Appendix J

FREQUENCY PLANNING CRITERIA FOR VDL MODE 4

-------

SUGGESTED ADDITION TO THE MANUAL ON DETAILED TECHNICAL SPECIFICATIONS FOR VHF DATA LINK MODE 4

Prepared by Stephen Heppe/ADSI, Inc.

The SARPs for VHF Data Link Mode 4 (VDL/4) define nominal receive performance as a bit error rate (BER) of 1x10-4.  

Performance testing of VDL/4 equipment is typically accomplished using measurements of Message Error Rate (MER) instead of BER.  The MER is operationally meaningful since it describes the probability that a given message (for example an ADS-B report) is usable by a receiving station. MER is also easier to measure than BER.  

For bit errors that are uniformly distributed in time, the MER for messages of length K bits can be calculated from BER by the formula

MER = 1 – (1-BER)K   
For a 21 octet message, which is the length of a VDL/4 synchronization burst (i.e., an ADS-B SV message), BER = 1x10-4 is approximately equivalent to MER = 1.7x10-2. Validation exercises for VDL/4 were based on MER rather than BER. Current testing of VDL/4 equipment, being provided to WG-B, is based on MER according to the above formula.

For errors that are not uniformly distributed in time (i.e., errors that are correlated to a greater or lesser degree), the relationship is more complicated than indicated above and depends on the statistics of the error pattern. Nevertheless, MER is still the parameter that is operationally meaningful.  The underlying BER is of no importance as long as the desired MER can be achieved. 

Therefore, it is recommended that the Manual on Detailed Technical Specifications for VDL/4 be amended to indicate that receiver performance shall be evaluated on the basis of MER derived from the basic BER threshold in SARPs. A suggested text is provided as Annex A hereto.

ANNEX A

AMENDMENT PROPOSAL

	Title
	BER and MER performance

	AP working paper number and date
	WG-M/3 WP 27

	Document(s) affected
	Manual on Detailed Technical Specifications for VDL Mode 4

	Document version
	

	Sections of documents affected
	1.2.6

	Coordinator
	Stephen Heppe

	Coordinator’s address
	7900 Wisconsin Ave

Bethesda, MD  20814 USA

	Coordinator’s phone
	+1 301 652 5306

	Coordinator’s fax
	+1 301 652 4571

	Coordinator’s email
	Steveheppe@adsi-m4.com

	Category
	Clarification

	Problem description
	SARPs define performance in terms of BER but testing is done in terms of Message Error Rate (MER)

	Background
	Validated by inspection

	Backwards compatibility
	Yes

	Amendment proposal
	See attached

	WG-M status
	Approved 12/18/01


TEXT OF THE VDL MODE 4 TECHNICAL MANUAL WITH REVISION MARKS

1.2.6
Received transmission processingtc  \l 3 ""
Bursts with an invalid cyclic redundancy code (CRC) shall be discarded. Bursts with valid CRCs shall be forwarded to the VSS sublayer, along with the received time of transmission and signal quality parameters.

1.2.6.1 Receiver performance

Nominal receiver performance shall be defined as a Message Error Rate (MER) less than or equal to 1.7x10-2 for a 21 octet message. 

Note: MER = 1.7x10-2 is equivalent to a BER of 1x10-4 for a 21 octet message with bit errors that are uniformly distributed in time.
