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1 Introduction
In last RAN2 meeting, the following agreements on consistent LBT failure are reached [1]:

	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.


In this contribution, we discuss the granularity of LBT failure detection and the detailed recovery procedure for SL-U, based on RAN1 progress.
2 Discussion
SL consistent LBT failure indicates that the unlicensed channel is unavailable to transmit. MAC counts the number of consistent SL LBT failures to declare the SL consistent LBT failure. The granularly of SL LBT failure was discussed and a working assumption was agreed. 

In RAN2#119bis-e meeting, an LS was sent to RAN1 for guidance on the granularity of LBT failure indication from the PHY layer. RAN1 discussed the LS reply and all companies participated in the discussion agreed that PHY layer is able to indicate on which SL BWP, which SL resource pool and which RB set(s) the failure has been detected [2]. RAN2 can determine the granularity of SL LBT failure indication. 

For the working assumption made in the last RAN2 meeting that LBT failure detection is not associated with cast type/DST/unicast link, we suggest RAN2 to confirm it since directional LBT is not supported in this release.

Proposal 1: RAN2 to confirm the WA: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
In NR-U, LBT failure indication is declared per BWP. When consistent LBT failure is observed on one BWP, UE could perform recovery by switching to another BWP if there is another BWP with configured RACH resources and consistent LBT failure has not been triggered on that BWP. However, there is only one SL BWP can be configured in SL and BWP switch is not possible. 
On the other hand, multiple RB sets and at most 8 resource pools can be configured on a single SL BWP. If LBT failure indication is per RB set, UE could perform RB set switch for consistent LBT failure recovery. However, resource selection is performed based on the resource pool granularity in SL. RB set switch would introduce impact on resource sensing and selection procedure. From RAN2 perspective, we think it is more suitable to support “per resource pool” consistent LBT failure declaration. 
Proposal 2: Consistent LBT failure is triggered per resource pool in SL-U.

In SL-U, when consistent LBT failure event is triggered on a resource pool, the UE should attempts to perform recovery from consistent LBT failure as in NR-U PCell or PScell, i.e. to reselect to another resource pool. In SL mode 2 resource allocation scheme, a UE may occupy sidelink resource for an appropriate amount of time until a reselection event is triggered. If resource reelection is triggered, the selected sidelink grant would be cleared and resource pool reselection should be triggered. The UE then selects another resource pool on which consistent LBT failure is not triggered.
Proposal 3: For Mode 2 UE, when consistent LBT failure is triggered on a resource pool, UE should trigger resource reselection and resource pool reselection, to select another resource pool on which consistent LBT failure is not triggered.

For LBT failure recovery, Mode 2 UE could cancel the triggered consistent LBT failure when LBT is successful on any of the selected pool.
Proposal 4: Mode 2 UE cancels triggered consistent LBT failure when LBT is successful on any of the selected pool, i.e. LBT failure indication is not received from lower layers for any of the sidelink transmissions. 
For Mode 1 UE and Mode 2 RRC_CONNECTED UE, RAN2 agreed that SL-specific consistent LBT failure can be indicated to gNB. In NR-U, a failure MAC CE was introduced to indicate where failure happened, e.g. the Serving Cell index is reported. If consistent LBT failure is agreed to be triggered per resource pool, UE should report the index of the resource pool on which consistent LBT failure happens. Upon the successful transmission of the SL LBT failure MAC CE, all triggered consistent LBT failure can be cancelled for Mode 1 UE, as in NR-U

Proposal 5: Mode 1 UE and Mode 2 RRC_CONNECTED UE report the index of resource pool on which consistent LBT failure happens.
Similar to NR-U, if consistent LBT failure has been triggered in all resource pools, LBT failure should be indicated to upper layers and the UE would consider PC5 radio link failure occurs for unicast connections.

Proposal 6: If consistent LBT failure has been triggered in all resource pools, LBT failure should be indicated to upper layers and the UE would consider PC5 radio link failure occurs for unicast connections.
In NR-U, a new failure type for PScell consistent UL LBT failure is added in the SCGFailureInformation. In NR SL, if sidelink RLF is detected, SidelinkUEInformationNR is used to indicate the sidelink RLF to the gNB. Similarly, a new cause can be added as well to indicate that the RLF failure is caused by consistent LBT failure. In current TS 38.331, SL-DestinationIdentity is a mandatory IE in SL-Failure. In SL-U, if sidelink RLF is caused by consistent LBT failure, all unicast connections will be declared to experience RLF and UE has to report all Destination Identities. To reduce the message size for SidelinkUEInformationNR, UE could randomly select any one of the unicast Destinations to report. gNB could infers the failure of other unicast connections from the new failure cause value.
Proposal 7: A new failure type is added in SidelinkUEInformationNR to indicate the consistent LBT failure.
3 Conclusion

In this contribution, we provide our view on LBT failure handling for SL-U, e.g. consistent LBT failure detection and recover. We then made the following proposals:
Proposal 1: RAN2 to confirm the WA: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
Proposal 2: Consistent LBT failure is triggered per resource pool in SL-U.

Proposal 3: For Mode2  UE, when consistent LBT failure is triggered on a resource pool, UE should trigger resource reselection and resource pool reselection, to select another resource pool on which consistent LBT failure is not triggered.

Proposal 4: Mode 2 UE cancels triggered consistent LBT failure when LBT is successful on any of the selected pool, i.e. LBT failure indication is not received from lower layers for any of the sidelink transmissions.
Proposal 5: Mode 1 UE and Mode 2 RRC_CONNECTED UE report the index of resource pool on which consistent LBT failure happens.
Proposal 6: If consistent LBT failure has been triggered in all resource pools, LBT failure should be indicated to upper layers and the UE would consider PC5 radio link failure occurs for unicast connections.
Proposal 7: A new failure type is added in SidelinkUEInformationNR to indicate the consistent LBT failure.
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