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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB and URLLC 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 RACH configuration details for NR.

2 RACH configuration details
In the following sections, we discuss implications on the NR RACH design and configuration.

2.1 RACH resource allocation
The NR SI TR captured the following regarding the RACH design:
RACH resource is also defined as a time-frequency resource to send RACH preamble. Whether UE needs to transmit one or multiple/repeated preamble within a subset of RACH resources can be informed by broadcast system information, e.g., to cover gNB RX beam sweeping in case of NO Tx/Rx beam correspondence at the gNB. 

Regardless of whether Tx/Rx beam correspondence is available or not at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode. Association between one or multiple occasions for DL broadcast channel/signal and a subset of RACH resources is informed to UE by broadcast system information or known to UE. Based on the DL measurement and the corresponding association, UE selects the subset of RACH preamble indices. UE Tx beam(s) for preamble transmission(s) is selected by the UE. During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam. NR at least supports transmission of a single Msg.1 before the end of a monitored RAR window.

RAN1 should support mechanisms for supporting the independent configuration of multiple sets of resources used for the random access procedure. This is beneficial since the subset size and timing of the RACH resources may be different 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 forward compatibility to support backhaul connection establishment between rTRPs with a single unified framework as much as possible.
Proposal 1: RAN1 should support mechanisms for the independent configuration of multiple sets of resources used for the random access procedure in a system that may have different subset sizes and timing which from a UE perspective can be transparent and independent from resources configured for the UE.
2.2 RACH resource association
As part of the RACH configuration, the association between RACH resources and time/frequency resources should be indicated to the UE. During the RAN1 NR Adhoc #2 the following agreements were reached:
Agreements:
· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured
Agreements:
· For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
· RAN1 strives to use the same set of parameters for different cases, e.g. analog/hybrid/digital beamforming at gNB, level of gNB beam correspondence, number of SS blocks, number of frequency multiplexed PRACH resources, PRACH resource density in time etc.
· RAN1 strives to minimize the set of parameters.
· FFS the set of parameters
· FFS the number of SS blocks (if indicated in RMSI or MIB), e.g. the actually transmitted SS blocks or the maximum number (L).
In order to provide the same level of flexibility in the configuration as for SS Blocks, one approach is to introduce the concept of a RACH Burst Set with parameters including the periodicity, mapping of RACH occasions to time/frequency resources within a RACH burst set, actually utilized RACH occasions out of a given maximum number, association to a given RS (e.g. SS Blocks or CSI-RS), and association of preambles to a given RACH occasion. Similar to the SS Burst Set configuration, the RACH Burst Set parameters can be configured to the UE by both broadcast and dedicated signalling.
Proposal 2: For the purpose of RACH configuration, the concept of a RACH Burst Set is introduced with parameters including the periodicity, mapping of RACH occasions to time/frequency resources within a RACH burst set, actually utilized RACH occasions out of a given maximum number, association to a given RS (e.g. SS Blocks or CSI-RS), and association of preambles to a given RACH occasion.
3 Conclusion
This contribution analyzed the random access procedure for NR. The following proposals were made:

Proposal 1: RAN1 should support mechanisms for the independent configuration of multiple sets of resources used for the random access procedure in a system that may have different subset sizes and timing which from a UE perspective can be transparent and independent from resources configured for the UE.
Proposal 2: For the purpose of RACH configuration, the concept of a RACH Burst Set is introduced with parameters including the periodicity, mapping of RACH occasions to time/frequency resources within a RACH burst set, actually utilized RACH occasions out of a given maximum number, association to a given RS (e.g. SS Blocks or CSI-RS), and association of preambles to a given RACH occasion.
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