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Introduction

There is an issue relating to handling of received MRW_ACK SUFI in a certain probable scenario, which, according to the current specification, could lead to unnecessary retransmission of the MRW SUFI and even cause an initiation of the RESET procedure. This contribution highlights the issue and seeks RAN 2 approval for changes in the specification according to the attached CR.
Discussion

As per the section 11.6.6.3 (Reception of obsolete/corrupted MRW_ACK SUFI by the Sender, Page 74) of the current RLC specification (3GPP TS 25.322): 

“
The Sender shall discard the received MRW_ACK SUFI if one of the following cases occurs:

-          the timer Timer_MRW is not active; or     ……“

When the Timer_MRW expires, it is re-activated following the re-transmission of the MRW_SUFI. Thus there is is a period of time T’ when the Timer_MRW is “not active”:
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Since the Timer_MRW shall be restarted only after the MRW SUFI has been (re)transmitted  the delay (T’) may be significantly large if MAC TFCS does not allow the MRW SUFI to be transmitted very soon. The minimum value of T’ will be equal to 1 TTI in almost all the cases.

Now, according to the current scheme, if the MRW_ACK SUFI (for the first transmission) arrives between t1 and t2 , it is discarded. But, if it arrives between  (t0 and t1) or between (t2 and t3), it is accepted and the ‘SDU discard with explicit signalling’ procedure is terminated. It means that an MRW_ACK SUFI received early, is discarded; while the same, if received a little late, is accepted. This is certainly an undesired behaviour.

Please note that RLC does not have any  mechanism to tell wheather an MRW_ACK SUFI corrsponds to the first transmission or that from the the succeeding retransmission(s) of MRW SUFI. This is the case for all packets (data and control).

Furthermore, as per last paragraph of the section 11.6.2 (Initiation) of the same specification:


“If a new SDU discard with explicit signalling procedure is triggered when the timer Timer_MRW is active, no new MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the termination criteria specified in subclause 11.6.4.”


Here also the same kind of problem is observed if we go by the current scheme. In all probability, a new ‘SDU discard with explicit signalling’ procedure may be intiated even if the previous one is still on going. This can happen if the “new” procedure is triggered when the Timer_MRW is inactive but the “old” ‘SDU discard with explicit signalling’ procedure has not been terminated (due to MRW_ACK SUFI not received). This is also an anomaly in the specification.

The above discussions are based on the assumption that the the Timer_MRW shall be restarted only after the (re)transmission of the MRW SUFI. This is asserted in sections 9.5 (i) and 11.6.5 of the specification:


“In the UE this timer shall be started when the successful or unsuccessful transmission of a STATUS PDU containing the MRW SUFI is indicated by lower layer. In UTRAN, it should be started when a STATUS PDU containing the MRW SUFI is submitted to lower layer.

Each time the timer expires the MRW SUFI is retransmitted and the timer is restarted. It shall be stopped when one of the termination criteria for the SDU discard with explicit signalling procedure is fulfilled (see subclause 11.6.4).”

AND,

“
If Timer_MRW expires before the discard procedure is terminated, the Sender shall:

- increment VT(MRW) by one;

- if VT(MRW)<MaxMRW:

- set the MRW SUFI as previously transmitted (even if additional SDUs were discarded in the mean-time);

- include the MRW SUFI in a new status report (if other SUFIs are included, their contents shall be updated);

- transmit the status report by either including it in a STATUS PDU or piggybacked in an AMD PDU;

- restart Timer_MRW for this discard procedure.”

Thus there is no obvious reason to believe that all implementation will restart the Timer_MRW as soon as it expires. This being so, and considering the correctness of behaviour of the protocol, the changes proposed in the attached CR are not only desirable but also necessary.
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11.6.2
Initiation

The Sender shall initiate the SDU discard with explicit signalling procedure if one of the following triggers is detected:
-
"Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and one or more segments of the SDU have been submitted to lower layer;

-
"Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and "Send MRW" is configured;
-
"SDU discard after MaxDAT number of transmissions" is configured, and MaxDAT number of transmissions is reached (i.e. VT(DAT) ( MaxDAT) for an AMD PDU.

Upon initiation of the SDU discard with explicit signalling procedure, the Sender shall:

-
if "Timer based SDU discard with explicit signalling" is configured:

-
discard all SDUs up to and including the SDU for which the timer Timer_Discard expired.
-
if "SDU discard after MaxDAT number of transmissions" is configured:

-
discard all SDUs that have segments in AMD PDUs with "Sequence Number" SN inside the interval VT(A) ( SN ( X, where X is the value of the "Sequence Number" of the AMD PDU with VT(DAT) ( MaxDAT.
· if requested:

-
inform the upper layers of the discarded SDUs
-
discard all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU whose timer has not expired;

-
if more than 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):

-
if "Send MRW" is not configured:

-
assemble an MRW SUFI with the discard information of the SDUs.
-
otherwise ("Send MRW" is configured):

-
assemble an MRW SUFI with the discard information of the first 15 SDUs; and
-
include the discard information of the rest SDUs in another MRW SUFI which shall be sent by the next SDU discard with explicit signalling procedure (after the current SDU discard with explicit signalling procedure is terminated).
-
otherwise (less than or equal to 15 discarded SDUs are to be informed to the Receiver):

-
assemble an MRW SUFI with the discard information of the SDUs.
-
schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
-
if SN_MRWLENGTH in the MRW SUFI >VT(S):

-
update VT(S) to SN_MRWLENGTH.

-
start a timer Timer_MRW according to subclause 9.5.

If a new SDU discard with explicit signalling procedure is triggered when the current SDU discard with explicit signalling procedure is still going on, no new MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the termination criteria specified in subclause 11.6.4.

11.6.6
Abnormal cases

11.6.6.1
Reception of obsolete/corrupted MRW SUFI by the Receiver

If the received MRW SUFI contains outdated information about the reception window (reception window already moved further than MRW SUFI is indicating), the Receiver shall:

-
discard the MRW SUFI;
-
set the SN_ACK field in the MRW_ACK SUFI to the current value of VR(R);

-
set the N field in the MRW_ACK SUFI to "0000";

-
include the MRW_ACK SUFI in the next STATUS PDU/piggybacked STATUS PDU to be transmitted, according to subclause 11.5.2.
11.6.6.2
Void

11.6.6.3
Reception of obsolete/corrupted MRW_ACK SUFI by the Sender

The Sender shall discard the received MRW_ACK SUFI if one of the following cases occurs:
-
no SDU discard with explicit signalling procedure is active; or

-
the SN_ACK field in the received MRW_ACK SUFI < the SN_MRWLENGTH field in the transmitted MRW SUFI; or
-
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 not equal to the NLENGTH field in the transmitted MRW SUFI; or
-
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 not equal to "0000".
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