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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#120 meeting, regarding to LBT, the following agreements were reached:
Agreements on cast type/DST/unicast link specific SL consistent LBT failure detection 
1: 	Working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
Agreements on mode 2 UE in RRC connected
1: 	In SL-U, support the mechanism that a mode-2 UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure to the gNB.
Agreements on SL DRX impact
1: 	If there is one PSFCH resource for a PSSCH, start sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH resource when the SL HARQ feedback is not transmitted due to the LBT failure.
2: 	RAN2 waits for RAN1 decision/progress for multiple PSFCH resources case
Agreements on SL CG impact
1: 	RAN2 waits for RAN1 decision on how to support consecutive PSSCHs for SL transmissions.
In this contribution, we will further discuss the leftover issues, which are listed below:
· Issue 1: Whether the working assumption reached in the last meeting can be confirmed?
· Issue 2:  Whether autonomous SL-specific consistent LBT failure recovery is needed?
· Issue 3:  Which signaling can be used for indicate the SL-specific consistent LBT failure to gNB?
· Issue 4:  Whether there is impact of LBT on SR？
· Issue 5:  Whether there is the impact of LBT on SL DRX?
· Issue 6:  Whether there is the impact of LBT on SL CG?
· Issue 7: What is the impact of LBT on LCP？
Discussion
Working assumption confirmation
In RAN2#120 meeting, regarding to the granularity of the SL consistent LBT failure detection, the following working assumption was reached:
Agreements on cast type/DST/unicast link specific SL consistent LBT failure detection 
1: 	Working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
[bookmark: _Ref114842916]In NR-U, PHY only indicates LBT failure indication to MAC. In SL-U, RAN1 has discussed how to detect LBT failure in the following email discussion and draft LS reply, the corresponding contributions are listed below:
	R1-2212827	Moderator summary of discussion for LS reply on SL LBT failure indication and consistent SL LBT failure	Moderator (vivo)
R1-2212828	Draft reply LS on SL LBT failure indication and consistent SL LBT failure	Moderator (vivo)


Although there is no final agreement in RAN1, but based on RAN1’s discussion, it is obvious LBT is only corresponding to physical resource, not relevant to cast type/DST/unicast link. In order to reduce the impact on RAN1, it had better confirm the working assumption.
[bookmark: _Ref126675116]Proposal 1: Confirm the working assumption that SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
SL-specific consistent LBT failure recovery
In our understanding, whether autonomous SL-specific consistent LBT failure recovery is needed totally depends on the resource granularity for SL LBT. If the granularity is per SL BWP/SL carrier, considering there is only one SL BWP/SL carrier configured for UE if SL CA is not considered, autonomous recovery is unnecessary. However, if finer granularity is used, e.g., per resource pool or per RB set, it is possible to introduce autonomous recovery on other resource(s).
[bookmark: _Ref117867188]Proposal 2: For mode-2 UE in RRC_CONNECTED, if only one SL BWP/carrier is supported and the resource granularity of SL LBT is SL BWP/carrier, UE autonomous SL-specific consistent LBT failure recovery is unnecessary; otherwise, UE autonomous SL-specific LBT failure recovery can be supported.
Signalling for SL-specific consistent LBT failure indication to gNB 
In the RAN2#119bis-e meeting, it was agreed that:
Support the mechanism that a mode-1 UE can indicate the SL-specific consistent LBT failure to the
gNB. 
And in the RAN2#120 meeting, it was agreed that:
1: 	In SL-U, support the mechanism that a mode-2 UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure to the gNB.
But there is no conclusion on which signaling can be used. In our understanding, which signaling can be used depends on the resource granularity for detecting the SL LBT failure:
· If SL LBT failure is detected based on SL BWP/SL carrier, considering there is only one SL BWP/SL carrier, once SL consistent LBT failure is detected, SL RLF will be triggered, hence RRC signaling is valid.
· If SL LBT failure is detected based on more finer granularity, e.g,. based on resource pool or RB sets, MAC CE can be used similar as NR-U.
[bookmark: _Ref117867196]Proposal 3: If only one SL BWP/carrier is supported and the resource granularity of SL LBT is SL BWP/carrier, once SL-specific consistent LBT failure is detected, SL RLF should be triggered and CONNECTED UE should report the SL RLF to gNB by RRC signaling; otherwise, SL-specific LBT failure MAC CE can be used to indicate the failure to gNB.
LBT impact on SR
If SL-specific LBT failure MAC CE is introduced as mentioned in section 2.3, once SL-specific LBT failure MAC CE is triggered and there is no UL grant, SR should be triggered. The SR resource configured for Sidelink CSI Reporting MAC CE can be reused for SL-specific LBT failure MAC CE.
[bookmark: _Ref117867199]Proposal 4: If SL-specific LBT failure MAC CE is introduced, once it is triggered and there is no UL grant, SR can be triggered and SR resource configured for Sidelink CSI Reporting MAC CE can be reused.
LBT impact on SL DRX
When discussing the LBT impacts on SL DRX, the following two questions can be considered:
· Question 1: How to maintain the sl-drx-HARQ-RTT timer?
· Question 2: In case of COT sharing, whether there is impact on SL DRX?
Question 1
In RAN2#120 meeting, the impact of PSFCH LBT failure on SL DRX was initially discussed and reached the following agreements:
Agreements on SL DRX impact
1: 	If there is one PSFCH resource for a PSSCH, start sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH resource when the SL HARQ feedback is not transmitted due to the LBT failure.
2: 	RAN2 waits for RAN1 decision/progress for multiple PSFCH resources case
Regarding to the multiple PSFCH resource case, it depends on RAN1 progress. In RAN1#111 meeting, the following agreements were reached:
	Agreement
To address PSFCH transmission dropping due to LBT failure, RAN1 down-select one of followings, or support the combination of followings:
· [bookmark: _Hlk119602860]Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· FFS other details, e.g., HARQ-ACK timeline
· Alt 2: PSFCH occasions are dynamically indicated
· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same or different COT
· FFS other details, e.g., dynamically indicate one or more PSFCH transmission(s), container of the indication, etc.
· FFS: Whether such PSFCH occasions are within the same or different COT of corresponding PSSCH
· FFS: Whether/how to address PSFCH collision if any
· FFS: Whether/how to handle the linearly decreased PSFCH capacity


Based on the above agreement, it is obvious that whether multiple PSFCH occasions per PSCCH/PSSCH transmission is supported is still unclear. Considering RAN1’ progress is unpredictable. Hence, in order to make progress in RAN2, we can assume multiple PSFCH occasions per PSCCH/PSSCH transmission is supported, and analyse the impact on DRX. 
In case of multiple PSFCH occasions per PSCCH/PSSCH transmission, regarding to the DRX timer maintenance, the following two cases should be considered:
· Case 1:  PSFCH is successfully transmitted in one of the PSFCH occasions;
· Case 2:  LBT failure happened for all the PSFCH occasion.
For Case 1, the Rx UE should start 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.
For Case 2, the Rx UE should start 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.
[bookmark: _Ref126675148][bookmark: _Ref114842919][bookmark: _Ref115254543]Proposal 5:  If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if PSFCH 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.
[bookmark: _Ref126675156]Proposal 6:  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.

Question 2
In RAN2#120 meeting, the following agreement was reached:
2: 	RAN2 will consider interaction between DRX operation and shared COT.
In the last RAN2 meeting, some companies proposed that at least for UC, Rx UE can take the shared COT as SL Active Time. But in our understanding, when Tx UE send COT sharing information to Rx UE, there must be SCI transmission. SCI transmission will start the SL inactivity timer and the Rx UE will be in Active Time. Hence, such enhancement is not needed.
[bookmark: _Ref126675162]Proposal 7:  No specification effort is needed when considering the interaction between DRX and shared COT.
LBT impact on SL CG
In NR-U, UE supports autonomous retransmission on CG for two cases: 
· Case 1: PDCCH scheduling for CG retransmission failed due to LBT failure, in this case, cg-RetransmissionTimer was introduced and if the cg-RetransmissionTimer expiries, UE consider it as NACK and UE autonomous retransmission can be performed.
· Case 2: New UL transmission is failed due to LBT failure, UE can use the subsequent CG for autonumous retransmission.
For Case 1, in SL-U, if the HARQ FB is enabled and no ACK is received due to LBT failure of PSFCH, UE will consider it as NACK according to the current description in MAC spec. Hence, retx can be performed based on UE implementation (mode 2) or based on network scheduling (mode 1). Hence, it seems unnecessary to introduce UE autonoumous retransmission and cg-RetransmissionTimer for this case.
For Case 2, blind retransmission is already supported for SL retransmission by configuring sl-MaxTransNum, it means UE autonomous retransmission is already supported in SL. 
[bookmark: _Ref117867215]Proposal 8: Enhancements on UE autonomous retransmission using SL CG is not supported in this release.
LBT impact on LCP
In this section, two questions should be considered:
· Question 1: If SL-specific LBT failure MAC CE is introduced, how to handle it during LCP?
· Question 2: Whether the destination/logical channel selection procedure should consider the COT sharing information?
Question 1
If SL-specific LBT failure MAC CE is introduced, it should discuss the impact on LCP in Uu. Currently, the LCP priority in Uu is listed below:
	-	MAC CE for C-RNTI, or data from UL-CCCH;
-	MAC CE for (Enhanced) BFR, or MAC CE for Configured Grant Confirmation, or MAC CE for Multiple Entry Configured Grant Confirmation;
-	MAC CE for Sidelink Configured Grant Confirmation;
-	MAC CE for LBT failure;
-	MAC CE for Timing Advance Report;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for (Extended) BSR, with exception of BSR included for padding;
-	MAC CE for (Enhanced) Single Entry PHR, or MAC CE for (Enhanced) Multiple Entry PHR;
-	MAC CE for Positioning Measurement Gap Activation/Deactivation Request;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Case-6 Timing Request;
-	MAC CE for (Extended) Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	MAC CE for IAB-MT Recommended Beam Indication, or MAC CE for Desired IAB-MT PSD range, or MAC CE for Desired DL Tx Power Adjustment;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.


Regarding to the SL-specific LBT failure MAC CE, it should have similar priority as the LBT failure MAC CE of NR-U, hence, its priority can be between MAC CE for LBT failure and the MAC CE for Timing Advance Report.
[bookmark: _Ref117867204]Proposal 9: If SL-specific LBT failure MAC CE is introduced, its priority should between the MAC CE for LBT failure and the MAC CE for Timing Advance Report.
Question 2
If COT sharing information is sent from Tx UE to Rx UE, it is unclear when the Rx UE select the destination/logical channel should consider the COT sharing information.
In RAN1#109 meeting, it was agreed that:
	Agreement
· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiverFFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions


Regarding to the destination selection procedure, we have no strong preference whether the destination which has sent shared COT to the UE should be prioritized. But aaccording to the above RAN1 agreement, if the destination selected by UE1 during LCP procedure is UE2 which have sent COT sharing information to UE1 and the SL grant is within the shared COT, the CAPC of the TB should has an equal or smaller CAPC value than the CAPC value indicated in the shared COT information. Hence, it is obvious that the logical channel selection should be impacted by shared COT information.
[bookmark: _Ref126675174]Proposal 10: RAN2 to discuss whether the destination(s) which have sent shared COT information to the UE should be selected with high priority if the SL grant is within the shared COT.
[bookmark: _Ref126675178]Proposal 11: If the destination selected during LCP procedure is the destination which has sent shared COT information to the UE and the SL grant is within the shared COT, when UE performs logical channel selection, only the logical channel(s) which have an equal or smaller CAPC value than the CAPC value indicated in the shared COT information can be selected.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Confirm the working assumption that SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
Proposal 2: For mode-2 UE in RRC_CONNECTED, if only one SL BWP/carrier is supported and the resource granularity of SL LBT is SL BWP/carrier, UE autonomous SL-specific consistent LBT failure recovery is unnecessary; otherwise, UE autonomous SL-specific LBT failure recovery can be supported.
Proposal 3: If only one SL BWP/carrier is supported and the resource granularity of SL LBT is SL BWP/carrier, once SL-specific consistent LBT failure is detected, SL RLF should be triggered and CONNECTED UE should report the SL RLF to gNB by RRC signaling; otherwise, SL-specific LBT failure MAC CE can be used to indicate the failure to gNB.
Proposal 4: If SL-specific LBT failure MAC CE is introduced, once it is triggered and there is no UL grant, SR can be triggered and SR resource configured for Sidelink CSI Reporting MAC CE can be reused.
Proposal 5:  If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if PSFCH 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 6:  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.
Proposal 7:  No specification effort is needed when considering the interaction between DRX and shared COT.
Proposal 8: Enhancements on UE autonomous retransmission using SL CG is not supported in this release.
Proposal 9: If SL-specific LBT failure MAC CE is introduced, its priority should between the MAC CE for LBT failure and the MAC CE for Timing Advance Report.
Proposal 10: RAN2 to discuss whether the destination(s) which have sent shared COT information to the UE should be selected with high priority if the SL grant is within the shared COT.
Proposal 11: If the destination selected during LCP procedure is the destination which has sent shared COT information to the UE and the SL grant is within the shared COT, when UE performs logical channel selection, only the logical channel(s) which have an equal or smaller CAPC value than the CAPC value indicated in the shared COT information can be selected.
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