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Introduction
In this contribution, we discuss remaining design considerations on SL C-LBT failure handling and recovery.
Discussion
SL C-LBT failure cancellation impact to candidate resource selection
The following agreements were made at RAN2 #122 meeting [1] for sidelink C-LBT failure recovery.
Agreements on SL C-LBT failure recovery (mode 2, RRC ide/inactive UE)
1: 	Exclusion of RB set(s) that SL C-LBT failure was detected in candidate resource selection + resource pool (re)selection
2:	The UE performs resource pool (re)selection
 	-  When SL C-LBT failure was detected for all RB-sets within a selected resource pool or;
	-  Up to UE implementation although the above condition is not met
3a:	MAC informs L1 of the RB set information where SL C-LBT failure was detected.
3b:	L1 performs the resource exclusion for the RB set that SL C-LBT failure was detected.
3c:	RAN2 will send a LS to RAN1 to ask to take it into consideration in their job.
4:	It is up to UE implementation to select a resource pool out of resource pools that has at least one RB-set that SL C-LBT failure was not detected.

It’s agreed that the RB set(s) claimed with SL C-LBT failure may be excluded from candidate resource selection conducted by PHY layer, wherein an SL C-LBT failure indication to PHY layer may be sent by MAC layer.
Generally, RB set(s) with SL C-LBT failure may be randomly generated due to the randomness of traffic in a proximity, therefore the RB set(s) with SL C-LBT failure may be recovered at a later time. In this case, the RB set(s) may be put back to candidate resource selection. For example, an indication of SL C-LBT failure cancellation may be indicated to PHY so that PHY may include the RB set(s) with SL C-LBT failure cancellation for resource candidate selection. 
Proposal 1. MAC informs PHY of an RB set information where SL C-LBT failure was cancelled so that PHY may include the RB set for candidate resource selection.  
SL C-LBT failure cancellation for RA Mode 2 RRC Inactive/Idle or Out-of-Coverage (OoC)
The following options were discussed at RAN2 #122 meeting [1] on sidelink C-LBT failure recovery for an RA Mode 2 UE at RRC inactive/idle.
- Option1: Timer based cancellation
- Option2: Measured channel condition based cancellation
- Option3: Rely on recovery action and no need for both option1 and option2
Differently from RA Mode 1 UE after reporting an SL C-LBT failure to its serving gNB, an RA mode 2 UE at RRC inactive/idle or OoC doesn’t not report any SL C-LBT failure to a gNB and won’t receive any reconfiguration for resource pool(s) and/or RB set(s) based on the detected SL C-LBT failure. Therefore C-LBT failure cancellation for NR-U or for RA Mode 1 UE cannot be applied to the RA Mode 2 UE at RRC inactive/idle or OoC.
Option1 Timer Based Cancellation 
For most transmissions occupying RB set(s) may take some time, e.g., WiFi transmissions or MCSt transmissions. A timer may provide a backoff time or a graceful time before re-accessing the RB set(s) with SL C-LBT failure claimed. However, the RB set(s) won’t be guaranteed to be free for accessing when the timer expires, especially when the channel is congested with long burst of transmissions.
Option2 Measured Channel Condition Based Cancellation
The RB set(s) can be truly free for channel accessing when the channel measurements satisfying a certain condition, e.g., RSSI measurements on the RB set(s) below a threshold or successful LBT on the RB set(s) without data. An LBT without data has less spec impact comparing RSSI measurements.
Option3 Rely on Recovery Action and No Need for both Option1 and Option2
As mentioned previously, C-LBT failure cancellation schemes for NR-U or RA Mode 1 UE may not be applied to RA Mode 2 UE at RRC inactive/idle or OoC. Based on this, it’s not clear how a UE cancels an SL C-BLT failure.
Proposal 2. For RA Mode 2 UE at RRC inactive/idle or OoC, support at least the Option2 with measured channel condition based SL C-LBT failure cancellation (e.g., LBT without data).   
SL C-LBT failure cancellation for RA Mode 2 RRC Connected
The following agreements were made at RAN2 #122 meeting [1] for sidelink C-LBT failure recovery.
Agreements on SL C-LBT failure recovery (mode 1)
1: 	Leave it to gNB implementation after UE reporting SL C-LBT failure indication. No spec change.
Agreements on SL C-LBT failure recovery (mode 2, RRC connected UE)
1: 	RAN2 confirms that SL C-LBT failure indication is reported to the gNB also for mode 2, RRC connected UE.
Agreements on SL C-LBT cancellation
1: 	For mode 1, SL C-LBT is cancelled upon SL C-LBT failure MAC CE transmission.

It’s agreed that a UE at RRC connected mode with RA Mode 2 may report SL C-LBT failure to its serving gNB, similar to RA Mode 1 UE.
For RA Mode 1, the serving gNB manages resource allocation (e.g., configured grant or dynamic grant), and therefore the serving gNB may select proper RB set(s) or resource pool (e.g., reconfigures resource allocation for configured grant or dynamically indicates resource allocation with the RB set(s) claimed with SL C-LBT failure excluded) for sidelink communications. Therefore, SL C-LBT failure cancellation may be assumed after reporting SL C-LBT failure to the serving gNB, similar to NR-U.
For RA Mode 2, the serving gNB may reconfigure resource pool(s) and/or RB set(s) but does not manage resource allocation for a UE in RRC connected. For example, one of multiple RB sets of a resource pool is detected with SL C-LBT failure by a UE and an SL C-LBT failure of the RB set is reported to the serving gNB. In this case, the UE may exclude the RB set with SL C-LBT failure detected for candidate resource selection (e.g., similar to Mode 2 UE at RRC ide/inactive) or the UE may wait for the serving gNB reconfiguring the resource pool(s) and/or RB set(s), where the RRC reconfiguration causes more signaling overhead and takes much longer time. What is Mode 2 UE’s behavior after reporting SL C-LBT failure to its serving gNB needs to be discussed. 
Furthermore, how SL C-LBT failure is cancelled after reporting SL C-LBT failure needs to be discussed also. In our view, SL C-LBT cancellation for Mode 2 UE in RRC connected may be triggered by one of the following conditions.
1) Reconfiguration from the serving gNB, if any;
2) Same as Mode 2 UE at RRC inactive/idle or OoC, based on measurement or timer as discussed previously.
Proposal 3. RAN2 discuss RA Mode 2 UE’s behavior after reporting SL C-LBT failure to its serving gNB.
Proposal 4. SL C-LBT failure cancellation for Mode 2 UE in RRC connected may be triggered by one of the following conditions.
1) Reconfiguration from the serving gNB, if any;
2) Same as Mode 2 UE at RRC inactive/idle or OoC.
Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed remaining design considerations on SL C-LBT failure handling and recovery and concluded with the following proposals.
Proposal 1. For RA Mode 2 UE at RRC inactive/idle or OoC, MAC informs PHY of an RB set information where SL C-LBT failure was cancelled so that PHY may include the RB set for candidate resource selection.    
Proposal 2. For RA Mode 2 UE at RRC inactive/idle or OoC, support at least the Option2 with measured channel condition based SL C-LBT failure cancellation (e.g., LBT without data).   
Proposal 3. RAN2 discuss RA Mode 2 UE’s behavior after reporting SL C-LBT failure to its serving gNB.
Proposal 4. SL C-LBT failure cancellation for Mode 2 UE in RRC connected may be triggered by one of the following conditions.
3) Reconfiguration from the serving gNB, if any;
4) Same as Mode 2 UE at RRC inactive/idle or OoC.
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