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1 Introduction
In RAN2#112-e [1], RAN slicing enhancement made big progress on scenario, slice-based cell (re)selection and slice-based RACH. We focus on slice-based RACH in this contribution. 

On slice-based RACH, the identified issues to resolve are:

Agreements on identified issues for slice-based RACH

· 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.

And 2 candidate solutions were agreed to be further discussed:

Agreements on candidate slice-based RACH solutions

· 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.

In this contribution, we provide our views on these 2 candidate solutions and additional aspects.
2 Discussion  
2.1 View on Solution 1 vs Solution 2

We are fine with both solutions, but we also think solution 2 can be the baseline because it is simple and has minor impact on UE behavior and spec. The possible issues of solution 1 include:

· It may cause RACH resource fragment

· It may require spec change on basic RACH procedure, which should be avoided. 

Meanwhile, please note that RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization. We are also fine to study Solution 1 for some slice with urgent requirement.

Observation 1: RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization 

Proposal 1: For the slice-based RACH, Solution 2 (i.e. slice-specific RACH parameters prioritization) serves as baseline. Solution 1 (i.e. slice-specific RACH resources pool) for some slice with urgent requirement can also be considered.
2.2 Additional aspects
We think there are some additional aspects on slice-specific RACH can be considered:

Aspect#1: configuration of slice group(s)
When slice number is large, it will cause issues for both Solution 1 and Solution 2, i.e. resource fragment for RACH resource isolation and too many prioritized parameters for the UE. Therefore, slice grouping is necessary to be introduced. 
Observation 2: When slice number is large, it will cause issues for both Solution 1 and Solution 2, i.e. resource fragment for RACH resource isolation and too many prioritized parameters for the UE.
From RAN2 perspective, slice grouping configuration and signaling are required to be introduced. RAN2 can consider specifying RRC, SIB or NAS to configure one or more slice groups, and each of group includes one or more slices. And through RRC or SIB, each slice group can be configured with same isolated RACH resource or same RACH parameter set, and the other approach can be applied for slices within the slice group. Depending on different triggers for RACH, UE’s AS selects corresponding RACH resources/parameters for RACH access.
Proposal 2: RAN2 is kindly suggested to discuss how to configure slice group(s). 
Aspect#2: RACH type selection and fallback
2-step RACH was introduced in NR Rel-16 [2][3], which can send both msg1 and msg3 in msgA to reduce latency of RACH procedure. According to TS 38.321 [3], whether to select 2-step RACH or 4-step RACH only depends on RSRP measurement against configured threshold. However, for slice-specific RACH, we think it makes sense to introduce new approach to select 2-step RACH, e.g. 2 step RACH is preferred for URLLC related slice(s) to reduce RACH access latency.

Observation 3: 2-step RACH was introduced in NR Rel-16 to reduce RACH latency, where whether to select 2-step RACH or 4-step RACH only depends on RSRP measurement against configured threshold.

Observation 4: For slice-specific RACH, it makes sense to introduce new approach to select 2-step RACH, e.g. 2 step RACH is preferred for URLLC related slice(s) to reduce RACH access latency.

Proposal 3: RAN2 is kindly suggested to discuss how to select RACH type (i.e. 4-step slice-based RACH or 2-step slice-based RACH) in slice-based RACH. 
In addition, fallback mechanism was specified for 2-step RACH in NR Rel-16 [2][3]: when the number of msgA transmission failure is beyond the configured threshold, the UE will use 4-step RACH instead. For slice-specific RACH, we also think it makes sense to study the fallback mechanism for below different types of RACH:
1) 2-step slice-based RACH
2) 4-step slice-based RACH 
3) 2-step common RACH 
4) 4-step common RACH
Observation 5: Fallback mechanism was specified for 2-step RACH in NR Rel-16: when the number of msgA transmission failure is beyond the configured threshold, the UE will use 4-step RACH instead.
Proposal 4: RAN2 is kindly suggested to discuss fallback mechanism for below different types of RACH:

· 2-step slice-based RACH

· 4-step slice-based RACH 

· 2-step common RACH 

· 4-step common RACH

Aspect#3: How slice-specific RACH parameter prioritization works with RACH prioritization for MPS and MCS
As mentioned before, RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization. However, with slice-specific RACH prioritization introduced, if some slice/slice group (e.g. URLLC) are configured with another set of RACH parameters for a MPS/MCS UE, it is not clear how the UE’s AS selects corresponding RACH parameters with both access identity (MPS/MCS) and slice info as input.
Observation 6: With slice-specific RACH prioritization introduced, if some slice/slice group (e.g. URLLC) are configured with another set of RACH parameters for a MPS/MCS UE, it is not clear how the UE’s AS selects corresponding RACH parameters with both access identity (MPS/MCS) and slice info as input.

As possible solutions, we can specify slice/slice group overrules MPS/MCS, or vice visa. Alternatively, we can also introduce a new mapping from (slice/slice group, MPS/MCS) to one RACH prioritized parameter set. It can be further discussed in WI phase.  
Proposal 5: If slice-specific RACH prioritization is agreed, RAN2 is kindly suggested to discuss how the MPS/MCS UE’s AS selects corresponding RACH parameters with both access identity (MPS/MCS) and slice info as input 

3 Conclusion
In this contribution, we provide our views on these 2 candidate solutions, and additional aspects.

Observation 1: RAN2 has specified RACH prioritization for MPS and MCS in NR Rel-16 TEI, which can be easily extended to slice based RACH parameter prioritization 

Observation 2: When slice number is large, it will cause issues for both Solution 1 and Solution 2, i.e. resource fragment for RACH resource isolation and too many prioritized parameters for the UE.
Observation 3: 2-step RACH was introduced in NR Rel-16 to reduce RACH latency, where whether to select 2-step RACH or 4-step RACH only depends on RSRP measurement against configured threshold.

Observation 4: For slice-specific RACH, it makes sense to introduce new approach to select 2-step RACH, e.g. 2 step RACH is preferred for URLLC related slice(s) to reduce RACH access latency.
Observation 5: Fallback mechanism was specified for 2-step RACH in NR Rel-16: when the number of msgA transmission failure is beyond the configured threshold, the UE will use 4-step RACH instead.
Observation 6: With slice-specific RACH prioritization introduced, if some slice/slice group (e.g. URLLC) are configured with another set of RACH parameters for a MPS/MCS UE, it is not clear how the UE’s AS selects corresponding RACH parameters with both access identity (MPS/MCS) and slice info as input.

Proposal 1: For the slice-based RACH, Solution 2 (i.e. slice-specific RACH parameters prioritization) serves as baseline. Solution 1 (i.e. slice-specific RACH resources pool) for some slice with urgent requirement can also be considered.
Proposal 2: RAN2 is kindly suggested to discuss how to configure slice group(s). 
Proposal 3: RAN2 is kindly suggested to discuss how to select RACH type (i.e. 4-step slice-based RACH or 2-step slice-based RACH) in slice-based RACH. 
Proposal 4: RAN2 is kindly suggested to discuss fallback mechanism for below different types of RACH:

· 2-step slice-based RACH

· 4-step slice-based RACH 

· 2-step common RACH 

· 4-step common RACH
Proposal 5: If slice-specific RACH prioritization is agreed, RAN2 is kindly suggested to discuss how the MPS/MCS UE’s AS selects corresponding RACH parameters with both access identity (MPS/MCS) and slice info as input 
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