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1 Introduction

In last RAN2 AH#1807 meeting, for RACH, it has been agreed:

· R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)

· The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.

· Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
· Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.

In this paper, we discuss the enhancements to 4-steps RACH due to reduced transmission opportunities for unlicensed operation.
2 Discussion

It was agreed both contention based RACH and contention free RACH should be supported for NR-U. For unlicensed operation, the LBT should be considered. Considering the 4-steps random access procedure, it would require 4 LBTs for each message transmission which significantly increase the delay.

Observation 1 LBT increases the delay for performing 4 steps RACH procedure.
In the current RACH procedure, when RACH is initiated and the PRACH resources are selected on which the preamble is transmitted. If there is no RAR received in the RAR window or if the contention resolution is failed, UE will apply possible backoff or power ramping before retransmit msg1 again.
In NR-U operation, the msg1 could be blocked due to LBT failure. In this case, UE has to wait to the next PRACH occasion to perform the msg1 transmission which increase the delay. The active UL BWP configured with PRACH occasions is used to initiate RACH, however, it’s possible that the channel is not available on unlicensed band.
There could be two triggers for the UE to perform UL BWP switching when RACH is imitated. 

· Firstly, when RACH is initiated on the active UL active BWP and if the BWP is configured with PRACH occasions, the UE performs LBT. If LBT fails, the UE still stays on the active UL BWP and wait until next PRACH occasion. However, it could be beneficial if the UE can switch to the initial BWP and immediately another LBT could be performed if the initial BWP is not overlapped with the active UL BWP.

· Secondly, in the case when multiple UL BWPs are configured, UE may perform parallel LBTs on different configured UL BWPs if they are configured in a proper way e.g., 20MHz for each UL BWP. Then, the UE can choose the UL BWP on which the LBT is successful, and if the selected UL BWP is configured with PRACH occasions, the UE can initiate RACH on the selected UL BWP. An illustration can be shown in the following figure:
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Proposal 1 Upon RACH initiated, UE can switch the UL BWP when LBT fails on the active UL BWP.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
LBT increases the delay for performing 4 steps RACH procedure.
Proposal 1
Upon RACH initiated, UE can switch the UL BWP when LBT fails on the active UL BWP.
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