ICAO LIASION STATEMENT TO ITU-R WORKING PARTY 5B 
(COPIED TO WORKING PARTY 5D FOR INFORMATION)

WRC-27 AGENDA ITEM 1.7 - ADDITIONAL TECHNICAL AND OPERATION CHARACTERISTICS FOR RADIO ALTIMETERS AND WAIC SYSTEMS OPERATING IN THE FREQUENCY RANGE 4 200 – 4 400 MHz

ICAO provides the following for the consideration of Working Party 5B (WP 5B) in providing “[a]dditional information on operational considerations and appropriate technical characteristics/protection criteria for the other altitudes in the “Range of Altitude”, including ground manoeuvres,” to Working Party 5D (WP 5D), with respect to Recommendation ITU-R M.2059-0 (M.2059), as indicated in the liaison, Doc. 5D/127, from WP 5B to WP 5D.  ICAO also provides additional guidance on necessary operational scenarios for studies involving the radio altimeters and WAIC technical parameters.

ICAO would note that some early studies have already been proposed in WP 5D, and ICAO would recommend WP 5B to encourage WP 5D to continue these studies at a global level using the material provided below.  

USE OF RECOMMENDATION ITU-R M.2059-0

ICAO is concerned by statements raised in the previous ITU-R WP 5B to WP 5D meetings that the protection criteria contained within M.2059 only applies at the “operational altitude” contained within tables 1 and 2.  These statements did not align with ICAO’s intent or purpose of M.2059.  

In response, ICAO has consulted with the major global radio altimeter manufacturers who were involved in the writing and development of M.2059 during the WRC-15 study cycle.  Representatives of these manufacturers have confirmed to ICAO that the protection criteria contained within M.2059 were written to be applicable at all altitudes at which the radio altimeter system operates.  This includes from the ground level up to the maximum operational altitude.  They note that this requirement is already included in M.2059 Annex 3, section 3.[footnoteRef:2]  [2:  M.2059 Annex 3, section 3 states “Various scenarios from ground level up to 12 km should be considered in sharing studies,” and “… harmful interference needs to be avoided when the aircraft is in operation. In order to avoid harmful interference, the following protection criteria have to be fulfilled in flight critical operating scenarios: Desensitization … Front End Overload … False Altitudes”
] 


Based upon the existing content from M.2059, as well as supporting statements from the radio altimeter manufacturers, ICAO strongly recommends WP 5B clarify to WP 5D that studies under WRC-27 Agenda Item 1.7 should consider the combined M.2059 protection criteria as applicable at all operational phases of flight that occur from ground level up until the maximum cruising altitude (defined as an ‘operational altitude’ as specified in Tables 1 and 2 of M.2059). 

ICAO notes that while new radio altimeter standards in development may provide altitude dependent protection criteria, the current M.2059 as written and intended by all the radio altimeter manufacturers does not account for this factor.  Assuming otherwise in ITU-R studies may have global safety implications for current operational radio altimeters.  

OPERATIONAL SCENARIOS FOR ASSESSMENT OF INTERFERENCE BETWEEN IMT AND RADIO ALTIMETERS

ICAO endorses the importance of the use of the radio altimeter for flight operations (both by the pilot and automated systems) and the need to protect it from harmful interference to maintain its function.  After consultation with its flight operations experts[footnoteRef:3], ICAO strongly recommends that any ITU-R studies consider operational scenarios based on the minimum separation distance (MSD) of 35 ft (11 m) between terrestrial transmitters and flying aircraft as stated in the previous ICAO LS to the ITU-R (Docs. 5B/128 and 5D/XXX).   [3:  The ICAO Flight Operations Panel] 


The following are ICAO operational requirements used to develop the MSD:  
1. The radio altimeter and supported systems need to fully function throughout the volume of airspace where they are used for any safety or flight critical purpose. An easy way to cover this is to protect those systems throughout the entire service volume (everywhere an altitude output is required).
1. Intended functions of the radio altimeter and supported systems include, but are not limited to:
1. pilot use during windshear recovery manoeuvres;
1. (Helicopter) Terrain Alerting and Warning System ((H)TAWS);
1. automation functionality (including the increased interdependency of systems in advanced modern aircraft);
1. conducting specific procedures, especially for helicopters; and
1. tailstrike protection
1. Pilots need to have high confidence in the radio altimeter outputs.
1. Pilots need continuity of the radio altimeter outputs.
1. It is not enough to protect the radio altimeter only for “nominal” aircraft trajectories (such as on centerline, on glidepath, on a stabilized approach). It must be protected where it is intended to function, wherever it can conceivably be used (for example, at and above the obstacle clearance surface, on a low missed approach engine-out scenario or in a near-collision scenario). If the aircraft is not on a nominal path, the pilot should also not have to consider that the radio altimeter may malfunction or provide misleading information.
1. It is critical that helicopters be considered by ITU since they generally use other areas besides runways.

The MSD and its above requirements are supported by ICAO Annex 6 Part I, 5.2.8. which provides general guidance for takeoff performance and states “The aeroplane shall be able, in the event of a critical engine failing, or for other reasons, at any point in the take-off, either to discontinue the take-off and stop within the accelerate-stop distance available, or to continue the take-off and clear all obstacles along the flight path by an adequate vertical or horizontal distance…”  This guidance has been implemented nationally in many states to maintain aviation safety under all flight conditions.  For example, in a near collision scenario where an aircraft loses altitude due to a severe windshear condition, as an untimely loss of radio altimeter function or display of misleading data would likely result in a catastrophic outcome (such as a collision with ground obstacles or terrain leading to a loss of life), given that this instruments output data is critical for validating the success or failure of the flight control inputs during the escape maneuver. 
 
WAIC TECHNICAL PARAMETERS

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 communications between aircraft. 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 previously to WP 5B (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 Nov 2025), regarding the operational and technical characteristics that would apply to WAIC systems.	Comment by FSMP: Marked for updates based on ICAO council approval status

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.  

It is further noted that coexistence between multiple WAIC systems, and also the  radio altimeter, installed on the same 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.

The max. interference power spectral density and front-end overload protection levels in Table 1 shall both be understood as criteria for protecting the WAIC receiver from in-band interference.

In cases where the front-end overload protection level is applied in the context of analysing the impact of interference from sources having their fundamental emissions outside the frequency band 4 200 – 4 400 MHz, the following provision shall apply:

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.

SUMMARY

ICAO thanks WP 5B in advance for its consideration of the above material in its engagement with WP 5D.  ICAO would add that the above items support meeting the requirements of the ICAO position as previously sent to the ITU-R (5B/XXX).  


