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1 Introduction

On Stage 2 level ‎[1], it has been agreed that the RLC protocol supports SDU discard.
This contribution proposes SDU discard principles that could be the basis for the stage 3 specification.

2 Purpose of SDU Discard
The SDU discard function has the purpose to allow dropping of RLC SDUs that are already in the RLC transmission window. This is important to avoid that the RLC window stalls.
Note that RLC SDU discard should not be abused to control the RLC SDU buffer fill level. This is the task for Active Queue Management (AQM), which is applied before RLC PDU sequence numbers are assigned to RLC PDUs. Dropping such RLC SDUs does not affect the ARQ operation at all and is not discussed further here. Therefore, SDU discard is in our view only relevant for RLC AM. SDU discard for RLC UM and TM is not needed.
RLC SDU discard is important in those cases where the data transmission can not be continued because out-dated data still needs to be transmitted in order to advance the RLC transmission and receiver windows.

3 Discussion

In Rel6 RLC SDU discard is a complex function with several options. Considering that SDU discard is rarely used, we believe SDU discard should be simplified significantly for LTE. 
One important observation is that in Rel6 SDU discard requires the transmission of MRW SUFIs in order to synchronize RLC sender and receiver. Frequently, this means that signalling in the order of the size of the discarded payload is sent in order to align sender and receiver. Obviously, this is not always an efficient solution.
An alternative is to apply SDU discard without any synchronization messages. We are favouring such an approach. Below we outline a corresponding proposal.
The RLC sender requires a mechanism that controls whether RLC PDUs belonging to a certain RLC SDU should be retransmitted further or not. A very simple mechanism is to base this decision on an SDU discard timer or on an SDU discard window.
In case of the SDU discard timer, the timer is started when the transmission of the first RLC PDU that contains parts of the considered SDU is scheduled. If the reception of the RLC PDUs belonging to that RLC SDU are confirmed by HARQ and/or ARQ feedback, the timer is stopped. If the SDU discard timer expires, the RLC SDU and the RLC PDUs belonging to that SDU are discarded and the sender window is moved forward.

On the receiver side, the SDU discard operation is closely related to the in-sequence delivery function. In ‎[2] we provide the corresponding proposal for in-sequence delivery. The ARQ guard timer introduced there controls when still missing RLC PDUs are ignored and the PDUs with a smaller SN are forwarded to the SDU reassembly function. This timer effectively controls which PDUs belong to the active receiver window. When the timer expires for a certain RLC PDU, not further ARQ retransmissions are requested by status PDUs and thus sender and receiver can stay in synch if the values of SDU discard timer and ARQ guard timer are well-aligned.
With this approach, no explicit SDU discard-related signalling is required. Additionally, the concept re-uses the functionality of the in-sequence delivery function so that no extra complexity is required on the receiver side.
Proposal 1: SDU discard is based on an SDU discard timer. The value of the SDU discard timer should be adapted to the value of the ARQ guard timer of the in-sequence delivery function.

Proposal 2: SDU discard should not use synchronization messages between RLC sender and RLC receiver.

4 Conclusions
This contribution discussed a minimalistic approach for SDU discard for RLC AM, since we believe that it is rarely used and should be as simple as possible. SDU discard for UM and TM is in our view not needed.
If the two proposals above can be accepted, we would be volunteering for providing a text proposal for the RLC stage 3 specification for the concept described in the contribution.
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