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1
Introduction

In RAN2#121-e meeting, some issues about SL consistent LBT failure (indication of SL consistent LBT failure, etc.) and recovery (UE autonomous SL consistent LBT failure recovery, resource (re)selection upon SL LBT failure,etc.) are discussed. 
This contribution mainly focuses on left issues in last meeting.

2
SL-specific consistent LBT failure detection and Recovery
2.1
Granularity of SL consistent LBT failure
In RAN2#121 meeting, following working assumption (in yellow highlight) about SL LBT failure granularity is given in [1]:
	Agreements on SL consistent LBT failure

1: 
Consistent LBT failure does not trigger the UE in RRC idle/inactive to enter RRC connected.

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.


Then, from a further agreement (in yellow highlight) about SL LBT failure granularity in the same report [1], we have agreed that SL LBT failure indication granularity from PHY to MAC is RB set. 
Agreements on SL LBT failure indication granularity

1: 
SL LBT failure indication granularity is per SL RB set.
Regarding SL consistent LBT failure granularity, we think it shall be resource pool. In NR-I, the consistent LBT failure granularity is BWP while the LBT failure granularity is RB set in nature, which means that the granularity of consistent LBT failure and the granularity of LBT failure is different in NR-U.

 Observation 1: In NR-U, the granularity of consistent LBT failure and the granularity of LBT failure is different, whereas the consistent LBT failure granularity is BWP while the LBT failure granularity is RB set.
Furthermore, in current MAC spec, the resource allocation is based on resource pool, i.e. the gNB schedules or configures a SL grant within a resource pool in mode 1, and UE selects SL grant with a selected a resource pool. If the granularity of SL consistent LBT failure is agreed as RB set, we need to design a whole new resource allocation mechanism, e.g. resource pool (re-)selection and RB set (re-)selection in mode 2, and indicates the corresponding RB set for the scheduled or configured SL grant in mode 1.

Observation 2: If the granularity of consistent LBT failure is adopted as RB set, a whole new resource allocation mechanism needs to be introduced on top of current spec, e.g. resource pool (re-)selection and RB set (re-)selection in mode 2, and indicates the corresponding RB set for the scheduled or configured SL grant in mode 1.
Therefore, in our understanding, we should reuse legacy NR-U principle, to better align with current resource allocation mechanism, i.e. the granularity for SL consistent LBT failure should be resource pool.
Proposal 1: The granularity for SL consistent LBT failure is resource pool.
2.2
Recovery of SL LBT failure 
In RAN 2 #121 meeting, following working assumption (in yellow highlight) about SL LBT failure granularity is given in [1]:

	Agreements on SL consistent LBT failure

1: 
Consistent LBT failure does not trigger the UE in RRC idle/inactive to enter RRC connected.

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.


Based on the proposal 1, the SL consistent LBT failure granularity is resource pool. When SL consistent LBT failure of a resource pool is detected by TX UE, if there exist a resource pool of which consistent SL LBT failure has not been triggered, such resource pool can be used for SL transmission. 
Proposal 2: Confirm the previous working assumption: Support the change of resource pool of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection.
2.3
SL RLF for UC connections due to consistent SL LBT failure.
In RAN 2 #121 meeting, there was the Working assumption:

 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. 

Considering the UEs in RRC_CONNECTED, if the consistent SL LBT failure is detected, the mode-1 UE can indicate such consistent SL LBT failure to the gNB once it happens for a resource pool, so that the gNB can reconfigure the SL resources to the UE, or schedule the SL resources on which the consistent LBT failure was not detected, since the SL resource schedule for mode-1 is fully under network control. The same motivation is still valid if consistent SL LBT failure is triggered in all resource pools, the UE still triggers the consistent SL LBT failure reporting to the gNB for reconfiguration on SL resources to recover the SL transmission. 
Proposal 3a: Mode-1 UE in RRC_CONNECTED reports the consistent SL LBT failure to the gNB once consistent SL LBT failure is triggered for a resource pool.
The mode-2 UE can also report the consistent SL LBT failure to the gNB expecting the recovery with gNB’s help. As mentioned in above Proposal 2, if consistent SL LBT failure has been triggered for a resource pool, the TX UE autonomously changes the resource pool to the one without consistent SL LBT failure triggered, in this case, the SL transmission can be recovered by UE itself and the UE does not need to report the consistent SL LBT failure to the gNB. However, if no additional available resource pool can be used by the UE, e.g., consistent SL LBT failure is triggered in all resource pools, the UE needs to indicate the consistent SL LBT failure to the gNB seeking for gNB’s reconfiguration on SL resources for SL transmission recovery. On the other hand, if the UE can report the consistent SL LBT failure information once consistent SL LBT failure is trigger for a resource pool, the gNB can know the status of the configured resource pool timely, for example, the gNB can decide not to configure this resource pool to other UEs. Thus, if the gNB intends to have some optimized configurations based on the currently status of resource pool, it can be considered to indicate UE to report consistent SL LBT failure to the gNB once consistent SL LBT failure is trigger for a resource pool.
Proposal 3b: Mode-2 UE in RRC_CONNECTED reports the consistent SL LBT failure to the gNB only when no additional available resource pool can be switched to by the UE.
For both mode-1 and mode-2, regarding the above case that consistent SL LBT failure is triggered in all resource pools, since the UE triggers the consistent SL LBT failure reporting to the gNB for SL transmission recovery, the UE DOES NOT need to trigger SL RLF immediately and waits for gNB’s response. If the gNB can reconfiguration the new SL resources to the UE, the SL transmission is recovered without SL RLF; if there are no new available SL resources can be reconfigured, the gNB informs the UE and the UE will trigger SL RLF. In this case, the unnecessarily SL RLF can be avoided and the interruption time for SL transmission is reduced. This is different with NR-U, the key cause is that the link between UE and gNB is interrupted in NR-U but still valid in SL-U, thus reusing mechanism in NR-U is not completely suitable for SL-U.
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Fig. 1 Illustration of RLF due to consistent LBT failure
Regarding the UEs in RRC_IDLE/RRC_INACTIVE, the autonomous recovery by switching resource pool can be considered. But if no additional SL resources can be used for SL transmission due to consistent LBT failure on all SL resources, the SL RLF can be triggered for all UC connections.
Proposal 4: For both mode1 and mode2, UE in RRC_CONNECTED triggers the consistent SL LBT failure reporting to the gNB when the UE has triggered consistent SL LBT failure in all resource pools, but does not trigger the SL RLF for all UC connections immediately. The UE shall trigger SL RLF for all UC connections once the UE determines that no available SL resource pool to be reconfigured by the gNB. FFS how to achieve this.
2.4
Cancellation of triggered MAC CE and SL consistent LBT failure.

In NRU, on top of consistent LBT detection and recovery, cancellation of triggered LBT failure has also been designed:

· when a consistent LBT failure is detected in one UL BWP in SpCell, the UE will switch the UL BWP to another UL BWP configured with PRACH occasion and for which consistent LBT failure has not been triggered. And the random access procedure is completed, UE will cancel all the triggered consistent LBT failure(s) in the SpCell. 
· On the other hand, if a consistent LBT failure is detected in one UL BWP in the SCell, a LBT failure MAC CE indicating the triggered consistent LBT failure(s) in SCell(s) will be sent to gNB. After the  LBT failure MAC CE is successfully sent,  UE will cancel all the triggered consistent LBT failure(s) indicated in the transmitted LBT failure MAC CE.
· Beisdes, when the LBT recovery configuration is reconfigured, UE will cancel all the triggered consistent LBT failure(s). If UE receives a PDCCH for BWP switching of a Serving Cell, UE cancel, triggered consistent LBT failure for this Serving Cell
2.4.1 Cancellation of SL consistent LBT failure
Similar to Uu, the cancellation mechanism of SL consistent LBT failure can be:

When the reconfiguration for SL LBT failure recovery from the gNB is received, UE can cancel the triggered SL consistent LBT failure in the resource pool. 

Or, when UE receives a control signaling for SL resource pool switching, UE can cancel the triggered SL consistent LBT failure in the resource pool.

Proposal 5:  When the reconfiguration for SL LBT failure recovery from the gNB is received or when UE receives a control signaling for SL resource pool switching, UE can cancel the triggered SL consistent LBT failure in the resource pool.
2.4.2 Cancellation of the MAC CE
If a consistent LBT failure is detected in the SL resource pool, UE use a MAC CE to report consistent LBT failure to let the gNB to control the resource recon reconfiguration for SL transmission recovery. After the successful transmission of the MAC CE, UE can cancel the triggered SL consistent LBT failure in the resource pool.
Proposal 6: After the successful transmission of the MAC CE indicating the consistent LBT failure, UE can cancel the triggered SL consistent LBT failure in the resource pool.
2.5
Resource reselection and LBT failure
A resource pool cannot be used to performance a SL transmission due to SL consistent LBT failure.  Such case may be because resource in the resource pool is used by too many UEs (e.g. WiFi user or Bluetooth user using unlicensed spectrum) simultaneously in a period.  However, even though the resource may become not very intense when those UEs stop transmission, the resource pool with triggered SL consistent LBT failure is still unavailable. RAN2 to should consider supporting to reuse resource pool which is detected as SL consistent LBT failure. For example, after the SL consistent LBT failure is detected in a RP, the condition about how to reuse the resource pool should be discussed.
Proposal 7: RAN2 to support to switch to the RP which has been detected as consistent SL LBT failure when the RP becomes available. FFS on the condition when the RP is available.
3
Conclusion

In this contribution, we discussed various issues for SL-U in detail and made the following observations and proposals.
 Observation 1: In NR-U, the granularity of consistent LBT failure and the granularity of LBT failure is different, whereas the consistent LBT failure granularity is BWP while the LBT failure granularity is RB set.
Observation 2: If the granularity of consistent LBT failure is adopted as RB set, a whole new resource allocation mechanism needs to be introduced on top of current spec, e.g. resource pool (re-)selection and RB set (re-)selection in mode 2, and indicates the corresponding RB set for the scheduled or configured SL grant in mode 1.
Granularity of consistent LBT failure recovery
Proposal 1: The granularity for SL consistent LBT failure is resource pool.
Recovery of SL LBT failure

Proposal 2: Confirm the previous working assumption: Support the change of resource pool of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection.
SL RLF
Proposal 3a: Mode-1 UE in RRC_CONNECTED reports the consistent SL LBT failure to the gNB once consistent SL LBT failure is triggered for a resource pool.
Proposal 3b: Mode-2 UE in RRC_CONNECTED reports the consistent SL LBT failure to the gNB only when no additional available resource pool can be switched to by the UE.
Proposal 4: For both mode1 and mode2, UE in RRC_CONNECTED triggers the consistent SL LBT failure reporting to the gNB when the UE has triggered consistent SL LBT failure in all resource pools, but does not trigger the SL RLF for all UC connections immediately. The UE shall trigger SL RLF for all UC connections once the UE determines that no available SL resource pool to be reconfigured by the gNB. FFS how to achieve this.
Cancellation of triggered MAC CE and SL consistent LBT failure

Proposal 5:  When the reconfiguration for SL LBT failure recovery from the gNB is received or when UE receives a control signaling for SL resource pool switching, UE can cancel the triggered SL consistent LBT
Proposal 6: After the successful transmission of the MAC CE indicating the consistent LBT failure, UE can cancel the triggered SL consistent LBT failure in the resource pool.
Resource reselection and consistent SL LBT failure
Proposal 7: RAN2 to support to switch to the RP which has been detected as consistent SL LBT failure when the RP becomes available. FFS on the condition when the RP is available.
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