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1. Introduction
In RAN#86 meeting, the Slicing SI was approved and the final version of SI scope was agreed in [1]. The SI scope includes:
The study item aims to investigate enhancement on RAN support of network slicing. Detailed objectives of the study item are:
1. Study mechanisms to enable UE fast access to the cell supporting the intended slice, including [RAN2]
a. Slice based cell reselection under network control
b. Slice based RACH configuration or access barring
 Note: whether the existing mechanism can meet this scenario or requirement can be studied.

2. Study necessity and mechanisms to support service continuity, including [RAN3]
a. For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination with SA2 is needed. 

Note: This study item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified.
Note: The use of RAN slicing in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.

In this contribution, we try to clarify the scope and requirements for slicing.
1. Background introduction
Slice feature is introduced in NR R15. From RAN2 perspective, no much spec work has been identified in R15. Only request NSSAI info is added into MSG5 to assist network to select a suitable AMF for slice registration purpose. For cell selection/reselection procedure, no enhancement is agreed in R15. UE always has to select the highest ranked cell or strongest cell based on high/equal/low priority frequency cell reselection criteria [2]. UE has no idea whether the highest ranked cell or strongest cell supports the UE desired slice service or not.
Observation 1: In current spec, UE always has to select the highest ranked cell or strongest cell based on high/equal/low priority frequency cell reselection criteria without considering slice input.
Regarding to RACH or access barring procedure, there is no specified slice based RACH or access barring behavior in the current spec.
Observation 2: In current spec, no UE behavior is specified for slice based RACH or access barring procedure, e.g. slice info is invisible to current RACH or access barring procedure.
In current SA2 spec, all cells belonging to the same TA will support the same type of slice. This limitation means the UE allowed NSSAI info is valid within the whole TA area and UE doesn’t have to register any slice again after cell reselection if the slices UE wanted are still included in the valid allowed NSSAI list.
Observation 3: In current spec, all cells belonging to the same TA will support the same type of slice.
1. Initial consideration for slice based cell reselection under network control 
There is also an on-going SI in SA2 which may have impact for RAN side [3], the related key issues are listed in [4], in which key issue 7 may have RAN impact:
Today, the UE would have to attempt to select 5G-AN with no awareness as to whether a 5G-AN support a S-NSSAI till the S-NSSAI is allowed. We need to study whether and how to support S-NSSAI-aware 5G-AN selection.
This key issue will study how to select a particular cell that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice. In particular, this KI will address:
-	How does 5GS steer UEs to a 5G-AN (e.g. a specific frequency band) that can support the network slices that the UE can use.
-	What information does 5GS need to take a decision to steer UE to a proper 5G-AN.
-	What information should be provided to the UE to select a proper 5G-AN and how it is sent to the UE.
-	Any RAN impacts shall be identified and alignment with RAN WGs shall be pursued if any impacts are identified.
NOTE:	Work on this Key Issue depends on a LS exchange with SA WG1 and RAN WGs.
In RAN R17 slice SI objective, we also noted that this SI should take SA2 output on slicing enhancement into consideration if RAN impacts are identified. So before discussing any technical issues for RAN R17 slice SI, we should firstly clarify the relationship between RAN R17 slice SI and SA R17 slice SI.
In our understanding, SA R17 slice SI may have impact on RAN side cell reselection procedure and the SA R17 scope is mostly related to the new requirements from GSMA. But the GSMA requirements are not the original reason why we should have the bullet to study slice based cell reselection in RAN R17 slice SI. In other words, how to achieve slice based cell reselection goal can be independent to SA R17 slice SI although RAN may consider spec impact from SA2 input.
Proposal 1: RAN2 solution for slice based cell reselection under network control can be independent to SA R17 slice SI and RAN2 may consider the inputs from SA2 for slice based cell reselection if SA2 requirements are more stable.
In current SA2 spec, all cells belonging to the same TA will support the same type of slice. For now, this limitation is not relaxed even if both SA and RAN side have shown some interest to relax it. But this topic should be discussed in SA2, what RAN2 can do now is to keep it open in our SI before getting input from SA2.
Proposal 2: Both of the following scenarios can be considered in RAN R17 slice SI for slice based cell reselection study:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Scenario1: Assume all cells belonging to the same TA will support the same type of slice, e.g. network slice deployment is per TA granularity.
Scenario2: Assume the cells within the same TA may support different type of slice, e.g. network slice deployment is per cell or per carrier granularity.

According to observation 1, if UE selects a cell which doesn’t support the slice UE wanted, UE may trigger cell reselection procedure again to try to find a cell which supports the slice UE wanted. The current UE behavior is not optimal considering the additional service delay by extra cell reselection procedure. From this point, it’s beneficial for the network to provide the network slice deployment to UE.
Proposal 3: Network slice deployment should be visible to UE for slice based cell reselection design and this info can be provided to UE by system information or by dedicated signaling.
Multiple carriers may be deployed in one TA and different carriers may support different type of slice. For example, eMBB and URLLC are deployed on 4.9GHz, while 2.6GHz only deploy eMBB. The operator may prefer eMBB capable UE to camp on 2.6GHz first to get better coverage while the cell on 2.6GHz is the second priority. So the requirement is there, the key question is that whether any assistant info should be configured to UE to meet the operator requirement, for instance, per slice priority info?
Proposal 4: Operator specific slice deployment strategy at network side should be taken into account for slice based cell reselection design and the following options can be considered in SI:
Option1: Operator specific slice deployment strategy is implemented by network implementation, for example, implicitly reflected by dedicated frequency priority. 
Option2: Operator specific slice deployment strategy is explicitly configured to UE by dedicated signaling, for example, per slice per carrier priority info is provided to UE side.
FFS: whether any RAN3 impact is involved.
Even if the network slices deployment is provided to UE side, considering the following case:
Cell A: supports slice 1 and slice 2 and the RSRP value UE measured is -100dBm;
Cell B: supports slice 1 and the RSRP value UE measured is -90dBm;
Assuming Cell A and Cell B have the same frequency priority and UE supports slice 1 and slice 2; so how UE will rank cell A and cell B. If no UE preferred slice info is provided to UE AS, UE has to reselect to Cell B based on signal strength. But if UE wants to trigger slice 2 service later, the UE has to reselect to cell A, which is not good for user experience. 
Proposal 5: UE preferred slice info can be considered for slice based cell reselection design.
FFS: whether any SA2 impact is involved.
1. Initial consideration for slice based RACH configuration or access barring
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The motivation to study slice based RACH configuration or access barring is to achieve slice resource isolation as different slice may have different characteristics. For instance, URLLC slice is more delay sensitive compared to eMBB, but based on current spec, the RACH resource for initial access is common for all slice, so it’s possible that some urgent slice service may be blocked by other non-urgent service request, which is unacceptable especially for delay sensitive task as the consequence may be too heavy.
 UAC mechanism is introduced in NR R15, for slice based UAC, some guidance is given in [5]:
Access control
-	By means of the unified access control (see clause 7.4), operator-defined access categories can be used to enable differentiated handling for different slices. NG-RAN may broadcast barring control information (i.e. a list of barring parameters associated with operator-defined access categories) to minimize the impact of congested slices.
In our understanding, no enhancement is needed for barring control information broadcast by the NG-RAN as the current barring parameters is sufficient. But extra assistant info can still be considered to achieve slice based access control, for example, now cause value in MSG3.
Proposal 6: No extra spec work is needed for barring control information broadcast by the NG-RAN. But extra assistant info can still be considered to achieve slice based access control, for example, now cause value in MSG3.
Currently, the network side can’t identify the slice service type based on MSG1/MSGA for initial access as common RACH configuration is used. So if we want to improve initial RACH access procedure per slice or per slice group, slice related info should be considered in RACH configuration.
Proposal 7: Slice based RACH configuration can be configured per slice or per slice group.
So the next question is that which RACH parameter in RACH configuration should be defined per slice or per slice group. It’s hard to analyze RACH parameter one by one in SI phase, but we think at least the following RACH parameters can be considered further.
· powerRampingStepHighPriority
· scalingFactorBI
· msg1-FDM
· msg1-FrequencyStart
· prach-RootSequenceIndex
Proposal 8: At least the following RACH parameters in RACH configuration can be considered to be defined per slice or per slice group:
· powerRampingStepHighPriority
· scalingFactorBI
· msg1-FDM
· msg1-FrequencyStart
· prach-RootSequenceIndex
1. Conclusion
In conclusion, we propose the followings:
Observation 1: In current spec, UE always has to select the highest ranked cell or strongest cell based on high/equal/low priority frequency cell reselection criteria without considering slice input.
Observation 2: In current spec, no UE behavior is specified for slice based RACH or access barring procedure, e.g. slice info is invisible to current RACH or access barring procedure.
Observation 3: In current spec, all cells belonging to the same TA will support the same type of slice.
Proposal 1: RAN2 solution for slice based cell reselection under network control can be independent to SA R17 slice SI and RAN2 may consider the inputs from SA2 for slice based cell reselection if SA2 requirements are more stable.
Proposal 2: Both of the following scenarios can be considered in RAN R17 slice SI for slice based cell reselection study:
Scenario1: Assume all cells belonging to the same TA will support the same type of slice, e.g. network slice deployment is per TA granularity.
Scenario2: Assume the cells within the same TA may support different type of slice, e.g. network slice deployment is per cell or per carrier granularity.

Proposal 3: Network slice deployment should be visible to UE for slice based cell reselection design and this info can be provided to UE by system information or by dedicated signaling.
Proposal 4: Operator specific slice deployment strategy at network side should be taken into account for slice based cell reselection design and the following options can be considered in SI:
Option1: Operator specific slice deployment strategy is implemented by network implementation, for example, implicitly reflected by dedicated frequency priority. 
Option2: Operator specific slice deployment strategy is explicitly configured to UE by dedicated signaling, for example, per slice per carrier priority info is provided to UE side.
Proposal 5: UE preferred slice info can be considered for slice based cell reselection design.
FFS: whether any SA2 impact is involved.
Proposal 6: No extra spec work is needed for barring control information broadcast by the NG-RAN. But extra assistant info can still be considered to achieve slice based access control, for example, now cause value in MSG3.
Proposal 7: Slice based RACH configuration can be configured per slice or per slice group.
Proposal 8: At least the following RACH parameters in RACH configuration can be considered to be defined per slice or per slice group:
· powerRampingStepHighPriority
· scalingFactorBI
· msg1-FDM
· msg1-FrequencyStart
· prach-RootSequenceIndex
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