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1 Introduction
The study item on ‘New Radio’ (NR) Access Technology has been initiated by 3GPP to evaluate potential technologies targeted to enable future cellular network deployment scenarios and applications [1]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC, and mMTC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The random access procedure is one of the critical NR physical layer features that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides an overview of the 2-step random access procedure for NR.

2 Simplified Random Access Procedure 
The physical random access channel design for NR should be designed to support multiple use cases with different requirements. This includes high and low mobility UEs, deployments above and below 6GHz with different levels of Tx/Rx beamforming, and backhaul connection establishment between rTRPs with a single unified framework as much as possible [2]. Like LTE, NR is expected to support a 4-step random access procedure as baseline which is applicable for UEs performing initial/random access [3]. However a simplified (2-step) procedure could provide benefits in terms of latency and network overhead for certain scenarios. In this section, we discuss the simplified 2-step random access procedure design. 
2.1 2-Step RACH procedure
In addition, RAN1 has studied the potential of introducing a simplified procedure with two steps:

Agreements:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs

· RAN1 has discussed the following: 

· The use of a UE identity in Msg 1

· Msg 2: RA response that is addressed to the UE identity in Msg 1

· FFS on the definition and choice of the UE identity
· FFS on the applicability scenarios of simplified RACH procedure 
· RAN1 to send LS to RAN2

· RAN1 is aware that RAN2 is also studying the RACH procedure and RAN1 would like to inform RAN2 to take the above into considerations and would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios

It is expected the full (4-Step) 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. In addition, such a simplified procedure could be beneficial for other use cases such as IAB, where backhaul links need to be maintained, but mobility is limited (or not supported). As a result, RAN1 should continue investigation of both procedures and study the possibility of a hybrid approach where both procedures are possibly supported under different conditions. 

Proposal 1: RAN1 should consider IAB as one scenario where a simplified RACH procedure may be beneficial and study potential benefits of supporting both the full and simplified RACH procedures.

2.2 Network assistance for 2-Step RACH procedure
In case of non-standalone (NSA) NR deployments the UE will perform initial access on LTE first followed by NR (e.g. assuming LTE-NR dual connectivity architecture) and in that case utilizing the LTE link to provide assistance to the UE performing RACH on the NR carrier could be very beneficial. 
As discussed in [4], especially when NR is deployed in mmWave with LTE as the anchor layer providing mobility and much of the control signalling, a significant reduction in complexity at the UE and overhead in the network can be achieved by only configuring time/frequency/beam(space) resources relevant for the UE(s) which are connecting to NR using LTE signalling. This assistance signalling may be especially attractive for supporting a simplified RACH procedure since for example, the RACH procedure type (simplified or baseline) as well as other related RACH configuration parameters (including UE or beam ID) could be indicated to a UE when it obtains a connection to the network via LTE, which it can then apply to the NR carrier(s) when performing random access.
Proposal 2: RAN1 should consider network-assisted signalling for a simplified (2-step) RACH procedure configuration.

3 Conclusion
This contribution analyzed the simplified (2-step) random access procedure for NR. The following proposals were made:

Proposal 1: RAN1 should consider IAB as one scenario where a simplified RACH procedure may be beneficial and study potential benefits of supporting both the full and simplified RACH procedures.
Proposal 2: RAN1 should consider network-assisted signalling for a simplified (2-step) RACH procedure configuration.
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