating in the 406-406.1 MHz frequency band.

[Editor’s note: One view was expressed that in case ELT systems are considered to be GADSS systems usable for distress, it would be necessary to specify this by adding an Appendix to the RR and identifying this frequency band for distress for the GADSS.ICAO considers that a change in RR would be necessary to facilitate the autonomous distress tracking.]

5/1.10/3	Summary and Analysis of the results of ITU-R studies

As ICAO has concluded that the GADSS requirements can be satisfied using systems operating within existing aeronautical frequency allocations or distress spectrum, and also that for WRC-19 no additional spectrum allocations are required, then no changes are required to the Radio Regulations Article 5.

However, changes to other portions of the RR are proposed to facilitate GADSS implementation. In particular, pPossible changes to portions of RR Chapters VII [and VIII] have been identified to facilitate GADSS implementation[footnoteRef:2].   [2:  In carrying out these studies it has been noted that other aeronautical-related provisions within the RR may not reflect the current/future plans for aeronautical use. These are outside the scope of agenda item 1.10 and as a result no related WRC-19 action is proposed.] 


5/1.10/3.1  Relevant ITU-R Recommendations and Reports

Working Document towards a Preliminary Draft New Report ITU-R M.[GADSS}



[Editor’s note: One view proposes to determine the frequency bands and on-board systems used in GADSS system and to develop the proposals for these frequency bands in order to make the corresponding modification in the appropriate Chapter of RR.]

5/1.10/4	Methods to satisfy the agenda item

There is [one method[s]] to satisfy the agenda item.

5/1.10/4.1 	Method A

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

Regarding this question, no additional spectrum is needed to support GADSS, and as a result no changes to Article 5 of the RR are proposed.

Invites ITU-R 2 of Resolution 426 (WRC-15) calls for studies of the existing regulatory provisions to determine whether it might be necessary to apply additional regulatory measures.

Regarding this question, in order to facilitate its introduction, modification of the RR is proposed to include GADSS as a distress and safety communications system, included in Chapter VII – Distress and safety communications. OR in a new Chapter specific to GADSS [and Chapter VIII –Aeronautical services] is proposed.

[Editor’s note: Views were expressed that ICAO may need to provide the frequency bands and on-board systems used in GADSS system.]

[Editor’s note: The addition of a new chapter for the GADSS would also require renaming Chapter VII to make it specific to GMDSS.]

5/1.10/5	Regulatory and procedural considerations

ARTICLE 5

Frequency allocations

NOC

[Editor’s note: The question to underline the NOC has been raised]

[bookmark: _Toc451865350]CHAPTER VII

[bookmark: _Toc451865351]Distress and safety communications1

[

ADD

30.1A	Additional to the GMDSS, some distress and safety communications are used under the global aeronautical distress and safety system (GADSS) whose functional requirements, system elements and equipment carriage requirements are set forth in the convention on International Civil Aviation Organization (ICAO) (see N° 34A).



OR

[bookmark: _Toc451865291]ARTICLE 30

[bookmark: _Toc327956583][bookmark: _Toc451865292]General Provisions



Section I – Introduction

MOD

30.1	§ 1	Nos. 30.4-30.13 and Articles 31, 32, 33 and 34 of Tthis Chapter contains the provisions for the operational use of the global maritime distress and safety system (GMDSS), whose functional requirements, system elements and equipment carriage requirements are set forth in the International Convention for the Safety of Life at Sea (SOLAS), 1974, as amended. This Chapter These Articles also contains provisions for initiating distress, urgency and safety communications by means of radiotelephony on the frequency 156.8 MHz (VHF channel 16).   (WRC-07) (WRC‑19)



ADD

30.1A	Article 34A of this Chapter contains the provisions for the global aeronautical distress and safety system (GADSS), whose functional requirements are set forth in the Convention on International Civil Aviation, as amended.     (WRC‑19)

]

[Editor’s note: The goal of both previous proposals is that the addition of GADSS should not in any way impact the GMDSS and its incorporation in the RR. However, views were expressed that both proposals may be reviewed in order to maintain reference to ICAO only or not.]



ADD

ARTICLE 34A

Global Aeronautical Distress and Safety System

34A.1	The GADSS concept of operations determines performance requirements for the radiocommunication systems utilised being used for conducting several functions , includingsuch as the following:

–	Aaircraft Ttracking, ; 

–	Aautonomous Ddistress Ttracking, and ; 

–	Ppost Fflight Llocalization and Rrecovery. (WRC‑19)

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

[Editor’s note: Views were expressed this proposal may be reviewed in order to maintain reference to ICAO only or not.]

[Option 1:

34A.3	The choice of radiocommunication service to be used by a system contributing to the GADSS is the responsibility of ICAO. [In particular,] for the autonomous distress tracking function, aircraft may utilize the 406-406.1 MHz frequency band.



OR

Option 2:

34A.23	The type of radiocommunication service to be used by systems meeting contributing to the GADSS performance requirements may operate in the radiocommunication services having an appropriate allocation in Article 5. The choice of type of a radiocommunication service to be used and its category of allocation depends on the requirements of the specific GADSS function. Systems contributing to the GADSS shall not operate under the provisions of Article 4.4.  (WRC‑19) [In particular,] for the autonomous distress tracking function, aircraft may utilize the 406-406.1 MHz frequency band.]  



SUP

RESOLUTION 426 (WRC-15)

Studies on spectrum needs and regulatory provisions for the introduction and use of the Global Aeronautical Distress and Safety System

		

		

image1.png








image4.emf
FSMP-WG06-Flimsy 3  M.[GADSS].docx


FSMP-WG06-Flimsy 3 M.[GADSS].docx
- 6 -



		

		[bookmark: ditulogo]



		

		FLIMSY 3



		

		



		[bookmark: recibido][bookmark: dnum]

		



		[bookmark: ddate]

		FLIMSY 3



		[bookmark: dorlang]

		



		[bookmark: dsource][Source:  Annex 20 to the Nov 2017 WP5B Chairman’s Report]



		[bookmark: drec]Working Document Towards a Preliminary Draft New
Report ITU-R M.[GADSS]



		[bookmark: dtitle1]The global aeronautical distress and safety system





[bookmark: dbreak]Scope

This report provides consideration on the concept of operations on global aeronautical distress and safety system as defined in version 6.0 and approved by Air Navigation Commission of International Civil Aviation Organization.

Keywords

Aviation, aeronautical, Distress

Glossary of abbreviations

AHWG	Ad‐hoc working group

ConOps 	Concept of operations

GADSS 	Global aeronautical distress and safety system

ICAO 	International Civil Aviation Organization

SAR	Search and rescue

WRC	World Radiocommunication Conference

Related ITU Recommendations and Reports

None

1	Background

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

The AHWG developed the initial ConOps for the GADSS, which was endorsed by States at the high level safety conference in February 2015. The ConOps was further updated by the AHWG in 2015 to reflect the outcomes of the ICAO Council approval to develop new standards and recommended practices in the relation to the GADSS concept.

The ConOps is the guideline for the development of ICAO performance-based standards, outlining specific technical and operational requirements that an aircraft must meet. Based on these requirements, the aircraft operators will determine which specific system(s) need to be installed on an aircraft.

ITU Plenipotentiary Conference at Busan in October-November 2014, decided through Resolution 185, to instruct WRC-15, pursuant to No. 119 of the ITU Convention, to include in its agenda, as a matter of urgency, the consideration of global flight tracking, including, if appropriate, and consistent with ITU practices, various aspects of the matter, taking into account ITU-R studies.

WRC 15 agreed on:

–	Resolution 425 (WRC-15) to facilitate the global flight tracking;

–	Resolution 426 (WRC-15) for a new agenda item on global aeronautical distress and safety system.

Version 6.0 of the ConOps describes in particular the following functions:

–	Aircraft tracking under normal conditions.

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

–	Autonomous distress tracking.

An automated method of position reporting at intervals of one minute or less to support search and rescue (SAR), triggered by indications that an aircraft is in distress which may result in an accident.  Distress tracking aims to establish the location of a potential accident site within a 6 nautical mile (11.1 km) radius.

–	Post flight localization and recovery.

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

–	Procedures and information management.

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

The ConOps for the GADSS does not identify specific systems proposed to contribute to GADSS. However, ICAO proposes to use for the GADSS currently existing systems, including safety of life aeronautical systems, operating under existing aeronautical allocations or distress spectrum (e.g. 406.1 MHz) in accordance with the provisions of the RR.

The ConOps is the guidelines for the development of ICAO performance-based standards, outlining specific technical and operational requirements that an aircraft must meet. It does not identify specific systems proposed to contribute to GADSS. ICAO intends to use systems operating under appropriate existing allocations in accordance with the provisions of the RR, including the use of emergency position-indicating radio beacons operating in the 406-406.1 MHz frequency band.



2	Extracts[footnoteRef:1] from International Civil Aviation Organization concept of operations of the global aeronautical distress and safety system relative to frequency spectrum regulation [1: 	“Global Aeronautical Distress and Safety System (GADSS) – Concept of Operations”, Version 6.0, International Civil Aviation Organization, July 6, 2017.] 


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

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

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

Objectives of the GADSS are:

–	Ensure timely detection of aircraft in distress

–	To timely initiate SAR actions

–	Ensure tracking of aircraft in distress and timely and accurate location of end of flight

–	To accurately direct SAR actions

–	Enable efficient and effective SAR operations

–	Ensure timely retrieval of Flight Recorder Data

Figure 1 below gives a high level overview and identifies the main GADSS functions:

–	Aircraft tracking function;

–	Autonomous distress tracking function;

–	Post flight localization and recovery function; and

–	GADSS information management and procedures.

FIGURE 1

Main functions of global aeronautical distress and safety system

[image: ]

2.2	Frequency spectrum considerations  

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

The below table shows which types of frequency bands could be considered for the various categories of functions specified under the GADSS.



		Function

		Spectrum Category



		Aircraft tracking system

		A



		Air traffic control surveillance systems

		B



		Distress tracking systems

		C



		Post flight localization and recovery – localization systems

		C



		Post flight localization and recovery - flight recorder data recovery system 

		A



		A: any type of spectrum properly allocated, on a primary basis, for the function being performed. 

B: only protected aeronautical safety spectrum can be used.

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

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







3	Spectrum needs and regulatory provisions for the introduction and use of the global aeronautical distress and safety system

3.1	Spectrum needs

Studies within ICAO in preparation for WRC-19 have determined that the GADSS requirements can be satisfied using existing systems operating within existing aeronautical frequency allocations and distress spectrum (e.g. 406.1 MHz) in accordance with the provisions of the RR.

3.2	Regulatory provisions

In accordance with invites 2 of ITU‑R Resolution 426 (WRC-15), the following regulatory areas have been reviewed in order to determine if regulatory provisions were necessary to facilitate the introduction and use of GADSS.

Chapter VII Distress and Safety Communications 

It has been analysed how to reflect the existence of GADSS in the RR by modifying Chapter VII or creating a new Chapter with a new Article describing GADSS and set forth appropriately the responsibility of ICAO and ITU in the definition of systems contributing to the GADSS.  These provisions should:

–	recognize GADSS but avoid any impact on GMDSS;

–	introduce the definition of the GADSS, clarify its main functions and explain that this is a performance based concept, so the specific systems used to meet the GADSS requirements may vary across different aircraft;

–	[underline the factprovide clarity that the detailed information on GADSS is contained in the ICAO documents, rather than in the ITU RR;]

–	[clarify that constituent systems used under to meet GADSS requirements on a given aircraft may operate in different various radiocommunication services already having allocations in the RR, and not necessarily only aeronautical ones. This also indirectly indicates that currently GADSS does not need additional allocations. The specific service and type of spectrum is selected based on the GADSS function;]

–	[make a cross-reference with the two newly proposed provisions of Articles 36 and 37, which make exception from the general rules established in these Articles;]

–	[reflect the absolute importance of information transmitted by autonomous distress tracking systems.]

 Chapter VIII Aeronautical Services

[Editor’s note. views were expressed that no modification directly relative to the GADSS is required in this chapter, as others proposes that further study is required on three topics:

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

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

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





Additional Considerations:

In carrying out these studies ICAO identified that other aeronautical-related provisions within the RR may not reflect the current/future plans for aeronautical use. These are outside the scope of agenda item 1.10 and as a result no related WRC-19 action is proposed.



[bookmark: _GoBack]Examples of RR provisions that may need to be reviewed by a future competent Conference (post WRC-19) include:



Article 28 Radiodetermination services:  Review whether provisions reflect current aviation practices. In particular, Appendix 12 power limits should be reviewed.



Article 36 Authority of the person responsible for the station:  Review whether there are unintended impacts on automated systems and/or unmanned aircraft  



Article 37 Operator’s certificates:  Review whether there are unintended impacts on automated systems and/or unmanned aircraft. Also some provisions may be redundant given that Annex 1 to the Convention on Civil Aviation also specifies the needs for certificates. 



Article 39 Inspection of stations:  Review whether there are unintended impacts on automated systems and/or unmanned aircraft. 



Article 42 Conditions to be observed by stations:  Review whether there are unintended impacts on automated systems and/or unmanned aircraft. 



Article 45 General communication procedure:  Review whether there are unintended impacts on automated systems and/or unmanned aircraft. 









[[Editor’s note: However, it can be noticed that general review may be needed and an agenda item for WRC-23 may be considered that could lead to modifications relative to general aeronautical issues.]]
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DRAFT REPLY DEVLOPED BY TSG





In the reply bLS, ETSI states:



“Please note that, while the spectrum masks comparison in the enclosed paper is between ICAO Annex 10 Vol. IV and ECC(02)05 Recommendation (enclosed as well),  this same recommendation is fully aligned with the relevant ITU-R Recommendations and related provisions.”



ICAO is primarily interested inunderstands that the SARPS requirements are being compared to ECC or ITU-R Recommendations and not to the ITU-R Radio Regulations (RR).  ICAO believes that this is not correct to which the SARPs are being compared, as SARPs and RRs are closer in equivalency than SARPS and ECC or ITU-R Recommendations. To assert that the ICAO SARPs is not in conformance with the ITU-R RR, based on guidance found in ECC and ITU-R Recommendations, would require those recommendations be incorporated by referenced by rule in the ITU-R RRs. A review of the 2016 ITU-R RR has yet to discover where the ECC and ITU-R Recommendations referenced in this liaison statement have actually been incorporated by reference or rule in the ITU-R RRs.



Further, the supporting documentation states:



“ITU, ECC and ERC have defined limits for unwanted emissions but the application of these limits to a secondary radar transmitter reveals difficult because there is no dedicated annex for secondary radar.”



It appears that there’s a difficulty in locating appropriate standards or equations for secondary radar (SSR) in ITU-R, ECC, and ERC standards. Fortunately, ICAO has defined international standards for SSRs, but it appears that the action being requested is for ICAO to change the SARPs for SSRs to meet the requirements of primary radar. To evaluate this proposal, the TSG considered the following:



The Mode S waveform is a composite of pulse position modulation and phase modulation. The carrier frequency pulses are pulse modulated and the data pulse is internally phase modulated. The length of the data pulse can be short (56 bits) or long (112 bits), depending on the application for which the message is intended. These interrogation messages are transmitted by SSRs on 1030 MHz to aircraft equipped with transponders certified to participate in the message transaction and reply on 1090 MHz.



The two primary differences the reply LS provides, as evidence for a misalignment in standards, are the calculation of the -40 dB Bandwidth and the maximum spurious level. The calculation of the -40 dB Bandwidth used is found in ITU-R Recommendation SM.1541-6, Annex 8, Section 3.1. This formula is contained in Sections 3, “OoB domain emission limits for primary radars”, which is in Annex 8, “OoB domain emission limits for primary radar systems.” As SSRs are not primary radars, it’s questionable why these equations are being used to calculate the -40 dB Bandwidth.



The SARPs requirements for the maximum bandwidth around -40 dB down from the peak is between 60 and 80 MHz (Annex 10 volume IV Figure 3-2). Since a K value was not developed by ITU-R for SSRs, one would have to use the second expression in equation 39 in Recommendation ITU-R SM.1541, B(-40) = 64 / t, or for the 0.8 microsecond pulse, B(-40) = 80 MHz, which is fully compliant with the ICAO SARPs. If a K value should be developed, one that is at least 16 will be compliant with the SARPs.



As for the maximum spurious emissions level, it’s unclear if Table 5.1 in Annex 5 of ERC 74-01 applies to SSRs in a global standard, such as the ICAO SARPs. The second sentence in the introductory paragraph of Annex 5 states, ”The radar systems used in these various services use extremely high peak e.i.r.p.s. to perform their mission and consequently require specific limits for spurious domain emissions in order to ensure compatibility with other services in adjacent bands.” SSRs do not require “extremely high peak e.i.r.p.s.” as the SSR only need enough power to interrogate an aircraft’s transponder on 1030 MHz, which responds with its own transmission on 1090 MHz, as compared to a primary radar that needs comparatively much higher peak power to reflect energy off the skin of an aircraft to receive the same frequency and waveform. Further, the bands adjacent to the SSR frequencies are also standardized by ICAO and thus take into account the emission limits defined in the ICAO SARPs.



The ITU-R RRs defer standardization of civil aviation system standards to ICAO SARPs. SSR and associated transponders operate both in the Aeronautical Mobile (Route) Service (ITU-R RR 5.327A) and the Aeronautical Radionavigation Service (5.328). ITU-R 5.327A limits the use to systems that operate in accordance with recognized international aeronautical standards and that such use be in accordance with Resolution 417 (Rev. WRC-15), which in recognizing a) states that ICAO Annex 10 contains SARPs for aeronautical radionavigation and radiocommunication systems used by international civil aviation.



Should changes to the SARPs be proposed, it’s important to note that existing equipment cannot be retroactively modified. SARPs updates are a lengthy process due to the stringent safety issues involved, typically 5 years or more. It’s not clear that the SARPs are actually inconsistent with the ITU-R RRs and there haven’t been concerns with interference to the adjacent-band systems, which are also standardized by ICAO. ICAO advises ETSI to use the SARPs for SSR standards, as this is what’s required by the ITU-R RRs.
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ICAO understands that studies are ongoing regarding the maximum allowable power for vehicular access systems using ultra wide band (UWB) technology and thanks CEPT WG SE  for its questions regarding

· Minimum slant distance from flying aircraft to vehicles parked in public accessible areas 


· Minimum slant distance from flying aircraft to parked vehicles operated for airport services

Based on studies in ICAO it is estimated that the minimum vertical distance of a fixed-wing aircraft above vehicle outside airport area or a vehicle operated for airport service is about 19m. 


Helicopters (rotary-wing aircraft) can operate in much closer proximity to vehicles both near airports and elsewhere.  For example, emergency aeromedicine helicopters are critical for emergency medical care and operate wherever they can.   Examples of helicopter operations close to vehicle include:


· Helicopter landing on highway to pick up medical patient;


· Helicopter landing at any number of ground heliports (hospitals, police/fire stations, military facilities, etc) (not unusual for parking lots/roads to be located adjacent the pads);


· Helicopter conducting elevated site landing, with auto parking on lower levels (under landing area);


· Helicopter landing at any number of unprepared surfaces: parking lots, sports fields, etc...


· Any urban search & rescue scenario.


In all these situations, it is quite common for helicopters to be operating within a few meters of vehicles both vertically and laterally. As a result, for protection of both fixed-wing and rotary-wing aircraft, a minimum separation distance to vehicles on the order of 5 meters should be assumed.


This minimum coupling loss methodology is considered appropriate to calculate the separation distance for single entry UWB.  ICAO believes however that studies should also consider:


· aggregate effects; i.e., more that one vehicle including UWB transmitting at the same time in close proximity to an aircraft. For example, the cumulative effect considering a large car park (like the car park aligned with the London Heathrow approach 27R) during peak commuter hours should be taken into account;  

· Protection of the new wireless aircraft intra-communications (WAIC) system; and


· Possible impacts to the UWB equipment from the operation of radioaltimeters.


ICAO looks forward to understanding how WG SE will take this into account.
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		FMSP-WG/6

		Annex 10, Volume V, Chapter 5, 5.1.1.1







		Comment and rationale : It is noted that 5000-5030 MHz and 5091-5150 MHz also have AMS(R)S allocations.

Proposed text Frequency bands with an allocation to aeronautical safety services under the Aeronautical Mobile Satellite (Route) Service (AMS(R)S). Frequency bands that meet these criteria and are being considered for RPAS C2 links are: the 1 610 - 1 626.5MHz and the 5 030-5 091 MHz frequency bands;
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		FSMP-WG/6

		Annex 10, Volume V, Chapter 5, 5.1.1.3

		Comment: Need a note providing additional clarification on “are met” in “…where the conditions in ITU-R Resolution 155 (WRC-15) are met.”



Proposed Text: Add an additional Note as follows: “Note 2: Particular note should be taken of the timing and order of functions as delineated in Resolution 155 (WRC-15), and in particular the references to necessary WRC-23 actions”
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		FSMP-WG/6

		Annex 10, Volume V, Chapter 5, 5.2.1

		Comment: FSMP can agree with the approach of referencing Regional Air Navigation Agreements if the VHF reference is limited to the two VDL-4 common signaling channels.



Proposed Text:  Terrestrial RPAS systems shall operate in bands allocated to the Aeronautical Mobile (Route) Service (AM(R)S).  Frequencies or frequency bands with such allocations that are being considered for RPAS C2 links include 113.250 and 136.925 MHz (common signaling frequencies for VDL Mode 4), 960-1164 and 5030-5091 MHzfrequency bands. The operation of the C2 Link within any of these bands shall be in accordance with Regional Air Navigation Agreements, so that the C2 Links do not constrain other aeronautical systems using these allocations.
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		FSMP-WG/6

		General

		Comment: The FSMP believes that it should be made clear that RPAS C2 links that operate within frequency bands associated with the ITU-R Aeronautical Mobile-Satellite (R) Service are not covered by the “Standards and Recommended Practices applicable to the use of Aeronautical Mobile-Satellite (R) Service communications technologies” contained in Annex 10, Volume III, Chapter 4 “Aeronautical Mobile-Satellite (R) Service”



Proposed Text: No specific text is proposed, however FSMP believes there is a possibility of confusion unless clarifying notes are added (perhaps both to the RPAS C2 section and to Volume III, Chapter 4.

		3

		

		



		FSMP-WG/6

		General

		Comment: The FSMP recognizes that RPASP has not begun the work of developing channel plans, however when that effort is begun – in particular for the 960-1164 MHz option – guard bands should be imposed around frequencies such as 978, 1030 and 1090 MHz. It is noted that minimum operational performance standards (MOPS) work on this topic may have already begun, and FSMP would look to RPASP participants to ensure this is addressed in those fora as well.
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