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DRAFT REPORT


1.	Opening and Working Arrangements

1.1	The electronic/virtual meeting was opened by Mr Loftur Jonasson from the ICAO Secretariat, Montreal and Mr Mike Biggs, the Rapporteur of Working Group FSMP (FSMP-WG).  Mr Jonasson acted as the Secretary of the meeting. Mr Biggs welcomed the group and provided introductory remarks and meeting information. Lastly, the Rapporteur of the Working Group expressed his appreciation for membership providing input contributions in a timely manner, allowing the development of a more consistent meeting schedule.

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

1.3	The list of papers submitted for consideration by FSMP-WG/13 is contained in Appendix B. Any papers denoted with an asterisk (“*”) are available on the closed website(s). The list of participants is in Appendix C.

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





2.	Agenda Item 2 –ICAO WRC-23 Position

2.1	Identified conflicts between administration preliminary proposals and ICAO Position

2.1.1	No contributions were received on this topic

2.2	Discussion of possible future agenda item proposals from administrations

2.2.1	No contributions were received on this topic

2.3	Modifications/Updates to the ICAO WRC-23 Position

2.3.1	WP06 and WP11 were both dealing with the ICAO WRC-23 AI1.8 Position, so both documents were introduced and a single discussion was held.  WP11 raised concerns on how some topics are addressed, however proposed not to change the ICAO position at this time. In contrast, WP06, in line with points raised in WP05, proposed significant changes to the ICAO position for WRC-23, and suggested there is a significant risk from the perspective of the writer of WP06 that no agreement will be reached on AI 1.8 and then Resolution 155 might be withdrawn during WRC-23. After in-depth discussion the meeting agreed to keep the current ICAO Position as it was for the time being. Depending on continuing offline work, the changes proposed in WP06 may be reconsidered at FSMP-WG/14.

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

3.1	WRC-23 AI 1.6 Suborbital Vehicles

3.1.1	WP02 provided a possible Resolution as a way to resolve WRC-23 Agenda Item 1.6. The purpose of the paper was to socialize the approach and get comments. The meeting provided comments, and in particular that resolves 3 may be seen to deal with air traffic management business that is not under the responsibility of spectrum regulation, and so it may need further considerations. The proponent indicated that the paper would be updated for submission to the upcoming ITU-R Working Party 5B (WP5B) meeting.


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

3.2.1	IP06 and its attachment presented updated information regarding the European initiative called VOICE. The object of that project is to perform a proof of concept for a Satellite-Based CNS technology in a real operational environment, to include satellite relay of VHF voice and data. The project is to be completed by the end of 2022. Some initial outcomes of the technical studies and test/validations performed by VOICE were presented as well as a section on frequently asked questions (FAQs).

3.2.2	WP01 was intended to trigger a discussion on some technical considerations related to the potential relay via satellite of VDL Mode 2 communications in the frequency band 136-137 MHz.  In particular the contribution suggested some elements to be discussed and to further consolidate in FSMP in if ICAO wanted to send a reply to ITU-R WP5B.

3.2.3	WP13 reported that progress had been made at the recent meeting of ITU-R WP 5B by including technical interference studies on several technologies (voice, data-link) and covering the whole band 117.975-137 MHz towards a potential AMS(R)S allocation. Also, CPM text (regulatory text for the WRC 23 to take decisions) has been drafted. This text includes several alternative methods to satisfy the WRC-23 agenda item.

3.2.4	WP15 discussed several areas of consideration for the coordination of any new AMS(R)S frequencies with existing and future AM(R)S assignments.  It presented several questions for the work of the FSMP, PT-T, and FVSG, together with implications for the ICAO AI 1.7 position for WRC-23.

3.2.5  	All of the papers were introduced and a general discussion was held. While the meeting appreciated the updates on the ongoing studies, a number of questions were raised. After extensive conversation, the following points were agreed:
· At this point the meeting would not be able to reach agreement as to the extent of the AMS(R)S allocation (e.g., should 136-137 MHz be included). As a result, the aviation goal for the March/April 2022 WP5B meeting should be to ensure that any CPM text developed includes all options;
· A satellite VHF coordination group (CG-SV) should be formed to allow for continued information exchange and to allow for new questions to be considered and agreed responses developed. Goal would be a comprehensive agreed set of FAQs. The group will be co-coordinated by Manuel Garcia Martín and Olivier Pellay. [AI 13-04]

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

3.3.1	WP04 noted that the links between the UAS control station and the satellites meet the definition of FSS and as such do not need to be included in Resolution 155 (rev. WRC-19). In addition, since similar links are already used as feeder links for AMS(R)S applications, the question of the safety aspects has already been addressed. As a result, the paper suggested removing those links from the Resolution. During discussion it was noted that frequency bands other than those listed in resolves 1 might be used for the control station-to-satellite links, providing another possible benefit of accepting the paper suggestion. The meeting asked to see the specific changes proposed, and the author agreed to circulate them to interested parties offline for consideration before the next FSMP WG.

3.3.2	 WP05 noted that, at its 3rd meeting, CPG-23 updated the preliminary CEPT position on agenda item 1.8 of WRC-23. In addition, several contributions were received at the November-December 2021 WP 5B that are reflecting a common approach on the way to deal with Article 4.10 of the RR and other aspects on ensuring the safety aspects of using FSS for UAS control. Finally, in parallel, Annex 6 of the draft RPAS SARPs has identified that the State providing oversight of the UAS operator is the only responsible State for ensuring the safety of the link. The WP was also seeking to get confirmation that the approach described in it on the future revision of Resolution 155 in regards with the safety of the UA CNPC links would be acceptable by ICAO for operating CNPC links with regular FSS. When considering the proposed terminology “deactivation” for Article 4.10, discussions with different views took place about the status of Article 4.10 of the Radio Regulations for the FSS. The WP also suggested that ICAO liaise to WP5B that this approach, including that “RR No. 4.10 does not apply”, could be accepted by ICAO. There was no agreement by the meeting on the overall approach, or to provide such a liaison to WP 5B. 

3.3.3	IP01 reported on the status of remotely piloted aircraft systems (RPAS) Panel work regarding the SARPs and Manual for RPAS C2 links. In particular it was noted that the SARPs are high-level and technology-neutral, and that any specific technologies would be explained in the the supporting ICAO Manual. The SARPs are undergoing informal and formal coordination within RPASP and with other Panels, with the goal of being completed by the end of September 2022.

3.4	WRC-23 AI 1.9 Wideband HF

3.4.1	WP07 provided an analysis of Appendix 27 of the Radio Regulations (RRs). That analysis concluded that wideband HF systems that were implemented by “stitching together” a number of standard 3 KHz channels, each of which met the requirements of Appendix 27, would be accommodated under the existing Appendix 27 without requiring text modification. During discussion the meeting raised issues which needed to be explored such as whether the current  allowed emission classes would accommodate digital transmissions, whether the channel mask would accommodate digital modulations, and whether digital signals would have more impact on existing analog systems than the current analog-on-analog situation. The proponent noted that they would review the inputs and provide an updated paper to WP5B.

3.5	WRC-23 AI1.10 Non-safety AMS

3.5.1	WP08 with its attachment provided an outline of the current studies being performed in ITU-R on Agenda Item 1.10. The meeting appreciated the information.

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

3.6.1	No contributions were received on this topic.

3.7	Other

3.7.1	WP09 provided a comparison of the spurious emissions requirements contained in Appendix 3 of the RR and those contained in Recommendation ITU-R SM.1541. The conclusion was that the requirements do not match, and that the issue should be raised within ITU-R either through WP5B or directly to Study Group 1. The meeting supported the idea, but cautioned that it needed to be done in a manner that did not impact already-fielded aeronautical systems.

4.	Agenda Item 4 – Radio Altimeter issues

4.1	Report from correspondence group on radio altimeters (CG-RA)

4.1.1	IP03 provided the report of the chairman of the correspondence group –radio altimeters (CG-RA), and it included a comprehensive listing of 5G implementation activities in different countries. The report generated considerable discussion and the meeting appreciated the information and agreed that the work of the CG-RA should continue.

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

4.2.1	WP03 provided information on efforts in France to ensure compatibility of 5G with radio altimeters (RAs). This included a report on testing of an RA on a helicopter and on plans to develop a 5G roadmap to inform development of MOPS for next-generation RAs. The paper generated considerable discussion, in particular on the concept of what is “good enough” rejection of adjacent-band signals for a receiver. The discussion resulted in an action item to national spectrum regulators that were contributors to the work of the FSMP to provide examples of standards/systems for adjacent-band signal rejection that could be provided to the next FSMP meeting (AI13-01)

4.2.2	WP16 discussed recent lessons-learned concerning the deployment of 5G telecommunication networks and outlined the need for ICAO material to assist States in mitigating any potential risks to flight safety by 5G deployments, and to support safe co-existence between 5G and radio altimeters. The paper generated considerable discussion including the following;
· groups such as the European PT-1 could be utilized to bring aviation and wireless proponents together, and as a result the meeting was encouraged to participate in such groups to the extent possible;
· the meeting asked that a dedicated site on the FSMP website be defined to place important reference material such as complete studies submitted to State regulators, or material explaining RA operation; (AI13-02)
· the CG-RA was tasked with developing an “Information for States” document that contained material such as explaining the 5G/RA issue and providing guidance as to where additional information can be found. (AI13-03)

4.2.3	IP02 provided the results of trials to measure interference path loss (IPL) between a radio altimeter receiver and a 5G emitter for a medium sized helicopter. The measurements were carried out based on RTCA DO-307A procedures with the 5G emitter assumed to operate across the frequency range 3.5 GHz–4.7 GHz to cover both the 4.2-4.4 GHz band used for radio altimeters and Wireless Avionics Intra-Communication (WAIC), and the sub-6 5G mobile communication bands in Japan (3.5–4.1 GHz, 4.5–4.7 GHz). The transmitting antenna was tested both inside and outside the cabin, resulting in minimum IPL values of 49.2 dB and 55.1 dB, respectively. The minimum IPL are obtained when the transmitting antenna and the receiving antenna are in line-of-sight conditions, and when the 5G is operating inside the 4.2-4.4 GHz band. When the 5G is operating outside of that band, an addition attenuation (up to approximately 13 dB) is measured. The meeting greatly appreciated the information and asked to be kept informed if additional measurements are made.

4.2.4	IP04 contained informal briefing material, as developed for use by the Secretariat in January 2022, to further supplement the information provided in State Letter 21/22 regarding compatibility between 5G and radio altimeters. The meeting appreciated having the reference material

5.	Agenda Item 5 – Any other business

5.1	WP10 informed the FSMP on a change in the European regulations with respect to placing aeronautical equipment on the market within Europe. In particular the meeting was asked to consider the impact of these regulations on the development of standards for aeronautical radio equipment and endorse that this paper be submitted to the RPASP for further consideration due to potential impacts on SARPs for UAS command and non-payload communication as well as detect and avoid systems operating in non-aeronautical frequency bands. The meeting appreciated the information.
 
5.2	WP12 proposed that new aeronautical radio equipment should be designed to meet or be better than current radio regulatory requirements and guidance material provided within the ITU or other recognised body. In particular the meeting was asked to support the principle that standards for new and revised aeronautical systems should be designed to push the economic/performance trade-off boundaries.  The meeting agreed in principle and the author agreed to develop a list of existing aviation equipment transmit/receive masks to progress and inform the effort [AI 13-05]. It was also noted in this regard that a new RTCA/EUROCAE group was being stood up to try and (a) catalog existing equipment interference rejection, and (b) develop guidelines for interference rejection requirements for future aviation equipment. (see https://www.rtca.org/wp-content/uploads/2022/02/SC242__WG124__2022_March-Calling-Notice_Final_Publlc.pdf)

5.3	WP14 contained an update of the draft Standards and Recommended Practices (SARPs) for WAIC systems currently under preparation by the FSMP WG. The paper notes that following the review at FSMP-WG/12 of WAIC implementations under agreeable power limits, the WAIC SARPs Correspondence Group (CG-WAIC) was directed to further consider remaining concerns with the content of the SARPs and to prepare an updated draft containing the consensus recommendations of the CG-WAIC (see AI12-01). The draft SARPs text contained in the Annex to the document updated the material concerning unwanted emissions and out-of-band susceptibility to bring the SARPs in compliance with existing ITU-R guidance, and as a result the CG-WAIC recommends that this draft, along with the related Impact and Implementation Statement and Validation Report, be approved by the Panel and promoted for incorporation in the Convention. After discussion the meeting agreed that the material was acceptable for formal approval by the Working Group and promotion to the Panel at the next meeting, pending any final comments provided at FSMP-WG/14. The WAIC Correspondence Group (CG) will continue to meet to address any remaining concerns prior to that meeting. All FSMP/WG members are encouraged to provide comments to the CG no later than 4 weeks prior to that meeting so that the final WP paper providing formal approval can be prepared. FMSP/WG members are encouraged to attend CG meetings and contact David Redman (dredman@tamu.edu) to be added to the correspondence. [AI13-06]

5.4	IP05 noted the recent discussions within the FSMP with respect to the spectral mask that should be applied to WAIC. After considering the regulatory requirements, the paper identifies the minimum and two alternative masks that could be applied, and that the proposed mask in WP14 provides the best performance of the three.

5.5        At the request of the Communications Panel (CP), the draft revisions Annex 10, Volume III, Section 4.3.1.1 (see Appendix I of the FSMP-WG/12 Report) were considered. The meeting agreed to “Option 2” and deletion of the existing Note, with the suggestion to the CP to make sure the referenced “AMS(R)S Communications” were adequately defined somewhere in the Annex.
OPTION 2: Modify the text to read:
When providing AMS(R)S communications, an AMS(R)S system shall operate only in frequency bands which are appropriately allocated on a primary basis to the :
·  AMS(R)S, 
or 
· the MSS under the condition that 
a. in at least some portion of the operational frequency band of the system there is a clear indication in the ITU Radio Regulations that priority is given to accommodating the spectrum requirements of the AMS(R)S through priority access and immediate availability, by pre-emption, if necessary, over all other mobile-satellite communications operating within a network in that portion of the frequency band,
and
b. there is the capability in  the case of interference for the system to fall back to operating only in that portion of the frequency band that meets the provisions defined in a. above.
Delete the existing note:
Note.— ITU Radio Regulations permit systems providing mobile-satellite service to use the same spectrum as AMS(R)S without requiring such systems to offer safety services. This situation has the potential to reduce the spectrum available for AMS(R)S. It is critical that States consider this issue in frequency planning and in the establishment of national or regional spectrum requirements.

6.	Date of next meeting and administrative issues

6.1	The FSMP-WG/14 meeting is scheduled for April 25-29, 2022 in virtual format. It was also noted that a third FSMP 2022 meeting is planned for August/September 2022, with dates and location to be determined. [15-26 Aug (10 days), 22 Aug-1 Sept (9 days), 12-23 Sept (10 days) are the current options under consideration. Location is tentatively Montreal, but rooms have not been secured yet.]

6.2 	The meeting discussed the best way to hold the regional WRC Workshops. One suggestion was to have a virtual Workshop for a 4 hour period tied to the local time for the intended regional office. In general the meeting agreed, however finding an acceptable schedule would be key. 

6.3	The meeting was reminded that as agreed by FSMP-WG/12, papers for FSMP-WG/14 are due to the ICAO Secretariat one week prior to the meeting’s first day. In exceptional circumstances, a framework detailing at minimum the paper summary and introduction will be provided by the deadline, with the full paper provided no later than the day before the start of the meeting. Any papers received after this deadline will not be accepted unless agreed by the meeting on the first day. No attendee contributions received after the first day of the meeting will be accepted.
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APPENDIX D

ACTION ITEM LIST
	Number
	Description
	Actionee
	Due Date
	Status

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


	FSMP-WG/14
	Ongoing 
FSMP-WG/12 IP01 and WP11 provide status information

	04-05
	Provide input to complete the equipment physical characteristics (e.g., weight) table shown in the Annex of FSMP-WG4/WP26.
	All
	FSMP-WG/14
	

	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-WG14
	Ongoing 

	05-06
	Explore restructuring of Doc 9718 Volume 1. 
	Secretary/A. Roy/correspondence group
	
2022 (complete)
	FSMP-WG/12 WP05 provides updates

	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/14
	

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


	K. Masrani (Inmarsat), D. Ladson (Iridium), U. Schwark (WAIC), A. Roy (HF and VHF), and Secretary (for other panels to review)
	FSMP-WG/14
	Partially addressed by FSMP-WG/10 WP14,
FMSP-WG/11 WP25.

	09-09
	Provide updated/expanded example outlining the approach for aviation system protection suggested in FSMP-WG/2 WP24.
	J. Mettrop
	FSMP-WG/14
	

	09-10
	Provide comparison of aviation system emission masks with respect to relevant ITU requirements.
	J. Mettrop
	FSMP-WG/14
	
FSMP-WG/12 WP18 and WP19 & FSMP-WG/13 WP10 and WP12 provide information. 




	10-01
	Catalogue aviation concerns with the current language in Resolution 155 (Rev. WRC-19). Participants to send their email address to John Mettrop (john.mettrop@caa.co.uk) by 28 August, 2020 if they want to be part of the FSMP correspondence group.
	All
	FSMP-WG/14
	Termed the group CG-155.
FSMP-WG/12 WP13 progressed questions to help delineate ITU tasks from tasks for ICAO/Administration

	10-02
	Provide comments on increased role for ICAO proposed in the longer-term HF frequency coordination approach contained in FSMP-WG/10 WP17.
	All
	FSMP-WG/14
	

	10-03
	Report on current use in States of the 1300-1350 MHz frequency band for radars and longer term plans.
	All
	FSMP-WG/14
	

	10-06
	Provide contributions describing how ultrawideband systems are being authorized in your State.
	All
	FSMP-WG/13
	FSMP-WG/11 IP01

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

	10-08
	Develop contributions on how to ensure protection of aeronautical systems that are not included in the ITU MIFR.
	All
	FSMP-WG/14
	

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

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

	11-06
	Consider RPAS use of more than just the “2x10 MHz” for AMS(R)S communications in the 1.5/1.6 GHz L-Band
	All
	FSMP-WG/13
	

	11-08
	Review Recommedation ITU-R SM.1535 and determine if updates are required
	All
	FSMP-WG/14
	Noted that any identified changes should be input to ITU-R by State(s) and not ICAO.

	12-01
	Provide agreed draft SARPS 2 weeks prior to FSMP-WG/13 to allow review and action by that meeting
	CG-WAIC
	2 weeks before FSMP-WG/13
	FSMP-WG/13 WP14 and IP05 apply

CLOSED

	12-02
	Provide comments and updates to the national power levels contained in Figure 1 of FSMP-WG/12 WP17 to Sai.Kalyanaraman@collins.com
	All
	ASAP
	

	12-03
	Provide contributions to FSMP-WG/13 regarding the proposals on SM.1541 contained in FSMP-WG/12 WP18
	All
	ASAP to author or to FSMP-WG/14
	FSMP-WG/13 WP09 applies



	12-04
	Provide contributions to FSMP-WG/13 regarding the proposals on adding SARPS spectral characteristics requirements contained in FSMP-WG/12 WP19
	All
	ASAP to author or to FSMP-WG/13
	

	12-05
	Consider the options for Annex 10, Vol III, 4.3.1.1 contained in Appendix I  of the FSMP-WG/12 meeting report and come to a decision at FSMP-WG/13
	All
	FSMP-WG/13
	
CLOSED

	12-06
	Provide contributions to WG/13 to further develop and answer outstanding questions on the aviation RF sharing framework in Flimsy08
	All
	FSMP-WG/13
	

	12-07
	Provide contributions to WG/13 to provide material on a methodology to develop aviation system protection criteria and spectral masks.
	All,
Lead: J. Mettrop
	FSMP-WG/14
	

	12-08
	Review and provide comments on the “ITU Res 155 tasks” material contained in Appendix G to the report of FSMP-WG/12.
	All
	FSMP-WG/14
	

	12-09
	Review the text of the Job Card FSMP-006-001 and determine if changes are needed..

	All
	FSMP-WG/14
	

	12-10
	Determine if generic guidance can be developed to help aviation authorities analyse potential 5G impacts on radio altimeters given their specific State implementation
	
	FSMP-WG/14
	

	13-01
	Provide examples of national specifications or regulations on adjacent-band signal rejection.
	FSMP participants who are also spectrum regulators in their country
	FSMP-WG/14
	

	13-02
	Develop repository on the FSMP website for storage of reference material on 5G/Radio altimeter issue
	Secretary
	ASAP or by FSMP-WG/14
	

	13-03
	Develop educational material for States explaining the 5G/RA issue.
	CG-RA
	ASAP, but not later than FSMP-WG/14
	

	13-04
	Develop a set of frequently asked questions (FAQs) regarding satellite-VHF.
	CG-SV
	FSMP-WG/15
	To be part of the CG-SV send an Email to the coordinators at:
mangarcia@enaire.es and
olivier.pellay@airbus.com

	13-05
	Catalog existing aviation system transmit and receive masks
	J. Mettrop
	FSMP-WG/14
	

	13-06
	Provide any comments on the draft WAIC SARPs (see Appendix E) to CG-WAIC in sufficient time for them to be considered prior to FSMP-WG/14
	All
	Prior to FSMP-WG/14
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ANNEX 1

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





		Insert new text as follows







CHAPTER xx.	WIRELESS AVIONICS INTRA-COMMUNICATIONS (WAIC)





xx.1	DEFINITIONS



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



WAIC System – A WAIC System provides wireless communications between points on board a single aircraft for aircraft applications related to the safety and regularity of flight using the aeronautical mobile (route) service (AM(R)S) allocation in the frequency band 4 200 – 4 400 MHz. A WAIC System may be comprised of one or more WAIC Networks necessary for establishing, maintaining and securing wireless communications. A WAIC System is understood as the entirety of all WAIC components on board the same aircraft, so that a single aircraft contains only a single WAIC System.



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



WAIC Component – Any tangible entity of a WAIC Network on board an aircraft. 



WAIC Node – A WAIC Node is a specific category of a WAIC Component establishing wireless communications between aircraft applications or parts thereof. 



		[bookmark: _heading=h.1fob9te]Origin:



FSMP

		Rationale:



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







[bookmark: _heading=h.3znysh7]


xx.2	INTRODUCTION

[bookmark: bookmark=id.w7omtu84j9r9]xx.2.1	WAIC Systems provide wireless communications between points on board a single aircraft for aircraft applications related to the safety and regularity of flight using the aeronautical mobile (route) service (AM(R)S) allocation in the frequency band 4 200 – 4 400 MHz. WAIC Systems are not allowed to communicate off board a given aircraft. This frequency band is shared with existing radio altimeters, which must be protected from WAIC emissions.

[bookmark: bookmark=id.n71all51zmyo]xx.2.2	These Standard and Recommended Practices (SARPs) define the requirements that ensure that WAIC Systems and radio altimeters can provide their intended functions while multiple aircraft are in mutual radio range. Coexistence requirements between WAIC Systems and radio altimeters installed on board the same aircraft are covered by established airworthiness certification processes and are outside the scope of these SARPs.

xx.3	GENERAL

[bookmark: bookmark=id.2et92p0]xx.3.1	WAIC Systems shall comply with the applicable provisions of the ITU Radio Regulations.

[bookmark: bookmark=id.tyjcwt]xx.3.2	WAIC shall only be used for communications between two or more points on a single aircraft.

[bookmark: bookmark=id.3dy6vkm]xx.3.3	WAIC Systems shall not cause harmful interference to radio altimeter systems on other aircraft while in operation in the frequency band 4 200 – 4 400 MHz. 

Note:	Compliance with xx.3.3 is achieved by limiting the power of WAIC emissions below the level at which altimeter performance may be affected. The RTCA document DO-xxx and the EUROCAE document ED-xxx specify the power spectral density limit for a WAIC system that is consistent with xx.4.2 below, and provide one acceptable method of demonstrating compliance with that power spectral density limit.

[bookmark: bookmark=id.1t3h5sf]xx.3.4	WAIC systems shall tolerate interference from radio altimeters and WAIC systems on other aircraft in the frequency band 4 200 – 4 400 MHz.

Note:	The RTCA document DO-xxx and the EUROCAE document ED-xxx provide one acceptable method of demonstrating compliance with xx.3.4 via test. Alternatively, the critical coexistence scenario described in DO-xxx and ED-xxx may also be used to develop appropriate analyses to demonstrate compliance with xx.3.4.



		[bookmark: _heading=h.4d34og8]Origin:



FSMP

		Rationale:



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














xx.4	RADIO FREQUENCY (RF) CHARACTERISTICS

[bookmark: bookmark=id.2s8eyo1]xx.4.1	Frequency Band: WAIC systems shall operate in the frequency band 4 200 – 4 400 MHz.

[bookmark: bookmark=id.17dp8vu]xx.4.2	System

xx.4.2.1 Total Radiated Power: The power of the total emissions of all WAIC transmitters on board an aircraft shall not exceed an equivalent isotropic radiated power of -20dBm, assuming a point source located at the geometrical center of the aircraft. 

Note: The RTCA document DO-xxx and the EUROCAE document ED-xxx provide one acceptable method of demonstrating compliance with xx.4.2. 

xx.4.2.2 Occupied bandwidth: The overall occupied bandwidth shall be maintained completely within the allocated frequency band 4 200 – 4 400 MHz including any offsets such as Doppler shift or frequency tolerances. Where the occupied bandwidth is defined as the bandwidth for which 99% of the signal energy falls within the lower and upper frequency limits.

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

xx.4.3 Transmitter

xx.4.3.1 Necessary bandwidth: The necessary bandwidth (NB) shall be calculated according to Appendix 1 of the ITU-R Radio Regulations and applies to the emissions of a single WAIC transmitter.

[bookmark: bookmark=id.uz8ze6ej8wu4]xx.4.3.2	 Unwanted emission limits in the out-of-band and spurious domains: The boundary between the out-of-band and spurious domains shall be determined according to Annex 1 of Appendix 3 of the ITU-R Radio Regulations. The required attenuation of the mean power of any unwanted emission relative to the total mean power P shall meet or exceed the following conditions:

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

	150% of NB < f <  start of the spurious domain: 35dB within a reference bandwidth of 4kHz (Note 1)

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

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

Note 2: 	Reference bandwidth of 1 MHz within the spurious domain in accordance with Appendix 3 paragraph 7 of the ITU-R Radio Regulations and determination of attenuation for low power device radio equipment (Category A) in accordance Appendix 3 paragraph 13 of the ITU-R Radio Regulations.



[bookmark: bookmark=id.sgzl51de3o9g][bookmark: bookmark=id.7vrhny7a66qp][bookmark: bookmark=id.fxs7tn7zt0dy]xx.4.4	Out-of-Band Interference Tolerance of a WAIC Receiver

xx4.4.1 In-band interference: receivers shall tolerate interference from sources operating outside of the frequency band 4  200 ‐ 4 400 MHz whose total combined emitted power falling within the frequency band 4 200 ‐ 4 400 MHz as measured at the receiver does not exceed a power spectral density of ‐120 dBm / MHz.

xx.4.4.2 Total interference from out-of-band sources:  receivers shall tolerate interference from sources operating outside of the frequency band 4 200 – 4 400 MHz whose total combined power as measured at the receiver does not exceed ‑20 dBm.



		Origin:



FSMP

		Rationale:



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













xx.5	PERFORMANCE REQUIREMENTS

[bookmark: bookmark=id.aaxv93nptgjq]xx.5.1	A WAIC system located on board one aircraft shall maintain its intended function while subject to emissions from WAIC and radio altimeter systems located on board other aircraft. 

Note:	The RTCA document DO-378 and the EUROCAE document ED-260 provide one acceptable method of demonstrating compliance with xx.5.1 via test. Alternatively, the critical coexistence scenario described in DO-378 and ED-260 may also be used to develop appropriate analyses to demonstrate compliance with xx.5.1.



— — — — — — — —




ANNEX 2



Impact and Implementation Assessment 

Proposed Text to be Submitted to ANC 

[bookmark: text_above]


PART 1: IMPACT ASSESSMENT



1.1	What is the problem/opportunity that this proposal is designed to address?

		Please include reference to Jobcard / ASBU / work programme item, as applicable



		(Reference: Job Card FSMP 07.01 – Develop and maintain SARPs and guidance to prevent WAIC / Radio Altimeter interference) 



Resolution 424 of the World Radiocommunication Conference 2015 established a new aeronautical mobile route service allocation in the frequency band 4200 – 4400 MHz, reserved exclusively for Wireless Avionics Intra Communications (WAIC), and invited ICAO to develop SARPs for WAIC taking into account Recommendation ITU-R M.2085. As specified in Resolution 424, WAIC cannot cause harmful interference to, nor claim protection from radio altimeters operating in the same band as part of the pre-existing frequency allocation to the aeronautical radionavigation service. These proposed SARPs specify conditions that will assure such safe coexistence between future WAIC installations and radio altimeters. 



WAIC is a new type of wireless on-board communication serving aircraft functions related to safety and regularity of flight. To-date, wireless data links have been feasible only for non-critical and non-essential aircraft functions. Availability of a new route allocation for WAIC will allow the use of wireless links for a wide range of aircraft systems. Possible applications of WAIC, as discussed in detail in Report ITU-R M.2283, include a variety of sensing, monitoring and control functions. The ability to deploy new sensors without additional wiring will allow introduction of new sensing and monitoring capabilities, leading to increased safety and efficiency of flight. Dissimilar redundant wireless links will make it easier to design safety critical systems by reducing common failure modes in data links. Aircraft reconfiguration and retrofit will be made more efficient when fewer wired data links have to be physically rerouted. Reduction of wire weight will also be consistent with ICAO environmental contributions to Sustainable Development Goals. Other, not yet fully understood benefits of WAIC will likely become apparent once the technology becomes commercially available. 



In order to realize the many potential benefits of WAIC, ICAO needs to develop and approve SARPs. Per Resolution 424 (WRC-15) WAIC can operate only in compliance with ICAO SARPs. In order to fully invest in technical development of WAIC, the industry must have a high level of certainty about technical requirements that WAIC equipment and networks must satisfy. Therefore, the approval of these SARPs will be a crucial and necessary step towards practical deployment of WAIC systems. 







1.2	What is the overall impact of this proposal on the strategic objectives of ICAO, namely:

		

		Positive / Negative / Negligible/None

		Rationale:

Please provide an explanation for your choice and highlight  any caveats or limitations in the selection 



		Safety



		Positive

		WAIC is an enabling technology introducing a new communications medium between aircraft functions.  WAIC will enable expanded intra-system communications and the introduction of new sensors/actuators. WAIC-related safety impacts can only be assessed in association with future intended functions. The current level of safety will be at least maintained. Depending on the actual function WAIC is used for, safety may be improved for particular circumstances, e.g., by allowing dissimilar redundancy or adding new safety functionalities. 



		Security



		Negligible/None		WAIC Systems do not provide communication between two aircraft. Specific equipment security capabilities and system implementations are defined in the WAIC MOPS to protect systems against specific threats.  



		Environment



		Positive

		Enhanced sensing, without additional weight penalty of new wiring, will enable more energy-efficient operation of aircraft systems, thus reducing the overall fuel consumption and carbon emissions. 



		Efficiency



		Positive		Reduction of wiring, with associated harnesses and connectors, will simplify the design effort needed to add and route new wiring, and will reduce assembly and installation labor. New sensing and monitoring functions made possible by WAIC will facilitate predictive and condition-based maintenance, reducing gate delays and improving air transport efficiency.





1. 

Note: In the following questions ‘States’ applies to the adoption and oversight of new SARPs. ‘Industry’ applies to the service provision and use, whether State owned or not (e.g., ANSPs, airlines aerodromes, meteorology, general aviation, etc.). With respect to financial costs for States, it refers to the cost to develop, implement, maintain, and consider oversight issues associated with the proposed change. For Industry, it refers to the cost of implementing the change, where compliance is required by the State, which may translate in costs for equipage, human resources, training, documentation, aircraft modifications or upgrades, operations and airworthiness for example.



1.3	What is the overall impact on resources (financial, personnel, etc.) of this proposal for: 

		

		Increase/decrease/negligible/unknown

		Rationale:

Please provide an explanation for your choice and highlight  any caveats or limitations in the selection



		States



		Negligible/No impact		No changes to existing systems or infrastructure will be needed when WAIC Systems are introduced. WAIC involves communication only between points on a single aircraft, and does not require any new infrastructure.  



		Industry



		Negligible/No impact

		The proposed WAIC Systems will be implemented on new aircraft being delivered from the aircraft manufacturers and also potentially on retrofit aircraft, with no impact on other aircraft that does not use WAIC.







1.4	In your opinion, do the benefits of this proposal justify the cost of implementing the proposal from the perspective of:

		

		Answer

		Rationale:

Please provide an explanation for your choice and highlight  any caveats or limitations in the selection



		States

		Yes		WAIC will allow design of more efficient and intelligent aircraft systems with enhanced sensing and monitoring functionalities, facilitating technical progress in aviation and improving efficiency of air travel.  



		Industry

		Yes		The new AM(R)S allocation for WAIC was established due to industry request. The availability of SARPs for WAIC will allow taking advantage of the many potential benefits of WAIC. 





2. 






PART 2: IMPLEMENTATION PLAN



To assist ICAO and States ensure this proposal will be effectively implemented please answer the following questions. 



Note: The ANC recognizes that panel experts may feel limited in their ability to answer some or all of these questions, however, encourages the panels to provide their views. If still unsure, it is acceptable to leave one or more blank. The answers presented to the ICAO Council with the proposed amendment will be further developed by ICAO.



2.1	What supporting documentation is required for this proposed amendment?

		Please include reference to any  documents that require initial release/amendment e.g., ICAO Document or Circular name and number, industry specification, etc.



		· Add a new chapter to Annex 10 Aeronautical Telecommunications, Volume ? on the Wireless Avionics Intra-Communications (WAIC)







2.2	What other guidance, training and support activities do you recommend ICAO undertake to ensure the effective implementation of this proposed amendment?

		Please include reference to any existing support/promotional programmes and whether it is required globally or regionally e.g., regional seminars, ikits, etc.



		· 

· 

· 







2.3	What are the essential steps to be followed by a State in order to implement this proposed amendment?

		Please include the major steps e.g., amendment of national legislation, change of  oversight procedures, training of oversight personnel, required competencies, etc.



		· National radio frequency spectrum regulations need to be adapted to reflect the changes in the Radio Regulations for WAIC agreed by WRC-15 for WAIC.









2.4	What is the timeframe needed to implement this proposal by:

		

		Answer

		Rationale:

For the State, the timeframe is the length of time needed to implement in the national regulatory framework

For industry,  the timeframe is the length of time needed for industry to start implementing in their operations



		States

		1 - 2 Years		National radio frequency spectrum regulations need to be adapted to reflect the changes in the Radio Regulations for WAIC agreed by WRC-15 for WAIC. 



		Industry

		1 - 2 Years		The lack of SARPs is the main factor preventing the industry from developing and deploying WAIC solutions. Once these SARPs are approved, the expectation within the industry is to have first WAIC solutions available within 2 years. 





PART 3: AUDIT PLAN

Note: This section will be completed by ICAO prior to the presentation of any proposed changes to SARPs or PANS. The Panel Secretary will coordinate with the relevant experts in ICAO. 



3.1	Does this proposal require an amendment of the USOAP CMA protocol questions to assess effective implementation by States?  

		Please include reference to existing PQs that may need amendment  or description of any new PQs that may be required. State ‘Not applicable’ if no impact



		· Not applicable












ANNEX 3



Validation Statement

Proposed Text to be Submitted to ANC 





WAIC SARPS VALIDATION REPORT





1. INTRODUCTION



1.1. Wireless Avionics Intra-Communications (WAIC) is a new class of wireless data links intended for communication between various functions on-board a single aircraft. A new aeronautical mobile route service allocation for WAIC within the radio frequency band of 4 200 – 4 400 MHz was established by the 2015 World Radiocommunication Conference (WRC-15). 



1.2. The same radio frequency band includes an aeronautical radionavigation service allocation reserved for radio altimeters. The new allocation for WAIC requires that WAIC cannot cause harmful interference to nor claim protection from radio altimeters. Therefore, in development of SARPs for WAIC the main technical task was to establish and validate conditions under which WAIC shall not harmfully interfere with altimeters. 



1.3. This report summarizes studies that were undertaken to characterize susceptibility of radio altimeters with respect to interference from WAIC and to validate technical requirements to be included in WAIC SARPs. The particular technical parameter under consideration was the total radiated power emitted from a WAIC system on board a single aircraft. A series of experimental studies investigated the highest power that may be emitted from a WAIC-equipped aircraft that allows normal operation of altimeters on other aircraft. Results of those studies were presented to and analyzed by FSMP. 



1.4. Prior to finalization of these SARPs, the EUROCAE Working Group 96 and RTCA Special Committee 236 jointly developed a Minimum Aviation System Performance Standard (MASPS) for WAIC, which is now published as ED-260 and DO-378. That joint committee reviewed the same experimental study and confirmed its validity. The technical specifications in WAIC SARPs are consistent with conditions specified within this WAIC MASPS. 





2. WAIC POWER LIMIT



2.1. Resolution 424 (WRC-15) invited ICAO to take into account Recommendation ITU-R M.2085 when developing WAIC SARPs. That Recommendation specifies that the maximum equivalent isotropically radiated power (EIRP) spectral density generated by a WAIC system installed on board a single aircraft must not exceed 6 dBm/MHz, or equivalently 4mW/MHz. The WAIC SARPs recommends that the power of the total emissions of all WAIC transmitters on board an aircraft shall not exceed an equivalent isotropic radiated power of -20dBm assuming a point source located at the geometrical center of the aircraft, which complies with the limit in Recommendation ITU-R M.2085.



2.2. ED-260 and DO-378 adopt the total EIRP limit for WAIC systems and provide a practical verification procedure how to ascertain whether the limit is satisfied. 



2.3. The validation study summarized herein took as the basis the power limit from ITU-R M.2085. The goal was to confirm experimentally whether that limit assures safe operation of actual radio altimeter implementations aboard other aircraft under worst case operational scenarios. Thus, the much lower limit provide by the WAIC SARPs will provide an even greater margin to prevent interference.





3. INTERFERENCE SUSCEPTIBILITY STUDY



3.1. The experimental study was performed by the Aerospace Vehicle Systems Institute (AVSI). The project team included three leading altimeter manufacturers (Honeywell, Rockwell Collins, Thales), two airframers (Airbus, Embraer), as well as equipment manufacturers (Lufthansa Technik, UTC, Zodiac) and NASA specialists. 



3.2. The study was performed at Texas A&M University to enable objective and repeatable testing in an independent academic setting. 



3.3. A collection of commercial altimeters was placed within a calibrated test bench. Controlled interference signals were injected into altimeter receivers’ additive to their return signals.



3.4. Through analysis and experimental iteration, the project team established the worst-case operational scenario under which multiple WAIC-equipped aircraft generate most severe interference received by altimeters on a victim aircraft. That worst-case scenario involves landing when the multiple WAIC-aircraft aircraft parked or taxiing at the airport, consistent with ICAO regulations for aerodromes, generate the most severe composite interference environment. 



3.5. The study crucially considered interference from multiple altimeters installed on multiple aircraft at the airport, as well as from multiple redundant altimeters aboard the landing (victim) aircraft. That was a primary concern for FSMP, as other altimeters represent the most severe interference source for a victim altimeter, often exceeding the effects of potential interference from WAIC. 



3.6. The study used a set of very conservative assumptions and was thoroughly reviewed by the altimeter experts on the AVSI team. It was also reviewed and accepted by a wider team on the joint WG-96 and SC-236 committee, including experts from EASA and FAA.



3.7. Details of the study were reviewed by FSMP in form of a series of Information Papers submitted by AVSI. 





4. VALIDATION OF REMAINING SARPS REQUIREMENTS



4.1. Additional parameters specified by this SARPs were experimentally found to have no effect on the interference sensitivity of radio altimeters. However, to properly implement WAIC systems, these additional parameters are required to meet international radio frequency spectrum regulation and have been verified by FSMP members as sufficient to satisfy these regulations. 



4.2. Specifically, the unwanted emissions limits were thoroughly discussed to assure compliance with applicable ITU-R recommendations and national regulations. The final version of the emissions mask satisfies all the requirements introduced by FSMP members representing different national regulatory bodies. 



4.3. Out-of-band interference tolerance was similarly thoroughly examined discussed to assure compliance with applicable ITU-R regulations. The final version of the requirement addresses all concerns voiced by FSMP members. 



4.4. The FSMP reviewed and validated these SARPs for regulatory compliance. 





5. CONCLUSIONS



5.1. The AVSI study verified that if EIRP spectral density generated by WAIC aboard a single aircraft does not exceed 6dBm/MHz, then performance of altimeters aboard other aircraft will not be negatively affected. Thus, a total EIRP of -20dBm/200 MHz will be well below the threshold for interference.



5.2. The conclusion holds in most unfavorable worst case operational scenarios, under a set of conservative worst case assumptions. 



5.3. FSMP concludes that the -20 dBm EIRP limit on the total emissions of all WAIC transmitters on board an aircraft is an appropriate requirement for WAIC and satisfies the condition of protecting radio altimeters. 



5.4. All requirements in WAIC SARPs were validated by FSMP for regulatory compliance. 
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