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During email discussion, open issues are identified as follows.
	1. Dependencies between PDU Set discard and PSI based SDU discard
Option A: Independent functions
Option B: PSI based SDU discard can be activated only when PDU Set discard is configured
1. Concurrent running of discardTimer and discardTimerForLowImportance 
Option A: only one timer is running
Option B: two timers can be running concurrently 
Option B-1: when PSI based SDU discard is activated
Option B-2: when PSI based SDU discard is configured
1. Handling of discardTimer when a PDCP SDU is discarded by ACK in PDCP status report if PDU Set discard is configured.
Option A: discardTimer is stopped (and disabled because PDCP SDU is discarded)
Option B: discardTimer is kept running until expiry even if the PDCP SDU is discarded.



In this contribution, we show our view on above open issues.
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Dependencies between PDU Set discard and PSI based SDU discard
The main purpose of the PDU set discard is to discard all PDCP SDUs (and corresponding PDCP PDUs) at the same time if at least one PDCP discardTimer expires for a PDCP SDU belonging to the PDU set. On the other hand, the main purpose of the PSI based SDU discard is to mitigate the congestion situation. That is, the purpose of the PDU set discard and the PSI based SDU discard is totally different. 
Observation 1. The purpose of the PDU set discard and the PSI based SDU discard is totally different.

Since the network may configure the PDU set discard and PSI based SDU discard independently for different purposes, we do not see a reason to use PSI based SDU discard only when the PDU set discard is configured. One can argue that PSI is defined per PDU Set, so PSI based SDU discard is a subset of PDU Set discard. However, even if a PSI is defined per PDU Set, it is possible that the PDU Set discard is not configured. 
Thus, the PSI based SDU discard and the PDU set discard should be independent features in XR.
Proposal 1. The PSI based SDU discard and the PDU set discard should be independent features in XR.

Number of discard timers running for a low importance PDCP SDU
In RAN2#123bis meeting, the following agreement was made for PSI based SDU discard. 
	1. We will use a discard timer mechanism for the low importance PDU set. We will allow a value of zero for the timer. The running discard timers are not changed.



However, during the POST123bis#26 e-mail discussion, there are different understandings of how to implement the above agreement, and the following options were identified. Note that the following options are applied only to low importance PDCP SDU, because the UE behaviour for high importance PDCP SDU is not changed, i.e. the PDCP entity starts the discardTimer upon receiving a PDCP SDU from upper layer, and discards the PDCP SDU when the discardTimer expires.
· Option 1: Only one discard timer is running per PDCP SDU
· If the PSI based SDU discard is deactivated, upon receiving a PDCP SDU from upper layer, the PDCP entity starts the discardTimer.
· If the PSI based SDU discard is activated, upon receiving a PDCP SDU from upper layer, the PDCP entity starts the discardTimerForLowImportance.
· The PDCP entity discards the PDCP SDU when its corresponding discard timer (i.e. either discardTimer or discardTimerForLowImportance) expires.
· Option 2-1: Two PDCP discard timers are running per PDCP SDU when PSI based SDU discard is activated.
· If the PSI based SDU discard is deactivated, upon receiving a PDCP SDU from upper layer, the PDCP entity starts the discardTimer.
· If the PSI based SDU discard is activated, upon receiving a PDCP SDU from upper layer, the PDCP entity starts both the discardTimer and the discardTimerForLowImportance.
· Option 2-1-1: The PDCP entity discards the PDCP SDU when any of its corresponding discard timer (i.e. either discardTimer or discardTimerForLowImportance) expires.
· Option 2-1-2: If the PSI based SDU discard is deactivated, the PDCP entity discards the PDCP SDU when its corresponding discardTimer expires. If the PSI based SDU discard is activated, the PDCP entity discards the PDCP SDU when its corresponding discardTimerForLowImportance expires.
· Option 2-2: Two PDCP discard timers are running per PDCP SDU when PSI based SDU discard is configured.
· If the PSI based SDU discard is configured (regardless of activation/deactivation status of PSI based SDU discard), upon receiving a PDCP SDU from upper layer, the PDCP entity starts both the discardTimer and the discardTimerForLowImportance.
· If the PSI based SDU discard is deactivated, the PDCP entity discards the PDCP SDU when its corresponding discardTimer expires. 
· If the PSI based SDU discard is activated, the PDCP entity discards the PDCP SDU when its corresponding discardTimerForLowImportance expires.

All three options work similar, but when to discard the PDCP SDU is slightly different, as shown in Figure 1.


Figure 1: Different options for PSI based SDU discard

As can be seen in Figure 1, the only difference between options is when to discard low importance PDCP SDUs received just before state transitions. There may be pros and cons for each discard timing at state transition, but we think the difference is marginal and it is not worth to discuss in detail. We should keep in mind that the congestion situation would not occur frequently, and not many PDCP SDUs are subject to discard at state transition. 
Assuming all three options work very similar, the criteria to choose an option should be UE complexity and specification simplicity. In this regard, we think Option 1 is the most preferred one because running two timers for a PDCP SDU is obviously a burden for the UE implementation. 
Proposal 2. For PSI based SDU discard, only one discard timer is running per PDCP SDU, same as legacy.

Handling of discard timer when the PDCP SDU is discarded by PDCP status report
In current PDCP specification, it is not specified whether the UE keeps running or disables the disardTimer if the PDCP SDU is discarded by the PDCP status report. 
In one implementation, the UE disables the discardTimer when the PDCP SDU is discarded. In another implementation, the UE keeps the discardTimer running until expiry even if the PDCP SDU is discarded. In legacy, both implementations work without any problem because the discardTimer is not used any more after the PDCP SDU is discarded.
But, in XR, a new function of PDU Set discard is introduced, and the discardTimer can be used for PDU Set discard even after the PDCP SDU is discarded. Therefore, during the POST123bis#26 e-mail discussion, one company proposed to specify that the discardTimer is kept running even if the PDCP SDU is discarded by the PDCP status report.
However, we can still allow both implementations and no specification change is needed with following reasons:
· The PDCP status report is transmitted only at handover (i.e. reconfigurationWithSync). In normal situation the PDCP status report is not transmitted. The purpose of PDCP status report is to reduce redundant retransmission after handover, i.e. the transmitting PDCP entity retransmits PDCP SDU from the first one not acknowledged by RLC except the PDCP SDUs acknowledged by PDCP status report. In addition, the retransmission of the PDCP SDU already received by the receiving PDCP entity does not cause any problem to PDCP protocol because duplicated one is discarded by the receiving PDCP entity. This is reason why the PDCP status report at handover is optional.
· One can argue that if the discardTimer is not kept running, the PDU Set discard is delayed if the PDCP SDU discarded by the PDCP status report has the shortest remaining time among the PDCP SDUs belonging to a PDU Set. However, it is typically expected that the PDCP SDUs belonging to the same PDU set are received within a short time, and the PDCP Set discard can be performed by other PDCP SDU belonging to the same PDU Set without significant delay.

Considering that the PDCP status report is rarely used at handover, and there is no critical problem in either way, we propose to leave the discardTimer handling for PDCP SDU discarded by PDCP status report up to UE implementation, same as legacy.
Proposal 3. Whether to keep the discardTimer running until expiry or disable the discardTimer for a PDCP SDU discarded by the PDCP status report is left up to UE implementation, same as legacy. No specification change is needed.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, followings proposals and observation are proposed:
Observation 1. The purpose of the PDU set discard and the PSI based SDU discard is totally different.
Proposal 1. The PSI based SDU discard and the PDU set discard should be independent features in XR.
Proposal 2. For PSI based SDU discard, only one discard timer is running per PDCP SDU, same as legacy.
Proposal 3. Whether to keep the discardTimer running until expiry or disable the discardTimer for a PDCP SDU discarded by the PDCP status report is left up to UE implementation, same as legacy. No specification change is needed.
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