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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#125bis meeting [1], XR-specific scheduling enhancement was discussed by RAN2 and the following agreements were made:
	We focus on RLC AM
RAN2 will analyse solutions to ensure timely RLC retransmission(s) for XR
RAN2 will analyse how to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets)


In this contribution, we briefly analysis on each of the RLC enhancement direction.
Discussion
Timely RLC retransmission for XR
In last meeting, the timely RLC retransmission for XR is proposed by several companies. The motivation of the timely RLC retransmission for XR is that the RLC SDU which is with low remaining time should be transmitted successfully as early as possible. But to be briefly on the implementation, it can be divided into two candidate options:
· Option 1:  RLC retransmission is performed based on the RLC status report and aims to faster the RLC status report.
In this option, the RLC retransmission for XR is still based on the status report like the current procedure, but to support the faster RLC status report to let the UE can perform RLC retransmission as soon as possible, e.g., by enhancing the RLC status report trigger conditions.
· Option 2: RLC retransmission is performed not based on RLC status report, e.g., based on HARQ feedback or blind retransmission.
The timely RLC retransmission for XR may not be based on the RLC status report, and the RLC Tx can retransmit the RLC SDU several times even without receiving the RLC status report. And as long as the RLC SDU in any transmission is transmitted successfully, the RLC SDU can be considered as successfully transmitted.  For this option, except to consider the conditions, e.g., based on HARQ feedback or blind retransmission, to trigger the RLC AM retransmission, it also needs to consider when to stop the RLC retransmission, the impacts on the current RLC retransmission, and the impacts on RLF. 
Since both options can enable the timely RLC retransmission for XR, so from our perspective, both options can be considered.
Proposal 1: The following enhancements to enable the timely RLC retransmission can be considered:
· Option 1: Faster the RLC status report;
· Option 2: Introduce RLC retransmission not based on RLC status report, e.g., based on HARQ feedback or blind retransmission. 
Details on Faster the RLC status report
To faster the RLC status report, the trigger conditions of the RLC status report should be considered. And in the following, the possible solutions are listed: 
· Alt 1: Configure separate pollPDU and/or pollByte value, which is smaller. And in case there is need to trigger the faster RLC status report, UE uses the new pollPDU and/or pollByte value;
· Alt 2: Introduce new Poll trigger conditions. E.g, the RLC Tx side includes a poll in the AMD PDU as long as there is need to trigger the faster RLC status report.
Proposal 2: To enable the faster RLC status report, the following enhancements can be considered:
· Configure separate pollPDU and/or pollByte value;
· Introduce new Poll trigger conditions.
Details on RLC retransmission not based on RLC status report
As for RLC retransmission not based on RLC status report, the conditions on when to trigger the RLC retransmission need to be considered. E.g., NW may trigger the RLC retransmission immediately after its initial transmission, or NW trigger the RLC retransmission based on the HARQ feedback. 
Proposal 3: To enable the RLC retransmission not based on RLC status report, RAN2 to further study the conditions on when the RLC TX side to initiate the RLC retransmission.
Avoid unnecessary retransmission 
For avoiding the unnecessary retransmission, the following cases are identified:
· Case 1: The PDCP layer indicate the RLC layer to discard the PDCP PDU, but the RLC SDU or part of the RLC SDU have already been delivered to lower layer;
In this case, since the RLC SDU is already considered as invalid, the retransmission is useless and wastes the resource. Hence, the retransmission of these RLC SDU or the RLC SDU segments can be avoided.
· Case 2: For RLC SDU which is not indicated by the PDCP layer to be discarded, the remaining time of the RLC SDU/RLC SDU segments is, not enough to perform the next retransmission;
For this case, it may happen in case the PDCP discard timer is still running, but the remaining time of the RLC SDU or the RLC SDU segments is not available for next retransmission.
Upon all above cases, it is beneficial for the RLC Tx side to discard the out of data RLC SDUs so as to avoiding the unnecessary retransmission.
Proposal 4: Support the Tx side to avoid the unnecessary retransmission for the following cases:
· Case 1: The PDCP layer indicate the RLC layer to discard the PDCP PDU, but the RLC SDU or part of the RLC SDU have already been delivered to lower layer;
· Case 2: For RLC SDU for which is not indicated by the PDCP layer it is discarded, but RLC layer determine the remaining time of the RLC SDU is not enough for the next retransmission.  
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]For Tx side to avoid the unnecessary retransmission, there are different identified use cases as we highlight above. For case 1, this can be triggered by the PDCP layer discard indication. As for case 2, the determination of the discard is in RLC. However, currently there is not any mechanism in the RLC layer to decide the remaining time of the RLC SDU is not available for retransmission. From our perspective, this can be solved by introducing timer in the RLC layer, or reusing the PDCP layer discard timer and comparing the remaining time of the PDCP layer discard timer and the estimated retransmission time. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Another issue to consider is after the Tx side discard the RLC SDU, there is some SN gap and the Rx side cannot aware of the gap. And based on the current spec, the receiving window is pushed by updating of the RX_Next, and the RX_Next will only be updated in case all segments of the RLC SDU for which the SN equals to the RX_Next is received. In case the RLC SDU is discarded by the Tx side, the receiving window may be blocked due to like the information of the SN gap for the discarded SNs, and then impacts the data transmission. Hence for the Tx side to avoid the retransmission, it is necessary for the Tx side to indicate the SN of the discarded RLC SDU to the receiving side. 
Proposal 5: To enable the Tx side to avoid the unnecessary retransmission, the following enhancements need to be considered:
· For RLC SDU which is not indicated by the PDCP layer to be discarded, mechanism on how the RLC layer to decide the RLC SDU retransmission is needed or not;
· Tx side shall indicate to the Rx side about the SN of the discarded RLC SDUs, FFS how to do it. 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The following enhancements to enable the timely RLC retransmission can be considered:
· Option 1: Faster the RLC status report;
· Option 2: Introduce RLC retransmission not based on RLC status report, e.g., based on HARQ feedback or blind retransmission. 
Proposal 2: To enable the faster RLC status report, the following enhancements can be considered:
· Configure separate pollPDU and/or pollByte value;
· Introduce new Poll trigger conditions.
Proposal 3: To enable the RLC retransmission not based on RLC status report, RAN2 to further study the conditions on when the RLC TX side to initiate the RLC retransmission.
Proposal 4: Support the Tx side to avoid the unnecessary retransmission for the following cases:
· Case 1: The PDCP layer indicate the RLC layer to discard the PDCP PDU, but the RLC SDU or part of the RLC SDU have already been delivered to lower layer;
· Case 2: For RLC SDU for which is not indicated by the PDCP layer it is discarded, but RLC layer determine the remaining time of the RLC SDU is not enough for the next retransmission.  
Proposal 5: To enable the Tx side to avoid the unnecessary retransmission, the following enhancements need to be considered:
· For RLC SDU which is not indicated by the PDCP layer to be discarded, mechanism on how the RLC layer to decide the RLC SDU retransmission is needed or not;
· Tx side shall indicate to the Rx side about the SN of the discarded RLC SDUs, FFS how to do it. 
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