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1. Introduction
In the last meeting, RAN2 agreed to analyse the following two directions for RLC AM enhancement for XR [1]:
	· [bookmark: _Hlk117090237]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 paper, we will discuss the two enhancement directions separately.
2. [bookmark: _Hlk117151813]Discussion
2.1. Enhancements to ensure timely RLC retransmission(s)
In RAN2#125bis meeting, companies mainly proposed the following two approaches to ensure timely RLC retransmission(s) for RLC AM.
· Approach 1: Blind retransmission
Blind retransmission is a kind of proactive retransmission, allowing the transmitting AM RLC entity to autonomously perform RLC retransmissions without waiting for the RLC NACK feedback. In this approach, the transmitting AM RLC entity may decide to perform blind retransmissions based on traffic needs (e.g., the delay budget of the RLC SDU) or the HARQ feedback from the physical layer (e.g., the number of HARQ retransmission failures). 
In XR, one of the common case to cause late PDUs is congestion. Thus, the congestion scenario is a primary scenario that requires optimization. In a congested scenario, blind retransmission may have a negative impact on the system and worsen the congestion, as the transmitting RLC entity may perform unnecessary RLC retransmission, leading to the wastage of radio resources, even if the packet has already been successfully received.
Observation 1: Blind retransmission may make the congestion worse.
For blind retransmission based on HARQ feedback, it is possible for the network to perform DL RLC blind retransmission based on the HARQ feedback. However, in the case of UL, there is no HARQ feedback and the UE is unable to determine whether the HARQ transmission is successful or the network just gives up the HARQ retransmission when the NDI is toggled. As a result, it is not feasible for the UE to perform UL blind RLC retransmissions based on the HARQ feedback.
Observation 2: Blind retransmission based on UL HARQ feedback is not feasible according to the existing HARQ mechanism.
Considering the negative effects of blind retransmission and the relatively large specification impact. We think there is no need to support the blind retransmission in Rel-19.
Proposal 1: Blind retransmission is not supported in Rel-19.
· Approach 2: Enhance the status report or polling mechanism to speed up the RLC retransmission
In this approach, several solutions have been proposed to reduce the time for STATUS reporting, so that the transmitting RLC entity can initiate retransmission for the NACK RLC SDU timely. 
One solution is to introduce new STATUS reporting triggering mechanisms, such as introducing a new timer to decrease the time for the receiving RLC entity to initiate STATUS reporting [2] or making the transmitting RLC entity to initiate polling based on the delay budget of the RLC SDU [3]. 
Another solution is to reuse the existing mechanism for triggering STATUS reporting and introduce smaller values with finer granularity for the existing timer (e.g., t-Reassembly, t-StatusProhibit, and t-PollRetransmit) and parameters (e.g, pollPDU and pollByte) to reduce the time for triggering STATUS reporting. 
In our view, both solutions can effectively ensure timely retransmission. However, the second solution is preferred due to its simplicity. Given that only the header and ACK_SN are mandatory present in the STATUS PDU, more frequent STATUS reporting for the second solution is not expected to introduce too much radio resources wasting. Details on which timer/counter needs to be extended, and the exact extended value for each timer/counter could be further discussed after this approach is proceed. 
[bookmark: _GoBack]Proposal 2: Introduce smaller values with finer granularity for existing RLC STATUS reporting related timers (e.g., t-Reassembly, t-StatusProhibit, and t-PollRetransmit) or counters (e.g., pollPDU and pollByte) to reduce the time for triggering STATUS reporting. FFS on which timer(s)/counter(s) and exact value(s).
2.2. Enhancements to avoid unnecessary retransmissions
To prevent the wastage of resources and the delay caused by unnecessary RLC retransmission, the RLC retransmission should be capable of being skipped or relaxed (e.g., reducing the retransmission number) for specific packets (e.g., packets that no longer meet the PDB/PSDB requirements or are about to exceed the PDB/PSDB requirements). 
In our view, there are primarily two approaches for skipping/relaxing the RLC retransmissions.
· Approach 1: RLC retransmissions skipping/relaxing based on preconfigured conditions
In this option, the UE determines whether RLC retransmission should be skipped or relaxed based on conditions configured by the network. The conditions may encompass the delay information of the packets, the channel conditions, or other information. Once the specified condition(s) are met, the UE will skip RLC retransmission or reduce the retransmission number for the packets. To progress in this direction, it is essential to discuss the definition of the conditions and determine when the UE should check the conditions.
Proposal 3: UE determines whether RLC retransmission should be skipped or relaxed based on conditions configured by the network for RLC AM.
· Approach 2: RLC retransmissions skipping/relaxing based on indicator from the receiver
In this option, whether RLC retransmission skipping/relaxing should be performed relies on the indicator from the receiver. For UL, the network indicates the UE to skip or relax the RLC retransmission, while for DL, the UE indicates the network to skip or relax the RLC retransmission. For this option, it is essential to discuss the type of information on which the indicator from the network or UE is based, as well as when to send the indicator.
Proposal 4: The receiver indicates the transmitter to skip or relax the RLC retransmission for RLC AM.
For both the directions we proposed above, if the transmitter stops retransmission, the corresponding RLC SDU(s) and PDU(s) should be discarded. Besides, the transmitter should inform the receiver about the discarded packets and enable the receiving window to advance, similar as the mechanism in PDCP layer for PDCP SDU discard.
Proposal 5: The transmitter should discard the corresponding RLC SDU and RLC SDU segment when the RLC retransmission is skipped. 
Proposal 6: The transmitter should inform the receiver of the SN gap due to the discard of RLC SDU(s).
3. Conclusion
In this contribution, we discuss the potential directions of RLC AM enhancements, and we have the following observations and proposals:
Enhancements to ensure timely RLC retransmission(s)
Observation 1: Blind retransmission may make the congestion worse.
Observation 2: Blind retransmission based on UL HARQ feedback is not feasible according to the existing HARQ mechanism.
Proposal 1: Blind retransmission is not supported in Rel-19.
Proposal 2: Introduce smaller values for existing RLC STATUS reporting related timers (e.g., t-Reassembly, t-StatusProhibit, and t-PollRetransmit) or counters (e.g., pollPDU and pollByte) to reduce the time for triggering STATUS reporting. FFS on which timer(s)/counter(s) and exact value(s).

Enhancements to avoid unnecessary retransmissions
Proposal 3: UE determines whether RLC retransmission should be skipped or relaxed based on conditions configured by the network for RLC AM.
Proposal 4: The receiver indicates the transmitter to skip or relax the RLC retransmission for RLC AM.
Proposal 5: The transmitter should discard the corresponding RLC SDU and RLC SDU segment when the RLC retransmission is skipped. 
Proposal 6: The transmitter should inform the receiver of the SN gap due to the discard of RLC SDU(s).
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