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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
[bookmark: OLE_LINK3]Rel-19 XR WI[1] has an objective for RAN2 to specify RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. .
In RAN2#125bis meeting, the following agreements have been made[2]:
	· We focus on RLC AM
· 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)


[bookmark: OLE_LINK22] In this contribution, we will further discuss the RLC re-transmission related enhancements and give our proposals.
2. Discussion
Issue 1: RLC re-transmission related enhancements
When an RLC PDU containing an RLC SDU segment is lost, the receiving RLC entity waits for the lost PDU for RLC SDU reassembly, and only the reassembled RLC SDU can be delivered to upper layer (e.g. PDCP layer and Application layer).
For the RLC AM mode, if an RLC PDU(e.g. RLC SDU segment) is missed, RLC status PDU will be used to trigger the re-transmission, but the current RLC Status PDU can only be triggered based on “poll” bit or based on t-reassembly timer, it cannot be triggered in a timely manner for delay critical service. E.g. if “poll” bit is set too frequently but there is no PDU missing, frequent RLC status PDUs will waste unnecessary radio resource; if “poll” bit is not set frequently but there is PDU missing, the lost PDU cannot be retransmitted timely. And the value range of t-reassembly timer is not finer(e.g. ms0, ms5, ms10, ms15, ms20, ms25, ms30,...) enough to trigger the RLC status PDU timely. 
Observation 1.  The current RLC retransmission mechanism cannot provide feedback in a timely manner for delay critical service.
In the RAN2#125bis meeting, blind re-transmission of RLC PDU is proposed. But if the transmitting entity does not know whether a RLC PDU has been transmitted unsuccessfully and always re-transmission of every RLC PDU, the re-transmission of the RLC PDU that has already been transmitted successfully will waste the radio resource. Especially for XR service will large data rate, the blind re-transmission of every PDU will impact the network capacity. 
Observation 2: Blind re-transmission of RLC PDU will waste radio resource and impact network capacity.
In the RAN2#125bis meeting, RLC transmission triggered by HARQ NACK is also proposed. But for UL HARQ procedure, the HARQ NACK is explicitly indicated by NDI in PDCCH, and based on NDI in PDCCH, UE cannot determine that the PDU is transmitted unsuccessfully, or the HARQ re-transmission times reaches the maximun limitation. Thus, based on UL HARQ NACK, UE cannot determine whether a UL PDU is transmitted unsuccessfully.
Observation 3: Based on UL HARQ NACK, UE cannot determine whether a UL PDU is transmitted unsuccessfully.
To improve the RLC AM PDU re-transmission efficiently, the following mechanism can be considered:
Option 1: When the receiving RLC entity detects a missing RLC PDU (e.g. an RLC segment gap is detected), it immediately triggers the RLC status PDU to trigger the retransmission of the missing RLC PDU.
Option 2: When the receiving RLC entity detects an RLC PDU (e.g. RLC SDU or RLC SDU segment) missing, it starts a timer for waiting for the missed RLC PDU (e.g. a prohibit timer in the receiving side of an AM RLC entity in order to prohibit transmission of a STATUS PDU for a duration to wait for the missed RLC PDU). When the timer expires, the RLC STATUS PDU can be triggered.
Option 2 can trigger the RLC PDU retransmission in a timely fashion for delay critical service and can avoid unnecessary RLC STATUS PDUs based on network configuration (of the prohibit timer). In fact, Option 1 can be realized with option2 by setting the prohibit timer to zero. Thus, we prefer option 2 which is more flexible. 
For option 2, the t-Reassembly timer can be reused, but some finer values(e.g. ms2, ms3, ms4, ms6, ...) should be extended.
Proposal 1: Timer with finer value range triggering RLC STATUS report is supported. e.g. when the receiving RLC entity detects an RLC PDU missing, it starts a timer, when the timer expires and the missing PDU has not been received yet, an RLC STATUS PDU will be triggered.
When there are a large number of data PDUs to be transmitted in the receiving RLC entity, the Data PDUs may block the STATUS PDU transmission, in which case the STATUS PDU can will not be transmitted in a timely manner and retransmissions cannot be triggered. To overcome this issue, RLC STATUS PDU should be prioritized over RLC data PDUs during LCP in MAC layer.
Proposal 2: RLC STATUS PDU should be prioritized over RLC data PDUs during LCP in MAC layer.
In some cases, the transmitting RLC entity may discard some RLC PDUs, which may cause the RLC RX window stalling and may trigger unnecessary RLC status report. To avoid these issue, when the transmitting RLC entity discards some RLC segment, it should notify this info to the receiving RLC entity.
Proposal 3: When the transmitting RLC entity discards some RLC segments, it notifies the related information to the receiving RLC entity. 
Issue 2: About RRC re-establishment/Release triggered by UP
In TS 38.322, the maximum number of retransmissions (e.g. maxRetxThreshold) to determine the maximal retransmission number; and if the retransmission count reaches the maximum number of retransmissions, the RLC entity will indicate this to upper layer (see the following context in TS 38.322).
	When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:
-	if the RLC SDU or RLC SDU segment is considered for retransmission for the first time:
-	set the RETX_COUNT associated with the RLC SDU to zero.
-	else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:
-	increment the RETX_COUNT.
-	if RETX_COUNT = maxRetxThreshold:
-	indicate to upper layers that max retransmission has been reached.


And based on the TS 38.331, when the indication from SCG RLC that the maximum number of retransmissions has been reached is received, RLC failure report, SCG radio link failure report or RRC re-establishment procedure will be triggered; when the indication from MCG RLC that the maximum number of retransmissions has been reached, RLC failure report or RRC connection reestablishment will be triggered; The RRC re-establishment procedure or RRC connection release may impact the performance of delay critical services.
In XR, multiple QoS flows may be used simultaneously, some flows may provide delay critical service, and some flow may provide non-delay critical / best effort services. To guarantee the user experience, some relaxation for non-delay critical service can be enabled for triggering the RLC failure. e.g. a low priority logical channel may not trigger RRC re-establishment procedure or RRC connection release when the re-transmission number reaches the maxRetxThreshold. 
Proposal 4: When delay critical services are running concurrently with non-delay critical/best effort services, it should be possible for the RLC bearers for non-delay critical services to be configured such that connection reestablishment is not triggered even if maxRetxThreshold is reached.

3. Conclusion
The following observations/proposals are made: 
[bookmark: _Toc18403976][bookmark: _Toc18404543][bookmark: _Toc18413612]Observation 1.  The current RLC retransmission mechanism cannot provide feedback in a timely manner for delay critical service.
Observation 2: Blind re-transmission of RLC PDU will waste radio resource and impact network capacity.
Observation 3: Based on UL HARQ NACK, UE cannot determine whether a UL PDU is transmitted unsuccessfully.
Proposal 1: Timer with finer value range triggering RLC STATUS report is supported. e.g. when the receiving RLC entity detects an RLC PDU missing, it starts a timer, when the timer expires and the missing PDU has not been received yet, an RLC STATUS PDU will be triggered.
Proposal 2: RLC STATUS PDU should be prioritized over RLC data PDUs during LCP in MAC layer.
Proposal 3: When the transmitting RLC entity discards some RLC segments, it notifies the related information to the receiving RLC entity.
Proposal 4: When delay critical services are running concurrently with non-delay critical/best effort services, it should be possible for the RLC bearers for non-delay critical services to be configured such that connection reestablishment is not triggered even if maxRetxThreshold is reached.
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