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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In the RAN2#125bis meeting at Changsha, RAN2 discussed RLC enhancement and achieved the following 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 discuss both how to ensure timely RLC retransmission (2.1) and how to avoid unnecessary retransmission (2.2).  
Discussion
[bookmark: _Ref164874554]Timely RLC retransmission
Status reporting at RLC receiver is triggered either on demand by the RLC transmitter (polling bit) or by the detection by the RLC receiver of a lost SDU. A SDU is detected as lost when both a sequence number gap is detected and a timer (e.g., t-reassembly) is elapsed.
Thus, at the RLC transmitter side the decision to retransmit a SDU is delayed both by polling and t-reassembly timer. While it may reduce the overhead (or the total number of retransmissions), it introduces additional delay when the lower layers eventually fail to transmit correctly the SDU. For applications (XR) that requires both high reliability and low latency this additional delay is not acceptable.
Furthermore, delaying the retransmission of one SDU has also a negative consequence on the transmit window management. The transmit window is only updated when the reception status of the lower bound SDU is confirmed to be good, otherwise it stays unchanged even if new SDUs are provided by an upper layer of the protocol stack (e.g., PDCP) for transmission. For example, a second PDU Set transmission can be stalled because the reception status of one SDU of a first PDU Set is not confirmed and the second PDU Set’s PDUs sequence numbers are out of the transmit window. 
Observation 1: In RLC AM, the retransmission of PDUs can experience large delay 
Some network parameters can be tuned to improve the status report responsiveness. The maximum polling frequency can be configured as one polling bit every 4 packets. But polling frequency cannot match the PDU Sets boundaries because PDU Set boundaries are variable. 
Alternatively, t_reassembly timer can be reduced (or even set to 0), which increases the responsiveness of the RLC receiver once the sequence number gap is detected. But reducing the t-reassembly timer increases the number of false missing detections, which can then increase the overheads across the network. Accordingly, there is a need to manage the retransmission of data during RLC AM operating conditions in order improve the operating efficiency of such communication networks.
Observation 2: Relying on RLC parameter tunning such as polling frequency or t_reassembly timer cannot solve the issue.
One way to reduce the retransmission delay is to anticipate the retransmission of PDUs with unknown status. The unknown status is indicative of the PDU having been transmitted to the receiver but not acknowledged as being received or detected lost by the receiver. 
This enables earlier and more efficient retransmission of some PDUs, which thereby minimizes the overheads when compared to systematic retransmission.
Proposal 1: Consider anticipated retransmission of PDUs with unknown status.
The overhead may be further reduced if the anticipated retransmission of PDUs with unknown status is not systematically triggered. For example, the anticipated retransmission of PDUs having an unknown status may occur following the transmission of all PDUs of a PDU Set.
Proposal 2: Further study the criteria for triggering anticipated retransmission of PDUs with unknown status.
[bookmark: _Ref164874570]Avoid unnecessary retransmission
The RLC AM ARQ mechanism is based on perpetual retransmission of RLC SDU, which may belong to a PDU Set. A radio link failure condition (RLF) occurs if the retransmission is stopped (e.g., if the number of retransmissions exceed a threshold value). This can lead to the current session being reset, at which point the UE may be handed over to another gNB. Consequently, any retransmissions that occur after the PSDB and before the RLF threshold are unproductive, since they will likely be discarded (e.g., even if successfully received by the UE) and yet they occupy valuable transmission time that could otherwise be allocated to another session (e.g., transmission of the next PDU Set). Such unproductive retransmissions can delay the subsequent transmission of data. 
Observation 3: Any retransmissions that occur after the PSDB and before the RLF threshold are unproductive.
Stopping the retransmission after PSDB shall be done in dependence on a number of retransmissions of the PDU exceeding a predetermined discard threshold value that is less than the threshold value associated with a radio link failure of the network.  
Proposal: Add a second threshold (smaller than RLF threshold) for stopping the retransmission of PDUs linked to PDU Sets.
Alternatively, the RLC transmitter can rely on upper layer discard timer to stop the retransmission of the PDU linked to a PDU Set.
Proposal 3: Study two alternatives to stop the retransmission of RLC PDUs linked to PDU Sets after PSDB and before RLF
· Based on a second threshold
· Based on discard timer
Conclusion
In this contribution, we conclude the following observations and proposals.
Observation 1: In RLC AM, the retransmission of PDUs can experience large delay 
Observation 2: Relying on RLC parameter tunning like polling frequency or t_reassembly timer cannot solve the 
issue.
Observation 3: Any retransmissions that occur after the PSDB and before the RLF threshold are unproductive.
Proposal 1: Consider anticipated retransmission of PDUs with unknown status.
Proposal 2: Further study the criteria for triggering anticipated retransmission of PDUs with unknown status.
Proposal 3: Study two alternatives to stop the retransmission of RLC PDUs linked to PDU Sets after PSDB and before RLF
· Based on a second threshold
· Based on discard timer
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