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	Problem description:
	A number of issues were identified between MASPS RTCA DO-224A change 2 and the publication of the MOPS RTCA DO-271B.  An issue was raised regarding a protocol corruption condition during retransmission that required a minor change so that retransmissions had to continue with the same frame group and could not substitute a higher priority frame group.

	Background:
	[Validation Details]

During avionics development, one of the vendors identified a corruption of the protocol when a higher priority frame group was substituted after T1 expiration due to the ACK response being corrupted.  As such, a modification to the protocol was proposed that indicated that retransmissions need to continue with the same frame group and could not substitute a higher priority frame group.  

Validated by simulation and test.  OpNet simulations used for data operation under load.  MITRE, BCI/CIE, BAE, NEC, Rockwell-Collins and Honeywell equipment have been used in the testing.  Rockwell-Collins and Honeywell equipment should likely be certified by the end of the calendar year.  The R-C equipment will furthermore have an STC for equipage on 737-600/700/800.

	Backwards compatibility:
	Without the change the protocol could be corrupted during a specific sequence of events.  It should be noted that all known implementations comply with the proposed changes.

	Amendment Proposal:
	See attached for specific changes to Manual.

	WG-M Status:
	Proposed 10/1/04


The following modifications are needed in the Manual on VDL Mode 3 Implementation Aspects to resolve protocol deficiencies and to harmonize the ICAO standards with the RTCA standards to which the avionics vendors have built and are certifying against.

ADVANCE \d70CHAPTER 5.  MAC-DLS OPERATIONS
ADVANCE \d1
5.4.2ADVANCE \r12For each incoming DLS frame, the DLM performs error detection using the frame check sequence (FCS). For a discretely addressed frame sub-group with one or more corrupted FCS, the entire frame sub-group will be rejected by the DLS. Only when all DLS frames in a discretely addressed frame group pass the FCS, will the DLE generate an acknowledgment frame for transmission to the source DLE. Upon receiving the acknowledgment frame, the source DLS will immediately inform the MAC sub-layer to cancel its T1 timer and cancel any action or preparation for retransmission. A new frame or frame sub-group from a specific DLE may be sent to the MAC sub-layer through the DLM whenever the MAC sub-layer is ready for next media access event, and there is no T1 timer active associated with the DLE. Upon expiration of the T1 timer, the MAC sub-layer declares time-out for the transmitted frame group and informs the DLM to provide a new frame group. This new frame group will include the outstanding frame sub-group minus any unacknowledged frames from previous transmissions and possibly some new unacknowledged frames. Interlayer protocol primitives may be used by the DLS and MAC to correlate events and to convey the priority level and size of each DLS frame (or frame group) sent between the two sub-layers.

ADVANCE \d1
5.7.1.9ADVANCE \r12The MAC_time_out.IND primitive is used by the MAC sub-layer to inform the DLS sub-layer that the T1 timer associated with a frame group transmitted earlier has expired indicating that an ACK message has not been received within the allowable time. Upon receiving the MAC_time_out.IND, the DLE will terminate its WAIT state for the acknowledgment frame and initiate a MAC-data.REQ protocol primitive which carries the outstanding frame sub-group to the DLM immediately. The DLM will generate a new frame group and send the new frame group to the MAC sub-layer.


5.7.2    Operations of a downlink MAC sub-layer


media access event
The following sequence of operations describes a normal downlink MAC media access event:

ADVANCE \d1[TEXT SKIPPED]
D14:
DLS frame group retransmission
If the T1 timer expires without receiving the MAC_cancel_t1.REQ primitive, the MAC will declare a time-out for the outstanding frame group by sending a MAC_time_out.IND protocol primitive to the DLE through the DLM. Upon receiving the MAC_time_out.IND, the DLE will terminate its WAIT state for the acknowledgment frame and initiate a MAC_data.REQ protocol primitive which carries the outstanding frame sub-group to the DLM immediately. The DLM will generate a new frame group and send the new frame group to the MAC sub-layer. Upon receiving the new frame group the aircraft MAC sub-layer will prepare a reservation request for the received frame group.

ADVANCE \d1

5.7.3    Operations of an uplink MAC sub-layer 


media access event
The following sequence of operations describes a normal uplink MAC media access event:

ADVANCE \d1 

[TEXT SKIPPED]
U11:
DLS frame group retransmission
If the T1 timer expires prior to receiving the MAC_cancel_t1.REQ primitive, the ground station MAC will declare a time-out for the outstanding frame group by sending a MAC_time_out.IND protocol primitive to the source DLE through the DLM. Upon receiving the MAC_time_out.IND, the DLE will terminate its WAIT state for the acknowledgment frame and initiate a MAC_data.REQ protocol primitive which carries the outstanding frame sub-group to the DLM immediately. The DLM will generate a new frame group and send it to the MAC sub-layer. The ground station MAC will prepare itself for the transmission of the frame group. 


ADVANCE \r10
ADVANCE \r10

