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1. [bookmark: Proposal_Pattern_Length]Introduction
RAN2 had preliminary discussion on Rel-18 sidelink evolution, primarily focused on CAPC and SL LBT procedure for SL-U. The following agreements were made in the RAN2#119bis-e meeting regarding SL-U LBT procedure [1]:
Agreement on consistent LBT failure:
1: 	SL-specific LBT failure indication from PHY is needed for SL-specific consistent LBT failure detection in the MAC. How/whether it is used for other purposes can be further discussed.
2:	Support SL-specific consistent LBT failure detection and recovery procedure in the MAC for SL-U. Details of recovery to be further worked on granularity of (consistent) LBT failure.
3:	Send LS to RAN1 asking “When an SL-specific LBT failure indication is notified for an SL transmission by the PHY, in which resource granularity the SL-specific LBT failure can be considered as being detected (e.g. per Resource Pool, per RB set, per SL BWP, etc.)?
	- Detailed wording can be discussed during the email discussion. Some background information (e.g. why/what we (actually) ask) can be also provided.
4:	As the general principle, reuse the consistent LBT failure detection procedure in NR-U as the baseline for SL-specific consistent LBT failure detection in SL-U.
5:	As in NR-U, introduce the following parameters and variables for the SL-specific consistent LBT failure detection in SL-U as the baseline:
	- An SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER);
	- An SL-specific maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount);
	- An SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer).
6:	Reuse the following MAC behaviors on TIMER/COUNTER handling in NR-U for SL-specific consistent LBT failure detection procedure in SL-U as the baseline:
	- As in NR-U, if an SL-specific LBT failure indication is received from the lower layer, the SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is incremented by one.
	- As in NR-U, if an SL-specific LBT failure indication is received from the lower layer, start or restart the SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer)
	- As in NR-U, if the SL-specific LBT failure indication counter value is equal to or larger than the SL-specific maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount), consistent LBT failure is triggered/declared by the MAC entity.
	- As in NR-U, if the SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer) expires, the SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is reset to 0.
	- As in NR-U, if the maximum LBT failure instance count threshold (e.g. sl-LBT-FailureInstanceMaxCount) or SL-specific LBT failure detection timer (e.g. sl-LBT-FailureDetectionTimer) is reconfigured, SL-specific LBT failure indication counter (e.g. SL_LBT_COUNTER) is reset to 0.
7:	Support the mechanism that a mode-1 UE can indicate the SL-specific consistent LBT failure to the gNB. FFS on a mode-2 UE in RRC_CONNECTED.

In this contribution, we discuss the MAC specific open issues for support of sidelink operation over the unlicensed band and present our views.
 
2. Discussion
In the last meeting, it was agreed that for mode-1, the indication of SL LBT failure to the gNB is supported, but it was left FFS for mode-2 UE in RRC_CONNECTED mode. In our understanding, similar to how mode-2 UE in RRC_CONNECTED state may inform the gNB about the CBR for a given resource pool, we think the LBT failure indication may be useful. However, we assume it shall be provided when explicitly requested by the gNB, i.e. not periodic.
Proposal 1: RAN2 agrees to support Mode-2 UE in RRC_CONNECTED mode to provide SL-LBT failure information to the gNB. FFS whether it is based on explicit request and/or periodic trigger.

For Uu, the LBT failure prompts the UE to generate an LBT failure MAC CE to inform the network about the cell where LBT failure is triggered. In case UE does not have UL resources for transmission of this MAC CE, the UE triggers a Scheduling Request for LBT failure MAC CE. For the case of sidelink operation, since we have already agreed to support the indication to the network, it needs to be discussed if a MAC CE needs to be defined, or some other mechanism like RRC signaling should be considered. We think it is reasonable to follow NR-U design in this regard, i.e. new SL MAC CE for SL-U LBT failure can be defined. Moreover, given that the UE is allowed to trigger SR for transmitting the LBT failure MAC CE for NR-U, we also need to consider if a similar SR needs to be defined for SL-U.
Proposal 2a: RAN2 agree that a new MAC CE shall be defined to inform the network about consistent SL-U LBT failure.
Proposal 2b: If a new MAC CE is needed, RAN2 further discuss if a new SR or existing SR configuration can be utilized for SL-U.

Sidelink operation supports both type 1 and type 2 SL configured grant operation in mode 1; therefore, it seems natural to extend the CG operation for SL-U operation as well. In addition, the question about whether any of the enhancements introduced for NR-U is essential needs to be discussed. For instance, in order to avoid UE retransmitting too quickly over the CG resource autonomously, a CG retransmission timer was introduced. Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running. For the case of SL-U, assuming that type 1 and type 2 CGs shall be supported, the need for a similar CG retransmission timer as in the case of NR-U needs to be discussed.
Proposal 3: Sidelink configured grant type1 and type 2 are both supported for SL-U operation. FFS if any SL-U specific enhancements are needed e.g CG-retransmission timer.

Finally, in order to support LBT operation at the physical layer, some enhancements to the sensing and resource selection procedure for mode 2 operation may be needed. For the LBT procedure, it is essential to acquire information about the channel occupancy time (COT), which ultimately relies on an instantaneous measurement of the channel to determine if transmission can be performed on a given resource. In this sense, the two operations are quite similar in principle and the NR sensing and resource selection procedure may be modified to include the LBT procedure within. While there may be MAC impacts as a result of such enhancements, we will need to wait for RAN1 progress.
Proposal 4: Considering the need for any MAC related enhancements to the mode 2 sensing and resource selection procedure for LBT, it is proposed to wait for further RAN1 progress.
3. Conclusion
[bookmark: _Hlk85555806][bookmark: _Hlk85205107]This contribution discusses MAC related aspects regarding SL-U and makes the following proposals:
Proposal 1: RAN2 agrees to support Mode-2 UE in RRC_CONNECTED mode to provide SL-LBT failure information to the gNB. FFS whether it is based on explicit request and/or periodic trigger.
Proposal 2a: RAN2 agree that a new MAC CE shall be defined to inform the network about consistent SL-U LBT failure.
Proposal 2b: If a new MAC CE is needed, RAN2 further discuss if a new SR or existing SR configuration can be utilized for SL-U.
Proposal 3: Sidelink configured grant type1 and type 2 are both supported for SL-U operation. FFS if any SL-U specific enhancements are needed e.g CG-retransmission timer.
Proposal 4: Considering the need for any MAC related enhancements to the mode 2 sensing and resource selection procedure for LBT, it is proposed to wait for further RAN1 progress.

4. References 

	[1] 
	"RAN2#119bis e-Meeting, Chairman Notes". 




