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1	Introduction
Handling of UL LBT failures has been discussed over the past RAN2 meetings and the following was agreed in RAN2#107bis:
Agreements:
1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP. 
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5. “N” is the number of configured BWPs with configured PRACH resources.  If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell

In this paper we further address the details on reporting of UL LBT failure.  
2	Discussion
2.1	LBT Failure report MAC CE
For SCells, since there could be multiple serving cells on unlicensed band, the MAC CE should at least indicate the SCell ID via either Serving cell index or bitmap. As the NW is aware of which BWP is the currently active BWP for the SCell, there is no strong need to report BWP index for an SCell. 
With either option of serving cell index or bitmap, the MAC CE could easily be reused for SpCell so that the NW knows the RA procedure on a switched BWP is due to LBT failure other than SR failure, as the form would require NW not to switch the UE back to failed BWP while the latter requires SR configuration. For SpCell, the UE switches to another BWP when consistent LBT failure happens and there could be another failure on the BWP even after the switching. But since the BWP with RACH successfully performed should at least be ok and the NW knows the previous active BWP is experiencing consistent LBT failure, it could be enough to just report the serving cell ID as well. 
Proposal 1: the UL LBT failure MAC CE includes the serving cell index with either individual serving cell index or bitmap, which is applicable to both SCell and SpCell. 
There was some confusion about reusing the beam failure report MAC CE, we believe it should be indicated with a separate LCID other than reusing the beam failure report one since they are different functionalities. The NW knows the RACH is triggered by LBT failure based on the LCID for the new MAC CE.
The framework for SCell BFR can be in general applied. The LBT failure MAC CE for SCell should trigger SR similar to SCell BFR MAC CE. While the LBT failure MAC CE for SpCell would be included in the msg3 when performing RACH after BWP switching.
Proposal 2: the UL LBT failure MAC CE is indicated with a new LCID other than reusing the beam failure report one.
Proposal 3: the LBT failure MAC CE for SCell triggers SR similar to SCell BFR MAC CE.
Proposal 4: the LBT failure MAC CE for SpCell is included in the msg3 when performing RACH after BWP switching.
2.2	LBT Failure cause indication upon RLF recovery
Detection of consistent UL LBT failure can trigger reestablishment procedure if detection of UL LBT problem on PCell triggers RLF. From NW point of view, it is beneficial to know if the UL LBT problem is detected by the UE on a specific carrier frequency. That is why RAN2 has already agreed that the UE shall report the occurrence of consistent UL LBT failures on PSCell and SCells. For failures on PSCell and SCells the assumption is that the UE can transmit such report using SCG failure information procedure or MAC CE. However, the NW may also benefit from knowing an UL LBT problem was detected on PCell resulting in RLF. In this case, using MAC signaling as considered in the U-plane discussions is not possible. One straightforward option would be to define a new reestablishment cause. Currently the following causes for reestablishment are supported in RRC specifications:
ReestablishmentCause ::= ENUMERATED {reconfigurationFailure, handoverFailure, otherFailure, spare1}
Consistent UL LBT failure could be considered otherFailure although from NW point of view UL LBT failure could be a reason not to redirect UEs to the corresponding frequency layer due to continuous LBT failures. This information could also be used to detect a potential hidden node problem, and assist the NW performing channel selection. Thus, it would be good to get this knowledge to the NW. 
Proposal 5: Add a reestablishment cause ul-LBT-Failure for the reestablishment triggered by UL LBT failure.
If Proposal 1 cannot be agreed, RAN2 should discuss another way for the UE to signal to the NW that it has detected a consistent UL LBT problem resulting in RLF. This information could be transmitted to the UE either after (e.g. new RRC message) or as part of the reestablishment procedure (e.g. new IE in the RRCReestablishmentComplete message) which is triggered by the consistent UL LBT problem.
Proposal 5bis: If proposal 5 is not agreeable, RAN2 should specify a new way for the UE to signal to the NW that the UE has detected consistent UL LBT problem on a specific carrier frequency/cell. 
4	Conclusions
In this paper we discussed the UL LBT reporting details and made the following proposals:
Proposal 1: the UL LBT failure MAC CE includes the serving cell index with either individual serving cell index or bitmap, which is applicable to both SCell and SpCell. 
Proposal 2: the UL LBT failure MAC CE is indicated with a new LCID other than reusing the beam failure report one.
Proposal 3: The LBT failure MAC CE for SCell triggers SR similar to SCell BFR MAC CE.
Proposal 4: the LBT failure MAC CE for SpCell is included in the msg3 when performing RACH after BWP switching.
Proposal 5: Add a reestablishment cause ul-LBT-Failure for the reestablishment triggered by UL LBT failure.
Proposal 5bis: If proposal 1 is not agreeable, RAN2 should specify a new way for the UE to signal to the NW that the UE has detected consistent UL LBT problem on a specific carrier frequency/cell.
