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1 Introduction

This is for the discussion of scope or requirement for Rel-17 RAN slicing SI.

2 Discussion

2.1 What is required from SA2 

According to SA2 LS (S2-2001728), from SA2 perspective, a specific frequency is restricted for accessing a specific network slice to offer service isolation/management as well as the maximum use of the 5G spectrum bands. Accordingly, KI#7 on support of 5GC Assisted Cell Selection is now studied in SA2, and the combine use of frequency and the network slice is considered. SA2 requests RAN2 feedback on this deployment requirement.
Actually, to SA2, both cell selection and cell re-selection can be considered in this KI, since there is no difference between the two from SA2 perspective. Considering slice-based cell reselection under network control is already as an objective of Rel-17 RAN slicing, the combine use of frequency and the network slice can be considered together in Rel-17 RAN slicing SI. The left issue is whether to support slice-based cell selection, thus a consensus on the left issue should be achieved as a way forward. 
Observation 1 Key issue on support of 5GC Assisted Cell Selection is now studied in SA2. RAN2 is required to consider the combine use of frequency and the network slice. 

Observation 2 Slice-based cell reselection is already considered in Rel-17 RAN slicing SI.

Observation 3 Whether to support slice-based cell selection is unclear.
Proposal 1 RAN2 discusses whether to support slice-based cell selection.
Proposal 2 A reply LS is sent to indicate slice-based cell reselection is already in RAN slicing SI, and RAN2 will take SA2 progress on key issue on support of 5GC Assisted Cell Selection into account.
2.2 What to do in RAN2
Two objectives are involved in RAN slicing study. The following sub-sections focus on each one by one.
2.2.1 Cell reselection

Recall the memory of RAN slicing SI discussion, one typical scenario provided is that a specific network slice is allocated on a dedicated frequency. For instance, as illustrated in Figure 1, eMBB slice can be supported in 2.6 GHz (i.e. frequency B) and 4.9 GHz (i.e. frequency A) while URLLC slice can be supported only in 4.9 GHz. Accordingly, when performing cell reselection, a recommended way is that the UE who requires URLLC slice shall prioritize frequency A, otherwise URLLC traffic can not be served to such UE. Similarly, the UE who requires eMBB slice shall prioritize frequency B. Thus, it is a most straightforward way to consider slice-aware cell reselection. For example, the following factors may be considered when UE performing cell reselection, including e.g. slice identity, the priority of slice, the priority of frequency.
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Figure 1 Typical scenario for slice deployment 
However, in legacy, the UE is unware of the supported slice(s) on a cell/frequency when it performs cell reselection, which may induce the service of the requested slice can not be served to the UE. Thus, the enhancement on cell reselection can be considered, including the mechanism of e.g. the criteria of reselection, the trigger on reselection measurement, etc.   
Observation 4 One typical scenario in RAN slicing study is that a specific slice is served by the specific frequency/frequencies.
Observation 5 In legacy, the UE is unware of the supported slice(s) on a cell/frequency when it performs cell reselection, which may induce the service of the requested slice can not be served to the UE.
Proposal 3 Support slice-aware cell reselection, including the mechanism of e.g. the criteria of cell reselection, and the trigger on cell reselection measurement.

2.2.2 RACH configuration or access barring 
To us, the intention of the objective is to support slice-based access control. From our perspective, either slice-based RACH configuration or access barring can be as the tool to this objective. In details,

· If we go to slice-based RACH configuration:

The network can configure different RACH resources associated to different network slices. When UE performs random access procedure, the UE can select a specific RACH resource associated to the slice which it requires. The network can differentiate the requested slice based on the RACH resource chosen. Accordingly, the network can further perform access control once it knows which slice the UE requires.
· If we go to slice-based access barring:

From our perspective, slice-based cell barring mechanism and slice-based UAC mechanism can be considered. 
On slice-based cell barring, if the supported slice on the cell is not matched to UE requested slice, the cell can not be as suitable cell and UE needs to continue cell reselection until it finds a suitable cell. 
On slice-based UAC, an implicit method is already supported. Currently, there is a UAC mechanism for a specific operator-defined access category. For each operator-defined access category definition, S-NSSAI(s) is as one access category criteria type, i.e. there is mapping rule between the network slice(s) and access category. Accordingly, UAC parameters for one access category can be used to control UE accessing a specific slice. Thus, legacy UAC mechanism can be used for access control of one slice. However, clearly, that is one to many mapping relationship, i.e. multiple S-NSSAIs are mapped with only one access category. As a result, even though the overload of different S-NSSAIs in one access category is different, there is no mechanism to ensure different access control results for different slices. Thus, a slice-specific UAC may be needed.

Observation 6 Either slice-based RACH configuration or access barring can be as the tool to support slice-based access control.
Proposal 4 Introduce slice-specific RACH resource to differentiate the requested slice.

Observation 7 In legacy, UAC for a specific operator-defined access category is supported. One or multiple S-NSSAI(s) are mapped with one operator-defined access category. Accordingly, UAC parameters of one access category can be used for the unified access control for all related slices.

Observation 8 Only the unified access control is supported to all slices in one access category, even if the overload of different slices is different.

Proposal 5 RAN2 discusses whether to enhance UAC, i.e. introduce a slice-specific UAC mechanism. FFS on slice-based cell barring.
3 Conclusion

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

Observation 1
Key issue on support of 5GC Assisted Cell Selection is now studied in SA2. RAN2 is required to consider the combine use of frequency and the network slice.
Observation 2
Slice-based cell reselection is already considered in Rel-17 RAN slicing SI.
Observation 3
Whether to support slice-based cell selection is unclear.
Observation 4
One typical scenario in RAN slicing study is that a specific slice is served by the specific frequency/frequencies.
Observation 5
In legacy, the UE is unware of the supported slice(s) on a cell/frequency when it performs cell reselection, which may induce the service of the requested slice can not be served to the UE.
Observation 6
Either slice-based RACH configuration or access barring can be as the tool to support slice-based access control.
Observation 7
In legacy, UAC for a specific operator-defined access category is supported. One or multiple S-NSSAI(s) are mapped with one operator-defined access category. Accordingly, UAC parameters of one access category can be used for the unified access control for all related slices.
Observation 8
Only the unified access control is supported to all slices in one access category, even if the overload of different slices is different.


And propose the following:

Proposal 1
RAN2 discusses whether to support slice-based cell selection.
Proposal 2
A reply LS is sent to indicate slice-based cell reselection is already in RAN slicing SI, and RAN2 will take SA2 progress on key issue on support of 5GC Assisted Cell Selection into account.
Proposal 3
Support slice-aware cell reselection, including the mechanism of e.g. the criteria of cell reselection, and the trigger on cell reselection measurement.
Proposal 4
Introduce slice-specific RACH resource to differentiate the requested slice.
Proposal 5
RAN2 discusses whether to enhance UAC, i.e. introduce a slice-specific UAC mechanism. FFS on slice-based cell barring.
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