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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#121 meeting, some agreements were reached on LBT. In this contribution, we will further discuss the following open issues:
· Issue 1: Whether the working assumption on SL consistent LBT failure can be confirmed?
· Issue 2: When to cancel the triggered SL consistent LBT failure?
· Issue 3: What is the impact of introducing SL consistent LBT failure indication MAC CE?
Discussion
Confirmation of working assumption on SL consistent LBT failure
In RAN2#121 meeting, regarding to the SL-specific consistent LBT failure, the following agreements were reached:
[bookmark: _Ref114842916]Agreements on SL consistent LBT failure
2:	Working assumption:
	- If SL LBT failure granularity is resource pool/RB set, UE uses the MAC CE to report consistent LBT failure to the gNB.
	- If SL LBT failure granularity is resource pool/RB set, the MAC CE indicates SL pool/RB set where SL consistent LBT failure was declared.
	- If SL LBT failure granularity is SL BWP (and the UE declares SL consistent LBT failure, the UE declares SL RLF and the existing RRC message is used for SL RLF indication for all UC connections. FFS on the need of new cause value.
	- If SL LBT failure granularity is resource pool/RB set, UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all resource pools/RB sets.
3:	Working assumption: If SL LBT failure granularity is resource pool/RB set, support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. FFS whether/how the triggered consistent SL LBT failure is cancelled.

Agreement on SL LBT failure indication granularity
1: 	SL LBT failure indication granularity is per SL RB set.
The above working assumptions are all related to the SL LBT failure detection granularity. In [1], RAN1 made the following conclusion:
	Question:	When SL LBT failure is notified by PHY due to an intended SL transmission, what is the granularity in which MAC can consider that the SL LBT failure has been detected (e.g. whether MAC can consider that the SL LBT failure has been detected per SL BWP, per SL resource pool, per RB set, etc.).
Answer: When a SL LBT failure is notified by PHY, RAN1 considers that indicating the granularity of SL LBT failure indication at BWP level, RB set level, or SL resource pool level, are all feasible. RAN1 leaves it to RAN2 to determine the granularity of SL LBT failure indication.


Based on the LS in, RAN2 is responsible for determining the granularity of SL LBT failure indication. And in RAN2#121 meeting, RAN2 already agreed that that SL LBT failure indication granularity is per SL RB set. Hence, the first working assumption can be updated accordingly.
[bookmark: _Ref130306208][bookmark: _Ref126675116]Proposal 1: Confirm the working assumptions on SL consistent LBT failure with some modification, as below:
· UE uses the MAC CE to report SL consistent LBT failure to the gNB.
· The MAC CE indicates RB set where SL consistent LBT failure was declared.
· UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all RB sets.

The second working assumption is corresponding to SL consistent LBT failure recovery.
For mode-1 UE, the SL resource is scheduled by network. Once SL consistent LBT failure happens on one RB set, UE should indicate the SL consistent LBT failure to the gNB. It is reasonable for gNB to perform the SL consistent LBT failure recovery, e.g., schedule the UE to another RB set.
For mode-2 UE, considering the SL resource is scheduled by UE itself, hence UE should be responsible for SL consistent LBT failure recovery. UE can change the selected RB set and try to perform LBT failure recovery. Hence, the working assumption reached on the last RAN2 meeting can be agreed as agreement with some modification. 
[bookmark: _Ref130562673][bookmark: _Ref117867188]Proposal 2: For mode-1 UE, once SL consistent LBT failure occurs on one RB set, it depends on gNB implementation to perform the SL consistent LBT failure recovery.
[bookmark: _Ref130562717]Proposal 3: Confirm the working assumption on SL LBT failure recovery with some modification as below:
· For mode-2 UE, support the change of RB set of which SL consistent LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. 
For mode-2 UE, if RB set change is supported when SL consistent LBT failure recovery is detected, it should further discuss how to perform the RB set change. There are two options:
· Option 1: RB set change can only be performed within the selected resource pool.
· Option 2: If all RB sets in the selected resource pool are SL consistent LBT failure, UE is allowed to perform resource pool reselection if there is other available resource pool.
Option 1 has less RAN2 specification effort since SL consistent LBT failure will not trigger resource pool reselection. hence, it is slightly preferred.
[bookmark: _Ref130562738]Proposal 4: For mode-2 UE, once SL consistent LBT failure occurs in one RB set, RB set change is only allowed within the selected resource pool.
When to cancel the triggered SL consistent LBT failure?
In the last RAN2 meeting, there is one FFS on whether/how the triggered consistent SL LBT failure is cancelled.
In NR-U, there are three conditions to cancel the triggered consistent LBT failure, as below:
	[bookmark: _Hlk27579438]1>	if a MAC PDU is transmitted and LBT failure indication is not received from lower layers and this PDU includes the LBT failure MAC CE:
2>	cancel all the triggered consistent LBT failure(s) in SCell(s) for which consistent LBT failure was indicated in the transmitted LBT failure MAC CE.
[bookmark: _Hlk34745434]1>	if consistent LBT failure is triggered and not cancelled in the SpCell; and
[bookmark: _Hlk34411978]1>	if the Random Access procedure is considered successfully completed (see clause 5.1) in the SpCell:
2>	cancel all the triggered consistent LBT failure(s) in the SpCell.
1>	if lbt-FailureRecoveryConfig is reconfigured by upper layers for a Serving Cell:
2>	cancel all the triggered consistent LBT failure(s) in this Serving Cell.


In SL-U, similarly, all the triggered SL consistent LBT failure should be cancelled when any of the following condition is met:
· When a MAC PDU is transmitted and this PDU includes the SL-specific LBT failure MAC CE.
· For mode-2 UE, when RB set is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.
[bookmark: _Ref130562748]Proposal 5: All the triggered SL consistent LBT failure should be cancelled when any of the following condition is met:
· When a MAC PDU is transmitted and this PDU includes the SL-specific LBT failure MAC CE.
· For mode-2 UE, when RB set is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.
Impacts of introducing SL consistent LBT failure indication MAC CE
In RAN2#121 meeting, there is working assumption that MAC CE can be used to report the SL consistent LBT failure to gNB.
Agreements on SL consistent LBT failure
2:	Working assumption:
	- If SL LBT failure granularity is resource pool/RB set, UE uses the MAC CE to report consistent LBT failure to the gNB.
	- If SL LBT failure granularity is resource pool/RB set, the MAC CE indicates SL pool/RB set where SL consistent LBT failure was declared.
If SL-specific LBT failure MAC CE is introduced, 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: _Ref130306280]Proposal 6: When SL-specific LBT failure MAC CE is triggered and there is no UL grant, SR can be triggered. The SR resource configured for Sidelink CSI Reporting MAC CE can be reused.
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: _Ref130306293]Proposal 7: 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.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Confirm the working assumptions on SL consistent LBT failure with some modification, as below:
· UE uses the MAC CE to report SL consistent LBT failure to the gNB.
· The MAC CE indicates RB set where SL consistent LBT failure was declared.
· UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all RB sets.
Proposal 2: For mode-1 UE, once SL consistent LBT failure occurs on one RB set, it depends on gNB implementation to perform the SL consistent LBT failure recovery.

Proposal 3: Confirm the working assumption on SL LBT failure recovery with some modification as below:
· For mode-2 UE, support the change of RB set of which SL consistent LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. 
Proposal 4: For mode-2 UE, once SL consistent LBT failure occurs in one RB set, RB set change is only allowed within the selected resource pool.

Proposal 5: All the triggered SL consistent LBT failure should be cancelled when any of the following condition is met:
· When a MAC PDU is transmitted and this PDU includes the SL-specific LBT failure MAC CE.
· For mode-2 UE, when RB set is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.

Proposal 6: When SL-specific LBT failure MAC CE is triggered and there is no UL grant, SR can be triggered. The SR resource configured for Sidelink CSI Reporting MAC CE can be reused.
Proposal 7: 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.
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