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	SUMMARY

	Attached is a proposed response to liaison statement from ITU-R WP5B to ICAO, responding to questions and 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.

This WP is drafted by ICAO Communications Panel Data Communications Infrastructure Working Group (DCIWG), the Future VHF Sub-Group (FVSG) under Project Team – Terrestrial (PT-T)

Action:  FSMP WG/12 is invited to review the attached draft liaison statement response and take action as appropriate.
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[bookmark: dbreak]ICAO would like to thank ITU-R Working Party (WP) 5B for its liaison statement related to ongoing studies on space-based aeronautical VHF communications system in the 117.975-137 MHz frequency band, under WRC-23 agenda item 1.7. ICAO reviewed the provided material by WP 5B and would like to provide the following comments and information.  
General Comments:
Status of studies on agenda item 1.7












During its May 2021 meeting, WP 5B has progressed on main assumptions regarding the architecture and parameters of a possible AMS(R)S system within 117.975 - 137 MHz, intended to relay VHF aeronautical mobile communications and to complement terrestrial infrastructures over oceanic and remote areas, without modification to aircraft equipment. Taking into account the different elements provided by ICAO regarding antenna pattern for aircraft VHF equipment, performance requirement for this equipment, and overall availability considerations, WP 5B has determined that an AMS(R)S system could most-likely rely on non-geostationary satellites and has defined reference link budgets for satellite-to-aircraft (downlink) and aircraft-to-satellite (uplink) VHF links. Related elements have been contained in an updated version of corresponding working document being developed by WP 5B (see attachment), which also includes first considerations on compatibility studies with existing primary services in-band and in adjacent bands, for review and comments.

FVSG Proposed Response:
ICAO had provided first comments on the draft working document, this was submitted to WP 5B for consideration in November 2021.
Regarding the specific WP 5B questions:

Compatibility between AMS(R)S and AM(R)S in-band, and between AMS(R)S and ARNS in adjacent-band
WP 5B would like to seek ICAO’s view, if any, on the extent of a possible AMS(R)S allocation in this frequency band. Provided that compatibility with primary services in adjacent band is ensured, AMS(R)S may have an allocation in the entire band 117.975‑137 MHz, which would give maximum flexibility to ICAO in future planning exercises. On the other hand, there may be certain AM(R)S applications not compatible with AMS(R)S and already firmly planned in certain sub-bands, in which case AMS(R)S would not seem necessary in these sub-bands.
FVSG Proposed Response:

INPUT #1

It is noted that WP 5B has acknowledged ICAO’s view that frequency planning and coordination within ICAO will ensure compatibilities between AMS(R)S and AM(R)S within the frequency band 117.975-137 MHz, and between AMS(R)S with ARNS in the adjacent frequency band 108-117.975 MHz, hence comprehensive sharing and compatibility studies at ITU-R level are not necessary. 	Comment by Author: Comment from Spain/SITA:

The first sentence mentioned that ICAO will manage the whole band 117-137 MHz. There is several system operating in this band (e.g. ACARS in the 131 Mhz range) and compatibility should be ensured. 
Therefore, the VHF band should not be splitted.

The outcome of this study will provide detail on potential technical constraint, which may (or not) lead to a split of the VHF band. But at this stage it is premature to talk about a split of the VHF band


Having the entire band 117.975-137 MHz allocation would provide maximum flexibility to ICAO in its future planning exercises.

ICAO also noted that the compatibility studies with the adjacent services operated in the band 137-138 MHz are on-going and ICAO is looking forward to providing the outcomes of these studies at subsequent WP 5B meetings.  

INPUT #2

It is noted that WP 5B has acknowledged ICAO’s view that frequency planning and coordination within ICAO will ensure compatibilities between AMS(R)S and AM(R)S within the frequency band 117.975-137 MHz, and between AMS(R)S with ARNS in the adjacent frequency band 108-117.975 MHz, hence comprehensive sharing studies at ITU-R are not necessary.

With regard to the extent of frequency band allocation, although having the entire band 117.975-137 MHz allocation would provide maximum flexibility to ICAO in future planning exercises, there are existing AM(R)S application(s), for example, within the sub-band 136-137 MHz that require detailed compatibility studies with AMS(R)S and these are being studied within ICAO. The recommendation  to include the ‘last MHz’ (136-137 MHz) will be made after ICAO has reviewed all the key findings and validation tests on the compatibility studies. 

Therefore, ICAO recommends WP5B to consider dividing its deliberation on the AMS(R)S allocation into two parts . Firstly, to consider the frequency band 117.975-136 MHz for the new AMS(R)S allocation. Secondly, to include the sub-band 136-137 MHz for the new AMS(R)S allocation only after both the in-band compatibility studies within ICAO  and  the compatibility studies by the ITU for applications and services in the adjacent frequency band above 137 MHz are completed and agreed..

Power considered for aircraft VHF transmitter

For the aircraft-to-satellite link budget, WP 5B has taken the assumption of an aircraft transmit output powers of 16 watts, taken from past WP 5B studies related to aeronautical VHF aeronautical mobile communications. WP 5B would like to request ICAO to confirm this particular assumption.
FVSG Proposed Response:

There is no ICAO requirement for power output at the aircraft VHF transmitter. However, ICAO works closely with RTCA and EUROCAE to develop technical guidance and standards for the aviation industry. It is noted that, in the “RTCA DO-186B” and “EUROCAE ED 23C” documents, an output power of at least 16 watts for transmitter classes 3 & 5 is recommended for compliance by equipment manufacturers. Therefore, it is reasonable for WP 5B to consider at least 16 watts aircraft transmitter power.

Satellite Doppler shift and latency time

In addition, WP 5B has noted that the non-geostationary orbit considered for AMS(R)S will cause a Doppler shift, which depends on satellite altitude. At the altitude of 600 km, it would be of ±4 kHz maximum at VHF range. This altitude will also correspond to a latency time due to propagation comprised between 4 ms (at zenith) and 18.9 ms (at horizon).
WP 5B would like to draw ICAO’s attention on these elements and would like to know if any information is available regarding their possible impact on VHF aeronautical mobile systems.

FVSG Proposed Response:

ICAO noted and is aware of the issues regarding maximum Doppler shift and latency times.

Regarding the Doppler effects on aeronautical VHF system, ICAO would like to highlight that it is possible 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 d maintaining compliance with the existing aviation standards.

As for the latency time, ICAO is of the view 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.


	Status:	For information and action, if any
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