AMCP/WGM  Appendix K


APPENDIX K
AERONAUTICAL MOBILE COMMUNICATIONS PANEL

Working Group M

Brussels, Belgium

6th – 15th March 2002

VARIABLE UPDATE RATE CAPABILITY IN VDL MODE 4 

TO SUPPORT ACAS FUNCTIONALITY

Prepared by:

Stephen Heppe, Steven Friedman and Prasad Nair

ADSI, Inc


1. STATUS OF VARIABLE UPDATE RATE FUNCTIONALITY FROM ICAO/AMCP/WG-M/3

During the meeting, a method was described by which an ACAS application could cause the transmission rate of a VDL/4 station to be increased temporarily, e.g. in the event of a proximate aircraft with a high closing rate. The method is similar to the algorithm contained in TCAS Change 7, wherein the active interrogation rate of TCAS is increased when a threshold condition is violated in a parameter called Tau (Tau is defined as the calculated range divided by the calculated range rate). While further work would be needed to refine and validate the concept, the preliminary view of those describing the concept is that no change to SARPs would be required. The meeting noted that early work on VDL Mode 4 had included consideration of ACAS, and that this had been eliminated from the work program leading to validation of SARPs for VDL/4, but that recent evolution in the concepts for ADS-B have tended to incorporate the ACAS function as a desirable capability. The meeting therefore agreed that the concept should be more fully developed as part of the work program of WG-M, with a view toward development and validation of a recommended algorithm that could be included in the Technical Manual for VDL/4, and validation of the application as a supported capability.

2.
STATUS OF VARIABLE UPDATE RATE FUNCTIONALITY IN RTCA

In reference to the update rate requirements for ADS-B as a function of supported applications (keyed to selected ranges of operation), Table 3-4 of RTCA/DO-242 has been modified in several respects. The update rate requirements for Aid to Visual Acquisition have been relaxed (i.e., to once per 5 seconds 95%), Note 7 has been deleted (relating to the treatment of update rates and confidence levels), and the overall table has been reorganized.  

In consideration of the relaxed update rate for Aid to Visual Acquisition at short range, but in order to maintain a relatively high update rate for ACAS functionality at similarly short ranges, a new Note 12 has been recommended and agreed as draft text (to be validated by RTCA/SC-186 plenary ballot). The draft text is reproduced below: 

12.     Requirements for applications at ranges less than 10 NM are under development.   The 3-second update period is required for aircraft pairs with horizontal separation less than [1.1 NM] and vertical separation less than [1000 feet].  The 3 second update period is also required to support ACM for aircraft pairs within 3 NM lateral separation and 6000 feet vertical separation that are converging at a rate of greater than 500 feet per minute vertically or greater than 6000 feet per minute horizontally.  The update rate can be reduced to once per 5 seconds (95%) for aircraft pairs that are not within these geometrical constraints and for applications other than ACM.  Requirements for ACM are under development.  Requirements for future applications may differ from those stated here.

The following salient points may be noted:

a) certain of the values are in square brackets, but matching similar horizontal and vertical separations associated with ACAS;

b) there are two concentric cylindrical volumes (hockey pucks) identified; a small one centered on ownship within which a high update rate is absolutely required, and a larger concentric one within which a high update rate is required if an identified “threat aircraft” has high closing rate;

c) it is recognized that these requirements could be modified in the future.

The RTCA proposal is more detailed than the draft text developed at ICAO/AMCP/WG-M/3, but is consistent in its general concept. 

A simulation performed by Mitre/CAASD, reported to RTCA/SC-186, indicated that this variable update rate concept offered essentially identical behavior to a fixed update rate at the higher rate (once per three seconds) in terms of alarm warning time.

3. SUGGESTED NEW TEXT FOR TECHNICAL MANUAL 

In order to avoid the need for a command from an external application or peer station, it is recommended that new text be appended at the end of Section 3.6 of the Technical Manual (ADS-B Procedures). This will introduce a new autonomous behavior to achieve a temporarily higher update rate: 

Stations shall apply a geometric and kinematic test to ADS-B reports received from peer stations. If

a) a peer station is identified with horizontal separation less than 1.1 NM and vertical separation less than 1000 feet; or

b) a peer station is identified with horizontal separation less than 3 NM and vertical separation less than 6000 feet, converging at a rate of greater than 500 feet per minute vertically or greater than 6000 feet per minute horizontally,

Then the station shall transmit additional synchronization bursts with basic variable part, on the channels currently being used for its synchronization burst transmissions, as required to yield an update interval between synchronization bursts of not more than 3 seconds considering all channels in the aggregate. Rebalancing of existing streams shall not be required.

4. RECOMMENDATION

Members are urged to consider this draft new text for inclusion in the Manual on Detailed Technical Specifications for VDL Mode 4.

SUMMARY





ICAO/AMCP/WG-M/3 identified a general method by which a VDL Mode 4 station could vary its transmission rate in order to support relatively higher update rates needed for ACAS. This paper reports on recent work in this area and similar consideration in RTCA.  Simulations reported to RTCA indicate that this approach, involving autonomous selection of variable update rates by peer aircraft, has equivalent ACAS performance to a fixed-rate system at the high update rate. 





The variable update rate application can be implemented with the protocol features already in SARPs. However, additional text in the Technical Manual is desirable to ensure that all stations adopt the indicated behavior.





Members are urged to consider this information and support the addition of new text in the Technical Manual related to this additional behavior.











