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	SUMMARY

	Report and outcome from offline group created at FSMP WG/19 to develop text and responses to the ITU-R for WRC-27 Agenda Item 1.7 




INTRODUCTION
At FSMP WG/19 it was agreed that an offline group be created to develop text and responses to the ITU-R for WRC-27 Agenda Item 1.7.  Since WG/19, the 1.7 offline group completed work on a LS to ITU-R WP5B in Nov 2024, and then began developing additional material to support the outcomes of the WP5B meeting.  While discussions covered both radar altimeter and WAIC, only the WAIC technical discussions have provided an output for consideration at FSMP WG/20.  This is provided below for consideration by FSMP WG/20 for review and potential approval
DISCUSSION
In the meetings, the 1.7 offline group discussed the activities and actions at the most recent ITU WP 5D and 5B meetings last year, and the implications for ICAO’s position.   There was a lot of concern about how the aviation viewpoint was addressed in those meetings, both from a procedural and technical perspective.  There were also multiple comments expressing concern about the lack of aviation support in the meetings, both in terms of aviation experts in the room, and those able to take the microphone.  The result of the discussion was two main areas to be addressed long-term:
What content/material could/should ICAO provide to the ITU?
How will aviation support this material through attendance and expertise? 
While several discussions occurred on the radar altimeter for future planning, the main focus of the offline meetings was taken by development of the following text for the WAIC section of a potential LS to ITU-R on WRC-27 Agenda Item 1.7.  It provided to the full FSMP membership for review, noting the following 2 points:
First highlighted text section is a post-meeting suggestion from the FSMP chair after some late clarification on the number of in-band WAIC protection criteria and their usage.  Unfortunately, there was not enough time in that meeting to address the suggestion in text, and the FSMP Chair offered to provide this text in the contribution to the FSMP WG/20 for consideration.  This text has not been reviewed or approved by the 1.7 Offline group and is offered to the FSMP for consideration understanding its status.
The 2nd highlighted text on adjacent band performance was proposed as an excerpt from the RTCA/EUROCAE WAIC MOPS, but the 1.7 offline meeting ran out of time to fully consider it.  This text has not been reviewed or approved by the 1.7 Offline group and is offered to the FSMP for consideration understanding its status.
SUGGESTED TEXT ON WAIC FOR THE ITU-R
Additional Technical Information on WAIC systems:  

WAIC Background

[bookmark: _Hlk181703116]WAIC systems provide safety-related wireless communication over short distances between two or more points onboard a single aircraft. They are installed at various locations both within and on the outside of the aircraft, and operate during all phases of flight, including on the ground (as described in ITU-R Report M.2283-0).  WAIC systems do not provide air-to-ground, air-to-satellite, or air-to-air communications. They are only used for aircraft communications related to the safety and regularity of flight, allowing greater flexibility and redundancy to the existing internal aircraft wiring. One example of communications provided by WAIC systems is sensor information used to monitor the health of an aircraft structure and critical systems, and to communicate this information to a central onboard entity.  

WAIC Technical Parameters

In addition to the material provided in Doc. 5B/128, ICAO has compiled the below technical details (see Table 1) using the applicable ITU Reports and Recommendations and upcoming ICAO Standards and Recommended Practices (in the final stages of ICAO approval and expected for applicability in 2025), regarding the operational and technical characteristics that would apply to WAIC systems.

The technical characteristics presented in Table 1 should be utilized for conducting sharing studies, based on the following assumptions:

1. Emitter abstraction: The aggregate emissions from all WAIC emitters onboard an aircraft (“Max. transmission power” in Table 1 below) can be represented by a single omnidirectional point source located at the geometrical center of the aircraft. This abstraction has been used in sharing studies contained in Report ITU-R M.2319 and is the basis for the definition of the maximum permissible e.i.r.p. level of a WAIC system as contained in the ICAO SARPs text.

2. Receiver location: A receiving WAIC station, subject to potential interference caused by emissions from another radio system falling into the WAIC frequency band, is assumed to be located at a position on the aircraft that is closest to the transmit antenna of that radio system. This assumption ensures protection for WAIC receivers situated at the extremities of the aircraft, which are designed to reliably operate when exposed to a maximum interference power spectral density as contained in Table 1.

WP 5B is encouraged by ICAO to confirm to WP 5D the need to use this information, noting that these protection criteria apply to all WAIC emitters and receivers operating both within and outside the aircraft.  [The max. interference power spectral density and Front-end overload protection level in Table 1 are both in-band protection criteria, and adjacent band protection criteria are included in the following paragraph].

It is further noted that own-ship (or co-site) coexistence between systems installed on a given aircraft is handled by the aircraft certification process and is out of scope of any sharing studies carried out by ITU-R.

Table 1: WAIC RF-Characteristics

	
	Value
	Unit
	Symbol
	Comment/Reference

	Transmitter
	
	
	
	

	Transmitter antenna gain 
	0
	dBi
	Gt
	from Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Max. transmission power
	-20
	dBm (e.i.r.p.)
	Pt
	This level is the power of the total aggregate emissions of all WAIC transmitters on board an aircraft from Report ITU-R M.2319-0, Table A-1.7, value for angle = 0°, assuming an isotopically radiating point source in accordance with ICAO SARPs requirement. It is also assumed to be the maximum power level of an individual transmitter.

	3 dB emission bandwidth
	2.6
	MHz
	Bt
	from Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Receiver
	
	
	
	

	Receiver antenna gain
	0
	dBi
	Gr
	from Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Receiver IF-bandwidth
	2.6
	MHz
	Br
	from Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Receiver noise figure
	8
	dB
	NF
	2dB better than Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Thermal noise power (kTB)
	-110
	dBm
	PN
	from Report ITU-R M.2283-0, Table 6

	[bookmark: _Hlk189816275]Max. interference power spectral density
	-120
	dBm/MHz
	SDI
	in accordance with ICAO SARPs requirement

	Max. interference power
	-116
	dBm
	PI
	PI = SDI+10log(Br)

	Combined noise and interference power at the receiver
	-102
	dBm
	PN+I
	

	Required signal-to-noise ratio
	9
	dB
	SNR
	from Recommendation ITU-R M.2067-0, Table 1, column: “Low data rate system”

	Receiver sensitivity
	-93
	dBm
	Sr
	Sr = PNI+SNR
(minimum required signal power)

	Front end overload protection level 1
	-20
	dBm
	
	10 dB better than Recommendation ITU-R M.2067-0 Table 1, column: “Low data rate system”



1 Incident interference power must be below –20 dBm across the entire AM(R)S allocated frequency band (4 200 – 4 400 MHz) to maintain sufficient linearity of operation based on the note 3 of Table 1 in Recommendation ITU-R M.2067-0.

[A WAIC radio’s receiver 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 input port does not exceed ‑20 dBm. The WAIC Receiver front-end filter shall have a linear roll-off of at least 30 dB within a frequency interval of 150 MHz starting at 4 200 MHz towards lower frequencies and at 4 400 MHz towards higher frequencies.]

ACTION BY THE MEETING
The meeting is invited to:
note and review the contents of this working paper; and
condider the use of this text in a LS to the ITU-R on WRC-27 Agenda Item 1.7.
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