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1 Introduction

In RAN1#96bis meeting, the agreements related with RACH resources are as follows:
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

In RAN2#105bis meeting, the following agreements are achieved:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 

3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.  

4. 2-step RACH is applicable for Msg3 based SI request.
5. 2-step RACH is applicable for CB BFR.  FFS for CFRA
The RAN1 agreements on RACH resource have impact on the RACH configuration in system information. In this contribution, we discuss on RACH configuration and SI update based on current agreements.
2 Discussion
2.1 SI configuration

RAN1 has already agreed that network has the flexibility to configure option 1 and option 2. This left the flexibility for operator configuration and we suppose further down selection is not needed. Then the next question is whether option 1 and option 2 can be configured simultaneously in one single cell. 2-step RA is only based on contention resolution random access as described in WID. For option1&2, all the preambles for 2-step and 4-step CBRA are separated from CFRA preamble. In option 1 and option2 configuration, preambles or ROs are shared between 2-step RA and 4-step RA. The means the shared preamble in option 1 may be configured as 4-step RA. As we analysis in proposal 1, simultaneously configuring option 1 and option 2 in one cell is not supported. If SI modification applicable for option 1 configuration and option 2 configuration, mis-alignment may occur between UEs behaviours and network behaviours  when UE trigger 2-step RA during SI update. In order to avoid mis-alignment and limit the complexity, it is proposed to only configure one option in a single cell.

Proposal 1: Network has flexibility to configure either option 1 or option 2. Simultaneously configuring option 1 and option 2 in one cell is not supported.
Relationship between 2-step and 4-step RA

Although 2-step RA can achieve lower access latency comparing 4-step RA, the reliability of 2-step RA is uncertain currently. So, in the 2-step RA WID, the fall back from 2-step to 4-step RA is support to maintain UE random access. So, UEs that support 2-step RA procedure should always be configured 2-step RA resource and 4-step RA resource at the same time. Form UE capability perspective, there may be still UEs that only support 4-step RA in the market and 4-step RA resource is also needed for 4-step RA UE. Therefore, 4-step RA should always be supported and 2-step RA is optional supported in the NR cell. The RACH resources for 4-step RA are always broadcasted in system information, while RACH resources for 2-step RA are optional. 

Proposal 2: 4-step RACH resources are always configured in NR cell, while 2-step RACH resources are optional configured.

2.2 SI update
RACH resource update

For both option 1&2, separate resources are applied for 2-step RA and 4-step RA. The main difference is separate RO or separate preamble, which is used for preamble transmission. The separation on RO or preamble can let network aware whether 2-step or 4-step RA is initiated by UE after receiving the preamble part. If preamble part of MSG A is successfully decoded, network will further decode the corresponding PUSCH part to achieve the whole MSG A. If either the preamble part or PUSCH part collides, the 2-step RA may be delayed. 

Since the maximum PUSCH resources size ??? for 2-step RA is limited, the reserved RO or preamble resources for 2-step RA needs to be carefully planed for operators. The resources configuration for RACH needs to be adjusted according to the RACH load for 2-step RA and 4-step RA, taking into consideration with parameters such as RACH collision probability and access setup delays. Therefore, the 2-step and 4-step RACH resource configuration in system information needs to be modified timely, on the basis of network SON RACH optimization performed by operators. 
We propose that System information modification procedure is applicable for 2-step and 4-step RACH resource update, i.e. the RACH resource for 2-step RA and 4-step RA can be update at the beginning of system information modification period. 
Proposal 3: System information modification procedure is applicable for 2-step and 4-step RACH resource update.
3 Conclusion 
In this paper, we share our views on SI related RACH configurations. And we propose:

Proposal 1: Network has flexibility to configure either option 1 or option 2. Simultaneously configuring option 1 and option 2 in one cell is not supported.
Proposal 2: 4-step RACH resources are always configured in NR cell, while 2-step RACH resources are optional configured.

Proposal 3: System information modification procedure is applicable for 2-step and 4-step RACH resource update.
