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[bookmark: _Ref178064866]Introduction
In this contribution, we show our views on the discard operation for XR.
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2.1 Whether to indicate the activation/deactivation for PSI based SDU discard per DRB or per UE
According to the TS23.501, the network may perform the packet discard per QoS flow in case of the congestion based on the priority level and the PSI information. 
	The NG-RAN may use the Priority Level (see clause 5.7.3.3) across QoS Flows and PDU Set Importance within a QoS Flow for PDU Set level packet discarding in presence of congestion.
NOTE 1:	In addition to considering the PDU Set Importance within a QoS Flow, NG-RAN could also consider the relative PDU Set Importance across QoS Flows of the same Priority Level when determining which PDU Set needs to be discarded, which is up to implementation and configuration of operator.



In addition, in reply LS in R2-2300036, it said that the network estimates the congestion per DRB regardless of the QoS flow to DRB mapping. That is, the network detects the congestion per DRB level.
	· It is feasible for the NG-RAN to estimate congestion information based on e.g. traffic latency. RAN3 has not identified any UE impact to achieve such estimation. If a many to one mapping between QoS flow and DRB is used, the estimation can be carried out on a per DRB level in downlink and uplink and all QoS flows mapped to the DRB would share the same estimated congestion information. If a one to one mapping between QoS flow and DRB is used, the estimation can be on a per DRB and/or per QoS Flow level in downlink and uplink.


[bookmark: _GoBack]Observation 1. The network detects the congestion per DRB level.

In RAN2#123bis meeting, it was agreed that the UE receives the indication of the activation/deactivation for the PSI based SDU discard per UE. However, it causes the UE to perform the discard of the low importance PDCP SDUs for the congested DRB as well as the non-congested DRB. 
Based on the observation 1, in order to avoid the discard of the PDCP SDUs for the non-congested DRB, the straightforward is that the activation/deactivation for the PSI based SDU discard should be indicated per DRB.
Proposal 1. The activation/deactivation of PSI based SDU discard should be indicated per DRB (revert the previous agreement).

2.2 Discard enhancement in RLC/MAC
According to the current specification, even if the PDCP entity indicates a discard for a PDCP PDU to the RLC entity, the RLC entity does not discard an RLC SDU associated with the PDCP PDU if the RLC SDU has been submitted to the lower layers. In other words, even if the RLC entity receives the discard indication for an RLC SDU due to PDCP discardTimer expiry, the RLC entity does not discard the RLC SDU if it is submitted to the lower layer.
Observation 2. Even if the RLC entity receives a discard indication for a RLC SDU, the RLC entity does not discard the RLC SDU if it is submitted to the lower layer. 

In the past meeting, in order to prevent unnecessary transmission, it was proposed to discard an RLC SDU even if the RLC SDU is already submitted to the lower layer when a discard indication for an RLC SDU is received due to PDCP discardTimer expiry.
However, considering that the RLC SDU may be submitted to the lower layer based on the received UL grant, not many RLC SDUs are submitted to the lower layer before receiving the UL grant. 
In addition, if the RLC entity discards an RLC SDU that is submitted to the lower layer, it causes the SN gap in RLC. This is because the RLC SN for the RLC SDU cannot be reassigned if the RLC SDU is submitted to the lower layer. In this case, the RLC entity needs to notify the information of discarded RLC SDU to the peer entity to move the receiving window.
In UMTS, there was a mechanism called Move Receiving Window (MRW) defined in RLC. When the transmitter discards some PDUs, it sends the MRW command to the receiver to move the lower edge of the receiving window after the discarded PDU. However, this mechanism was removed in LTE because lots of issues were identified in MRW mechanism, e.g. loss of MRW command, out-of-order transmission of MRW command, loss of MRW ACK, out-of-order reception of MRW ACK, etc. Introducing such mechanism again in NR would cause huge complexity in RLC.
Observation 3. Introducing the mechanism to move RLC window causes the huge complexity in RLC.

Therefore, we think introducing a mechanism to discard already submitted SDU should not be considered considering the limited gain and the complexity it incurs. 
Proposal 2. The discarding of an RLC SDU submitted to the lower layer should not be considered even if the discard indication for the RLC SDU is received (i.e. no change to legacy mechanism).

In addition, in order to prevent unnecessary transmission, it was proposed to discard a MAC PDU if the PDCP discardTimer expires for all MAC SDUs in the MAC PDU. 
However, the discard of the MAC PDU would cause the RLC SN gap problem as explained above. Moreover, considering the current LCP procedure where multiple logical channels are multiplexed, it is a rare case that the PDCP discardTimer for all MAC SDUs included in the MAC PDU expires.
With the above reasoning, we do not see the benefit to discard a MAC PDU if the PDCP discardTimer expires for all MAC SDUs in the MAC PDU.
Proposal 3. The discarding of a MAC PDU should not be considered even if the PDCP discardTimer expires for all MAC SDUs in the MAC PDU.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the above discussion, we made following proposals and observations.
Observation 1. The network detects the congestion per DRB level.
Proposal 1. The activation/deactivation of PSI based SDU discard should be indicated per DRB (revert the previous agreement).
Observation 2. Even if the RLC entity receives a discard indication for a RLC SDU, the RLC entity does not discard the RLC SDU if it is submitted to the lower layer. 
Observation 3. Introducing the mechanism to move RLC window causes the huge complexity in RLC.
Proposal 2. The discarding of an RLC SDU submitted to the lower layer should not be considered even if the discard indication for the RLC SDU is received (i.e. no change to legacy mechanism).
Proposal 3. The discarding of a MAC PDU should not be considered even if the PDCP discardTimer expires for all MAC SDUs in the MAC PDU.


