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1	Introduction
A new WID on NR-based Access to Unlicensed Spectrum [1] has been approved in RAN#82.
This paper discusses the possible methods to ensure a UE can find suitable cells after multiple failed connection attempts on a NR-U cell.
2	Discussion
There have been papers discussing whether we need new method to avoid a UE performing connection (re)establishment on a carrier where there are severe problems due to LBT failures. It should be noted that in 38.331 already now we have connEstFailureControl which would add a reselection offset Qoffsettemp to a cell if the connection (re)establishment has failed multiple times (connEstFailCount). 
Observation 1: Existing connEstFailureControl method can solve connection (re)establishment failures due to UL LBT. 
Of course this won’t be a fast procedure, as the UE likely will try to (re)establish the connection on multiple NR-U cells on a carrier, but eventually it will solve the problem after multiple T300 expiries, possibly on multiple cells. Naturally on NR-U carriers NW can configure failure control parameters more optimally e.g. by setting connEstFailCount to 1, thus only requiring one failed connection attempt on a cell. But in NR-U it is likely (similarly to WLAN) that we would have quite a few cells in a single location, thus resulting in the need of multiple T300 expiries before the UE would reselect to another carrier.
Observation 2: Existing connEstFailureControl will solve connection establishment failures slowly.
If there is the desire to specify a faster method, one simple alternative is just to deprioritize a carrier when e.g. trigger for connEstFailureControl is achieved. i.e., instead of applying an offset to a cell, apply a different priority (or offset) to the whole frequency after a certain number of consecutive failed connection (re)establishments. 
Proposal 1: If there is need to do any optimization for connection establishment failures, instead of applying offset to a cell after a configured number of failed connection attempts, the UE could deprioritize the whole frequency.
In case the re-establishment procedure is initiated due to RLF triggered by UL LBT problem, as currently discussed under U-plane agenda item [2], it would be beneficial to bar or de-prioritize the carrier frequency where the UL LBT problem is detected. 
Proposal 2: If the reestablishment procedure is initiated due to RLF triggered by UL LBT problem on PCell, the UE bars or de-prioritizes the carrier frequency where the UL LBT problem is detected, thus initiating the reestablishment procedure on another carrier frequency.
3	UL LBT and reestablishment cause
In [2] we discuss UL LBT handling and it seems that the failed UL LBT 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 UL LBT problem is detected by the UE on a specific carrier frequency. That is why RAN2 has already agreed that the UE will 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 MAC signalling on the PCell. However, the NW may also benefit from knowing an UL LBT problem was detected on PCell, possibly resulting in a RLF. In this case, using MAC signalling as considered in 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}
So, UL LBT could be considered otherFailure although from NW point of view UL LBT failure could be a reason not to redirect UEs to such a layer due to contiguous LBT failures. Thus, it would be good to get this knowledge to the NW:
Proposal 3: Add a reestablishment cause ul-LBT-Failure
If Proposal 3 cannot be agreed, RAN2 should discuss the possibility to introduce a new RRC message the UE would transmit after the reestablishment procedure is completed to indicate to the NW that it has detected UL LBT problem on a specific carrier frequency (and cell). 
Proposal 3bis: If proposal 3 is not agreeable, RAN2 should specify a new RRC message from UE to NW indicating that the UE has detected UL LBT problem on a specific carrier frequency/cell. The UE transmits this RRC message after the reestablishment procedure triggered by UL LBT problem is successfully completed.  
4	Conclusions
In this paper we made the following observations and proposal:
Observation 1: Existing connEstFailureControl  method can solve connection establishment failures due to LBT.
Observation 2: Existing connEstFailureControl will solve connection establishment failures slowly.
Proposal 1: If there is need to do any optimization for connection establishment failures, instead of applying offset to a cell after a configured number of failed connection attempts, the UE could deprioritize the whole frequency.
Proposal 2: If the reestablishment procedure is initiated due to RLF triggered by UL LBT problem on PCell, the UE de-prioritizes the carrier frequency where the UL LBT problem is detected, thus initiating the reestablishment procedure on another carrier frequency.
Proposal 3: Add a reestablishment cause ul-LBT-Failure
If Proposal 3 cannot be agreed, RAN2 should discuss the possibility to introduce new RRC message the UE would transmit after the reestablishment procedure is completed to indicate to the NW it has detected UL LBT problem on a specific carrier frequency (and cell). 
Proposal 3bis: If proposal 3 is not agreeable, RAN2 should specify a new RRC message from UE to NW indicating that the UE has detected UL LBT problem on a specific carrier frequency/cell. The UE transmits this RRC message after the reestablishment procedure triggered by UL LBT problem is successfully completed.  
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