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1. Introduction
In the Rel-19 XR WI report [1], there was the following objective: 
	· [bookmark: _Toc54284460]Specify the following user plane enhancements [RAN2]
· RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 


In this contribution we will discuss RLC AM retransmission enhancement for XR service, especially for the PDU with short delay budget.  
2. Discussion
2.1 background
It is well known that the Radio Link Control (RLC) layer play a pivotal role in ensuring the efficient and reliable transmission of data. It operates in three distinct modes: Transparent Mode (TM), Unacknowledged Mode (UM), and Acknowledged Mode (AM). Depending on the functional characteristics of each transmission mode, the TM is primarily used for transmitting service data with high real-time requirements. The UM is mainly employed for transmitting service data with both high real-time requirements and relatively large packet sizes. The AM is primarily used for transmitting signaling and service data with high reliability requirements.
In the current RLC protocol, to guarantee transmission reliability, the AM mainly has the following features:
· Transmitting and receiving window mechanisms based on sliding windows on both the transmitter and receiver sides;
· segmentation and reassembly of RLC SDUs, re-segmentation of RLC SDU segments;
· Duplicate detection mechanism based on Sequence Number (SN);
· Automatic Repeat request (ARQ) mechanism which further including:
· Polling mechanism on the transmitter based on the number of sent PDUs, the number of sent bytes, the send buffer becoming empty, the stalling of the sending window, and the polling retransmit timer (t-PollRetransmit);
· Error detection mechanism on the receiver, namely the transmission failure detection mechanism based on the reassembly timer (t-Reassembly);
· Status reporting mechanism on the receiver based on polling or reception failure detection mechanism;
· Retransmission mechanism on the transmitter based on status reports.
2.2 Potential issues analysis
The XR service requires both high transmission reliability and low transmission delay. In the technical discussions and standardization process of Rel-18 XR WI, the RLC AM would be used for XR service transmission. Based on the PDU Set model for XR service, at the AM RLC transmitting entity, multiple PDUs of a PDU Set arrive at the RLC entity as RLC SDUs sequentially over time. However, the QoS of PSDB is for the entire PDU Set, therefore the actual available transmission delay budget for RLC SDUs differs, and the difference can be not negligible- the earlier a RLC SDU arrives, the more budget available. The current RLC AM , in its pursuit of maximum reliability, does not differentiate its transmission mechanism for different RLC SDUs with different delay budgets, specifically including the following aspects.
· Polling mechanism without considering SDU delay budget
The existing RLC AM polling mechanism is based on the transmitter timer t-PollRetransmit, and the configuration related to the timer t-PollRetransmit is based on RLC bearer and its corresponding RLC AM entities, i.e., an AM RLC transmitting entity will use configuration information for all RLC SDUs. Based on this mechanism, regardless of the delay budget of the received SDU, the AM RLC transmitting entity will poll according to the configuration information for the timer t-PollRetransmit. As illustrated in Figure 1, if the delay budget of an SDU is less than the expiration time of the timer t-PollRetransmit, then that SDU may be discarded without getting a chance to be polled. The result is that even though the RLC AM is used, in fact, the SDU does not get any opportunity for retransmission, and the effect is similar to that of RLC UM. Therefore, it is necessary to enhance the transmitter polling mechanism of the existing RLC AM based on the delay budget of the SDU. 


Figure 1
Proposal 1: RAN2 to study on enhancing the current transmitter polling mechanism of the RLC AM based on the delay budget of the SDU.
· Status reporting mechanism without considering SDU delay budget
The current RLC AM status report mechanism consists of two types of triggers. One is based on polling from the transmitter side, and the other is based on reception failure detection on the receiver side, where reception failure detection is carried out based on the t-Reassembly timer. Like the t-PollRetransmit timer, the configuration related to the t-Reassembly timer is also based on the RLC bearer and its corresponding RLC AM entity. This means that a AM RLC receiving entity will use the same configuration information for all the received SDUs. Based on this mechanism, on the one hand, the AM RLC receiving entity cannot perceive the delay budget of a particular SDU in a PDU Set. On the other hand, as illustrated in Figure 1, if an SDU delay budget is less than the t-Reassembly timer expiration time, it may be obsolete without ever getting a chance for error detection. Consequently, despite using the RLC AM, the SDU does not get any opportunity for retransmission, the effect being similar to RLC AM. Therefore, it's necessary to enhance the receiver error detection mechanism of the current RLC AM based on the SDU delay budget. 
Proposal 2: RAN2 to study enhancing the receiver error detection mechanism of the current RLC AM based on the SDU delay budget.
· No mechanism for retransmission termination based on the SDU delay budget
According to the current RLC protocol, the retransmission for an SDU can only be terminated when its retransmission reaches the uniformly configured maxRetxThreshold. Since the retransmission corresponding to a SDU is influenced by the wireless transmission environment and is uncertain, its transmission time is also uncertain. This is unacceptable for an SDU with a definite delay budget. Additionally, according to the current RLC protocol, for an RLC SDU that has not yet been segmented for transmission, if the delay budget of the SDU has been used up, the PDCP layer can instruct the RLC layer to discard the SDU. But if partial SDU segment has already been delivered successfully, to ensure the SN continuity of the AM RLC receiving entity, even if the AM RLC transmitting entity received discard instruction for the SDU, the transmitter still needs to continue the transmission of the remaining segments of the SDU and cannot terminate its transmission. On the receiver side, similarly, it will continue to request retransmission of these remaining segments through the error detection mechanism. This will lead to unnecessary data transmission and a waste of wireless resources. Therefore, it is necessary to timely terminate the retransmission of the remaining segments based on the SDU delay budget.
Proposal 3: RAN2 to study the mechanism for timely terminating the retransmission of the remaining segments based on the delay budget of the SDU.
· No mechanism to prioritize the transmission based on the SDU delay budget
The current RLC AM transmiting entity only supports to prioritize the transmission of control PDUs and retransmitted PDUs, and does not support to prioritize the transmission mechanism based on the SDU delay budget. If a priority transmission mechanism based on the SDU delay budget is supported, SDUs with a smaller delay budget will be transmitted first and will also have more retransmission opportunities, which is beneficial to enhancing the transmission reliability of such SDUs.
Proposal 4: RAN2 to study supporting a priority transmission mechanism based on the SDU's delay budget.
3. Conclusion
In this contribution, we discussed the RLC AM retransmission enhancement for XR service and provided our proposals as follows:
Proposal 1: RAN2 to study on enhancing the current transmitter polling mechanism of the RLC AM based on the delay budget of the SDU.
Proposal 2: RAN2 to study enhancing the receiver error detection mechanism of the current RLC AM based on the SDU delay budget.
Proposal 3: RAN2 to study the mechanism for timely terminating the retransmission of the remaining segments based on the delay budget of the SDU.
[bookmark: _Toc54284462]Proposal 4: RAN2 to study supporting a priority transmission mechanism based on the SDU's delay budget.
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