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CHAPTER xx.	WIRELESS AVIONICS INTRA-COMMUNICATIONS (WAIC)


xx.1	DEFINITIONS

Wireless Avionics Intra-Communications (WAIC). – WAIC is defined as radiocommunication between two or more aircraft stations located on board a single aircraft; supporting the safe operation of the aircraft.

WAIC System – A WAIC System provides wireless communications on board a single aircraft for safety related aircraft applications using the aeronautical mobile (route) service (AM(R)S) allocation in the frequency band 4 200 – 4 400 MHz. A WAIC System may comprise one or more WAIC Networks necessary for establishing, maintaining and securing wireless communications.

WAIC Network – A WAIC Network comprises interrelated WAIC Components, e.g. components used for wireless communications, security or network management.

WAIC Component – Any tangible entity of a WAIC Network on board an aircraft. WAIC Components may comprise one or more WAIC Function Blocks.

WAIC Function Block – Any part (hardware or software) of a WAIC Component required for establishing, maintaining or securing wireless communications (e.g. a radio transceiver or a security engine).

WAIC Node – A WAIC Node is a specific category of a WAIC Component establishing wireless communications between aircraft applications or parts thereof. A WAIC Node may comprise a set of WAIC Function Blocks (e.g. a radio transceiver or a security engine).

…

	[bookmark: _Hlk409102664]Origin:

FSMP
	Rationale:

The above definitions are specific to WAIC and are provided in addition to the general definitions given in Chapter 1, Part 1 of Annex 10 Volume III.




[bookmark: _Toc404090298]
xx.2	INTRODUCTION
xx.2.1	WAIC provides wireless data communications to aircraft systems related to the safety and regularity of flight.
Comment made during FSMP WG/5: Para. xx.2.1 might be superfluous.
xx.3	GENERAL
Comment made during FSMP WG/5: Check again that the provisions under this section comply with the newly introduced definitions.
xx.3.1	WAIC shall conform to the requirements of this and the following chapters.
Comment made during FSMP WG/5: Para. xx.3.1 might be superfluous.
xx.3.2	WAIC systems shall comply with the applicable provisions of the ITU Radio Regulations	.
xx.3.3	WAIC shall only be used for communications between two or more points on a single aircraft.
xx.3.4	WAIC systems shall coexist with other WAIC systems on other aircraft in mutual radio range.
xx.3.5	WAIC systems shall not cause harmful interference to radio altimeter systems while in operation in the frequency band 4 200 – 4 400 MHz and in mutual radio range.
xx.3.6	WAIC systems shall tolerate interference from radio altimeters in the frequency band 4 200 – 4 400 MHz in mutual radio range.
Comment made during FSMP WG/5: If systems are not in mutual radio range there is no interference by definition. Therefore, the words “...in mutual radio range”in para. xx.3.6 are superfluous
Additional Note: The words “in mutual radio range” occur also in other places within this document which might need clarification as well.

	[bookmark: _Hlk409107828]Origin:

FSMP
	Rationale:

The sections above describe the basic function and purpose of WAIC.





xx.4	RADIO FREQUENCY (RF) CHARACTERISTICS
xx.4.1	Frequency Band: WAIC systems shall operate in the frequency band 4 200 – 4 400 MHz.
xx.4.2	Channelization Scheme: WAIC transmitters and receivers shall support a channelization scheme with 5 MHz center frequency spacing, as depicted in Figure 1. Per channel center frequencies are defined by:
, where k is the channel number.
[image: ]
[bookmark: _Ref490468766]Figure 1: WAIC channelization scheme
xx.4.3	Radiated Power: the maximum equivalent isotropically radiated power spectral density of a WAIC transmitter shall not exceed 6 dBm/MHz.
xx.4.4	In-band Emissions (Transmit Spectrum Mask): WAIC systems shall implement transmitters with spectral in-band emission properties as specified by the spectrum mask  described in Figure 2 and Table 1 measured in any 100 kHz bandwidth.
[bookmark: _Ref490474433][image: C:\Users\TH88SB\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\untitled.emf]
Figure 2: WAIC transmit spectrum mask

[bookmark: _Ref490474507]Table 1: WAIC transmit spectrum mask specification
	Frequency (MHz)
	Mask Specification

	
	0 dBr

	
	

	
	-40 dBr


xx.4.4	Out-of-Band Emissions: Each WAIC transmitter shall limit its out-of-band emissions to TBD dBm measured in any 100 kHz bandwidth.
xx.4.5	Out-of-Band Rejection:  WAIC receivers have out-of-band rejection roll-off of at least 20 dB/decade in frequency offset relative to the band edges up to TBD dBr, and in-band rejection of 0 dBr. WAIC receivers shall tolerate emissions from emitters operating in frequency bands adjacent to the 4 200 – 4 400 MHz band, such that the total power measured at the WAIC receiver input does not exceed TBD dBm after accounting for the above out-of-band rejection.
Comment made during FSMP WG/5: The filter roll-off of 20dB/decade as specified in para. xx.4.5 is not sufficient. It was explained that the filtering described by this provision is only the band filtering to protect the WAIC receiver from overload and going non-linear. There would be subsequent IF/baseband filtering to further reject off-channel and out-of-band interference before demodulation, providing additional effective out-of-band rejection of TBD dB.  There are thus two separate OOB rejection values to be specified.  This needs to be clarified.
	Origin:

FSMP
	Rationale:

The sections above describe the minimum RF characteristics of WAIC transmitter and receiver.





xx.5	PERFORMANCE REQUIREMENTS
[bookmark: _GoBack]Comment made during FSMP WG/5:After deleting the original para. xx.5.1 (ownship RA-WAIC coexistence), an explanation is needed soemwhere as to why this is out of scope of the SARPs (covered by MOPS and/or aircraft certification, not for compatibility between aircraft).
xx.5.1	A WAIC system located on board one aircraft shall maintain its intended performance while subject to emissions from radio altimeters located on board other aircraft in mutual radio range.
xx.5.2	A WAIC system located on board one aircraft shall maintain its intended performance while subject to emissions from WAIC and radio altimeter systems located on board other aircraft in mutual radio range.
Comment made during FSMP WG/5: WAIC systems have to cope with aggregate interference from both WAIC and Radio Altimeters on board surrounding aircraft. The above provision in the form originally presented to the meeting considered only WAIC systems on board other aircraft as interference source. Hence, the words “... and radio altimeter...” were added to para. xx.5.2. A combination of para. xx.5.1 and xx.5.2 should be considered.
xx.5.3	 WAIC systems shall be designed to enable all WAIC systems on board aircraft in mutual radio range to meet their intended performance.
— — — — — — — —
Appendix A – Worst-case shared radio environments used for coexistence considerations
TBD
Editor’s Note:	Description of the worst-case interference geometries (e.g. number and placement of victim aircraft versus interfering aircraft, different operational scenarios, etc.)

Appendix B – Aggregate interference environment
TBD
Editor’s Note:	Description of the worst case aggregate interference environment.

Appendix C – Radio altimeter operations in the presence of WAIC signals
TBD
Editor’s Note:	Requirements for safe radio altimeter operation in the presence of WAIC signals.
(6 pages)
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