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1	Introduction
At RAN2#116 and RAN2#116bis-e a couple of decisions on slice grouping were made. We think that it is worth to revisit these agreements as they introduce limitations and contradict to current specifications.
2	Discussion 
Despite the technical concerns at RAN2#116bis the agreements on slice grouping from RAN2#116 were confirmed: 
No change to previous agreement that there can be different slice groups for RACH and reselection. Align with SA2 (if they tell us differently).

This means that RAN2 agreements from RAN2#116 remain valid. We think that the main points of the RAN2#116 agreements on slice grouping can be summarized in the following way:
1)	There is a single set of slice groups.
2)	A slice group is valid within a TA.
3)	A slice is mapped to maximum one slice group.
4)	A slice group can be used either during RACH enhancements, or for slice-based cell reselection or for both.
Moreover, there was a new agreement on slice grouping at RAN2#116bis:
2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.

2.1	Homogenous slice grouping per RA
The exact meaning and technical consequences of agreement 2.1 above (TAs in the same RA, the configuration on slice grouping should be homogeneous) were not extensively discussed at RAN2#116bis. 
In Rel-16 the slicing requirement for the Registration Area of a UE is that all allowed NSSAI shall be supported by the TAs of the RA. The above agreement adds the additional requirement on supporting the same slice groups in the TAs of the RA. As the RA concept is specified by SA2 in TS 23.501, this new requirement shall also be added there. Without adding this to SA2 specification RAN2 cannot assume that this requirement is followed. 
[bookmark: _Hlk94714978]Observation 1.1: The RAN2 assumption that the configuration on slice grouping should be homogeneous in TAs of a RA requires SA2 specification.
The Rel-16 requirement does not prevent that TAs in a RA of a UE support different slices that are not part of the allowed NSSAI of the UE. The homogenous support of slice groups in a RA means that TAs in a RA can only support different slices if those slices are not part of any slice groups that the UE is configured with. This additional restriction requires careful configuration of slice grouping in neighbouring TAs, otherwise it can easily have a negative impact on creation of RA for UEs. This overcomplicates slice grouping and such arguments should be avoided if they are not strictly necessary. 
Observation 1.2: The RAN2 assumption that the configuration on slice grouping should be homogeneous in TAs of a RA introduces additional limitations in slice grouping and RA creation.
The investigation of the additional limitations introduced by the homogenous slice group support in RAs requires system level considerations that are in the scope of SA2.
Proposal 1: RAN2 should not assume that the configuration on slice grouping is homogeneous in TAs of a RA without a confirmation from SA2.
2.2	Slice assignment to slice groups
The slice-based cell reselection and RACH enhancements are independent features. We think that the assumption that a slice can at maximum belong to a single slice group makes them strongly dependent and this dependency creates very strong limitations. The example below highlights the problem:
	If there is a cell (or group of cells) where slice specific RACH resource is deployed for a slice (denote this slice as Slice-X), then within the TA(s) of this cell (or group of cells) there is a need to have one slice group that only includes this specific slice (denote this slice group as SG-X). If the network operator would also prefer to create special cell reselection priorities for Slice-X, then separate priorities should be assigned to the SG-X. Due to the limitation that a slice can only be within a single slice group, it is not possible to create a slice group that contains Slice-X and other slices even if the cell reselection priorities are the same for Slice-X and some other slices. This means that in case slice specific RACH is indicated for a single slice, slice groups for cell re-selection may not benefit from grouping multiple slices to improve signalling efficiency. 
Observation 2.1: The assumption that slice can at most belong to a single slice group creates a dependency between slice-based cell reselection and slice specific RACH enhancements. This may lead to each slice group mapping only to a single slice.
Observation 2.2: The dependency between slice-based cell reselection and slice specific RACH enhancements introduces limitations when both are deployed in a network.
Another issue with this limitation is that for slice-based reselection it may be beneficial if a slice can belong to multiple slice groups, as different UEs may use different slices together. E.g., if the slices are limited to map to a single slice group, it is not clear how the frequency priorities should be set in the following example: 
-	Freq-1 only supports Slice-X, and it is the preferred frequency for Slice-X.
-	Freq-2 only supports Slice-Y, and it is the preferred frequency for Slice-Y. 
-	Freq-3 supports both slice-X and slice-Y, and thus it is the preferred frequency when both should be supported.
With the limitation that a slice can only belong to a single slice group, the operator should select either 
· to indicate frequency priorities for Slice-X, and for Slice-Y, or 
· to indicate frequency priorities for a slice group that includes both Slice-X and Slice-Y.
Observation 2.3: The agreed principles for slice grouping makes impossible to create slice grouping that enables to signal all cell reselection preferences in some cases.
We think that allowing a slice to belong to multiple slice groups is quite simple way to remove these limitations and require minimal changes in the agreements made at RAN2#116-e. 
Proposal 2: Relax the limitation that a slice can at most belong to a single slice group by allowing that a slice may belong to multiple slice groups. Inform SA2 about the change in the assumptions for slice groups. 
3	Conclusions
This paper has made the following observations and proposals:
Observation 1.1: The RAN2 assumption that the configuration on slice grouping should be homogeneous in TAs of a RA requires SA2 specification.
Observation 1.2: The RAN2 assumption that the configuration on slice grouping should be homogeneous in TAs of a RA introduces additional limitations in slice grouping and RA creation.
Proposal 1: RAN2 should not assume that the configuration on slice grouping is homogeneous in TAs of a RA without a confirmation from SA2.
Observation 2.1: The assumption that slice can at most belong to a single slice group creates a dependency between slice-based cell reselection and slice specific RACH enhancements. This may lead to each slice group mapping only to a single slice.
Observation 2.2: The dependency between slice-based cell reselection and slice specific RACH enhancements introduces limitations when both are deployed in a network.
Observation 2.3: The agreed principles for slice grouping makes impossible to create slice grouping that enables to signal all cell reselection preferences in some cases.
Proposal 2: Relax the limitation that a slice can at most belong to a single slice group by allowing that a slice may belong to multiple slice groups. Inform SA2 about the change in the assumptions for slice groups. 



