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SUMMARY

ACP WG -C is currently developing standards for the Universal Access Transceiver to provide the ADS-B function.   This paper introduces work that has been completed to facilitate UAT equipage on aircraft already equipped with secondary surveillance radar (SSR), and/or with 1090 Extended Squitter, through the use of a shared antenna.
1.
Introduction

1.1 The recent United States (US) decision on Automatic Dependent Surveillance-Broadcast (ADS-B), selected two radio-frequency links for implementation.  Those are 1090 Extended Squitter (1090ES) and the Universal Access Transceiver (UAT).  The former was selected because it was already standardized and therefore offered the best chance of early benefits, while the latter was selected due to its promise of higher capacity, lower cost, and its possibility of provision of other features such as Flight Information Services.  One concern raised over the selection of dual links, is the difficulty of providing full situational awareness to all parties when some are using one link while others are using another.  The Federal Aviation Administration (FAA) intends to implement ground gateway stations
 to provide connectivity, however its was also considered desirable by some users to be able to “dual-equip”.  This paper introduces the results of some work that has been accomplished by the FAA Technical Center (FAATC) to facilitate sharing of an antenna by UAT and secondary surveillance radar (SSR), which would also serve to facilitate dual UAT/1090ES equipage.

2.

Discussion

2.1 While the avionics themselves obviously play a part in the cost of implementing a system on an aircraft, often they are dwarfed by the actual installation costs – especially on air transport category aircraft which already incorporate numerous other systems.  Running cables, siting the antenna(s), cutting the aircraft skin – and then certifying the new installation did not interfere with the operation of any of the other on-board systems or the integrity of the aircraft – can be quite expensive.

2.2 Recognizing that fact, the FAATC took a different approach.  Instead of assuming a completely new installation, they tried instead to determine if the existing SSR
 antenna could be shared through the use of a diplexer.  That diplexer would consist of two separate filters that match the bandpass and bandwidth of the two systems, and it would be installed in the cable path between the antenna and the systems sharing the antenna (i.e., the UAT and SSR equipment).

2.3 The methodology utilized in the study was as follows:

· Determine the technical specifications for a diplexer that passes the UAT and SSR signals (note that this requirement involved looking at all the transponder signals including Mode-S, ATCRBS and 1090ES signals) without distortion;

· Conduct tests to verify that performance is achieved with a diplexer designed to meet the specifications – the goal being to certify the performance of the actual hardware;

· Incorporate any necessary diplexer requirements into UAT standards;

· Issue advisory circular for guidance on adapting diplexer to individual installations.

2.4
To date, the results of the study have been very positive.  Results validate that the use of the diplexer will allow both the UAT and SSR to maintain certified performance.  It was also found that for dual-installations (with or without a shared antenna) UAT will need to drive the aircraft suppression bus to preclude unsolicited SSR replies, and UAT standards are being updated to reflect that fact.

3.

Conclusion

3.1 Studies at the FAATC have resulted in a diplexer that will allow sharing of the SSR transponder antenna to ease UAT installation on aircraft already equipped with SSR, and to facilitate dual UAT/1090ES ADS-B installations.  The working group is invited to note this information in the development of their State ADS-B selection process.
� The gateway would receive 1090ES transmissions and rebroadcast them on UAT and visa versa.


� Though the remainder of this paper focuses on SSR, the results also apply to SSR/1090ES equipment.
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