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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk68160892]At RAN#91 meeting, a New WID on enhancement of RAN Slicing for NR has been approved, with the following objective [1]: 
	The work item aims to standardize the enhancement on RAN support of network slicing. Detailed objectives of the work item are:
1. [bookmark: _Hlk65847660]Support slice based cell reselection, specify mechanisms and signalling including [RAN2]
a. To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 
b. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
2. Support slice based RACH configuration, specify mechanisms and signalling including, for Mobile Originating cases [RAN2]
a. Configure separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group
b. Configure RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) for slice or slice group
c. Determine how this works with existing functionality, which may include how to perform RACH type selection (e.g., 2-step and 4-step), support of RACH fall-back cases, handling of simultaneous configuration with similar functions such as legacy RA prioritization (e.g., MPS and MCS UEs).
Note: The use of Rel-17 RAN slicing enhancements in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.
Note: RAN3 objectives to be added after RAN3 study phase is finished.
Note: This work item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified, e.g. the relation between Tracking Area and S-NSSAI is expected to impact the solution for slice based cell reselection.



This contribution discusses solution for slice based RACH configuration.
2. Discussion
[bookmark: _Hlk47332130]To allow UE direct and fast access to its intended slice, there could be some correlation between supported slice and RACH resources, for example to access slice 1 network reserves RACH resource 1 and for slice 2 network reserves RACH resource 2. So, when accessing slice 1, UE uses RACH resource 1. Thus, the correlation can be RACH resources per slice.
RACH configuration per slice would also allow to enforce UE access control, for UE cannot uses RACH resource 2 to access slice 1, alternatively, if network does not allocate RACH resource 1, UE cannot access to slice 1.
Observation 1: [bookmark: _Ref61595979]RACH configuration per slice is a way to enforce UE access control.
For slice-based RACH configuration the following two solutions were identified:
· 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.
These two solutions were identified to address the following two intentions:
· 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.
Solution 1 meets both above intention 1 and intention 2. But, solution 2 can just cover intention 2. Solution 1 has the advantage of reducing RACH collision and delay for some slice deployment requirement. But solution 1 may induce RACH fragmentation. 
Solution 2 can be useful in case slices are of different priority. But, configuration of solution 2 may be complex.
It is worth noting that none of these solutions can cover all potential slice deployment scenarios. 
Observation 2: [bookmark: _Ref61595987]Neither solution 1 nor Solution 2 can cover all potential slice scenarios
Thus, to allow slice-based RACH configuration can cover most slice scenarios, it is proposed:
Proposal 1： In addition to the existing common RACH resources, slice-specific separate RACH resources pool can be configured per slice or per slice group.
Proposal 2： Slice-specific RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) can be configured per slice or per slice group
As for current RACH resource configuration allow RACH type selection, slice based RACH configuration should also allow configuration per RACH type, (e.g., 2-step and 4-step). Thus,
Observation 3: Slice based RACH configuration can allow to perform RACH type.
Therefore,
Proposal 3： Slice based RACH configuration should allow to perform RACH type selection (e.g., 2-step and 4-step).
Existing RACH functionality support RACH fall-back, i.e., in case 2-step RACH procedure does not succeed, UE would fall-back to 4-step RACH procedure. Similar to current RACH fall-back procedure, slice based RACH performance can also support RACH fall-back. Thus,
Observation 4: Slice based RACH configuration can also support RACH fall-back.
Therefore,
Proposal 4： Slice based RACH procedure should allow support of RACH fall-back, i.e., when slice based 2-step RACH does not succeed, UE fall-back to perform slice based 4-step.
RACH partitioning is supposed to be supported for several WIs, such RAN slicing, RedCap, Small Data Transmission, Coverage Enhancement. To avoid repeating same RACH partitioning discussion into those WIs, and as those different WIs may not have the same discussion progress, a better way should be that RAN2 conducts a common design for those WIs.
Therefore,
Proposal 5： Slice RACH partitioning should be initially done as a common design for multiple WIs: RAN slicing, RedCap, Small Data Transmission and Coverage Enhancement.
3. Conclusion
This paper discussed some remaining issues on RAN slices. The paper concludes with:
Observation 1:	RACH configuration per slice is a way to enforce UE access control.
Observation 2:	Neither solution 1 nor Solution 2 can cover all potential slice scenarios
Observation 3:	Slice based RACH configuration can allow to perform RACH type.
Observation 4:	Slice based RACH configuration can also support RACH fall-back.
Proposal 1：	In addition to the existing common RACH resources, slice-specific separate RACH resources pool can be configured per slice or per slice group.
Proposal 2：	Slice-specific RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) can be configured per slice or per slice group
Proposal 3：	Slice based RACH configuration should allow to perform RACH type selection (e.g., 2-step and 4-step).
Proposal 4：	Slice based RACH procedure should allow support of RACH fall-back, i.e., when slice based 2-step RACH does not succeed, UE fall-back to perform slice based 4-step.
Proposal 5：	Slice RACH partitioning should be initially done as a common design for multiple WIs: RAN slicing, RedCap, Small Data Transmission and Coverage Enhancement.
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