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 Radio Altimeter and Wireless Aircraft Intra-Communications (WAIC) issues
A Requirement for ICAO Provisions on Defining Frequency Characteristics 
and Interference Performance of Radio Altimeters

(Presented by Noppadol Pringvanich)

	SUMMARY

	This working paper summarizes a requirement for ICAO provisions on adequately defining frequency characteristics and interference performance of Radio Altimeters as described in an FSMP job card. The paper also requests participations from FSMP members to facilitate the development for the provisions.
An action by the FSMP is proposed in section 3 of this working paper.


1. INTRODUCTION

1.1 Aircraft radio altimeters are essential sensor input for aeronautical safety systems, including precision approach, landing, ground proximity and collision avoidance systems. The altimeters form an integral part of aircraft vertical navigation system and, should the radio altimeter receive interference, it would register an error that could automatically disengage the systems such as the autopilot.  This has serious safety implications, should the autopilot disengage without warning during a zero visibility Cat III landing, while only 100m above the touchdown point.

1.2 Additionally, ICAO Annex 6 requires all aircraft above 5 700 kg to have a functioning Ground Proximity Warning System (GPWS), of which the radio altimeter is the critical sensor feed. This GPWS is very important especially for night and IFR operations. Interference to radio altimeters may disallow airlines to operate at night to the site where interference sources are located. During previous FSMP meetings, interference to the operations of aircraft radio altimeters were reported.  

1.3 World Radiocommunication Conference 2015 (WRC-15) allocated the frequency band 4 200 - 4 400 MHz to the aeronautical mobile (route) service, exclusively reserved for WAIC, operating in accordance with international aeronautical standards. The associated Resolution (COM4/1) requires that the WAIC systems protect the operation of the radio altimeters and operate in accordance with SARPs as contained in Annex 10 to the ICAO Convention. 

1.4 On-board avionics, including radio altimeters and WAIC, play critical roles in flight operations and will require an operating environment in which the avionics can safely operate.
2. DISCUSSION

2.1 During WRC-15, a threat to the aviation industry emerged and involved the protection of frequency band for radio altimeters. Several countries made a strong push to identify the adjacent frequency band 4 400 – 4 500 MHz to International Mobile Telecommunication (IMT), despite the fact that no studies had been performed within the ITU Radiocommunication sector (ITU-R) analysing adjacent band compatibility.  Additionally, preliminary studies within ICAO FSMP had indicated that IMT in the adjacent band would interfere with the radio altimeters. A significant effort by aviation stakeholders during the conference and direct coordination to States’ aviation authorities were instrumental in averting this threat in the final days of the conference.
2.2 This is however becoming evident that the existing ITU-R performance characteristics for radio altimeters does not have the necessary details to enable a proper assessment of suitable protection requirements for non-aeronautical systems operating on adjacent frequency bands. These frequency and interference performance characteristics need to be globally standardized preferably by the aviation community, and then commonly understood and applied by relevant aviation parties. Without these standardized performance characteristics, the aviation community has no way to clearly specify suitable protection from adjacent-band interference in the future. Therefore, it may be wise to appropriately act on this matter as soon as possible as the threat from other non-aeronautical industries are ongoing in some States and will likely continue in future ITU-R and WRC activities. 
2.3 In addition to this continuing threat from non-aeronautical sources, as mentioned in paragraph 1.3, WAIC will be operating at the same frequency band as radio altimeters. Therefore, issues relating to radio frequency sharing compatibility between WAIC and radio altimeters will need to be addressed. 
2.4 Through its job cards, ICAO FSMP has been entrusted by the Air Navigation Commission to develop ICAO SARPS addressing aspects relating to radio frequency performance characteristics and management of interference for aircraft radio altimeters and WAIC. On the radio altimeter, the FSMP job card called for radio frequency and interference rejection characteristics for radio altimeters to be defined. These characteristics for radio altimeters are needed to ensure frequency sharing compatibility between aircraft radio altimeters and other aeronautical applications, namely WAIC, operating in the same frequency band. Furthermore, out-of-band interference susceptibility and rejection characteristics for radio altimeters are also required for protecting the radio altimeters from harmful interference caused by non-aeronautical systems operating in adjacent frequency bands. 
2.5 In addition to the on-going effort to ensure in-band compatibility between radio altimeters and WAIC, some resource has now been earmarked to support the activity for defining out-of-band interference susceptibility and rejection characteristics for radio altimeters to protect them from non-aeronautical systems operating in adjacent frequency bands. However, there has been no progress since this was announced at the previous FSMP WG/5 meeting.  It is clear that radio altimeters need to be fully understood as soon as possible, and therefore it is requested that participations from FSMP members assist in furthering this activity. 
3. ACTION BY THE MEETING

The meeting is invited to:

a) Note the information in this paper
b) Encourage FSMP members and their organizations to participate in the development for the provisions.
c) Recommend required parameters that should be tested for in defining the performance of radio altimeters.
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