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	SUMMARY

	This Working Paper contains an update of the Standards and Recommended Practices for Wireless Avionics Intra-Communications (WAIC). The text contained in the Annex to this documnet is based on Working Paper 06 of the third meeting of FSMP/WG and provides further technical details on the spectrum characteristics of WAIC systems.



INTRODUCTION
World Radiocommunication Conference 2015 (WRC-15) allocated the frequency band 4 200 – 4 400 MHz to the aeronautical mobile (route) service and exclusively reserved this allocation for WAIC systems operating in accordance with recognized international aeronautical standards. The associated Resolution 424 (WRC-15) demands that WAIC systems must not cause harmful interference to the operation of radio altimeters also operated under the aeronautical radionavigation allocation in that same frequency band and further, that WAIC systems must operate in accordance with Standards and Recommended Practices (SARPs) as contained in Annex 10 to the Convention on International Civil Aviation. The ANC approved Job Card FSMP.007.01 in November 2016. This Job Card proposes the development of SARPs to establish high-level guidance for the design and certification of Wireless Avionics Intra-Communications systems in the 4 200 – 4 400 MHz Radio Altimeter band. The attached text contains an update of the draft SARPs text based on Working Paper 06 presented at FSMP WG/3 in September 2016. This updated text now contains further details on the spectral characetristics of WAIC systems, such as transmit spectrum mask, and channelization.
DISCUSSION
WAIC systems are considered an important element for improving the safety and efficiency of commercial aviation. The regulatory provisions made by WRC-15 assume that WAIC systems operate according to internationally recognized aeronautical standardards supporting the authorization of the use of WAIC systems by both airworthiness and telecom authorities. One essential element of the set of standards to be developed in support of WAIC are ICAO SARPs which should in particular provide guidance on the aspect of coexistence;
a) between WAIC systems on one aircraft and radio altimeter systems on other aircraft
b) between WAIC systems on different aircraft
within the shared frequency band 4 200 – 4 400 MHz.
A draft text of these SARPs is contained in the Annex to this Working Paper in form of proposed amendments to Annex 10 to the Convention on International Civil Aviation. Appendices A, B and C to this Annex are intended to carry accompanying material to support the discussion.
These appendices, when completed, will contain;
a description of the worst-case interference geometries to be used for further considerations with respect to the development of coexistence mechanisms,
a description of the worst case aggregate interference environment,
requirements for safe radio altimeter operation in the presence of WAIC signals.
ACTION BY THE MEETING
The meeting is invited to note and review the contents in the Annex of this working paper and to provide feedback and guidance for the further development of SARPs for WAIC systems.
— END —

ANNEX
Proposed Modifications to Annex 10 to the Convention on International Civil Aviation


	Insert new text as follows



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 Node. A WAIC node wirelessly transmits and receives application data. It operates under the AM(R)S allocation within the frequency band 4 200 – 4 400 MHz.

WAIC Gateway. A WAIC gateway wirelessly transmits and receives application data and provides one or more additional interfaces for connecting to wired aircraft data communication networks.
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.
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xx.2	INTRODUCTION
xx.2.1	WAIC provides wireless data networking communications capabilities to aircraft systems related to the safety and regularity of flight.
xx.3	GENERAL
xx.3.1	WAIC shall conform to the requirements of this and the following chapters.
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.

	[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.4.32	Radiated Power: the maximum equivalent isotropically radiated power spectral density of a WAIC transmitter shall not exceed 6 dBm/MHz.
xx.4.43	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 1Table TBD 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 systems shall implement receivers that tolerate emissions from emitters outside the 4 200 – 4 400 MHz band of no more than TBD dBm measured at the band edge and at the output of the band protection filter. The WAIC band protection filter shall have an out-of-band rejection roll-off of at least 20 dB/decade starting at the band edges up to TBD dB of attenuation. 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.
	Origin:

FSMP
	Rationale:

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





xx.5	PERFORMANCE REQUIREMENTS
xx.5.1	WAIC systems shall maintain their intended performance while subject to emissions from radio altimeters located on the same aircraft.
xx.5.21	A WAIC systems located on board one aircraft shall maintain their its intended performance while subject to emissions from radio altimeters located on board other aircraft in mutual radio range.
xx.5.32	A WAIC systems located on board one aircraft shall maintain their its intended performance while subject to emissions from WAIC systems located on board other aircraft in mutual radio range.
xx.5.34	 WAIC systems shall be designed such thatto enable all WAIC systems  in an environment that is shared by multipleon board aircraft in mutual radio range are able 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 for WAIC-equipped aircraft
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.
(7 pages)
FSMP-WG05-WP10_Draft_SARPs_WAIC_update.docx
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