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1. Introduction
In RAN2 #125bis meeting, the following agreements were agreed [1]:
	· 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 discuss the potential solutions related to RLC enhancements for XR services. 
2. Discussion 
2.2. Unnecessary retransmission in RLC
PDU set discard and PSI based SDU discard have been introduced in R18 for XR enhancement due to its service characteristic. As a result, PDCP SDU discard is anticipated to be happened more frequently than before. Also as discussed in RAN2#125[4], PDCP SN Gap report will be introduced in R18 for PDCP transmitter to notify PDCP receiver the PDCP SN Gap due to PDCP SDU discard. So that PDCP receiver would update the re-ordering window to minimize the unnecessary delay. 
[bookmark: _Hlk160721297][bookmark: _Hlk160721341]For the current RLC AM mechanism, the RLC PDU associated with discarded PDCP SDU may have been already submitted to lower layer for transmission and retransmission. Once the RLC PDU is generated and submitted to lower layer, it cannot be discarded during the retransmission neither in transmitting side nor receiving side until the data successfully transmitted or maximum retransmission time reached. As the PDCP has already indicated the discard, the corresponding retransmission would waste radio resources and delay the following packets transmission. Especially in case of congestion or radio condition is bad, RLC SDU might be segmented into several PDUs and the failure of one segment would lead to stalling of the following transmission. In extreme case, the maximum retransmission time reached for the discarded SDU and radio link failure would happen so that service interruption cannot be avoided. 
As a result, it is necessary to design a mechanism in RLC AM to stop the unnecessary retransmission from transmitting side and inform receiving side the receiving window updating accordingly. Besides, since PDCP SN Gap report has been already agreed in R18, associated design between RLC and PDCP could be considered.
Proposal 1: Considering following enhancements on RLC unnecessary retransmission:
· Update transmitting window and receiving window based on discard data.
· Introduce status report from transmitting side to receiving side on discard data, e.g. a new report in RLC or reuse PDCP SN Gap report.
2.3. Timely retransmission in RLC
Furthermore, if the ARQ mechanism can be more efficient and adaptive to delay sensitive services, PDCP discard can be avoided so that the corresponding impact to the system can be reduced. Current RLC retransmission is triggered by status report which needs to be triggered by transmitter polling or PDU loss (SN gap). Those procedures will bring some delay and not associated with PDB (Packet Delay Budget) of XR services. Thus, it would be hard to configure the parameters of triggering condition to control the retransmission since it is a trade-off between fast retransmission and redundancy in the radio interface.
As a result, it is beneficial to optimize the ARQ mechanism considering PDB (Packet Delay Budget) for XR services to ensure timely RLC retransmission. There are two methods for timely triggering RLC retransmission:
· Method 1: A timer can be introduced to control the RLC retransmission, e.g. the retransmission of the data can be triggered when the timer expires.
· Method 2: Current indicator from PDCP to RLC to indicate delay-critical RLC SDU is used to trigger the corresponding RLC retransmission.
For Method 1, a timer is introduced in RLC for retransmitting SDU timely. RLC entity starts the timer when receiving the RLC SDU. When the timer expires and the SDU has been sent, RLC retransmits the corresponding SDU. This timer is shorter than PDCP discard timer for avoiding retransmitting discarded SDU.
Fort Method 2, if a PDCP SDU has low remaining time, and if the corresponding PDCP Data PDU has already been submitted to lower layers, the delay-critical indication for the PDCP Data PDU is provided to RLC. This indication means the corresponding RLC SDU is about to time out, RLC can trigger the corresponding SDU retransmission when receiving the indication.
For the above two methods, both can be used to trigger timely RLC retransmission. Method 1 is under the RLC control and method 2 reuses the current mechanism. So, RAN2 can discuss the above two methods.
Proposal 2: RAN2 to discuss the following methods for triggering timely RLC retransmission:
· A timer can be introduced to control the RLC retransmission, e.g. the retransmission of the RLC SDU can be triggered when the timer expires.
· Current indication of delay-critical RLC SDU from PDCP to RLC is reused to trigger the corresponding RLC SDU retransmission.
3. Conclusions
Proposal 1: Considering following enhancements on RLC unnecessary retransmission:
· Update transmitting window and receiving window based on discard data.
· Introduce status report from transmitting side to receiving side on discard data, e.g. a new report in RLC or reuse PDCP SN Gap report.
Proposal 2: RAN2 to discuss the following methods for triggering timely RLC retransmission:
· A timer can be introduced to control the RLC retransmission, e.g. the retransmission of the RLC SDU can be triggered when the timer expires.
· Current indication of delay-critical RLC SDU from PDCP to RLC is reused to trigger the corresponding RLC SDU retransmission.
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