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	This Information Paper puts forward for ICAO’s consideration a proposal that the Air Navigation Commission should establish a Panel or Working Group to develop Standards and Recommended Practices (SARPs) for Wireless Avionics Intra-Communications systems operated in the frequency band 4 200 – 4 400 MHz. Further, ICAO should support the creation of an RTCA Special Committee and a EUROCAE Working Group that will subsequently develop relevant Minimum Operational Performance Standards to enable compliance with SARPs. 


	ACTION
The meeting is invited to take into account the information contained in this document and provide feedback as to the steps forward regarding WAIC.



[bookmark: beginning]

1		INTRODUCTION
The civil aviation industry is currently developing the regulatory framework for using wireless communications onboard aircraft for implementing safety-related aircraft functions. Such applications are known under the term “Wireless Avionics Intra-Communications (WAIC)” [1] [5]. The regulatory framework for allowing operating WAIC-enabled avionics must cover both, radio regulatory aspects as well as aviation regulations. This paper discusses the current situation regarding the radio regulatory process and explores the steps to be pursued for putting proper aviation regulations in place after radio regulatory provisions have been made by World Radiocommunication Conference 2015 (WRC-15) [7]. Specifically, the relationship between the Radio Regulations (RRs) [8], ICAO Standards and Recommended Practices (SARPs) [9], EUROCAE/RTCA Minimum Operational Performance Standards (MOPSs) and other possible industry standards are discussed. Furthermore, the linkage to activities related to the development of airworthiness certification guidance materials such as the ongoing activities within EUROCAE WG-96 are considered in this paper. EUROCAE is currently developing a generic process applicable for the certification of wireless systems for on-board aircraft communications within its Working Group 96 (WG-96).
2		RADIO REGULATORY AND STANDARDIZATION EFFORTS ON WAIC
2.1	RADIO REGULATORY EFFORTS
WRC-15 allocated the aeronautical mobile (route) service (AM(R)S) in the frequency band 4 200 – 4 400 MHz limited to WAIC systems on a global scale. The provisions request that ICAO develop Standards And Recommended Practices (SARPs) addressing the necessary technical requirements imposed on WAIC systems. SARPs are technical specifications adopted by the Council of ICAO in accordance with Article 37 of the Convention on International Civil Aviation (the “ICAO Convention”). SARPs are published by ICAO in form of Annexes to this convention. ICAO defines a standard as:
“any specification for physical characteristics, configuration, material, performance, personnel or procedure, the uniform application of which is recognized as necessary for the safety or regularity of international air navigation and to which Contracting States will conform in accordance with the Convention”.
The requirement for interoperability between equipment on-board one aircraft and those on-board another aircraft or on the ground is the main motivation for SARPs. With regards to WAIC, there is not necessarily the need for SARPs from this viewpoint since WAIC transmitters and receivers are both situated on-board the same aircraft and hence under the full control of the aircraft manufacturer or system integrator who ensures this interoperability. However, the frequency band 4 200 - 4 400 MHz is also used by radio altimeters on-board civil and state aircraft. The continued use of the frequency band for this essential safety application must be properly protected. Furthermore, it is a fundamental requirement that multiple WAIC systems on-board different aircraft which are in close proximity must be able to coexist, i.e. to arrange their transmissions such that their performance requirements can be met. For these reasons the regulatory provisions which were made by WRC-15 require ICAO to develop corresponding SARPs. These SARPs should provide “high level guidance” for the design and certification of WAIC systems. Beyond this, aircraft manufacturers believe that more detailed Minimum Operation Performance Standards (MOPSs) are required to address the essential technical elements of WAIC systems to assure they are able to fulfil their intended function under all operational conditions. Figure 1 below summarizes these necessary standardization steps. Section 2 of this document describes these steps in more detail.
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Figure 1 Necessary standardization steps towards WAIC system certification


2.2	STANDARDIZATION EFFORTS
The international civil aviation industry is of the view that the required standard(s) for WAIC systems should be developed by the appropriate aeronautical standardization bodies. The level of detail which the WAIC standard should address depends on the standards body. It must address at least technical means to fulfil:
a) the radio regulatory obligation to ensure safe coexistence between WAIC systems and radio altimeters in the frequency band 4 200 – 4 400 MHz,
b) the requirement of multiple WAIC systems being able to coexist in the same frequency band, whilst
c) reaching the intended Quality-of-Service requirements of WAIC systems. 
These requirements are depicted in Figure 2 below.
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Figure 2 Motivation for WAIC Systems standardizing WAIC systems to ensure coexistence between WAIC systems and radio altimeters as well as coexistence among WAIC systems

2.2.1	ICAO Standards And Recommended Practices
SARPs are seen as the proper means to address the essential technical requirements of WAIC systems on a “high level”. With regards to technical details it is expected that appropriate MOPS should be developed.  SARPS could reference the MOPS and the ITU-R radio regulations (RR).  Therefore, SARPs are seen to serve in the case of WAIC as a formal binding element between the ITU-R RRs and the aeronautical regulations.
It is the authors’ belief that in order to start the process of developing SARPs a corresponding proposal must be submitted to the ICAO Aeronautical Communication Panel (ACP). The ACP would have to formally task an existing Working Group or Panel to launch a new Working Group or Panel to address the topic. In any case the ACP would have to develop a “Job Card” which is similar to Terms of References describing the task and scope of the corresponding Working Group.



2.2.2	RTCA/EUROCAE Minimum Operational Performance Standard
It is expected that at least a set of principles and rules of how WAIC systems use the frequency band (i.e. a channel plan and principles of multiple access techniques and other techniques supporting coexistence) has to be laid down in a standard. Such a standard could be in the form of a Minimum Operational Performance Standard (MOPS). Such standards specify the minimum requirements that an aeronautical system has to fulfill in order to meet its intended objectives. The Aerospace Vehicle Systems Institute (AVSI) project AFE 76 [10] is already tasked with developing WAIC system requirements (including co-existence requirements) and with making recommendations on communication protocols. The outputs of this activity can be used to shape the MOPS for WAIC systems.

2.2.3 Timeline for ICAO & RTCA/EUROCAE activities
Figure 3 below provides an overview over the planned activities within the AVSI project AFE 76 with regards to supporting the development of a MOPS for WAIC systems.
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Figure 3 Timeline for ICAO & RTCA/EUROCAE activities


2.3	AIRWORTHINESS CERTIFICATION GUIDANCE MATERIAL – EUROCAE WG-96

EUROCAE WG-96 was established by the Technical Advisory Committee of EUROCAE late 2012 and its initial Terms of Reference were approved by the EUROCAE Council in January 2013. EUROCAE WG-96 aims at developing certification guidance material in form of a Process Specification (PS). A PS is a documents which 
“specifies generic methods which are not specific to individual  components,  e.g. software or  hardware development, environmental testing ...”.
The scope of WG-96 currently covers general intra-aircraft wireless communication not necessarily limited to WAIC. The PS in its 1st version will be non-specific such that it does not differentiate between specific wireless standards or technologies and regulatory regimes under which the wireless system is operated. Essentially it means that the PS can be used for WAIC as well as for wireless implementations of aircraft system functions using legacy technology, such as IEEE 802.11x or similar standards operated in license-exempted frequency bands. During the work of WG 96 it became evident that for a quantitative assessment of communication performance an aviation industry wide standard is essential for defining expected worst-case conditions under which the wireless system needs to be capable to operate and provide its intended performance. Which standardization body will be involved in defining such as standard will be determined after the broad requirements for the standard are developed as part of the AVSI project AFE 76.

3	PROPOSAL
3.1	ICAO
It is proposed that the Air Navigation Commission of ICAO undertake the necessary steps for establishing a Panel or Working Group tasked with the development of Standards and Recommended Practices (SARPs) for Wireless Avionics Intra-Communications systems operating in the frequency band 4 200 – 4 400 MHz. These SARPs shall cover the following essential requirements:
•	the general requirement for a WAIC system to comply with the ITU Radio Regulations
•	safe coexistence of Radio Altimeters and WAIC Systems onboard different aircraft and
•	safe coexistence of (a) WAIC System(s) onboard one aircraft and (b) WAIC System(s) onboard other aircraft.

3.2	CONCLUSION

It is proposed that ICAO support the efforts by industry to establish RTCA and EUROCAE groups; and to establish the appropriate group within ICAO to develop SARPS. 
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