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1	Introduction
In previous RAN2 meetings, there were some issues discussed but with no conclusion. In this contribution, we will further elaborate these remaining issues for SL-U and provide corresponding proposals.  
2	Discussion
2.1 LBT impact on SL-RLF
In Rel-16, we have introduced HARQ-based Sidelink RLF detection which is used to detect Sidelink RLF based on a number of consecutive DTX on PSFCH reception occasions for a PC5-RRC connection. UE maintains a variable which needs to be incremented by 1 in case PSFCH reception is absent on the PSFCH reception occasion and upon this variable reaching the maximum number, HARQ-based Sidelink RLF is detected.  
When it comes to SL-U, with the impact of LBT, PSFCH may be not available due to LBT failure, without the knowledge of the reason for the absent of PSFCH, UE may increase the variable blindly and SL-RLF may be triggered frequently especially when the channel conditions are not good or the sl-maxNumConsecutiveDTX is configued with a relatively low value, i.e., as small as 1. Therefore, we think some additional mechanism needs to be introduced to assist the UE to distinguish between LBT failure and real PSFCH absent to overcome the LBT impact on HARQ-based Sidelink RLF.
Acually there was some discussion on this issue in previsou RAN2 meeting. Some companies think if LBT failure granularity is per resource pool, the UE may switch to the different resource pool to avoid frequent HARQ feedback transmission failure. However we think this issue is independent with the granularity of consistent LBT failure since the detection of consistent LBT failure is for the “transmission side” but actually the receiving UE which provides the corresponding HARQ feedback may have no data transmission requirement, in which case the consistent LBT failure may not be triggered at all. Besides, some candidate solutions were proposed, 
· LBT based solution: TX UE performs LBT for the reception of HARQ feedback and dependent on the result of the LBT, the UE increases or suspends the counter value. However, this solution will introduce additional complexity on UE implementation since the UE needs to perform LBT even there is no transmission requirement which is unnecessary. In addition, this solution may not be accurate enough since LBT failure detection on TX UE side does not mean LBT failure in RX UE due to hidden node problem. 
· Multiple PSFCH based solution: single PSSCH transmission is associated with multiple PSFCH resources and the TX UE increases the DTX counter when it fails to detect the HARQ feedback on all the associated PSFCH resources. 
· RSSI/CBR based solution: take the measured RSSI/CBR into account when determining whether to increase the counter or not. The existing RSSI/CBR measurement result can more or less reflect the channel condition, which can be used as a reference to estimate whether the absent of PSFCH is due to LBT failure or real RLF, i.e., when the measurement RSSI/CBR is above a threshold, UE does not increase the counter upon detection of no HARQ feedback on the PSFCH resource. 
Among all the proposed candidates, multiple PSFCH based solution is the most straightforward solution and has the least spec impact. Considering RAN1 already agreed to support multiple PSFCH, we propose RAN2 to agree with this solution and further update the current RLF procedure that the TX UE increases the counter when it fails to detect the HARQ feedback on all the associated PSFCH resources. 
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets



Proposal 1: RAN2 agree that the TX UE increases the DTX counter by one when it fails to detect the HARQ feedback on all the associated PSFCH resources.
In addition, with the introduction of multiple PSFCH, where each PSFCH occupies one RB set, since LBT failure indication is delivered per RB set and if LBT failure is detected in consecutive PSFCH transmissions, SL-specific consistent LBT failure may be triggered frequently especially when the count threshold is configured with a relative small value. In this case, we think some additional mechanism needs to be introduced to relieve the impact on SL-specific consistent LBT failure detection from multiple PSFCH. Simlilar solution as SL-RLF can be adopted, i.e., TX UE increases the SL-specific LBT failure indication counter by one when it fails to detect the HARQ feedback on all the assocaited PSFCH resources. 
Proposal 2: RAN2 to discuss how to relieve the impact on SL-specific consistent LBT failure detection from multiple PSFCH. 
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Based on current specification, TX UE operating in mode 1 and configured with PUCCH resource needs to provide corresponding HARQ feedback to the network for the PSSCH transmission if PUCCH is configured. 
In SL-U, for SL transmissions on dynamic SL grant or configured SL grant, if the initial transmission and retransmissions are not transmitted due to LBT failure, in order to request further scheduled retransmissions from the network, TX UE needs to provide NACK on PUCCH if PUCCH is configured. If at least one of the initial transmission and retransmissions is transmitted successfully, TX UE provides the HARQ feedback on PUCCH based on the received PSFCH for HARQ-enabled packet and based on UE implementation for HARQ-disabled packet as in legacy. 
Proposal 3: For SL transmissions on DG or CG, if the initial transmission and retransmissions are not transmitted due to LBT failure, TX UE provides NACK on PUCCH if configured.
Another case is for scheduled retransmission, if all the three retransmissions are not transmitted due to LBT failure, TX UE needs to provide NACK on PUCCH to require the following scheduled retransmissions.
Proposal 4: For scheduled SL HARQ-enabled retransmission, if all the retransmissions are not transmitted due to LBT failure, TX UE provides NACK on PUCCH if configured.
2.3 LBT impact on CSI/IUC reporting 
Based on current specification, CSI reporting/IUC reporting is required to be transmitted within a configured latency if triggered and is cancelled as long as the CSI MAC CE/IUC MAC CE is generated. However, if the corresponding MAC PDU is not transmitted due to LBT failure, how to handle the out of date CSI/IUC information should be discussed. Actually in NR-U, there was some similar discussion on BSR/PHR and the final conclusion is to leave to UE implementation to handle. 
	NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
NOTE 5:	If a HARQ process is configured with cg-RetransmissionTimer and if the BSR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the BSR content.



If we follow the NR-U principle, there is no need to define any specified solutions for this case and how to handle the out of date CSI/IUC information can be up to UE implementation. The CSI/IUC reporting should be cancelled as long as the CSI MAC CE/IUC MAC CE is generated regardless of the LBT outcome.
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Proposal 6: CSI/IUC reporting should be cancelled as long as the CSI MAC CE/IUC MAC CE is generated regardless of the LBT outcome.
2.4 Configured grant enhancement
However, even CGRT is not supported, it still remains unclear whether autonomous retransmission is supported or not. Actually in R16/17 SL, three transmission opportunities are configured for a certain HARQ process within the same CG period. This can be considered as some kind of autonomous retransmission but at most two retransmissions are supported since cross CG period retransmission is not allowed. From this perspective, if more retransmissions on CG are allowed, asynchronous HARQ needs to be supported, i.e., UE selects HARQ process among the configured HARQ process by implementation. In addition, compared with R16/17 SL, this is some kind of cross-CG period retransmission, which is not supported in the earlier releases thus requires some further discussion in RAN1. Moreover, as indicated by some other companies the network will work on licensed band, which means the gNB can initiate a dynamic SL retransmission without any impact from LBT, so the requirement to support autonomous retransmission is not that fierce and UE can just rely on the scheduled dynamic retransmission if needed. Therefore, we think there is no need to support cross-CG period autonomous retransmission and asynchronous HARQ.
Proposal 7: RAN2 to agree to not support cross-CG period autonomous retransmission and asynchronous HARQ.  
2.5 DRX impact from COT sharing
In RAN2#121 meeting, RAN2 discussed about the DRX impact from COT sharing and achieved the following WA.  
	Agreement on SL DRX
2:	Working assumption: Not define shared COT as SL DRX active time.



Considering we can still survive with the existing scheme, we propose to confirm the WA as agreement. 
Proposal 8: Confirm the WA as agreement “Not define shared COT as SL DRX active time”. 
In addition, regarding the SL DRX impact with the introduction of multiple PSFCH, we achieved the following WA.
	Agreement on SL DRX
3a:	Working assumption: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
3b: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.



Since RAN1 already agreed to support multiple PSFCH, see below, we propose to confirm the WA as the following agreement. 
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets



Proposal 9a: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback”. 
Proposal 9b: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback”. 
2.6 COT sharing for mode 1
According to RAN1, COT sharing can be supported for both mode 1 and mode 2. However, different from NR-U, where both COT sharing and resource allocation are all centralized controlled by the network, in SL-U, COT sharing is performed by the UE while the transmission resource is allocated by the network when operating in mode 1. Therefore, without any information of the shared COT, the network may not be able to schedule the resource accordingly. In order to assist the network to allocate corresponding resource within the shared COT, initiating UE or responding UE or any UE detecting the shared COT shall report the related information to the network. Detailed information may include the start/end of the shared COT, the remaining COT duration, the L2 ID of the initiating UE/responding UE, CAPC etc., which can be further discussed by RAN2 and UE can reuse the existing SUI or UAI to report this assistance information to the network. 
Proposal 10: RAN2 to discuss how to support UE to report the shared COT information to the network for mode 1 scheduling.
2.7 Handling of multiple COT 
In previous RAN2 meeting, there was some discussion on how to handle multiple COT but there was no conclusion and some companies mentioned whether this scenario is valid or not depends on RAN1. Actually from our point, we think this is a valid scenario unless some negotiation among the initiating UEs is introduced to avoid simultaneous COT sharing to the same responding UE. 
Observation 1: It is a valid scenario that the responding UE receives multiple shared COT. 
Then the next issue is which COT to choose to use upon reception of multiple shared COT. We don’t think it is necessary to define detailed rules to select the shared COT, i.e., based on RSRP or the remaining COT duration etc. While the general principle should be the responding UE to check which shared COT is allowed to use, i.e., requirement on CAPC and destination is satisfied based on the buffered traffic etc. If more than one shared COT is satisfied, it is up to UE implementation to select any one. 
Proposal 11: When the responding UE receives multiple shared COT, the responding UE uses the shared COT which satisfies the COT requirement. If more than one shared COT can be used, it is up to UE implementation to select one. 
3	Conclusion
In this contribution, we discussed about remaining issues for SL-U and have the corresponding observation and proposals:
Observation 1: It is a valid scenario that the responding UE receives multiple shared COT. 
Proposal 1: RAN2 agree that the TX UE increases the DTX counter by one when it fails to detect the HARQ feedback on all the associated PSFCH resources.
Proposal 2: RAN2 to discuss how to relieve the impact on SL-specific consistent LBT failure detection from multiple PSFCH. 
Proposal 3: For SL transmissions on DG or CG, if the initial transmission and retransmissions are not transmitted due to LBT failure, TX UE provides NACK on PUCCH if configured.
Proposal 4: For scheduled SL HARQ-enabled retransmission, if all the retransmissions are not transmitted due to LBT failure, TX UE provides NACK on PUCCH if configured.
Proposal 5: How to handle the out of date CSI/IUC information due to LBT failure is up to UE implementation.
Proposal 6: CSI/IUC reporting should be cancelled as long as the CSI MAC CE/IUC MAC CE is generated regardless of the LBT outcome.
Proposal 7: RAN2 to agree to not support cross-CG period autonomous retransmission and asynchronous HARQ.  
Proposal 8: Confirm the WA as agreement “Not define shared COT as SL DRX active time”.
Proposal 9a: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback”. 
Proposal 9b: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback”. 
Proposal 10: RAN2 to discuss how to support UE to report the shared COT information to the network for mode 1 scheduling.
Proposal 11: When the responding UE receives multiple shared COT, the responding UE uses the shared COT which satisfies the COT requirement. If more than one shared COT can be used, it is up to UE implementation to select one. 
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