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1. Introduction
During the latest RAN2 meeting #112-e, agreements [1] were achieved for the study of slice based RACH configuration. In the following email discussion [Post112-e][253], companies are invited to share opinions on the benefits and complexity of the solutions of slice based RACH configuration. 
In this contribution, the discussions are mainly about the candidate solutions for slice based RACH configuration.
2. Discussion
2.1 Slice based RACH configuration
During the latest RAN2 meeting #112-e, agreements [1] were achieved as below:
Agreements
· 10: The intentions and use cases for slice-based RACH configuration are as follows:
Intention 1: RA resource isolation. From marketing point of view, some of the industrial customers have the requirement for access resource isolation, in order to provide guaranteed RA resources for their sensitive slices.
Intention 2: Slice access prioritization. In R15/16, all slices are sharing the same RA resources and cannot be differentiated by network side. But some slices may need to be prioritized during the RA procedure.
· 11: The following solutions will be studied and captured in the TR 38.832:
Solution 1: Slice-specific separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.
Solution 2: Slice-specific RACH parameters prioritization can be configured per slice or per slice group.
Neither solution may not be applicable to all possible slices.
Taking into account the listed Intentions of slice-based RACH configuration, the following section provides a benefit and complexity analysis of the candidate solutions.

2.1.1 Slice-specific RACH resources
In Rel-15/16, there is no RACH resource differentiation supported by RAN slicing and leads to the consequence that the access attempt on the currently “slice shared” RACH resources for one slice would affect the access for another slice. In a typical scenario where slices supporting multiple services (e.g., both eMBB and mMTC slices) are deployed, it is beneficial to differentiate UEs intended for different slices at the access stage, for instance, to partition RACH resources to avoid eMBB becoming congested due to a surge of mMTC connection requests. 
During the email discussion, a few companies have the concern that the slice-based RACH resource partitioning may cause fragmentation of RACH resources, which will worsen the usage of limited RACH resources. However, from our perspective, the slice-based RACH resource isolation would be beneficial in certain use cases, e.g., for business scenarios (e.g., factory, hospital), RACH resource hard isolation will achieve high performance, e.g., the URLLC type UE(s) will not be affected by the access of normal UE(s). On the other side, for normal scenarios, dynamic RACH resource isolation will relieve the impacts to normal UE(s), e.g., the RACH resource can be allocated to URLLC type UE(s) on demand.
In addition, the spec impacts are moderate. Slice specific RACH resource partition may be combined with the broadcast solution. From UE’s perspective, the UE gets the Intended Slice info from its AS layer, based on the slice-specific RACH configurations, the UE will then select suitable resources for the RACH procedure.
To summarize, slice-specific RACH resources can meet Intention 1 and 2 with moderate spec complexity. And we have the following proposal.
Proposal 1: RAN supports slice-specific RACH resource to enable RACH resource isolation and slice access prioritization.

2.1.2 Slice-specific RACH parameters
Slice-specific RACH parameters will meet the service requirements of different slices. For example, a shorter contention resolution timer may meet the delay-sensitive requirement of URLLC slices. And the maximum number of RACH preamble transmission (i.e., preambleTransMax) may be different for different slices. For slices with high-reliability requirements, a larger preambleTransMax may be configured.
The spec impacts are minor. The UE gets the Intended Slice info from the AS layer, together with the slice-specific RACH parameters configuration, and then the UE will select relevant parameters for the RACH procedure.
To summarize, slice-specific RACH parameters can meet Intention 2, i.e., slice access prioritization, with minor spec complexity. And we have the following proposal.
Proposal 2: RAN supports slice-specific RACH parameters to enable slice access prioritization.
3. Conclusion
In this contribution, we mainly analyse the benefits and complexity of the candidate solutions for slice-specific RACH configuration. It is proposed:
Proposal 1: RAN supports slice-specific RACH resource to enable RACH resource isolation and slice access prioritization.
Proposal 2: RAN supports slice-specific RACH parameters to enable slice access prioritization.
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[bookmark: _Hlk49425161]The intentions and use cases for slice based RACH configuration are as follows:
Intention 1: RACH resource isolation. From marketing point of view, some of the industrial customers have the requirement for access resource isolation, in order to provide guaranteed RA resources for their sensitive slices.
Intention 2: Slice access prioritization. In R15/16, all slices are sharing the same RA resources and cannot be differentiated by network side. But some slices may need to be prioritized during the RA procedure.
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Editor Note: Capture the solutions for the scenario and issue.
The following solution approaches will be studied:
Solution 1: Slice-specific separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.
Solution 2: Slice-specific RACH parameters prioritization can be configured per slice or per slice group.
Neither solution may not be applicable to all possible slices. 


5.2.3	Evaluation 
[bookmark: _Toc49857384][bookmark: _Toc59181787]5.2.3.1	Evaluation on Solution 1
Slice-based RACH resource isolation would be beneficial in certain use cases, e.g., for business scenarios (e.g., factory, hospital), RACH resource hard isolation will achieve high performance, e.g., the URLLC type UE(s) will not be affected by the access of normal UE(s). On the other side, for normal scenarios, dynamic RACH resource isolation will relieve the impacts to normal UE(s), e.g., the RACH resource can be allocated to URLLC type UE(s) on demand.
The spec impacts are moderate. Slice specific RACH resource partition may be combined with the broadcast solution. From UE’s perspective, the UE gets the Intended Slice info from its AS layer, based on the slice-specific RACH configurations, the UE will then select suitable resources for the RACH procedure.
To summarize, slice-specific RACH resources can meet Intention 1 and 2 with moderate spec complexity.
5.2.3.2	Evaluation on Solution 2
Slice-specific RACH parameters will meet the service requirements of different slices. For example, a shorter contention resolution timer may meet the delay-sensitive requirement of URLLC slices. And the maximum number of RACH preamble transmission (i.e., preambleTransMax) may be different for different slices. For slices with high-reliability requirements, a larger preambleTransMax may be configured.
The spec impacts are minor. The UE gets the Intended Slice info from the AS layer, together with the slice-specific RACH parameters configuration, and then the UE will select relevant parameters for the RACH procedure.
To summarize, slice-specific RACH parameters can meet Intention 2 with minor spec complexity.
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7.2	Conclusion for Slice based RACH configuration
For slice-based RACH configuration, slice-specific RACH resources and parameters can be configured per slice or per slice group.
