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1 Introduction
In RAN2 #107 meeting [1], the UL LBT failures on UL transmissions were discussed and some related agreements were achieved. 
· L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 

· The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type

· UL LBT failures are detected per BWP

· The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 

· A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 

· Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
· The timer is started/restarted when UL LBT failure occur. 

In this contribution, we will provide further considerations on UL LBT failures handling in non-connected state.
2 Discussion
2.1 LBT Failures Handling in Non-Connected state 
In the RRC setup and RRC resume procedure, the RACH procedure is needed to transmit the RRC Setup Request message or the RRC Resume Request/ RRC Resume Request1 message. The concerned RACH procedure will be blocked by the consistent UL LBT failures, then the RRC setup procedure and RRC resume procedure will be blocked. 
During the RRC connection establishment procedure, the timer T300 will expire and this procedure will be terminated when the transmission of the RRC Setup Request message is blocked. The AS layer will inform upper layers about the failure to establish the RRC connection when the timer T300 expires [2]. UE will re-initiate the RRC setup procedure when triggered by NAS. However, the transmission of the new RRC Setup Request message may still be blocked by the consistent UL LBT failures as the UE may still camp on the same cell.
During the RRC connection resume procedure, the timer T319 will expire and this procedure will be terminated when the transmission of the RRC Resume Request/ RRC Resume Request1 message is blocked. UE will go to RRC_IDLE if the Timer319 expires [2]. And UE will initiate the RRC setup procedure when triggered by NAS. However, the RRC Setup Request message transmission may be blocked by the consistent UL LBT failures as the UE may select the same cell or the cell of the same frequency.
Observation 1: RRC setup procedure and RRC resume procedure will be blocked by the consistent UL LBT failures.
 It has been agreed that the BFD like mechanism is applied for the detection of the consistent UL LBT failures. And both a timer and a counter are introduced and these parameters will be configured for UE by dedicated signalling as the UL LBT failures are detected per BWP. However，for UE in RRC-idle and RRC inactive state, the parameters will be informed to UE via system information.
Observation 2: The RRC parameters for LBT failure detection in non-connected state should be informed to UE via system information.
It is agreed that the UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type. For the connected UE, the recovery mechanisms proposed may include the BWP switching for RACH, performing RACH in Scells, RRC reestablishment and so on. However, for non-connected UE, the recovery mechanism should be different. 
Firstly, the RRC setup procedure or RRC resume procedure is blocked by the consistent UL LBT failures, the RLF event will not be triggered because the UE is not in the RRC-connected state. According to the current statement, the RLF event will be triggered only in the RRC-connected state. Even if the random access problem indication is generated when the consistent LBT failures occurred during random access procedure, the RLF event will not be declared. Because when the RRC layer receives random access problem indication from MAC layer, it will not declare RLF event when the T300, T301, T304, T311 or T319 is running [2].
Secondly, some companies may think there could be multiple sub-bands and UE may continue the RACH on other sub-bands when consistent UL LBT failures occurred. However, there will be only one sub-band for the UE in RRC_IDLE/RRC_INACTIVE state because the initial active DL/UL BWP is approximately 20MHz [3]. Therefore, the UE cannot continue the RACH procedure via the sub-band switching.
Finally, the UE in RRC_IDLE/RRC_INACTIVE state only camp on one cell, it cannot perform RACH procedure via the Scells.
Observation 3: UL LBT failure recovery mechanisms for connected UE and non-connected UE should be different.

Therefore, how to resolve the issue in the non-connected state needs to be analyzed. In most cases, the occurred consistent UL LBT failures may be caused by the high interference or high load in the unlicensed band. The UE may still occur the consistent UL LBT failures in the following UL transmissions in the same cell which will do great harm to the performance of RRC setup and RRC resume. In order to alleviate the possible consistent UL LBT failures, it is an effective way that the UE will change the camped cell via cell reselection procedure, which is similar to the RRC re-establishment procedure triggered by the RLF event in the RRC-connected state where UE will select one cell via cell selection procedure. 
Proposal 1: In RRC idle state and RRC inactive state, the cell reselection procedure should be triggered upon the occurred consistent UL LBT failures. 
In NR-U, RRC connection establishment may fail due to the occurred consistent LBT failures (e.g. due to the high interference). When the cell reselection is triggered upon the consistent UL LBT failures occurred, the UE may select another cell to avoid the possible RRC establishment failures. However, if the selected new cell and the concerned cell where consistent LBT failures occurred are in the same frequency. The UE may still face the consistent UL LBT failures because the occurred consistent LBT failures are caused by the high interference in this frequency. Consequently, in order to avoid the possible consistent UL LBT failures, the UE should camp on the new cells of another frequency as possible. One simple solution is to decrease cell reselection priority of the frequency where the consistent LBT failures occurred, i.e. the priority of the concerned frequency should be deprioritized in subsequent cell reselection procedure so that the UE will not choose the concerned frequency as possible during the subsequent cell reselection procedure.

Proposal 2: In NR-U, the priority of the frequency where the consistent UL LBT failures occurred should be deprioritized in the cell reselection procedure triggered by the consistent UL LBT failures event.
The UE should reselect to a cell on another frequency upon the cell reselection procedure triggered by the consistent UL LBT failures event, however, the UE may reselect back to the cells of concerned frequency according to the current cell reselection rule. The UE will still occur the consistent UL LBT failures due to the high interference in concerned frequency. In order to avoid this kind of ping pang reselections, the UE can deprioritize the priority of the frequency consistent UL LBT failures occurred in the subsequent cell reselections for a limited time (e.g. 300s). 
Proposal 3: The priority of the frequency where the consistent UL LBT failures occurred should be deprioritized in the subsequent cell reselection procedures for a limited time (e.g. 300s).
3 Conclusion
In this contribution, we discuss the issues on LBT failure handling in non-connected state for NR-U. In particular, we have the following proposals:
Observation 1: RRC setup procedure and RRC resume procedure will be blocked by the consistent UL LBT failures.
Observation 2: The RRC parameters for LBT failure detection in non-connected state should be informed to UE via system information.
Observation 3: UL LBT failure recovery mechanisms for connected UE and non-connected UE should be different.

Proposal 1: In RRC idle state and RRC inactive state, the cell reselection procedure should be triggered upon the occurred consistent UL LBT failures.  

Proposal 2: In NR-U, the priority of the frequency where the consistent UL LBT failures occurred should be deprioritized in the cell reselection procedure triggered by the consistent UL LBT failures event.
Proposal 3: The priority of the frequency where the consistent UL LBT failures occurred should be deprioritized in the subsequent cell reselection procedures for a limited time (e.g. 300s).
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