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1 Introduction
PDCP discard rx/tx window issue was discussed in RAN2_124 meeting but no agreement was made. The issue was briefly discussed during RANP_102 at Edinburgh while the drafting session of XR enhancements rel-19 work item. It was proposed to discuss this issue one more time during rel-18 and RAN2_125. So, the agenda from chairwoman includes following instructions:

	Including PDCP discard rx/tx window issue (i.e. sending PDCP discard notification to receiving entity), other discard operation, and any other PDCP corrections



 
 In this contribution, we provide our views on how to reconcile the SN gaps due to discard operation.
2 Discussions 
All PDUs related to a PDU set should be discarded if PSIHI is set to a value where all PDUs of a PDU set are needed by the application layer and some of the PDUs of a PDU set were lost. Also, for a low priority PDU set, some of the PDUs may be discarded based on congestion and associated PSI value. We think that the receiver should be aware of these missing packets so that there is no PDCP window stalling. 
It was argued in the past during RAN2_124 and RANP_102 that during congestion the packets entering the buffer will be discarded and there will be no mismatch in PDCP SN and the receiver does not need to take any action. But at the same time, PDCP specifications allow discarding of PDCP PDUs in RLC sublayer when an associated discard timer expires. So, there could be cases whereby a PDCP PDU is submitted to RLC layer and then discard timer expires leading to PDCP SN gap on the receiver side. There is following note in PDCP spec:

	NOTE:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.



It is left to UE implementation to handle the SN gap but if a complete PDU set is discarded then the PDCP SN gap may not be manageable and might require sharing this information with the receiver (receiving entity). SA4 has indicated that discard should be minimized but the performance varies depending on the application. In addition, ROHC performance will be affected due to missing PDCP SNs.

If PDUs towards the end of a PDU set are discarded then receiver won’t have any time to react and discard previously received packets of a PDU set, because these might have been forwarded to upper layer already. Similarly, if a PDU of a PDU set in the beginning is discarded then the receiver has not received any PDU of a PDU set and probably no further action may be possible on receiver side.

But if a PDU from the middle of a PDU set is lost or discarded. Such packet may be discarded due to congestion or being lost in RLC or lower layers. If receiver is aware that a packet is lost and still there are some packets in the received buffer and more are expected to be received, then receiver can discard earlier received packets and inform application layer as well. Informing the application layer on the UE side is straightforward and can be used to optimize the buffer utilization across different layers.

Proposal 1: Receiver is informed about lost or discarded packets by using PDCP. 

Sender PDCP layer should include information like the number of PDUs in a PDU set and the exact location of this packet in the PDU set. 

Proposal 2: PDCP header includes the number of PDUs in a PDU set and the exact location of this PDCP PDU in a PDU set.
This information will help receiver to discard the earlier received packets belonging to a PDU set when one or more of them are missing based on PSIHI. 
In addition, when the receiver side is acting as transmitter side and the channel is reciprocal, it may reciprocate the action based on the received feedback. 
3 Summary
In this contribution, we have the following proposals for RAN2 to agree following proposals:

Proposal 1: Receiver is informed about lost or discarded packets by using PDCP.

Proposal 2: PDCP header includes the number of PDUs in a PDU set and the exact location of this PDCP PDU in a PDU set.
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