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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#121bis-e meeting, some agreements were reached on SL LBT and SL LCP. But there are still some leftover issues, listed below:
· Issue 1: How to perform SL consistent LBT failure recovery?
· 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?
· Issue 4:  What are the conditions to apply the enhanced LCP?
· Issue 5:  How to perform LCH selection if enhanced LCP is used?
Discussion
SL consistent LBT failure recovery
In RAN2#121bis-e meeting, regarding to the SL consistent LBT failure recovery, the following agreements were reached:
[bookmark: _Ref114842916]Agreements 
· UE uses the MAC CE to report consistent LBT failure to the gNB
· Uu MAC CE indicates RB set(s) where C-LBT failure happens.
But the detailed SL consistent LBT failure recovery procedure is still unclear. In the following, we will further discuss it for mode-1 and mode-2 UE individually.
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(s).
[bookmark: _Ref132976988][bookmark: _Ref130562673][bookmark: _Ref117867188]Proposal 1: For mode-1 UE, once SL consistent LBT failure occurs on one RB set, it can report SL consistent LBT failure MAC CE to gNB.
[bookmark: _Ref130562717]For mode-2 UE, regarding to the SL consistent LBT failure recovery, there are two possible options:
· Option 1: Neither RB set nor pool reselection is allowed.
· Option 2: Only RB set reselection within the current selected resource pool is allowed.
· Option 3: Only resource pool reselection is allowed.
· Option 4:  Both RB set reselection and resource pool reselection is allowed.
Option 1 is most backward compatible solution since RB set/resource pool reselection does not need to be introduced. But its shortage is that UE autonomous SL consistent LBT failure recovery cannot be supported. Once SL consistent LBT failure is triggered, SL RLF should be triggered. It will impact the user experience.
For Option 2/3/4, all these three options have impact on the resource reselection procedure in MAC. Since RB set is not considered in legacy resource selection/reselection procedure. From RAN2 perspective, the relationship between the resource pool and the RB set is unclear, e.g, whether one RB set can belongs to more than one resource pool.
[bookmark: _Ref132976992]Proposal 2: Send LS to RAN1 to ask whether one RB set can belong to more than one resource pool.
Assuming one RB set only belongs to one resource pool, in order to improve the user experience, at least UE autonomous LBT failure recovery should be supported. For the UE autonomous LBT failure recovery, both Option 2/3/4 can work.  And Option 4 can increase the recovery success probability. Hence, it is slightly preferred.
[bookmark: _Ref132976995]Proposal 3: For mode-2 UE, UE autonomous LBT failure recovery should be supported.
[bookmark: _Ref132976998]Proposal 4: For mode-2 UE, if UE autonomous LBT failure recovery is supported, once SL consistent LBT failure is triggered, UE can perform RB set(s) reselection if there is available RB set(s) in the current selected resource pool. And if there is no available RB set, UE can further perform resource pool reselection.
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, the triggered consistent LBT failure can be cancelled in the following cases listed below:
	[bookmark: _Toc37296246][bookmark: _Toc46490375][bookmark: _Toc52752070][bookmark: _Toc52796532][bookmark: _Toc131023471][bookmark: _Hlk27579438]5.21.2	LBT failure detection and recovery procedure
……
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.

	[bookmark: _Toc29239856][bookmark: _Toc37296216][bookmark: _Toc46490343][bookmark: _Toc52752038][bookmark: _Toc52796500][bookmark: _Toc131023427]5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers or the reset of the MAC entity is triggered due to SCG deactivation as defined in clause 5.29, the MAC entity shall:
……
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered consistent LBT failure;



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 or resource pool (if resource pool change is allowed when LBT failure) is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.
· SL MAC Reset.
[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 or resource pool (if resource pool change is allowed when LBT failure) is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.
· SL MAC reset.
Impacts of introducing SL consistent LBT failure indication MAC CE
In RAN2#121bis-e meeting, it was agreed to introduce SL-specific LBT failure MAC CE. 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. 
Proposal 7: The SR resource configured for Sidelink CSI Reporting MAC CE can be reused for SL-specific LBT failure MAC CE.
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 8: 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.
Conditions for applying the enhanced LCP
In the RAN2#121bis-e meeting, it was agreed that:
Agreements 
· If the resource to be used is within a shared COT, and if PDU not generated before COT arrival, and there is data in buffer satisfying COT requirement, at least enhanced LCP should be allowed. FFS on the condition for UE to use enhanced LCP. FFS on spec impact.
[bookmark: _GoBack]Regarding to the FFS, when discussing the conditions for applying the enhanced LCP, the following cases should be considered:
· Case 1: PDU has been generated before the COT sharing information reception and does not satisfies the COT requirement;
· Case 2: PDU has been generated before the COT sharing information reception and satisfy the COT requirement;
· Case 3: PDU has not been generated and there is no data in buffer satisfying the COT requirement;
· Case 4: PDU has not been generated and there is no data in buffer satisfying the COT requirement.
For Case 1 and Case 2 are not relevant to LCP procedure. In Case 1, if the PDU needs to be transmitted, only type 1 can be used; and in Case 2, type 2 LBT can be used. For Case 3, since there is not data satisfy the COT requirement, hence, UE can determine to not use the enhanced LCP. For Case 4, in order to reduce the LBT duration, enhanced LCP can be adopted.
Hence, based on the above analysis, it is obvious that only Case 4 need to adopt the enhanced LCP.
[bookmark: _Ref134273435]Proposal 9: Enhanced LCP can only be used when there is data in buffer satisfying the COT requirement.
[bookmark: _Ref134273439]Proposal 10: For the MAC PDU(s) which has been generated before the reception of the COT sharing information, if it satisfies the COT requirement, type 2 LBT can be used; otherwise, type 1 LBT can be used.
LCH selection for enhanced LCP
In the RAN2#121bis-e meeting, it was agreed that:
	Agreements
· If a UE decides to use the resource in a shared COT, and when enhanced LCP is decided to be used, for destination selection step in enhanced LCP, at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1).


Based on the above agreement, it is obvious that if enhanced LCP is decided to be used, destinations selection should consider the COT information. But there is no agreement on how to perform LCH selection in enhanced LCP. There are two options mentioned in the last RAN2 meeting:
· Option 1: LCH selection follow the legacy procedure, i.e., does not exclude the LCHs whose CAPC values are larger than the CAPC value indicated in the COT information.
· Option 2: LCH selected should have CAPC value lower equal or lower than the CAPC value indicated in the COT information.
In RAN1#109 meeting, the following agreements were reached:
	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


RAN2 should follow RAN1’s agreement. Hence, Option 2 should be adopted.
[bookmark: _Ref134273442]Proposal 11: If enhanced LCP is determined to be used, 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 COT sharing information can be selected.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For mode-1 UE, once SL consistent LBT failure occurs on one RB set, it can report SL consistent LBT failure MAC CE to gNB.
Proposal 2: Send LS to RAN1 to ask whether one RB set can belong to more than one resource pool.
Proposal 3: For mode-2 UE, UE autonomous LBT failure recovery should be supported.
Proposal 4: For mode-2 UE, if UE autonomous LBT failure recovery is supported, once SL consistent LBT failure is triggered, UE can perform RB set(s) reselection if there is available RB set(s) in the current selected resource pool. And if there is no available RB set, UE can further perform resource pool reselection.
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 or resource pool (if resource pool change is allowed when LBT failure) is changed for LBT failure recovery.
· When the SL-specific LBT failure detection related parameter(s) is reconfigured.
· SL MAC reset.
Proposal 6: When SL-specific LBT failure MAC CE is triggered and there is no UL grant, SR can be triggered. 
Proposal 7: The SR resource configured for Sidelink CSI Reporting MAC CE can be reused for SL-specific LBT failure MAC CE.
Proposal 8: 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 9: Enhanced LCP can only be used when there is data in buffer satisfying the COT requirement.
Proposal 10: For the MAC PDU(s) which has been generated before the reception of the COT sharing information, if it satisfies the COT requirement, type 2 LBT can be used; otherwise, type 1 LBT can be used.
Proposal 11: If enhanced LCP is determined to be used, 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 COT sharing information can be selected.
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