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[bookmark: _Ref178064866]This contribution discusses details of RLC enhancements based on the following agreements.
	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)
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For solutions to ensure timely RLC retransmission(s) for XR
The basic RLC AM retransmission mechanism is based on a STATUS PDU. When the transmitting entity receives the STATUS PDU, the transmitting entity can retransmit only RLC SDU which is indicated by a NACK_SN in the STATAU PDU. This means that the transmitting entity has to delay the retransmission of the RLC SDU until the STATUS PDU is received. In addition, even though the transmitting entity receives the STATUS PDU, if the received STATUS PDU does not include a NACK_SN for the RLC SDU in the transmitting window, the transmitting entity cannot retransmit the RLC SDU and should wait for the next STATUS PDU including a NACK_SN of the RLC SDU. For this reason, RAN2 should consider two approaches together for ensuring timely RLC retransmission(s) for XR: one is how to get a STATUS PDU for timely retransmission for XR and another is how to retransmit the RLC SDU without the STATUS PDU since the received STATUS PDU may not include a NACK_SN for the delay-critical RLC SDU timely.
For how to get a STATUS PDU for timely retransmission for XR, the current STATUS PDU can be triggered by polling at the transmitting entity or SN gap detection at the receiving entity. As per the current RLC specification, the transmitting entity can include a poll bit to request a 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 delay status of a RLC SDU. In this situation, even though the delay-critical RLC SDU is transmitted, the transmitting entity cannot include a poll bit unless the current condition for polling is satisfied. The transmitting entity may not receive the STATUS PDU at the needed time point for the delay-critical RLC SDU since there is no poll included in the last transmission and the receiving entity may not detect any missing RLC SDUs. As a result, the delay-critical RLC SDU may not have another retransmission opportunity before exceeding PDB and this should become an out-dated RLC SDU unnecessarily. Thus, it would be important to receive the STATUS PDU after the delay-critical RLC SDU transmission to satisfy the PDB of the delay-critical RLC SDU. The transmitting entity should include a poll when the delay-critical RLC SDU is submitted to the lower layer for transmission. 
Proposal 1. The transmitting AM RLC entity include a poll when the delay-critical RLC SDU is submitted to the lower layer for transmission.

Even if the proposal 1 is agreed, it should be considered how to retransmit the RLC SDU without the STATUS PDU since there is still possibility not to receive the STATUS PDU timely. For instance, if the PDU including a poll is missed, another poll bit can be included again after expiry of a poll retransmission timer and it would take an unacceptable time for delay-critical RLC SDUs. In addition, even the PDU including a poll is successfully transmitted, the receiving entity cannot know exactly which RLC SDU is a delay-critical RLC SDU at the transmitting entity. The receiving entity cannot selectively include necessary NACK_SN for the delay-critical RLC SDU and NACK_SN in the STATUS PDU is determined only based on the identified missing SN from the receiving window. Thus, it would be hard to receive the STATUS PDU at the time point where the transmitting entity wants for retransmission of delay-critical RLC SDU. To overcome this limitation of RLC AM retransmission mechanism, we think that if a RLC SDU in the transmitting window is indicated as a delay-critical RLC SDU by the PDCP, this delay-critical RLC SDU should be considered for retransmission without receiving NACK_SN for this delay-critical RLC SDU. Furthermore, considering low remaining time of the delay-critical RLC SDU, one time retransmission of the delay-critical RLC SDU would not be sufficient since a retransmission of the delay-critical RLC SDU can be also failed and the transmitting entity may not receive another STATUS PDU before exceeding the PDB of the delay-critical RLC SDU. Therefore, multiple autonomous retransmissions should be considered for the delay-critical RLC SDU to satisfy the PDB.
Proposal 2. If a RLC SDU in the transmitting window is indicated as a delay-critical RLC SDU, this delay-critical RLC SDU should be considered for retransmission without receiving NACK_SN for this delay-critical RLC SDU.
Proposal 3. Multiple autonomous retransmissions of a delay-critical RLC SDU are supported. 

How to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets)
It would be good to know first when unnecessary retransmission happens. The current RLC AM retransmission mechanism does not allow the transmitting entity to retransmit the RLC SDU unless the NACK_SN for this RLC SDU is received in the STATUS PDU. To support lossless transmission, the RLC AM cannot move the transmitting window forward if the RLC SDU located at the lower edge of the transmitting window is not ACKed by the STATUS PDU and then keeps waiting the STATUS PDU for retransmitting the RLC SDU. In this condition, the concerned situation will occur only when the RLC SDU in the transmitting window does not indicated by ACK_SN for a long time with or without retransmission of the RLC SDU. In other words, this can happen because the STATUS PDU is not received timely and retransmission of the RLC SDU is not performed early before becoming out-dated RLC SDU.
Observation 1. Unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) can happen because the STATUS PDU is not received timely and retransmission of the RLC SDU is not performed early before becoming out-dated RLC SDU.

In our view, if RAN2 find a solution to enhance the current RLC AM retransmission mechanism based on the RAN2 agreement as below box, RLC SDUs can be retransmitted timely and then we doubt whether unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) is a real problem since RLC SDU in the transmitting window can receive the STATUS PDU timely and even retransmission of the delay-critical RLC SDU can be performed without receiving STATUS PDU as suggested by many companies in the last RAN2 meeting.
	RAN2 will analyse solutions to ensure timely RLC retransmission(s) for XR



We also think that introducing solutions to ensure timely RLC retransmission(s) for XR is way more important than solutions to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets). This is because if solutions to ensure timely RLC retransmission(s) for XR is introduced, unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) can be avoided. However, even if solutions to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) is introduced, timely RLC retransmission(s) for XR cannot be supported and anyway RAN2 should find a solution to ensure timely RLC retransmission(s) for XR as well. 
Observation 2. If RAN2 find a solution to ensure timely RLC retransmission(s) for XR, unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) may not be a serious problem anymore. 
Observation 3. Even if solutions to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) is introduced, anyway RAN2 should find a solution to ensure timely RLC retransmission(s) for XR.

Given the observation 1, 2 and 3, we don’t think that solutions to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) is critical. We would like to focus on solutions to ensure timely RLC retransmission(s) for XR in Rel-19. 
Proposal 4. RAN2 will not find a solution to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) in Rel-19 XR. 
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Based on the above discussions, we present the following observations and proposals:
Observation 1. Unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) can happen because the STATUS PDU is not received timely and retransmission of the RLC SDU is not performed early before becoming out-dated RLC SDU.
Observation 2. If RAN2 find a solution to ensure timely RLC retransmission(s) for XR, unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) may not be a serious problem anymore. 
Observation 3. Even if solutions to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets) is introduced, anyway RAN2 should find a solution to ensure timely RLC retransmission(s) for XR.

Proposal 1. The transmitting AM RLC entity include a poll when the delay-critical RLC SDU is submitted to the lower layer.
Proposal 2. If a RLC SDU in the transmitting window is indicated as a delay-critical RLC SDU, this delay-critical RLC SDU should be considered for retransmission without receiving NACK_SN for this delay-critical RLC SDU.
Proposal 3. Multiple autonomous retransmissions of a delay-critical RLC SDU are supported. 
Proposal 4. RAN2 will not find a solution to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets). 


