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1 Introduction
The study item on NR-based Access to Unlicensed Spectrum has been initiated by 3GPP [1]. The random access procedure is one of the critical NR physical layer features that should be studied as part of the initial access and synchronization procedure design for NR-U to ensure efficient and robust operation in conjunction with channel access mechanisms like listen-before-talk (LBT).
During RAN2#102 the following agreements were made:

Agreements

1:
Both CBRA and CFRA are supported. Changes for NR-U operation will be studied

2:
4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress

3: 
We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U

This document provides an overview of random access design requirements for NR-U including support of alternative beam reporting and 2-step RACH.
2 Alternative DL Tx Beams in Msg. 3
NR supports a 4-step random access procedure as a baseline. Random access procedure is supported for both IDLE mode and CONNECTED mode UEs. At least for UE in idle mode, the UE selects the subset of RACH preamble indices based on DL measurement and association indicated by system information. 

For idle mode UEs in initial/random access, the beam used for transmission in message 2 and message 4 of the random access procedure is derived from the random access preamble resource in message 1. 

The random access procedure can be made more robust through indication of alternative downlink transmit beams to be used, in addition to the beam indicated implicitly in random access preamble. Such alternative downlink transmit beam can be reported in message 3 payload of the random access procedure. The alternative beams can be subsequently used in message 4 of the random access procedure, increasing its reliability. This can be potentially useful in case of beam based channel access procedures [2], since one or more beams may be blocked during channel sensing, and informing the transmitting node of alternative DL beams can reduce the overhead of the LBT procedure.
Observation 1: Alternative DL Tx beam indication to the transmitting node can be beneficial in improving the reliability of the random access procedure.

Proposal 1: NR-U should support explicit alternative downlink transmit beam indication in message 3.  

In the case of license assisted access for NR-U, whether the UE reports on an alternative DL Tx Beam in message 3 can be indicated to the UE, for example by dedicated signalling to the UE on the licensed carrier before establishing a NR-U SCell. 
Proposal 2: The indication of whether to report the alternative downlink transmit beam in message 3 can be signalled by the network to the UE in case of license assisted access for NR-U.

3 2-Step RACH Procedure
During the NR study item, the potential of introducing a simplified procedure with two steps was considered. For example the RACH preamble can be sent by the UE along with BSR in Step 1, while the ID and TA can be sent by the gNB in the second step. It is expected the full RACH procedure would need to be supported for UEs performing random access for the first time in a network/cell or as fallback if the connection is lost, but for other scenarios such as CONNECTED or INACTIVE UEs, the simplified procedure could be applicable (e.g. license assisted access). 
Reducing the number of steps for the RACH procedure has several benefits in case of NR-U, by reducing the amount of required channel contention attempt and improved latency for access and synchronization to the NR-U cell. As a result, both 4-step and 2-step RACH procedures can be supported and potentially configurable depending on the deployment scenario. 

Finally, it should be noted that the 2-step RACH procedure is not only beneficial for NR-U operation, but can be generally applied to other NR deployment scenarios such as small cells, where propagation delays are small or for cases where low-latency network access is critical (e.g. URLLC). As a result, the specification of a 2-step RACH procedure should be applicable to other use cases on licensed or unlicensed spectrum.

Proposal 3: In addition to the 4-step RACH procedure, a 2-step RACH procedure should be supported and should be applicable to both unlicensed and licensed spectrum operation.
4 Conclusion
This contribution analyzed the random access procedure for NR-U. The following observations and proposals were made:

Observation 1: Alternative DL Tx beam indication to the transmitting node can be beneficial in improving the reliability of the random access procedure.

Proposal 1: NR-U should support explicit alternative downlink transmit beam indication in message 3.  

Proposal 2: The indication of whether to report the alternative downlink transmit beam in message 3 can be signalled by the network to the UE in case of license assisted access for NR-U.

Proposal 3: In addition to the 4-step RACH procedure, a 2-step RACH procedure should be supported and should be applicable to both unlicensed and licensed spectrum operation.
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