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1.
Introduction
In this document, we discuss discard procedure at RLC level.
2.
Discussion
2.1 Need for Discard Notification

In WCDMA, the discard procedure is very complex because it uses explicit signalling and needs explicit confirmation from peer entity. Also this leads to more overhead and delay. Actually, one argument for the upper-edge based window advancement in previous meeting was that it can simplify the overall RLC procedure by removing the needs of explicit MRW procedure. 

But, in previous meeting, it was agreed that RLC PDU received outside of receiving window is discarded. According to this agreement, explicit signalling is necessary when discarding occurs. Following figure 1 show an example scenario when explicit signalling is not used. For simplicity, it is assumed that SN space is 4 and window size is 2.
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Fig  1 Error scenario when explicit signalling is not used
In the figure 1, initially, both TX and RX window is aligned and the transmitting side sends PDU 0 and 1. Because there is no acknowledgment for PDU 0 and 1 after re-transmission, the transmitting side performs discard procedure and updates window. But, because there was no reception at the receiving side, the receiving window is not updated. After some time, transmitting side sends PDU 2 and 3. But, because these PDUs are outside of RX window, receiving side ignores these PDUs.

As shown in above example, because implicit discard procedure leads to unrecoverable error, explicit signalling should be used for discard procedure. Unless, there always a possibility that the TX window and RX window are misaligned.

Conclusion:
Unless RLC PDU outside of the window can advance window, explicit discard procedure should be used in RLC.

2.2 Indication in MRW command
In WCDMA, indication of each discarded RLC SDU in MRW command is required, because PDCP SN is implicitly managed by peer PDCP entities. But in LTE, PDCP SN is explicitly attached in the PDCP PDU header, and there is no ambiguity caused by SDU discard. Thus, we believe that, in MRW command, indication of the last discarded SDU or new starting position of the RX window is sufficient.

To indicate a new starting position of the RX window, a RLC SN that the lower edge of the RX window is located and the byte-offset in the PDU of the RLC SN is required.

Conclusion:
MRW command indicates only a new starting position of the RX window. It is composed of a RLC SN and a byte-offset from which the receiver re-assembles RLC SDU.

2.3 Object for Discard
When a SDU is segmented into several pieces and the SDU should be discarded, it will be meaningless to discard just a few of the pieces. In fact, as a result of [1], the unit of discard is PDCP SDU. Thus, RLC entity should perform a discard procedure per RLC SDU and all the segments of the RLC SDU should be removed. But this does not necessary means that all RLC PDUs or RLC PDU segments which include the segment of the discarded RLC SDU should be discarded.
On the one hand, when one RLC PDU includes data of more than one RLC SDU and some of the SDUs should be discarded, it will be a waste to delete the entire RLC PDU. On the other hand, if some part of the one RLC PDU is not needed anymore due to discarding of a RLC SDU, it will be also a waste to transmit the entire RLC PDU. 
Overall, segments of the discarded SDU should not be transmitted and segments of the non-discarded SDU should be transmitted. For this purpose, RLC AMD segment can be used. I.e., even when enough radio resource is allocated, RLC PDU segments excluding the discarded RLC SDU should be composed and should be transmitted.
Conclusion:

When discarding is performed for a RLC SDU, only pieces of that RLC SDU are discarded. RLC PDU segment is used to deliver data of other non-discarded RLC SDUs if some RLC SDUs within the RLC PDU are discarded.
2.4 Other

Another question on this matter is whether it is possible to selectively discard packets. In fact, the RLC SDUs, which is in turn PDCP PDU, do not always have same importance. For example, IR, IR-DYN or feedback packet should not be dropped as much as possible. It’s because dropping one IR packet will make other successfully received RLC SDUs useless. Thus, different treatment such as a longer timer value can be beneficial to a certain important packets.
Conclusion:
It is proposed to discuss whether different discard parameterization can be applied to a certain important data blocks.
3.
Conclusion
It is proposed to discuss and agree conclusions in above section 2. And it is proposed to update TS and TR according to the decision.
4.
Reference
[1] R2-074988 Discussion on Discard function, LG Electronics Inc. 
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