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Introduction
[bookmark: _Ref178064866]This contribution discusses and present our views on the following objective in the Rel-19 XR WID including identification of current scheme drawbacks/limitations and enhancement directions.
	-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
RLC AM is mainly designed for reliable transmission and ARQ procedure is used for this purpose. More specifically, as per the current RLC specification, an AM RLC can retransmit a RLC SDU when one of following three conditions is met. Since the case 1 is typical retransmission operation of AM RLC, we will focus on analysing and explaining drawbacks/limitations of AM RLC to support XR service requiring small packet delay budget based on the case 1.
· Case 1: when receiving NACK for an RLC SDU by a STATUS PDU from its peer AM RLC entity;
· Case 2: upon expiry of t-PollRetransmit timer, if no new RLC SDU or RLC SDU segment can be transmitted (e.g. due to window stalling);
· Case 3: upon expiry of t-PollRetransmit timer, if both the transmission and retransmission buffers are empty (excluding transmitted RLC SDU or RLC SDU segment awaiting acknowledgements).

The AM RLC can determine whether to retransmit a RLC SDU only based on NACK for the RLC SDU in the received STATUS PDU. This means that the current AM RLC have to delay the retransmission of the RLC SDU until the STATUS PDU is received. In addition, even though the AM RLC receives the STATUS PDU, if the received STATUS PDU does not include transmission status of the RLC SDU in the transmitting window, the AM RLC cannot retransmit the RLC SDU and should wait for the next STATUS PDU including NACK of the RLC SDU. For this reason, the AM RLC cannot retransmit the delay-critical RLC SDU in the transmitting window without NACK for the delay-critical RLC SDU by the STATUS PDU, although the UE receives an uplink grant after transmitting a DSR. Eventually, this delay-critical RLC SDU may not have enough retransmission opportunity and would be out-dated unnecessarily.
Observation 1. The current AM RLC have to delay retransmission of a delay-critical RLC SDU until the STATUS PDU including NACK of the delay-critical RLC SDU is received.
Observation 2. The delay-critical RLC SDU in the transmitting window cannot have enough retransmission opportunity, although the UE receives an uplink grant after transmitting a DSR. 

With observation 1 and 2, someone may think the current AM RLC would be no problem to support XR service with small delay budget if the STATUS PDU can be received early. However, the STATUS PDU can be triggered by polling at the transmitting AM RLC or SN gap detection at the receiving AM RLC. The transmitting AM RLC can include a poll bit to request the STATUS PDU when the number of transmitted RLC PDUs or the amount of transmitted bytes reaches a certain threshold, but there is no condition to check the latency requirement. Then, after receiving a poll, the receiving AM RLC needs to wait HARQ reordering before generating the STATUS PDU which causes additional delay. That is, it would be hard to receive the STATUS PDU at the time point where the AM RLC wants for retransmission of delay-critical RLC SDU. Furthermore, since the network cannot know which RLC SDUs in the transmitting window is a delay-critical RLC SDU or not, it would be good to make the AM RLC request a STATUS PDU when transmitting a DSR or a delay-critical RLC SDU. 
Observation 3. It is hard to receive the STATUS PDU at the time point where the AM RLC wants for retransmission of delay-critical RLC SDU.

With above explanations, RAN2 confirm that the current retransmission operation would not be sufficient to support XR service requiring small packet delay budget and should consider possible ways to overcome this drawbacks of AM RLC retransmission. 
Considering the observation 1, 2, we think that RAN2 can consider to give more retransmission opportunities for the delay-critical RLC SDU without receiving STATUS PDU, e.g., repeated retransmission for delay-critical RLC SDU, or make the AM RLC retransmit the delay-critical RLC SDU without receiving STATUS PDU, e.g., if delay-critical indication for a PDCP Data PDU is received from the PDCP, AM RLC retransmits the indicated delay-critical RLC SDU without receiving the STATUS PDU.
Proposal 1. RAN2 agree to introduce a mechanism to retransmit the RLC SDU with small delay budget or remaining time lower than the threshold WITHOUT receiving the STATUS PDU.

To resolve the problem in the observation 3, RAN2 can also consider to request the STATUS PDU considering the latency requirement or remaining time, e.g., the AM RLC can include a poll when the delay-critical RLC SDU is transmitted or DSR is transmitted. 
Proposal 2. RAN2 agree to introduce a mechanism to request the STATUS PDU considering the latency requirement or remaining time e.g., the AM RLC can include a poll when the delay-critical RLC SDU is transmitted or DSR is transmitted.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. The current AM RLC have to delay retransmission of a delay-critical RLC SDU until the STATUS PDU including NACK of the delay-critical RLC SDU is received.
Observation 2. The delay-critical RLC SDU in the transmitting window cannot have enough retransmission opportunity, although the UE receives an uplink grant after transmitting a DSR. 
Observation 3. It is hard to receive the STATUS PDU at the time point where the AM RLC wants for retransmission of delay-critical RLC SDU.

Proposal 1. RAN2 agree to introduce a mechanism to retransmit the RLC SDU with small delay budget or remaining time lower than the threshold WITHOUT receiving the STATUS PDU.
Proposal 2. RAN2 agree to introduce a mechanism to request the STATUS PDU considering the latency requirement or remaining time e.g., the AM RLC can include a poll when the delay-critical RLC SDU is transmitted or DSR is transmitted.

