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1 Introduction

In this contribution, we shortly describe the general buffer management, LTE PDCP discard procedure, and possible enhancement thereof, which needs to be discussed in NR WI scope. 

2 Discussion
One of the QoS requirements specifies the maximum one-way delay between the eNB and UE. One meaningful way to interpret the delay requirement is the delay between the time the IP packet arrives at the PDCP on the transmitter side and the IP packet comes out from the PDCP on the receiver side. To achieve this delay and minimize unnecessary buffer occupancy, it is important to have efficient buffer management.
The removal of not yet transmitted data from the buffer can be useful and it would be seen as a mechanism to actively control the size of the queue and thereby to limit the queuing delay, which is well-known as Active Queue Management. This mechanism is applied to network equipment such as routers and modems. Its task is to maintain reasonable queue sizes and thereby to ensure low end-to-end delays. It is a pure transmitter side function that bases its dropping decision e.g. on the size of a queue or on the age of the queued packets. 

Based on the similar principle, LTE PDCP ensures that the queue of not yet transmitted higher layer (IP) packets stays at a reasonable level by actively dropping packets in PDCP buffer and packets in RLC buffer that have not yet entered the RLC window, i.e., SDUs that have not yet been assigned RLC sequence numbers. As a consequence, the RLC receiver cannot even detect the loss (drop) and consequently not trigger the missing PDU detection mechanism. Also SDU delivery to higher layers is not delayed. Higher layer protocols such as TCP or RTP will however detect losses and react accordingly.
In LTE [1], PDCP layer discards PDCP SDU in two cases, i.e. the expiry of PDCP discard timer and the confirmation of successful delivery by PDCP status report. This timer based SDU discard mechanism without explicit signalling provides basic means for simplicity and low complexity. Therefore, NR can take the same principle on PDCP SDU discard.

Proposal 1: PDCP SDU is discarded upon the expiry of PDCP discard timer.
Proposal 2: PDCP SDU is discarded when successful delivery is confirmed by PDCP status report.
However, one can wonder why the PDCP entity operating with RLC AM still keeps PDCP SDUs even when successful delivery is confirmed by the lower layer, i.e. RLC status report. In principle, it is related to how the source eNB forwards the data to the target eNB upon handover. In LTE [2], the source eNB forwards to the Serving Gateway the uplink PDCP SDUs successfully received in-sequence until sending of the Status Transfer message to the target eNB. Therefore, UE needs to retransmit some PDCP PDUs, which have already been confirmed by RLC status report if there was at least a missing RLC PDU. In order to discuss how data discard should work in NR, it is important to understand all the buffers involved in the PDCP and RLC entities for several scenarios. Even though the PDCP SDU discard based on successful delivery confirmation from the lower layer could be beneficial, the data forwarding upon handover should be first discussed and stabilized.
Proposal 3: RAN2 discuss PDCP SDU discard upon successful delivery confirmation from the lower layer after the discussion on data forwarding upon handover is progressed.
3 Conclusion

In this contribution, we provide our view on the PDCP SDU discard and ask RAN2 to discuss the following proposals:

Proposal 1: PDCP SDU is discarded upon the expiry of PDCP discard timer.
Proposal 2: PDCP SDU is discarded when successful delivery is confirmed by PDCP status report.

Proposal 3: RAN2 discuss PDCP SDU discard upon successful delivery confirmation from the lower layer after the discussion on data forwarding upon handover is progressed.
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