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1 Introduction
In the NR-U SI stage [1], the impacts of the LBT on RACH and SR were discussed and some agreements were achieved. In this contribution, we will provide further considerations on consecutive LBT failure 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. The concerned RACH procedure may be blocked by the consecutive LBT failures, then the RRC setup and RRC resume procedure may be blocked.
Observation1: RRC setup and RRC resume procedure may be blocked by the consecutive LBT failures.

In the last meeting [2], it was agreed that the consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF. As we know that the RLF will be triggered only in the connected state. Therefore, how to resolve the issue in the non-connected state needs to be analyzed.
If the RRC setup or RRC resume procedure is blocked by the 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 will be triggered only in the RRC-connected state. Even if the random access problem indication is generated when the consecutive LBT failures occurred, the RLF will not be declared. Because when the RRC layer receives random access problem indication from MAC layer, it will not declare RLF when the T300, T301, T304, T311 or T319 is running [3]. 
Observation2: The RLF will not be triggered upon the consecutive LBT failures in RRC idle state and RRC inactive state.
In most cases, the occurred consecutive LBT failures may be caused by the high interference or high load in the unlicensed band. The UE may still occur the consecutive LBT failures in the following UL transmissions in the same cell which will do great harm to the performance of access and data transmission. In order to alleviate the possible consecutive LBT failures, there is an effective way for the UE to 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.
Proposal 1: The cell reselection should be triggered upon the consecutive LBT failures occurred in RRC idle state and RRC inactive state.
2.2 Enhancement of Connection Establishment Failure Control 
In NR, the Connection Establishment Failure Control mechanism is introduced for the cell selection/reselection procedure. When UE occurred many times failures of RRC connection setup in one cell, the Qoffsettemp for the concerned cell will be applied when performing cell selection and reselection for a while. Then the UE will not camp on the concerned cell to avoid the possible subsequent connection establishment failure in the concerned cell.
In NR-U, the same requirement that avoiding consecutive connection establishment failure in one cell is also needed, hence, the same mechanism can be reused accordingly.
Proposal 2: Connection Establishment Failure Control mechanism in NR can be reused for NR-U. 

In NR-U, many times failures of RRC connection establishment may be caused by the consecutive LBT failures (e.g. due to the high interference). When the Connection Establishment Failure Control mechanism applies, the UE may select another cell to avoid the possible RRC establishment failures. However, if the new cell and the concerned cell are in the same frequency. The UE may still face the many times failures of RRC connection establishment due to the consecutive LBT failures. As the consecutive LBT failures are caused by the high interference in this frequency. Consequently, in order to avoid the possible consecutive LBT failures, the UE should camp on the cells of another frequency as possible. One simple solution is to decrease cell reselection priority of the frequency where the consecutive LBT failures occurred. The priority of the concerned frequency can be deprioritized so that the UE will not choose the concerned frequency as possible during the subsequent cell reselection procedure.

Proposal 3: In NR-U, the priority of the frequency where Connection Establishment Failures occurred due to consecutive LBT failures should be deprioritized for the subsequent cell reselection procedure.
3 Conclusion

In this contribution, we discuss the issues on LBT failure handling for NR-U. In particular, we have the following proposals:
Observation1: RRC setup and RRC resume procedure may be blocked by the consecutive LBT failures.

Observation2: The RLF will not be triggered upon the consecutive LBT failures in RRC idle state and RRC inactive state.

Proposal 1: The cell reselection should be triggered upon the consecutive LBT failures occurred in RRC idle state and RRC inactive state.
Proposal 2: Connection Establishment Failure Control mechanism in NR can be reused for NR-U. 

Proposal 3: In NR-U, the priority of the frequency where Connection Establishment Failures occurred due to consecutive LBT failures should be deprioritized for the subsequent cell reselection procedure.
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