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1. Introduction
In the previous meetings, RAN2 has achieved good progress on the topic of discard operation for XR. In this contribution, we will discuss the remaining issues for this topic and give our proposals.
2. Discussion

2.1. PSI-based SDU Discard Activation/Deactivation MAC CE
In the RAN2#123bis meeting, for PSI-based SDU discard, RAN2 achieved the following agreements. 
	Agreements [1]
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.

2.
It is up to UE implementation to determine which PSI levels will apply the discard mechanism

3.
the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection)

4.
activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.


The detailed format of the newly introduced MAC CE was not concluded in the last meeting. In the running CR TS 38.321 endorsed in the post-email discussion, the Rapporteur also left it open. The main divergence is whether MAC CE with a fixed size of zero bits can be used or not. Based on our understanding, although RAN2 agreed that “activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis”, it does not mean that activation/deactivation indication for PSI-based SDU discard cannot be indicated with finer granularity. The agreement above just excludes the broadcasting signaling to signal an activation/deactivation indication and it should be signaled by dedicated signaling. 
Moreover, we share the same view with the comments that MAC CE with zero bits cannot indicate activation or deactivation. According to the guidance of TS 23.501, congestion control can be in the QoS Flow level. Considering the minimum granularity of resource management via the Uu interface is DRB level, it is more suitable that activation/deactivation of PSI-based SDU discard is signaled per DRB. The detailed format of the new MAC CE can be as follows:
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Di: This field indicates the activation/deactivation status of the PSI-based discard mechanism of DRB i. The Di field is set to 1 to indicate that the PSI-based discard mechanism of DRB i shall be activated. The Di field is set to 0 to indicate that the PSI-based discard mechanism of DRB i shall be deactivated.
Proposal 1: The PSI-based SDU Discard Activation/Deactivation MAC CE has a fixed size with one byte which contains an 8-bit bitmap corresponding to DRBs configured with PSI-based discard function.
The PSI-Based SDU Discard Activation/Deactivation MAC CE should be identified by a specific LCID. The remaining issue is whether to use a reserved LCID or eLCID. In the offline discussion [POST123bis][024], almost all companies agree: The PSI-Based PDU Discard Activation/Deactivation MAC CE use one-octet eLCID. (13/14). We also share the same view for this. 
2.2. Activation/Deactivation status of PSI-based SDU discard upon RRC configuration/after HO
In the offline discussion [POST123bis][024], RAN2 has discussed the Activation/Deactivation status of PSI-based SDU discard upon RRC configuration and after HO. There is no convergent view (7 vs 5): Discuss whether the initial state of the PSI-Based PDU Discard Activation/Deactivation MAC CE is deactivated upon configuration and handover or configured by RRC. In the following, we will provide our views on this issue.
PSI-based SDU discard function relies on an additional discard timer for the low importance PDU set. When network provides the parameter (i.e., discardTimerForLowImportance) to configure the timer value for the low importance PDU set, UE considers itself to be enabled PSI-based SDU discard function. The remaining issue is what’s the initial activation/deactivation status of the PSI-based SDU discard function upon RRC configuration. Since network may enable UE with this function before the congestion occurs, the initial status cannot be activated by default. Otherwise, UE will perform unnecessary packet discard before actual use case happen, which will impact the UE experience. 
Another issue is whether an explicit indication is needed to indicate the initial activation/deactivation status. Based on our understanding, the only use case is that RRC enables the PSI-based SDU discard when the congestion occurs, which should activate the function at the same time. However, compared with RRC signaling, MAC CE is a more timely solution to activate the PSI-based SDU discard when congestion occurs. Given that MAC CE has been agreed to signal activation/deactivation, there is no need to introduce additional RRC indication to activate the PSI-based SDU discard function.
Proposal 2: When RRC enables the PSI-based SDU discard function, UE considers the PSI-based SDU discard is deactivated by default.
For the HO case, considering that different gNBs may have different congestion status (e.g., UE handovers from the source with congestion issue to the target without congestion issue), it is not suitable for UE to follow the activation/deactivation status of PSI base SDU discard in the source cell. Whether PSI-based SDU discard is activated or deactivated should follow the configuration of the target cell.
Proposal 3: For the HO case, the activation/deactivation status of PSI-based SDU discard shall follow the configuration of the target cell.
2.3. Dependencies between PDU Set discard and PSI-based SDU discard
The following open issue was identified in the offline [Post123bis][026]. 
	1. Dependencies between PDU Set discard and PSI-based SDU discard
a) Option A: Independent functions
b) Option B: PSI-based SDU discard can be activated only when PDU Set discard is configured


There is a view that PSI-based SDU discard is a sub-feature of PDU Set discarding. Then, PSI-based SDU discard can be activated only when PDU Set discard is configured. From our perspective, we do not share the same view. The PDU Set discard is configured under the condition that all the SDUs belonging to the PDU set are needed by the application layer. While the PSI-based SDU discard is configured to handle the congestion. When congestions occur, UE can discard the PDU set with lower importance, regardless of whether all the SDUs belonging to this PDU set are needed or not by the application layer. Thus, these two features should be independent. 
Proposal 4: PDU Set discard and PSI-based SDU discard are independent functions.
2.4. Concurrent running of discardTimerForLowImportance and discardTimer
The following open issue was identified in the offline [Post123bis][026]. 
	2. 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


The main motivation for the concurrent running of discardTimer and discardTimerForLowImportance is to make UE also discard PDU set with low importance in the buffer when PSI-based SDU discard is activated. When the PSI-based SDU discard is deactivated, UE will not discard the PDU set with low importance in the buffer too early. We acknowledge that this solution has some benefits. 
However, compared with the limited gain, this solution brings much UE complexity. On the one hand, the buffered data only occupy a small fraction of all the data which needed to be transmitted (including buffered data and new arriving data) during congestion period. Optimization to handle the buffered data has limited contribution to congestion control. On the other hand, after PSI-based SDU discard is deactivated, it does not matter that UE discards the PDU set with low importance in the buffer based on the discardTimerForLowImportance as discarding these data will not significantly impact UE experience. 
In conclusion, the gain of optimization to handle the buffered data is very limited. From the perspective of UE complexity, UE shall maintain two running timers for each arriving PDCP SDU. Moreover, for each PDCP SDU, no matter which timer expires, UE should check if the PSI-based SDU discard is activated or not. For example, when PSI-based SDU discard is deactivated, the discardTimerForLowImportance of a PDCP SDU will expire earlier than the discardTimer, and UE shall check if the PSI-based SDU discard is activated or not. Then, UE ignores the expiry of discardTimerForLowImportance as PSI-based SDU discard is deactivated. When the discardTimer expires subsequently, UE shall again check if the PSI-based SDU discard is activated or not. Then, UE performs SDU discard. Similarly, for the case that PSI-based SDU discard is activated, UE shall also check if the PSI-based SDU discard is activated or not when the discardTimer or discardTimerForLowImportance expires. Based on the analysis above, it is suggested that the concurrent running of discardTimer and discardTimerForLowImportance is not supported, considering the additional signification UE complexity.
Proposal 5: Concurrent running of discardTimer and discardTimerForLowImportance is not supported.
2.5. Handling of discardTimer when a PDCP SDU is discarded by ACK
The following open issue was identified in the offline [Post123bis][026]. 
	3. 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.


The open issue above is left because there is a view that the current specification does not state anything about what happens with its associated discardTimer when the corresponding PDU SDU is discarded due to ACK confirmation by PDCP SR. Then, if the discardTimer expires for the successful delivery of a PDCP SDU, it could trigger the discard of the other PDUs belonging to the same PDU Set. 
Based on our understanding, this issue will not happen as the corresponding PDCP SDU has been discarded due to ACK feedback. Smart UE implementation will not handle the expiry of the discardTimer for a PDU SDU which has been discarded due to ACK feedback. If the majority view thinks this kind of ambiguity should be avoided. We can clarify the timer-based discard/PSI-based (i.e.,discardTimerForLowImportance) is only applicable for a stored PDCP SDU, e.g. capture in TS 38.323 like “When the discardTimer or discardTimerForLowImportance expires for a stored PDCP SDU, the transmitting PDCP entity shall….”.  Then, if the discardTimer or discardTimerForLowImportance expires for the successful delivery of a PDCP SDU, it will not trigger the discard of the other PDUs belonging to the same PDU Set.
Proposal 6: The handling of discardTimer follows the legacy way when a PDCP SDU is discarded by ACK in PDCP status report if PDU Set discard is configured. RAN2 to discuss if further clarification in TS 38.323 is needed, e.g. “When the discardTimer or discardTimerForLowImportance expires for a stored PDCP SDU, the transmitting PDCP entity shall….”.
4. Conclusion

In this contribution, we discuss the remaining issues for PDU set discard from the RAN2 perspective. Based on the discussion, we have the following proposals:
Proposal 1: The PSI-based SDU Discard Activation/Deactivation MAC CE has a fixed size with one byte which contains an 8-bit bitmap corresponding to DRBs configured with PSI-based discard function.
Proposal 2: When RRC enables the PSI-based SDU discard function, UE considers the PSI-based SDU discard is deactivated by default.
Proposal 3: For the HO case, the activation/deactivation status of PSI-based SDU discard shall follow the configuration of the target cell.
Proposal 4: PDU Set discard and PSI-based SDU discard are independent functions.
Proposal 5: Concurrent running of discardTimer and discardTimerForLowImportance is not supported.

Proposal 6: The handling of discardTimer follows the legacy way when a PDCP SDU is discarded by ACK in PDCP status report if PDU Set discard is configured. RAN2 to discuss if further clarification in TS 38.323 is needed, e.g. “When the discardTimer or discardTimerForLowImportance expires for a stored PDCP SDU, the transmitting PDCP entity shall….”.
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