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1. Introduction
In RAN2 #125bis meeting, we have discussed the following objective of the Rel-19 XR WI and reached the following agreements.
Objective:
	· [bookmark: _Toc54284460]Specify the following user plane enhancements [RAN2]
· RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 


Agreement:
	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 will discuss the solutions to accelerate the retransmission and to avoid unnecessary retransmission for the PDUs with short delay budget.  
2. Discussion
2.1 Analysis on the solutions for timely RLC retransmission
Prioritized transmission based on the delay budget of SDUs
According to the following content in current TS 38.322, the current AM RLC transmitting entity only supports to prioritize the transmission of control PDUs and retransmitted PDUs. However, if we want to accelerate the retransmission for the SDUs with small delay budget, one of the most important precondition is to speed uo the initial transmission for those SDUs. 
	[bookmark: _Toc37462982][bookmark: _Toc124540511][bookmark: _Toc46502526][bookmark: _Toc5722462]5.2.3	AM data transfer
[bookmark: _Toc5722463][bookmark: _Toc46502527][bookmark: _Toc124540512][bookmark: _Toc37462983]5.2.3.1	Transmit operations
[bookmark: _Toc46502528][bookmark: _Toc124540513][bookmark: _Toc37462984][bookmark: _Toc5722464]5.2.3.1.1	General
The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.


One of the potential solution to speed up the initial transmission for the SDU with small delay budget is to prioritize transmission of the PDUs for those SDUs. With the prioritized transmission mechanism based on the delay budget of SDUs, SDUs with a smaller delay budget could have more time to be retransmitted and more retransmission opportunities, which is beneficial not only for the timely RLC retransmission(s) but also for the transmission reliability.
Proposal 1: It is suggested introducing prioritization transmission mechanism based on the delay budget of SDUs to prioritize the initial transmission of the SDUs with small delay budget.
Speeding up the status report based on the delay budget of SDUs 
In the current operation of RLC AM in NR, retransmissions are based on the status report from the receiving entity, and the cases triggering a status report at the receiver side mainly include:
· - Receiving a polling indication sent by the transmitting entity;
· - The receiving entity detects a reception failure.
Regarding the polling indications, the RLC AM transmitting entity sends a polling indication when the following conditions occur:
· - PDU_WITHOUT_POLL >= pollPDU or BYTE_WITHOUT_POLL >= pollByte;
· - The buffer will be empty after the current RLC PDU;
· - Its window is stalling;
· - The timer t-PollRetransmit expires.
A direct method to accelerate retransmission is to speed up the status report, which includes two aspects: on one hand, speeding up polling by the RLC AM transmitting entity; on the other hand, speeding up the status report by the RLC AM receiving entity.
To speed up polling by the RLC AM transmitting entity, a timer can be defined to adapt to the SDU's delay budget. When this timer expires, the RLC AM transmitting entity sends polling. A possible approach is to reuse the t-PollRetransmit timer but enhance its configuration method to dynamically set it according to the SDU's delay budget.
To speed up the status report by the RLC AM receiver, as illustrated in the following figure, deadlines can be set based on the PSDB for the PDU Set at the RLC AM receiving entity, and then one or more occasions for status reports can be set based on these deadlines, ensuring that each PDU in a PDU Set has a timely chance for retransmission.


Proposal 2: It is suggested introducing a timer adaptive to the SDU’s delay budget to accelerate the polling mechanism at RLC AM transmitting entity.
Proposal 3: It is suggested introducing a deadline mechanism based on PSDB at RLC AM receiving entity to accelerate the status report and ensure each PDUs in a PDU Set timely retransmission.
2.2 Analysis on the solutions to avoid unnecessary retransmissions
According to the agreement from the last meeting, when the transmission delay of an SDU exceeds its corresponding PDB or PSDB, the corresponding PDU should be discarded, even if all or part of that SDU has already been delivered to the lower layers, to avoid unnecessary retransmissions.
2.2.1 PDU Discard and Retransmission Termination Based on remaining time
When it is detected that a retransmitted PDU needs to be discarded, the RLC AM transmitting entity will discard the retransmitted PDU, thereby terminating the retransmission. At the same time, based on the existing retransmission handling methods, the RLC AM transmitting entity will regard the PDU as an ACKed PDU and proceed with other corresponding actions. Optionally, the RLC AM transmitting entity may indicate the SN (Sequence Number) gap information of the discarded PDU to the receiving entity.
Proposal 4: It is suggested RLC AM transmitting entity discards PDU and terminates retransmission based on remaining time and indicate the SN gap information to receiving entity.
2.2.2 Termination of Retransmission Request Based on PSDB
As mentioned in Section 2.1.2, the current retransmission operation of RLC AM in NR is conducted based on the status report from the receiving entity. Thus, a fundamental approach to avoid unnecessary retransmissions for the RLC AM receiving entity is to terminate the retransmission request based on PSDB. Specifically, when the transmission delay of a PDU exceeds its corresponding PSDB, the RLC AM receiving entity will mark the PDU as successfully received and send a status report to the transmitting entity, prompting the transmitting entity to terminate the retransmission. As an example, a deadline mechanism based on PSDB could be used to terminate the retransmission request for the PDUs of a PDU Set.
[bookmark: _GoBack]Proposal 5: It is suggested RLC AM receiving entity terminates the retransmission request based on PSDB and indicate the successful reception of PDUs to transmitting entity.
3. Conclusion
In this contribution, we discussed the solutions for RLC AM retransmission enhancement and provided our proposals as follows: 
Proposal 1: It is suggested introducing prioritization transmission mechanism based on the delay budget of SDUs to prioritize the initial transmission of the SDUs with small delay budget.
Proposal 2: It is suggested introducing a timer adaptive to the SDU’s delay budget to accelerate the polling mechanism at RLC AM transmitting entity.
Proposal 3: It is suggested introducing a deadline mechanism based on PSDB at RLC AM receiving entity to accelerate the status report and ensure each PDU in a PDU Set timely retransmission.
[bookmark: _Toc54284462]Proposal 4: It is suggested RLC AM transmitting entity discards PDU and terminates retransmission based on remaining time and indicate the SN gap information to receiving entity.
Proposal 5: It is suggested RLC AM receiving entity terminates the retransmission request based on PSDB and indicate the successful reception of PDUs to transmitting entity.
4. References
[1] RP-234057: "New WID: XR (eXtended Reality) for NR Phase 3".
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