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1	Introduction
[bookmark: _Ref178064866]In this contribution, we will share our views on the following objective, RLC re-transmission related enhancements [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. 


2	Discussion
In the last RAN2 meeting in Changsha. The following agreements were made. In this contribution we share our views on both timely RLC retransmission(s) and avoid unnecessary retransmissions.
	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)



2.1. Timely RLC retransmission(s)
In some situations, retransmissions may take time, resulting in the discarding of RLC PDUs with a small packet delay budget. In cases of stable radio quality, frequent retransmissions may not occur, and a longer Poll Prohibit timer would be advantageous in terms of radio resources, with no associated issues. However, in scenarios where radio quality is not so stable, a longer Poll Prohibit timer could lead to delayed retransmissions, ultimately resulting in the discarding of RLC PDUs. To resolve this issue, there appear to be two potential approaches: autonomous retransmission without waiting for a NACK from the receiving AM RLC entity and enhancements to the polling mechanism. Regardless of the approach we choose, we must consider the drawbacks, such as increased consumption of radio resources for retransmissions and STATUS PDUs.
[bookmark: P1]Proposal 1: RAN2 discuss the drawbacks caused by Timely RLC retransmission(s): consuming more radio resources for retransmissions and STATUS PDUs (i.e. RAN2 discuss whether there are any cases/scenarios the drawbacks are acceptable)

[bookmark: P2]Proposal 2: If RAN2 identifies cases/scenarios where the drawbacks are acceptable, then RAN2 discuss potential solutions for Timely RLC retransmission(s) which are used only for those acceptable cases/scenarios.

2.2. Avoid unnecessary retransmissions

Avoid avid retransmitting in-flight old data
	RLC-AM is useful to limit data loss, however RLC-AM feedback or retransmission triggering mechanisms are not well adapted for short packet delay budgets applicable to XR traffic. Also, for RLC AM, considerable amounts of data may be in-flight, i.e. in the window, and there is no current way to avoid retransmitting this data, even if the data is old.



The WID mentions in-flight old data, which does not need to be retransmitted in its justification part. In our understanding, this in-flight old data refers to the PDCP SDUs that are discarded when the PDCP discard timer expires. With short packet delay budgets, we believe that more discarded PDCP SDUs lead to more useless RLC retransmissions of RLC PDUs. Thus, we propose to discuss solutions to avoid this unnecessary retransmission.
[bookmark: P3]Proposal 3: RAN2 agree to discuss mechanisms to avoid retransmitting RLC PDUs associated with the discarded PDCP SDUs.

Identification of discarded RLC SDUs
To avoid this unnecessary retransmission, first transmitting side of an AM RLC entity in UE needs to identify discarded RLC SDUs. Regarding this identification, we confirm that the current PDCP, RLC specifications specify that PDCP indicates the discard to RLC. Also, the current specification does not allow to introduce an RLC SN gap. However, if we consider discarding all in-flight old data, all discarded PDCP SDUs, it will result in RLC SN gap(s).
TS38.323
	[bookmark: _Toc37126954][bookmark: _Toc46492067][bookmark: _Toc46492175][bookmark: _Toc52581965]5.3	SDU discard
When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU. If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.
For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
NOTE:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.



TS38.322
	[bookmark: _Toc5722479][bookmark: _Toc37462999][bookmark: _Toc46502543][bookmark: _Toc60824395]5.4	SDU discard procedures
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.



How to introduce RLC SN gap(s)
To consider introducing RLC SN gaps, first we must discuss whether the transmitting side notifies the RLC sequence numbers of discarded RLC PDUs to the receiving side. In our view, this indication of RLC sequence numbers is mandatory for the case where transmitting side will not retransmit the discarded RLC PDUs. Without this indication, the receiving side will continue to request the retransmission of the discarded RLC PDUs forever, nevertheless the transmitting will not retransmit the discarded RLC PDUs.
[bookmark: P4][bookmark: _Hlk163066273]Proposal 4: RAN2 agree to introduce the indication of the RLC sequence numbers of discarded RLC PDUs, the indication is from the transmitting side to the receiving side.
The next discussion will be the behaviour of the receiving side after the indication. In our view, it is better to have the receiving side refrain from requesting the retransmission of discarded RLC PDUs to the transmitting side and consider the discarded RLC PDUs as if they were received correctly. It means that the receiving side of an AM RLC entity will not include NACK_SN information of discarded RLC PDUs and include ACK_SN information of discarded RLC PDUs instead, in other word, this STATUS PDU will not request the transmission of discarded RLC PDUs.
[bookmark: P5][bookmark: _Hlk163116339]Proposal 5: RAN2 agree that after the SN indication of discarded RLC PDUs, the reviving side AM entity will not include NACK_SN information of discarded RLC PDUs in STATUS PDU, will include ACK_SN information of discarded RLC PDUs in STATUS PDU instead.
[bookmark: _Hlk118378814]Final discussion is the behaviour of the transmitting side after the SN indication. The transmitting side will receive the STATUS PDU including ACK_SN information of discarded RLC PDUs. At this point the transmitting side can treat discarded RLC PDUs as if those were received correctly at the receiving side. Furthermore, the transmitting side will not receive NACK_SN information of discarded RLC PDUs, thus no more retransmission for the discarded RLC PDUS is triggered.
[bookmark: P6]Proposal 6: RAN2 agree that after the SN indication of discarded RLC PDUs, when the transmitting side AM entity receive the STASU PDU including ACK_SN information of discarded RLC PDUs from the receiving side, then the transmitting side treat the discarded RLC PDUs as if those were received correctly at the receiving side.

3	Conclusion
We make the following proposals:

Proposal 1: RAN2 discuss the drawbacks caused by Timely RLC retransmission(s): consuming more radio resources for retransmissions and STATUS PDUs (i.e. RAN2 discuss whether there are any cases/scenarios the drawbacks are acceptable)
Proposal 2: If RAN2 identifies cases/scenarios where the drawbacks are acceptable, then RAN2 discuss potential solutions for Timely RLC retransmission(s) which are used only for those acceptable cases/scenarios.
Proposal 3: RAN2 agree to discuss mechanisms to avoid retransmitting RLC PDUs associated with the discarded PDCP SDUs.
Proposal 4: RAN2 agree to introduce the indication of the RLC sequence numbers of discarded RLC PDUs, the indication is from the transmitting side to the receiving side.
Proposal 5: RAN2 agree that after the SN indication of discarded RLC PDUs, the reviving side AM entity will not include NACK_SN information of discarded RLC PDUs in STATUS PDU, will include ACK_SN information of discarded RLC PDUs in STATUS PDU instead.
Proposal 6: RAN2 agree that after the SN indication of discarded RLC PDUs, when the transmitting side AM entity receive the STASU PDU including ACK_SN information of discarded RLC PDUs from the receiving side, then the transmitting side treat the discarded RLC PDUs as if those were received correctly at the receiving side.
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