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	[bookmark: dsource]International Civil Aviation Organization (ICAO)

	[bookmark: _Hlk119917350][bookmark: drec]	REPLY LIAISON STATEMENT TO ITU-R WORKING PARTIES 5B AND 7C	


	[bookmark: dtitle1]Information on Wireless Avionics Intra-Communication (WAIC) Systems and Radio Altimeters that operate in 4.2-4.4 GHz



[bookmark: dbreak]ICAO thanks ITU-R Working Party 5B (WP 5B) for its liaison statement requesting ICAO provide any updated Wireless Avionics Intra-Communication Systems (WAIC) technical characteristics and general aircraft deployment data for oceanic operations on behalf of Working Party 7C (WP 7C).

Firstly, the ICAO Frequency Spectrum Management Panel (FSMP) at its 1st Sept 2022 meeting approved WAIC technical characteristics for incorporation into the ICAO Chicago Convention, Annex 10, Vol. V.  These are included in Annex A for WP 7C’s and WP 5B’s information.  ICAO would note that these are operating within the parameters of the Recommendation ITU-R M.2085 and Report ITU-R M.2197 for WAIC.  ICAO would also wish to reiterate that ICAO Annex. 10 characteristics are created as planning criteria for interoperability with other ICAO systems, and not necessary protection criteria.  ICAO would recommend WP 7C consider this factor in any studies they perform.

Secondly, ICAO has sought input from its membership on general aircraft deployment information and will consider this at its next FSMP meeting in Aug/Sep 2023.

Finally, ICAO would note that the frequency band 4.2-4.4 GHz is also used by radio altimeters whose radiated power is significantly higher than that of WAIC.  In February 2002 WP 7C confirmed to the former WP 8B (now WP 5B) in Document 8B/198 that Working Party 7C understood that the ARNS service cannot be required to protect the Earth Exploration-Satellite (passive) service in this band nor can the EESS (passive) constrain the development or use of the band by the ARNS due to the important safety of life aspects of the ARNS allocation.  Similar language also appears in ITU-R Recommendation RS.1624-0.
ICAO would request that WP 5B and WP 7C keep ICAO informed on the progress made on this issue.

	Status:			For information
	

	Contact:			Loftur Jonasson
	E-mail: ljonasson@icao.int 	  





Annex A to ICAO Liaison Statement – WAIC ANNEX 10, Vol. V Technical Characteristics

CHAPTER 1.     DEFINITIONS



	Insert new definitions as follows:



WAIC component. Any tangible entity of a WAIC network on board an aircraft.

WAIC network. A network comprising of interrelated WAIC components, such as, components used for wireless communications, security or network management.

WAIC node. A specific category of a WAIC component establishing wireless communications between aircraft applications or parts thereof.

WAIC system. A system which provides wireless communications between points on board a single aircraft. 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.

Wireless avionic intra-communications (WAIC). Radiocommunication between two or more aircraft stations located 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; supporting the safe operation of the aircraft.

	[bookmark: _heading=h.1fob9te]End of new definitions.



CHAPTER 4.    UTILIZATION OF FREQUENCIES ABOVE 30 MHz


	Insert new text as follows:




4.5    Utilization in the frequency band 4 200 – 4 400 MHz

4.5.2     Utilization for wireless avionic intra-communication (WAIC) systems
[bookmark: bookmark=id.w7omtu84j9r9]
[bookmark: bookmark=id.n71all51zmyo]Note.— The following provisions for WAIC 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 between WAIC systems and radio altimeters installed on board the same aircraft is addressed by the specific implementation and established airworthiness certification processes.

[bookmark: bookmark=id.2et92p0]	4.5.2.1    WAIC systems shall comply with the applicable provisions of the Radio Regulations.
[bookmark: bookmark=id.tyjcwt]
	4.5.2.2    WAIC systems shall only be used for communications related to the safety and regularity of flight, between two or more points on a single aircraft.
[bookmark: bookmark=id.3dy6vkm]
	4.5.2.3    WAIC systems shall not cause harmful interference to radio altimeter systems and WAIC systems on other aircraft. 

Note.— Compliance with 4.5.2.3 is achieved by limiting the power of WAIC emissions below the level at which altimeter performance may be affected, consistent with 4.5.2.5 below. European Organisation for Civil Aviation Equipment (EUROCAE)/RTCA Inc. documents ED-260A/DO-378A provide one acceptable method of demonstrating compliance with that power limit.
 
[bookmark: bookmark=id.1t3h5sf]	4.5.2.4    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.— EUROCAE/RTCA documents ED-260A/DO-378A provide one acceptable method of demonstrating compliance with 4.5.2.4 via test. Alternatively, the critical coexistence scenario described in those documents may also be used to develop appropriate analyses to demonstrate compliance with 4.5.2.4.

	4.5.2.5    Radio frequency (RF) characteristics of WAIC systems.

[bookmark: bookmark=id.2s8eyo1]	4.5.2.5.1    WAIC systems shall operate in the frequency band 4 200–4 400 MHz.
[bookmark: bookmark=id.17dp8vu]
	4.5.2.5.2    The power of the total aggregate emissions of all WAIC transmitters on board an aircraft shall not exceed an equivalent isotropic radiated power of –20 dBm, assuming a point source is located at the geometrical centre of the aircraft. 

	4.5.2.5.3    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 per cent of the signal energy falls within the lower and upper frequency limits.

	Note.— The ITU 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%.

	4.5.2.5.4    The necessary bandwidth (NB) of the WAIC transmitter shall be calculated according to Appendix 1 of the ITU Radio Regulations.

[bookmark: bookmark=id.uz8ze6ej8wu4]	4.5.2.5.5    The boundary between the out-of-band and spurious domains shall be determined according to Annex 1, Appendix 3 of the ITU 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:
a) 50 per cent of NB < f < 150 per cent of NB: Linear increase (in dB) from 24dB to 35dB within a reference bandwidth of 4kHz (Note 1);
b) 150 per cent of NB < f < start of the spurious domain: 35 dB within a reference bandwidth of 4 kHz (Note 1); and
c) Spurious domain: 56+10log(P) or 40 dB, whichever is less stringent, measured in a reference bandwidth of 1 MHz (Note 2).
	Note 1.— Reference bandwidth of 4 kHz within the out-of-band domain in accordance with Annex 11, Recommendation ITU-R SM.1541-6 of the ITU Radio Regulations. The parameter f is the frequency separation from the centre 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 Radio Regulations and determination of attenuation for low power device radio equipment in accordance Appendix 3, paragraph 13 of the ITU Radio Regulations.
[bookmark: bookmark=id.sgzl51de3o9g][bookmark: bookmark=id.7vrhny7a66qp][bookmark: bookmark=id.fxs7tn7zt0dy]
	4.5.2.6	    Out-of-band interference tolerance of a WAIC receiver

	Note.— These requirements are for WAIC equipment and define an RF environment in which WAIC equipment must meet its performance requirements without taking into account any mitigation afforded by its installation.

	4.5.2.6.1    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.

	4.5.2.6.2    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.


	End of new text.
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