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Introduction
A study item on the feasibility of using NR in unlicensed band is in progress in RAN1 [1]. In RAN1#93 and RAN1#94, the following agreements were reached regarding random access (RA) [2]:
Agreement:
· The following modifications to initial access procedures are beneficial
· Modifications to initial access procedures considering limitations on access to the channel based on LBT
· Develop techniques to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure
· Enhancement to 4-step RACH
· Mechanisms to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure
· 2-step RACH potentially has benefit for channel access

Agreement: 
If preamble transmissions are dropped due to LBT failure, then
· From a RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented

Agreement:
· In some scenarios it is beneficial for the maximum RAR window size to be extended beyond 10 ms to increase robustness to DL LBT failure
· FFS: Value of maximum RAR window size

In the subsequent RAN plenary, the following agreement was reached for two-step RA [3]:
· A common 2-step RACH design for various use cases is desirable 
· PHY layer aspects of 2-step RACH design are not addressed in any of the on-going SIs (no SIDs updates) 
· 2-step RACH can be included in a later Rel-16 WI, per normal approval process.
· Higher layer aspects of 2-step RACH can be studied within NR-U SI with the understanding that higher priority should be given to the feasibility of NR-U operation in the architectures described in the NR-U SID [RP-181339] and aspects that may require input from SA WGs.

In this contribution, we discuss a way forward for NR-U RA procedure design.

NR-U RA procedure

Based on the plenary guidance, it is prudent to prioritize the design of the four-step RA procedure and PRACH channel. In terms of procedures, the following are example issues to be resolved in the SI.
Proposal 1: Prioritize discussion of following issues for four-step RA:
· Value of maximum RAR window size that can be configured
· Need for enhancements to Rel-15 PRACH resource configurations
· Channel access for Msg1, Msg2, Msg3, Msg4 transmissions inside and outside shared COT
· Multiplexing of Msg2 and Msg4 with DRS and non-DRS transmission bursts
· Multiplexing of Msg1 and Msg4 with other UL channels and signals
· HARQ aspects for Msg3

At the same time, even though physical channel design for two-step RA is postponed, we propose to continue discussions on two-step RA procedural aspects that are specific to NR-U.
Proposal 2:  Continue discussions on two-step RA procedural aspects that are specific to NR-U. For example,
· Potential channel access mechanisms for MsgA and MsgB
· Enhancements needed for PRACH configuration information broadcast in DRS
· Interplay with and possible fallback to four-step RA

Summary
In this contribution we discussed a way forward for NR-U RA. The following proposals ensued.
Proposal 1: Prioritize discussion of following issues for four-step RA:
· Value of maximum RAR window size that can be configured
· Need for enhancements to Rel-15 PRACH resource configurations
· Channel access for Msg1, Msg2, Msg3, Msg4 transmissions inside and outside shared COT
· Multiplexing of Msg2 and Msg4 with DRS and non-DRS transmission bursts
· Multiplexing of Msg1 and Msg4 with other UL channels and signals
· HARQ aspects for Msg3
Proposal 2:  Continue discussions on two-step RA procedural aspects that are specific to NR-U. For example,
· Potential channel access mechanisms for MsgA and MsgB
· Enhancements needed for PRACH configuration information broadcast in DRS
· Interplay with and possible fallback to four-step RA
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