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1 Introduction

In previous RAN2 meeting, the following agreements are achieved on slice-specific RACH.
In RAN2#111e,
· RAN2 will study slice-based RACH resources/configuration and RACH parameters prioritization to enable UE’s fast access for the intended slice.  
· Get input during email discussion on valid use cases 
In RAN2#112e,
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.
This contribution will focus on slice-specific RACH.

2 Discussion

Till now, the two solutions on slice-specific RACH are agreed in RAN2#112e meeting. For the two solutions, it is confirmed by companies in the email discussion of [Post112-e][253], both are recommended for further normative work.
In the following, we will give our detailed considerations on the above two.

· Solution 1
In email discussion [Post112-e][253], some companies continue to raise their concern on RACH resource fragmentation. We agree the drawback of the solution, but still think it can be there considering:

·    Deployment or commercial requirement. The industrial customers may have the requirement of access resource isolation, as mentioned in Intention 1.

·    Reality requirement, e.g. emergency rescue. Considering the latency of CBRA, separate RACH resource reserved for special slice or slice group is helpful to decrease access latency.

The procedure for Solution 1 can be this:
·    The gNB indicates the relationship between slice/slice group and RACH resource. To cover the case of idle/inactive UE, the relationship is indicated in SIB. 
·  Slice information can be associated to preamble or RO. Considering preamble number is limited and separate RO is already used to distinguish 2-step or 4-step RACH, it is preferred to associate slice information with RO.

·  Assuming slice-specific RACH resources is in addition to the existing common RACH resources, based on legacy RA-RNTI calculation formula, the RA-RNTI value calculated based on the slice-specific RACH resource may be same with that for legacy RACH, which may induce the UE is unaware to which RACH resource pool the RAR is associated. Thus, RAN2 needs to consider how to resolve this issue. 
·    When the service associated to one slice or slice group is triggered, UE selects RACH resource based on the slice information.
·    The gNB is aware of the intended slice information based on the specific RACH resource.
Proposal 1 RAN2 considers separate RO can be configured in SIB per slice or per slice group, in addition to the existing common RO.
Proposal 2 RAN2 considers to resolve the collision of RA-RNTI if slice-specific RACH resources are added in addition to the existing common RACH resources. 
· Solution 2

According to legacy specification, there are two parameters for RA prioritization, i.e. scalingFactorBI and powerRampingStepHighPriority. Both parameters are used for preamble retransmission. In details, if the network wants to prioritize a specific RACH procedure, it will configure a larger power ramping step by powerRampingStepHighPriority and a smaller back off by scalingFactorBI. Similarly, if the network needs to prioritize RACH procedure associated to some slice or slice group, it can also configure the dedicated values of powerRampingStepHighPriority and scalingFactorBI for the specific slice or slice group.
Observation 1 In legacy specification, there are two parameters for RA prioritization, i.e. powerRampingStepHighPriority and scalingFactorBI.

Proposal 3 To prioritize a specific slice or slice group during RACH procedure, RAN2 considers the slice-specific value of powerRampingStepHighPriority and scalingFactorBI.
In legacy, RA prioritization for several scenarios, i.e. HO, beamFailureRecovery and special UE (i.e. MPS and MCS UE) is already supported. If multiple sets of RA parameters are configured, i.e. slice-specific RA prioritization is configured together with legacy RA prioritization, one left issue is which set of RACH parameters to be chosen. For example, in case that UE is in idle/inactive mode and both slice-specific RA prioritization and access identity-specific RA prioritization are configured, UE behaviour should be specified on which set of RACH parameters to be prioritized.

Observation 2 It is unclear which RA prioritization is chosen if slice-specific RA prioritization is configured with legacy RA prioritization simultaneously.

Proposal 4 RAN2 considers to solve the collision in case that slice-specific RA prioritization is configured with legacy RA prioritization, i.e. it should be specified that which set of RA parameters to be prioritized.
3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1
In legacy specification, there are two parameters for RA prioritization, i.e. powerRampingStepHighPriority and scalingFactorBI.
Observation 2
It is unclear which RA prioritization is chosen if slice-specific RA prioritization is configured with legacy RA prioritization simultaneously.


And propose the following:
Proposal 1
RAN2 considers separate RO can be configured in SIB per slice or per slice group, in addition to the existing common RO.
Proposal 2
RAN2 considers to resolve the collision of RA-RNTI if slice-specific RACH resources are added in addition to the existing common RACH resources.
Proposal 3
To prioritize a specific slice or slice group during RACH procedure, RAN2 considers the slice-specific value of powerRampingStepHighPriority and scalingFactorBI.
Proposal 4
RAN2 considers to solve the collision in case that slice-specific RA prioritization is configured with legacy RA prioritization, i.e. it should be specified that which set of RA parameters to be prioritized.
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