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1	Introduction
As discussed at the last meeting, the operation of RLC retransmissions within the small PDB needed for XR services faces some difficulties:
-	Retransmissions are triggered in the transmitter by status reports received from the receiver, and this may not be fast enough → means for timely retransmissions need to be investigated;
-	Additional retransmissions may clog the transmission path and stop new PDUs from being transmitted, increasing the severity of the issue → means for avoiding unnecessary retransmissions need to be investigated.
And thus RAN2 agreed the following:
	Faster retransmission triggering
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)



This contribution investigates these two enhancements further.

2	Timely RLC retransmissions
For timely RLC retransmissions, both receiver- and transmitter-based alternatives are possible.
Receiver-based alternatives rely on sending RLC STATUS report to indicate the missing RLC SDU(s). Such reporting is normally triggered by expiry of t-Reassembly timer, which starts after detecting an out of order reception of an RLC SDU. Some companies (e.g. R2-2492573) proposed reducing the t-Reassembly timer values to values as short as 1ms to speed up the status report triggering at the transmitter. However, this can cause sending STAUS reports with pre-mature NACKs for some of the SDUs that are still being transmitted (or retransmitted by lower layers).  
Observation 1: RLC STATUS reporting is not fast enough to fit for short PDB of XR services.
Observation 2: Reducing t-Reassembly timer does not properly solve the issue of slow STAUS report triggering.   
Transmitter-based alternatives depend on triggering retransmissions at the transmitter with or without the knowledge of the failed RLC SDUs. For the cases where the transmitter does not rely on feedback from the receiver (due to its slow nature), some events can be an indication of a need for RLC retransmission. For example, some companies (e.g. R2-2402390) proposed to monitor the remaining time of a PDU and if it falls below a preconfigured threshold, a retransmission is triggered. Such a solution would need to factor in the shorter timer applied to low importance PDU in case of congestion (so that they do not get prioritised wrongly). Moreover, a simple indication that RLC retransmissions are needed would be the scheduling of a TB after transmitting all RLC PDUs once. This could be used to retransmit RLC PDUs blindly.
Proposal 1: RAN2 to investigate blind retransmissions of RLC PDUs.
In order to minimize the number of blind retransmissions, knowledge of the successfully received (ACKed) RLC SDUs can be helpful. However, in its current form, RLC ACKs are held back until a t-Reassembly timer is expired at the receiver. Furthermore, such t-Reassembly timer is only triggered if an out of order SDU is received at RLC. Therefore, it could take a long time to receive an ACK for an RLC SDU. 
Proposal 2: RAN2 to discuss solutions to have a timely ACK for RLC SDUs to reduce amount of blind RLC retransmissions. 

3	Avoiding unnecessary RLC retransmissions 
On high level, there are two ways for a protocol to abandon an SDU: transmitter-initiated, followed by an indication to the receiver, and receiver-initiated. LTE and NR RLC AM are examples where neither one is supported which, on the part of NR, the present work item intends to change.
Other support combinations of transmitter- and receiver-initiated abandoning are discussed in the following.
3.1	Only transmitter-initiated abandoning of SDUs
Example: UTRA RLC and the Move Receiving Window (MRW) indication therein. In this case, for proper handling of the transmitting window, it is crucial for the transmitter to ensure that the discard/SN-gap indication has been successfully delivered. Because of this, it takes 5 pages of TS 25.322 to fully specify the MRW functionality, where essentially the mandatory delivery of a Data PDU is exchanged for a mandatory delivery of the MRW indication, with its own retransmission mechanism and counters, and actions upon persistent failure.
Observation 3: UTRA RLC AM and its 5 specification pages to support Move Receive Window functionality is an example why having only transmitter-initiated abandoning of SDUs becomes complex: the mandatory delivery of a Data PDU is only exchanged for a mandatory delivery of the discard/SN-gap indication.
3.2	Only receiver-initiated abandoning of SDUs
RLC UM and Rel-17 NR PDCP are working examples of this category, where expiry of t-Reassembly/t-Reordering leads to abandoning unreceived SDUs. Because RLC AM advances its transmitting window based only on ACK feedback from the receiver, what RLC AM would need in addition is a way to inform the transmitter of abandoned SDUs so that the transmitting window can be advanced accordingly. Abandoned SDUs could be indicated in the RLC Status PDUs that are exchanged anyway. In fact, abandoned SDUs could even be ACKed as already proposed in [R2-2402699], avoiding impact to the Status-PDU format.
Observation 4:	Introducing only receiver-initiated abandoning of SDUs into RLC AM would require indicating abandoned SDUs to the transmitter for proper advancing of the transmitting window, e.g. as part of RLC Status PDU.
3.3	Both transmitter- and receiver-initiated abandoning of SDUs
With the introduction of PDCP SN gap report as part of ongoing Rel-18 work, NR PDCP is being upgraded into this category. As already apparent from the Rel-18 discussions, whether or not the protocol performs reordering is pivotal in terms of whether or not a discard indication from transmitter to receiver is useful in addition to receiver-initiated abandoning of SDUs. RAN2 was unanimous in their view that when the protocol delivers received SDUs to upper layer out of order, the discard indication is not a useful addition. Given that also RLC AM does not reorder received SDUs, the same conclusion should be valid.
Observation 5:	Like unanimously concluded with the Rel-18 PDCP SN gap report, if a protocol performs receiver-initiated abandoning of SDUs and – like NR RLC -  does not reorder received SDUs, an indication of abandoned SDUs from transmitter to receiver is not a useful addition.
3.4	Our proposal
Based on the previous subsections we propose the following.
Proposal 3: RAN2 introduce only receiver-initiated abandoning of SDUs (like supported by RLC UM and Rel-17 NR PDCP) into RLC AM.
Proposal 4: For proper advancing of the transmitting window, RLC AM is enhanced with a way for the receiver to indicate abandoned SDUs to the transmitter.

4	Conclusion
This document has made the following observations:
Proposal 1: RAN2 to investigate blind retransmissions of RLC PDUs.
Proposal 2: RAN2 to discuss solutions to have a timely ACK for RLC SDUs to reduce amount of blind RLC retransmissions. 
Proposal 3: RAN2 introduce only receiver-initiated abandoning of SDUs (like supported by RLC UM and Rel-17 NR PDCP) into RLC AM.
Proposal 4: For proper advancing of the transmitting window, RLC AM is enhanced with a way for the receiver to indicate abandoned SDUs to the transmitter.







