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1. Introduction
Enhancements to RLC AM transmissions were first discussed in the context of the user plane enhancements. Given that the enhancements would benefit low-latency traffic matching the XR traffic profile and that such enhancements were determined to be relatively small in scope, companies agreed to study them as part of Release 19 XR. In this contribution, we discuss the limitations of the current RLC AM mechanisms by focusing on the WI objective as follows [1]:
	· Specify the following user plane enhancements [RAN2]
· RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
Including aspects such as: identification of current scheme drawbacks/limitations, enhancement directions.


2. [bookmark: _Hlk110844968][bookmark: _Hlk110945629]Limitations of RLC AM retransmission mechanisms
[bookmark: _Hlk146703871][bookmark: _Hlk146703952]In the current operation of RLC Acknowledgement Mode in NR, the UE first performs the initial transmission of an RLC PDU. Afterwards, the UE only triggers retransmission of an RLC PDU if it receives an RLC status report from the gNB indicating the NACK status for the RLC PDU. For RLC status reporting, the gNB can send a NACK status for an RLC PDU when detecting an SN gap between two consecutively received RLC PDUs [2]. Such a procedure may cause a long delay for a retransmission of an RLC PDU which may not be suitable for an RLC PDU with a small packet delay budget (PDB). This is because, after such a long delay, the retransmission of the RLC PDU may arrive beyond the PDB of the PDU and, hence impacting the QoS. 

Therefore, enhancing the RLC re-transmission for the operation of the RLC AM can be beneficial. To enhance the RLC re-transmission for an RLC PDU with small PDB, the delay gap between the initial transmission and the re-transmission of the RLC PDU can be reduced. One possibility is to allow the UE to retransmit an RLC PDU without waiting for the status reporting from the network to minimize the delay gap between initial transmission and retransmission. 

Observation 1: 	Waiting for RLC status report from the network to trigger RLC re-transmission may result in a packet arriving beyond the PDB.
Proposal 1:	The UE retransmits RLC PDUs with small PDB without waiting for the status report from the network.
Regarding the polling procedure in NR, the UE is allowed to poll the RLC reception status of the gNB by setting the polling bit in the RLC header to one in the following cases:
· The amount of data without polling is larger than a threshold (i.e., PDU_WITHOUT_POLL >= pollPDU; or BYTE_WITHOUT_POLL >= pollByte).
· Its buffer (initial and retransmission buffer) will be empty after the current RLC PDU.
· Its window is stalling (e.g., the gap between the current SN and the ACKed SN is greater than the window size).

In XR applications, the receiver decodes the received data per PDU set. Therefore, the reception status of each PDU set is more important than the reception status of each PDU in a PDU set. Moreover, in an XR application, the PDU sets may arrive at the UE periodically with a certain jitter. It is also expected that the amount of data per PDU set may vary from one PDU set to another. Specifically, the number of PDUs and the number of bytes per PDU set can be different among PDU sets. 
If the current polling procedure is used, in which the UE polls the gNB after a configured number of PDUs or bytes, it is most likely that the UE may poll the RLC status of the gNB in the middle of a PDU set. As a result, the reception status of each PDU set may not be reported. Therefore, it may be beneficial to enhance the polling procedure, which may help the UE to receive the RLC status of one or more PDU sets. 
Observation 2: 	Polling the gNB after a configured number of PDUs or bytes does not inform the UE of the RLC reception status of each PDU set.
Proposal 2:	Study polling enhancements to inform the UE of the reception status for each PDU set.
Regarding DL reception for RLC AM, in the current system, the UE only reports the RLC status if it receives the polling request from the gNB or if it detects an SN gap in the RLC receiver buffer. Moreover, the UE is only allowed to report its RLC status if the t-StatusProhibit timer, used to control the frequency of RLC status reporting, is not running. Such an RLC status reporting procedure may incur a long delay in the retransmission of an RLC PDU if needed. Therefore, it may be beneficial to enhance the RLC status reporting to reduce the reporting delay, especially for the RLC PDU with a small PDB. One possible solution is to allow the UE to report its RLC status periodically to the network, with periodicity configured by the network.
Observation 3: 	With the current RLC status reporting, there may be a delay before the gNB acquires the status of each RLC PDU.
Proposal 3:	Study enhancements to RLC status reporting to reduce the RLC status reporting delay in the downlink.
3. Conclusion
In this contribution, the following observations are made on RLC AM operation:
Observation 1: 	Waiting for RLC status report from the network to trigger RLC re-transmission may result in a packet arriving beyond the PDB.
Observation 2: 	Polling the gNB after a configured number of PDUs or bytes does not inform the UE of the RLC reception status of each PDU set.
Observation 3: 	With the current RLC status reporting, there may be a delay before the gNB acquires the status of each RLC PDU.

Based on this, the following proposals are made:
Proposal 1:	The UE retransmits RLC PDUs with small PDB without waiting for the status report from the network.
Proposal 2:	Study polling enhancements to inform the UE of the reception status for each PDU set.
Proposal 3:	Study enhancements to RLC status reporting to reduce the RLC status reporting delay in the downlink.
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