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1 Introduction

This document provides a summary of the off-line discussions on SDU Discard functionality during RAN2#60.
2 Summary
During the off-line discussions, two possible use cases for the SDU discard functionality were expressed
1. The SDU discard functionality can be used to keep the delay of an individual SDU below a configured limit (“packet delay budget”, PDB). In order to enforce the delay limit, there is a need to have a discard timer per SDU and the SDU discard mechanism should also allow discarding of RLC PDUs for which the transmission has already been initialized (or even completed).

The implementation aspects of having a timer per SDU was discussed, and it was pointed out that the timers can be implemented as time-stamps, and several implementation options (e.g. it is sufficient to check the timers only when a new grant is issued) are available to reduce the processing required for SDU discard timers.

It was clarified that the packet delay limit could apply both for bearers configured with RLC UM (e.g. voice) and for bearers configured with RLC AM (e.g. streaming).

There was some discussion on how the delay bound be interpreted and a possibility to ask clarification on this issue from SA2/SA4 was raised. 

2. The SDU discard functionality can be used to control the queue size for TCP based traffic. It was argued that for this purpose a single timer per bearer would be sufficient, and at the expiry of a timer a single packet should be dropped to trigger the TCP congestion control mechanism. It was also pointed out that for TCP based traffic, consecutive packet drops can lead to TCP timeouts and reduce data rate significantly and that the per SDU timer mechanism could result in multiple packet drops.

3. Guarantee that the UE buffer size is not exceeded. TCP increases the number of out-standing packets until it encounters a packet loss. In order to not exhaust the UE buffer size, the queue management function should ensure that packets are dropped in a controlled way before the queue gets too full. At least one company expressed a view that a timer based solution might be too slow to prevent a buffer overflow.
Several alternatives on what level the SDU discarding should be implemented were raised. The SDU discard function could operate on

1. PDCP SDUs. In this case the expiry of the SDU discard timer would not result in the oldest packet being dropped. Concerns with this approach was that it may not be possible to maintain accurate per SDU delay. However, the packet drops would not be visible as gaps on the RLC and PDCP sequence numbers, and no RLC MRW mechanism is needed to discard packets.
2. PDCP PDUs. In this case the expiry of the SDU discard timer would not result in the oldest packet being dropped. Concerns with this approach was that it may not be possible to maintain accurate per SDU delay and that the packet drops would be visible as gaps on the RLC and PDCP sequence numbers. However, no RLC MRW mechanism is needed to discard packets.
3. RLC PDUs. In this case the expiry of the SDU discard timer would result in the oldest packet being dropped. This approach would allow maintaining an accurate per SDU delay. However, packet drops would be visible as gaps on the RLC and PDCP sequence numbers and RLC MRW mechanism is needed to discard packets.. 
3 Proposed way forward
Based on the off-line discussion, the rapporteur would like to propose following way forward

1. There is one SDU Discard timer per PDCP SDU. This timer is located in the PDCP layer and is started when a packet is delivered by the higher layers.

2. When the discard timer expires, a PDCP SDU is discarded: 

2a. For guaranteeing the transmission delay limit for individual SDUs (for GBR flows), a processed PDCP SDU and corresponding RLC and/or PDCP PDU are discarded even if it has been already transmitted on the RLC layer or processed in the PDCP layer. Also unprocessed PDCP SDUs can be discarded.

2b (FFS). For active queue management (for non GBR flows), an unprocessed PDCP SDU is discarded. The discarded PDU does not necessarily correspond to the SDU for which the timer expired. 

It is proposed to agree to 1, 2 and 2a. 
The need to specify an active queue management method and the further details of proposal 2b needs to be further discussed in RAN2. Also the applicability of 2a for non-GBR flows is FFS. 

