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1 Introduction

Section 5.3 of the current version of the RLC Stage 3 Specification indicates that an SDU Discard Procedure shall be specified for LTE RLC and that it shall be triggered by an SDU discard timer. Any details are for further study. 
In RLC for UTRAN ‎[1], section 9.7.3, the SDU Discard Procedure is intended to be used to:
a) Avoid excessive buffering of RLC SDUs in the RLC transmitter in order to reduce the end-to-end latency and to improve performance and to 

b) Avoid protocol stalling and ensure stable protocol operation by discarding pending AMD PDUs and corresponding SDUs from the RLC ARQ window.

In this document we propose to decouple these two functions in order to avoid dependencies and interactions between queuing delay and L2 ARQ operation. 
2 Background
In WCDMA, SDU Discard provides means to remove RLC SDUs and the corresponding RLC PDUs from the buffer in the RLC transmitter. It applies to new SDUs, i.e., to those that have not yet been transmitted. In acknowledged mode the RLC transmitter must furthermore use a “Move Receiver Window” (MRW) message to force the receiving peer to advance its lower window edge up to the given RLC sequence number and thereby discard SDUs that have, at least partly, been transmitted to lower layers. 

In general, SDU Discard results in the loss of one or more RLC SDUs but ensures that consecutive SDUs are delivered in time and that outdated packets don’t consume transmission resource.

3 Discussion

We think that the removal of not yet transmitted RLC SDUs is particularly useful and that it can be seen as a mechanism to actively control the size of the queue and thereby to limit the queuing delay. However, it may be preferable to perform this so-called queue management in PDCP as discussed in ‎[3].
However, the combination with the MRW mechanism in UTRAN turned out not to be very useful as it bears a risk of repeatedly discarding parts of SDUs that have at least partly been transmitted, i.e., consumed transmission resources. This can be shown by looking at the following example:
Example: Timer based SDU Discard in case of a large SDU queue

We assume that the Timer_SDU_Discard is initialized to 500 ms for each incoming SDU. The size of the RLC SDU queue typically increases over time due to the characteristics of TCP congestion avoidance. With increasing queue size the SDUs remain longer in the queue and finally spend almost 500 ms there before a segment of an IP packet is transmitted in an RLC PDU towards the receiving peer. After a few TTIs the corresponding Timer_SDU_Discard expires so that remaining parts of the SDU cannot be transmitted any longer and that a Move Receiver Window message is sent instead. Thus, if segmentation is used, there is a risk that constantly SDUs are discarded for which the transmission has just started. 
If the link rate is high and no segmentation occurs, the entire SDU would be transmitted towards the lower layer. In this case the expiry of the timer prevents the RLC transmitter from doing any retransmissions so that RLC ARQ is basically disabled at this point in time. 
This example shows that coupling the mechanisms controlling the size of the SDU queue and stable ARQ protocol operation should not be combined and not be triggered by a common timer. In particular it is not meaningful to discard data from the RLC ARQ window based on the Timer_SDU_Discard due to the variable queuing delay ‘consuming’ an unpredictable amount of its run-time.

4 Conclusion
In this document we analyze problems of timer based SDU discard as specified for UTRAN and recommend to decouple queue management and RLC window operation in LTE as explained in ‎[3] and ‎[2] respectively.

In particular we propose that a timer advancing the lower edge of the RLC transmitter/receiver window shall be started upon initial transmission/reception of a PDU and not upon arrival of an SDU from higher layers.
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