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1	Introduction
This paper provides some observations and a proposal for slice grouping considering both cell reselection and RACH prioritization and isolation aspects.
2	Discussion
A fundamental aspect for slice grouping is how to assign slices to a group. 
As the purpose of slice grouping is to optimize signalling for cell reselection, it is reasonable that slices that usually supported or preferred in the same frequency bands and cells (e.g., slices providing access to a specific service class or service groups) belong to the same groups. The less slice groups are supported by a frequency band and a cell, the better from signalling optimization perspective. On the other hand, gorming a slice group out of slices that are not supported in at least one frequency band or in a cell is not useful for cell reselection.
Observation 1.1: To support cell reselection slices typically supported in the same frequency bands and in the same cells should belong to the same group. Forming a slice group out of slices that are not supported in at least one frequency band or in a cell is useless for cell reselection.
The purpose of providing slice specific RACH information is to provide RACH isolation or separation for slices supported by a cell. To support RACH resource isolation/prioritization between two slices supported in the same cell, those slices should belong to different groups. On the other hand, if there are two slices that belong to the same service type and thus the same RACH priority should be used with them, then they can belong to the same group even if they are never supported in a cell together. 
Observation 1.2: To support RACH resource isolation/prioritization between two slices, those slices should belong to different groups. Slices that are not supported by a single cell may belong to the same group if they require same RACH prioritization/isolation. 
Another important decision of slice grouping is whether a single slice can belong to multiple slice groups. 
When slice groups are used for cell reselection, it may be beneficial that a single slice belongs to multiple groups. E.g., it can happen that Slice-A is supported together with Slice-B, and Slice-C in some cells, while in other cells Slice-A is supported together with Slice-D and Slice-E. In this case if Slice-A can be added to two groups, then cells should support less groups, and thus less signalling overhead is needed.
Observation 2.1: To support cell reselection, it is reasonable to allow that a slice could belong to multiple slice groups.
For providing RACH isolation or prioritization if a slice belongs to several groups, then it may happen that different RACH configuration is provided for two groups that a slice belongs to. From this point it is ambiguous which RACH configuration the UE should use to access that slice in that cell. At RAN2#115 there was an agreement on slice groups for RACH isolation/prioritization that a slice can only belong to one slice group:
A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.

Observation 2.2: To support RACH resource isolation/prioritization in a cell, a slice should not belong to multiple slice groups.
The above observations show two important aspects of slice grouping that lead totally different requirements how the slice groups should be created for cell reselection and RACH resource isolation/prioritization. It does not mean that the same slice groups cannot be used for both purposes, but most probably those groups will not be optimal, and it will be complex to create proper slice groups. E.g., using same slice grouping for RACH and reselection may lead that there is a need to have a lot of very small slice groups (e.g., some cases there can be only one slice in a slice group), as different cells may support different slices and slice prioritization/isolation. 
Observation 3: Using the same slice groups for cell reselection and RACH prioritization/isolation may lead inefficient slice grouping, as there are different requirements for the group creation.
Therefore, we think that we should enable operators to use different slice groups for cell reselections and for RACH prioritization/isolation.
Proposal: It should be enabled that slice groups for cell reselection can be different from slice groups for RACH prioritization/isolation to enable efficient slice grouping. 
3	Conclusion
This document has made the following observations and proposal:
Observation 1.1: To support cell reselection slices typically supported in the same frequency bands and in the same cells should belong to the same group. Forming a slice group out of slices that are not supported in at least one frequency band or in a cell is useless for cell reselection.
Observation 1.2: To support RACH resource isolation/prioritization between two slices, those slices should belong to different groups. Slices that are not supported by a single cell may belong to the same group if they require same RACH prioritization/isolation. 
Observation 2.1: To support cell reselection, it is reasonable to allow that a slice could belong to multiple slice groups.
Observation 2.2: To support RACH resource isolation/prioritization in a cell, a slice should not belong to multiple slice groups.
Observation 3: Using the same slice groups for cell reselection and RACH prioritization/isolation may lead inefficient slice grouping, as there are different requirements for the group creation.
Proposal: It should be enabled that slice groups for cell reselection can be different from slice groups for RACH prioritization/isolation to enable efficient slice grouping. 




