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Discussion and Decision

1
Introduction
It has been pointed out [2] that RLC status reports for the UL transmission may arrive out of order to the UE resulting into RLC reset.

Both UE centric and NW centric solutions have been proposed to address this issue [3]. We provide a solution to this problem.

2
Discussion
There were some solution proposals for the status PDU skew problem (summarised in [3]) and solution III (discard any invalid status PDU) was supposed to be the most straight forward solution. However UMTS UE has been having the bad connection recovery mechanism by initiating a reset procedure upon reception of an invalid status PDU from R99 so we are reluctant to remove the protection mechanism completely. Therefore we propose the following solution for the status PDU skew problem.
For inter-site multi-flow HS-DSCH transmissions, RAN2 agreed to introduce a t-Reordering timer to absorb the skewed AMDs in the last meeting. The t-Reordering timer duration should be set to a period, which is long enough to cover the time duration between the 1st HS-DSCH transmission for a MAC-ehs PDU and the last HS-DSCH re-transmission for the MAC-ehs PDU at HARQ entity.
The RLC spec [4] subclause 10.1 defines “errorneous Sequence Number” and specifies how UE shall behave upon detection nof the errorneous Sequence Number as follow;

A STATUS PDU or Piggybacked STATUS PDU including "erroneous Sequence Number" is a STATUS PDU or Piggybacked STATUS PDU that contains:

-
a LIST, BITMAP or RLIST SUFI in which the "Sequence Number" of at least one AMD PDU that is negatively acknowledged is outside the interval VT(A)("Sequence Number"< VT(S); or
-
an ACK SUFI in which "LSN" is outside the interval VT(A)("LSN"( VT(S).

If an AM RLC entity receives a STATUS PDU or a Piggybacked STATUS PDU including "erroneous Sequence Number", it shall:

-
discard the STATUS PDU or the Piggybacked STATUS PDU;

-
initiate the RLC reset procedure (see subclause 11.4).

So the job at UE RLC is not to re-order the received status reports but to choose which one of them carries the latest information and ignore the one carrying stale information. More specifically, if the UE can determine with certainty that a newer status report has already been received and processed, it can safely ignore any older status reports.

It should also be noted that any attempts to actually reorder the received status reports would only introduce additional latency and will add to the round trip time and is not advisable.

Therefore, if UE receives an invalid status PDU including the errorneous SN and the UE can preindicate that the PDU is considered as invalid due to the skew, then the transmitter RLC safely discards the skewed invalid status PDU.

Proposal
Here is our proposal for the skewed status PDU.

1. A t-Reordering timer for status PDU is introduced in addition to the t-Reordering timer for AM data PDU.

2. UE starts or resets + restarts the t-Reordering timer for status PDU upon reception of a valid status PDU (i.e. status PDU not including the errorneous SN).

3. UE discards any invalid status PDU including the errorneous SN while the t-Reordering timer for status PDU is running. Or UE follows the legacy rules if the t-Reordering timer is not running.

The following figure summarises the proposed solution.
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Figure 1: Working of the proposed solution

Please note that UE maintains only one t-Reordering timer for status PDU.
Benefits:

Existing proposals require the network to schedule the status reports on only one (possibly serving) cell. With the solution proposed here, that restriction on the scheduling will be removed.

Even with the network scheduling the status reports on only one cell, the UE is still required to discard the status reports coming from the assisting cell after a serving cell change (for the new assisting cell might have been the previous serving cell). With the solution proposed here, that requirement is also removed.
Besides, we assume that the bad connection problem would be persistant in real time and so UE should have a chance to detect an invalid status PDU while the t-Reordering for status PDU is not running. Therefore we can keep the same robustness as R99.
Proposal: introduce a t-Reordering timer for status PDU.
3
Conclusion
To work out the status report skew problem, we propose the following;
Proposal: introduce a t-Reordering timer for status PDU.
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