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1. Introduction
In RAN2#125bis, we discussed the RLC re-transmission related enhancements [1]. The following agreements were achieved:
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 analyse solutions to ensure timely RLC retransmission(s) for XR.
2. Discussion
In RLC AM, the successful transmission of each SDU is guaranteed via the necessary retransmission. In the current scheme, the retransmission of RLC SDU in transmitting side of an AM RLC entity is only triggered by the STATUS PDU from its peer AM RLC entity. However, the transmission of STATUS PDU will not be triggered timely. The Triggers to initiate STATUS reporting include polling from its peer AM RLC entity and detection of reception failure of an AMD PDU. For the polling case, when the received an AMD PDU with SN = x and the P field set to "1", the AM RLC entity will trigger a STATUS report only when the x < RX_Highest_Status or x >= RX_Next + AM_Window_Size is satisfied. There are some conditions for polling PDU transmission, such as the pollPDU, buffer info and t-PollRetransmit. For the detection of reception failure case, the AM RLC entity will trigger a STATUS report only when t-Reassembly expires [2], the t-Reassembly timer will start when there are unreceived packets in order in the reception buffer. If the value of t-Reassembly is large (e.g., the maximum value can be 200ms), STATUS PDUs cannot be reported timely for this case. The retransmissions will be triggered according to the too late STATUS PDUs from peer AM RLC entity and extra transmission delay will be introduced.

Observation 1: The retransmission of RLC SDU will be delayed due to late STATUS PDUs from peer AM RLC entity.
We will discuss the possible enhancements related to transmitting side and STATUS PDU triggering in the following sections.
2.1 Autonomous RLC retransmission 
For the delay sensitive traffic, if the retransmission of the RLC PDUs can be speeded, then the delay of transmission of these packets can be reduced. And according to the RLC AM reordering mechanism, the transmission delay of other packets can also be reduced. In the current scheme, the retransmission of RLC SDU in transmitting side of an AM RLC entity is only triggered by the STATUS PDU from its peer AM RLC entity. However, the transmission of STATUS PDU may not be triggered timely. In R18, the concept of remaining time is introduced which can be used to indicate the Delay-critical PDCP SDU which the remaining time till discardTimer expiry is less than the remainingTimeThreshold. A straight forward solution in transmitting side is to perform autonomous RLC retransmission without STATUS PDU when the remaining time of PDU is below a configured retransmission remaining time threshold in RLC layer. A new autonomous RLC retransmission timer can be introduced. When the new timer expires, the autonomous RLC retransmission will be performed. Furthermore, in order to reduce the impact of autonomous RLC retransmission to system capacity, selective autonomous RLC retransmission can be considered, e.g., only the PDUs of high importance can be retransmitted autonomously.
Proposal 1: Transmitting side performs autonomous RLC retransmission after the remaining time of PDU is below a configured threshold.
Proposal 2: Selective autonomous RLC retransmission can be considered, e.g. only for PDUs of high PSI.
2.2 Additional STATUS PDU trigger
On the other side, if the receiving side can send the STATUS PDU timely, then the RLC retransmission can be speeded or the movement of transmitting window will be speeded. Consequently, the transmission delay introduced in RLC layer can be reduced. One possible solution is that the receiving side can send the STATUS PDU through being aware of the delivery deadline of packets, e.g., the receiving side can get the traffic pattern info including Periodicity, Burst Arrival Time, Jitter and PDB. Then it can deduce the deadline of delivering packet to the upper layer. It can send status report ahead of time for the possible last retransmission performed in transmitting side. gNB can configure a timer for UE to trigger the status PDU report based on the traffic pattern. gNB can get this traffic pattern information via existing mechanism and UE can get the traffic pattern DL information via NAS or AS. 
Proposal 3: Introduce additional STATUS PDU trigger for XR service based on the remaining time for delivery of SDUs to upper layer.
2.3 Enhanced Polling mechanism
Another possible solution is to introduce enhancement for Polling mechanism. In the current mechanism, there are some conditions for polling PDU transmission, such as the pollPDU/ pollByte, buffer status and t-PollRetransmit. In order to send a polling PDU for the timely RLC retransmission. A remaining time base polling PDU transmission can be considered, e.g., if the remaining time is below a threshold, the Polling PDU transmission will be triggered regardless of other conditions.
Proposal 4: Introduce remaining time based Polling PDU transmission for instant STATUS PDU reporting.
2.4 Discussion on RLF
In RLC ARQ, the retransmission of RLC SDU or the RLC SDU segment will not stop until a positive acknowledgement is received from peer side or the count of retransmission reaches the maxRetxThreshold which RLF will be declared. The RRC reestablishment will be triggered after the RLF is declared. Some companies propose a relaxation for the RLF triggered by the RLC retransmission number. However, in our understanding, the count of retransmission reaching the maxRetxThreshold means that the reliable transmission will not be met anymore. Further retransmission will be meaningless. On the other hand, it will be unreasonable and strange if this RLF enhancement is only applicable for the RLC entities for XR service.
Proposal 5: The enhancement for RLF triggered by the RLC retransmission number is not needed.  
3. Conclusion

In this contribution, we discussed solutions to ensure timely RLC retransmission(s) for XR. In particular, we have the following proposals:
Proposal 1: Transmitting side performs autonomous RLC retransmission after the remaining time of PDU is below a configured threshold.
Proposal 2: Selective autonomous RLC retransmission can be considered, e.g. only for PDUs of high PSI.
Proposal 3: Introduce additional STATUS PDU trigger for XR service based on the remaining time for delivery of SDUs to upper layer.
Proposal 4: Introduce remaining time based Polling PDU transmission for instant STATUS PDU reporting.

Proposal 5: The enhancement for RLF triggered by the RLC retransmission number is not needed.
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