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	SUMMARY

	Attached is a proposed response to liaison statements from ITU-R WP5B to ICAO, responding to questions and providing information on the elements being studied under WRC-23 agenda item 1.7 on space-based aeronautical VHF communications system within the 117.975-137 MHz frequency band.

Action:  FSMP WG/15 is invited to review the attached draft liaison statement response and take action as appropriate.



______________
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[bookmark: dbreak]ICAO thanks Working Party (WP) 5B for the recent liaisons regarding the progress of work being performed related to studies under WRC-23 agenda item 1.7 on space-based aeronautical VHF communications system within the 117.975-137 MHz frequency band. ICAO understands that WP 5B is soliciting information, in particular regarding the existing coordination process(es) between AM(R)S assignments and between AM(R)S and AM(OR)S assignments, with the goal of understanding how/if that/those process(es) could be leveraged to include possible new AMS(R)S assignments.

ICAO technical panels (Communications Panel and Frequency Spectrum Management Panel) have been conducting studies regarding the topics raised by WP 5B. This task has been prioritized, and ICAO is pleased to provide relevant information which WP 5B might wish to consider at its upcoming meeting in November 2022.

ICAO Frequency Assignment Planning Criteria
ICAO has a handbook on “Radio Frequency Spectrum Requirements for Civil Aviation (Document 9718, Volume II)”. The document contains the frequency assignment planning criteria for aeronautical radio communication and navigation systems.

Any aeronautical communication system can be subject to interference caused by transmissions from other (nearby) aircraft and from any terrestrial or satellite stations. These interfering transmissions can be generated on the desired (operational) frequency (co-frequency interference) or from frequencies adjacent to the desired frequency (adjacent frequency interference). Similar to the current allocation of frequencies to aeronautical services, AMS(R)S shall be required to comply with the ICAO frequency assignment planning criteria. 

In addition to the general allotment plan in Annex 10, all ICAO regions have developed more detailed allotment plans through which operational services are allotted to certain frequency bands and are included in relevant ICAO Air Navigation Plans (ANP). The intent of these allotment plans is to accommodate new frequency assignments, including AMS(R)S in the sub-bands allotted to a particular service. Therefore, all frequency assignments for aeronautical services (e.g., AM(R)S, AMS(R)S) should be made in accordance with the provisions of the ICAO regional allotment table. 

Coordination process(es) of AMS(R)S assignments and AM(R)S

Annex 10 Volume V states that there is a need to ensure the coordination between international and national utilization of the VHF channels to ensure mutual protection from interference. Chapter 4 of Annex 10 Volume V provides the details necessary to the utilization in the frequency band 117.975 – 137.000 MHz. Any frequency assignment in the frequency band 117.975 – 137.000 MHz shall comply with the block allotment as shown in Table 4-1. Similar to the current allocation of frequencies to aeronautical services, AMS(R)S shall be required to comply with the ICAO frequency assignment planning criteria.

VHF coordination process(es) between AM(R)S assignments and between AM(R)S and AM(OR)S assignments, are well in place and they result in the frequency assignments for AM(R)S as well as the frequency assignments which are left for use by AM(OR)S. 
AM(OR)S systems are understood to operate in channels within the national assignments of AM(R)S and in accordance with the ITU Radio Regulation Article 5, footnotes 5.201 and 5.202. Thus, the compatibility between AM(OR)S and AMS(R)S assignments can be resolved through the existing frequency planning exercise.
Certainly, ICAO has reviewed several alternatives with the goal of understanding how possible new AMS(R)S assignments could be included. The final frequency assignments exercise will be carried out once the ITU would set the conditions for operation of AMS(R)S based on assurance of technical compatibility with adjacent band services. At this stage, assumptions have been made regarding the operational conditions for AMS(R)S, consistent with the parameters assumed in the SPACE-VHF PDNR.  There are several methods which ICAO will be carried out to set the frequency assignments for AMS(R)S, based on the principle that equipment on board aircraft will continue to operate as for AM(R)S without any change due to AMS(R)S. The frequency assignments process envisioned is here below delineated.
It will be based on the identification of a set of frequencies which would be used for AMS(R)S noting the current occupancy of each existing frequency assignment. Some ICAO regions use the Frequency Finder tool while other uses SAFIRE or their own solution. These tools will be used as starting stage to coordinate the frequencies assignment. As an example, SAFIRE is intensively used in Europe due to the congestion of frequencies reuse and the coordination process is already defined and known by the ICAO European Administration using the tool daily. Several statistical analyses were performed in order to study potential scenarios that could help to develop a worldwide coordination process. The outcome of this first analysis indicates that defining a coordination process on a regional basis could be an easy way to establish the assignment criteria for the AMS(R)S. For most parts of the world, a review of frequency assignments usage on a regional basis show there are more than 35 channels used less than 10 times worldwide and there also more than 40 channels not used so far in a global basis except for some countries in Europe and America.
This process will be further refined once the WRC 23 would have taken the decision to allocate the frequency range 117.975-137 MHz to the ASM(R)S and its associated conditions be known.
In addition to ICAO existing frequency planning assignment procedures, ICAO is also of the view that the current regulatory procedures governing space services (Articles 9 and 11 of the Radio Regulations) may provide the necessary coordination between the different aeronautical services.
Coordination process(es) of AMS(R)S assignments and between AM(R)S and AM(OR)S assignments
A similar process can be conducted when addressing frequency assignments for AMS(R)S and AM(OR)S. Although the AM(OR)S parameters are not generally known, it is assumed that similar operational parameters will apply for the AM(OR)S system. As a result, the same outcome will apply to the AM(OR)S. The space-based VHF system would not create any harmful interference to the AM(OR)S operating in the adjacent channel to the spacecraft channel. Nevertheless, the channel assigned to the space-based VHF radio should not be the same as AM(OR)S.
In addition to the ICAO allotment process for proposed frequency assignments as described in the section above, the particular case of coordination of AMS(R)S and AM(OR)S can be undertaken with the complementary coordination process between administrations concerned (administration authorising AMS(R)S operations in its air space and other neighbour administrations operating AM(OR)S.
Within the ICAO Annex 10 Volume V, it is noted that the frequencies used for National Aeronautical Mobile Services in the frequency band 117.975 – 137.000 MHz, unless worldwide or regionally allotted to this specific purpose, shall be so deployed that no harmful interference is caused to facilities in the International Aeronautical Mobile Services. Additionally, any inter-State interference should be resolved by consultation between the States concerned. 
WP 5B studies on technical compatibility between AMS(R)S and adjacent band services
ICAO has reviewed the current status of the Working Party 5B SPACE-VHF PDNR. The assumptions made for both voice and data services are correct and consistent with the ICAO standards. 
Regarding the Doppler effects on aeronautical VHF system, ICAO would like to highlight that it is envisaged to implement a compensation mechanism on the satellite transmitter to mitigate Doppler effects at the aircraft receiver without making any modification on existing aircraft equipment thus maintaining compliance with the existing aviation standards. This seems to have been properly addressed in the technical compatibility studies conducted by Working Party 5B and reported in the SPACE-VHF PDNR.
As for the latency time, ICAO confirms that no operational impact is expected, as the latency ranges expected from the AMS(R)S systems are compatible with existing aeronautical VHF systems.

ICAO hopes this information will be helpful and looks forward to continuing fruitful cooperation with ITU-R WP 5B.
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