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1. Introduction

ASUSTek have noted that there are possible enhancements to the MRW procedure [1]. The intention for this contribution is only to correct a small aspect of the termination of the MRW procedure in case of ACK reception.
2. Problem description

When a status report including the ACK SUFI crosses over with a status report including the MRW SUFI termination of the procedure is intended to be possible on reception of the ACK SUFI, rather than waiting for the MRW_ACK SUFI in a subsequent status report (section 11.6.4). However, MRW termination by ACK reception is currently specified to terminate only when the ACK SUFI acknowledges all PDUs including the PDU indicated by SN_MRW.

This is a particular problem when the final SDU in the sender’s buffer is transmitted, and the SDU discard procedure is started. In this case NLENGTH = 0. The Sender can only terminate the MRW procedure using the ACK SUFI when all PDUs up to and including SN_MRW are acknowledged. However, the Sender has not sent the AMD PDU with the sequence number SN_MRW, and hence cannot terminate the MRW procedure from a received ACK. The Sender must always wait for the MRW_ACK, which of course could be lost over the air in poor radio conditions. Consider the following scenario:









In this case, if the final message is not received by the Sender, the MRW procedure does not terminate (due to the wording of 11.6.4), and may be restarted when TimerMRW expires. In the worst case (where MaxMRW is reached for this SDU) the reset procedure may be initiated.

This is also the case for the scenario where NLENGTH > 0. As the AMD PDU with sequence number SN_MRW must always be retransmitted (because there is data from the next SDU concatenated in it), the MRW procedure can terminate when the Sender receives the ACK SUFI which acknowledges up to but not including SN_MRW. The following diagram illustrates this scenario:




At step 5, the sender should be be able to terminate the MRW procedure. However, as the specification stands, it will have to wait until step 7, assuming the status report include MRW_ACK is not lost over the air.

3. Conclusion

Attached is a CR for Rel-6 which clarifies these cases. Analysis of 34.123-1 indicates there are currently no RLC tests for MRW which use the ACK method for terminating the MRW procedure.
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11.6.4
Termination

The Sender shall terminate the SDU discard with explicit signalling procedure if one of the following criteria is fulfilled:
-
a STATUS PDU/piggybacked STATUS PDU containing an MRW_ACK SUFI is received, and the SN_ACK field in the received MRW_ACK SUFI > the SN_MRWLENGTH field in the transmitted MRW_SUFI, and the N field in the received MRW_ACK SUFI is set equal to "0000";

-
a STATUS PDU/piggybacked STATUS PDU containing an MRW_ACK SUFI is received, and the SN_ACK field in the received MRW_ACK SUFI = the SN_MRWLENGTH field in the transmitted MRW_SUFI, and the N field in the received MRW_ACK SUFI is set equal to the NLENGTH field in the transmitted MRW SUFI;

-
a STATUS PDU/piggybacked STATUS PDU containing an ACK SUFI is received, and this STATUS PDU/piggybacked STATUS PDU indicates that all AMD PDUs up to and including the AMD PDU with "Sequence Number" equal to (SN_MRWLENGTH field in the transmitted MRW SUFI) – 1 has been received or discarded by the peer entity.
Upon termination of the SDU discard with explicit signalling procedure, the Sender shall:
-
stop the timer Timer_MRW;

-
update VT(A) and VT(MS) according to the received STATUS PDU/piggybacked STATUS PDU;
The Sender shall not confirm to upper layers the SDUs that are requested to be discarded.
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SN=0, includes SDU 1 with padding.





Sender waits for SDU 1 timer to expire.





Receiver sends ACK, LSN=1





Sender sends MRW: SNLENGTH=1, SN_MRW=1, NLENGTH=0





Sender receives ACK, LSN=1





Receiver receives MRW, SNLENGTH=1, SN_MRW=1, NLENGTH=0





Receiver sends MRW_ACK, SN_ACK=1, N=0
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Receiver sends MRW_ACK, SN_ACK=1, N=1





Receiver receives MRW, SNLENGTH=1, SN_MRW=1, NLENGTH=1





Sender receives ACK, LSN=1





Sender sends MRW: SNLENGTH=1, SN_MRW=1, NLENGTH=1





Receiver only receives SN=0, sends ACK, LSN=1





Sender waits for SDU 1 timer to expire.





SN=0, includes SDU 1, SN=1 includes last segment of SDU 1 and first segment of SDU 2.
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