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1	Introduction
At RAN2#116-e a couple of decisions on slice grouping were based in different sessions. We think that it is worth to look all the decisions together and may reconsider some of them.
2	Discussion 
At RAN2#116bis the following decisions were made on slice grouping:
1: A network slice can be associated to none or only one slice group.
3: Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
Use " RAN2 understanding is that the granularities of the slice groups are per TA but RAN2 details are FFS."

1	RAN2 agrees there are no issues to be solved w.r.t. “Cell- vs. UE specific slice group signalling” in standards
Proposal 2	The solution for how the nw operator configures the following (CN and/or RAN OAM):
- mapping of slices to slice groups, sent from CN to UE in NAS signalling 
- broadcast of slice group and its slice specific RACH configuration in SIB.
Potential NGAP impact is left for SA2/RAN3 to discuss.
4	RAN2 will use the following assumptions on slice groups and slice-specific RACH configuration in the work on Stage 3 details: 

1. For slice-specific cell re-selection, cell reselection priorities for one or multiple slice group for the serving frequency are indicated in SIB of the serving cell. 
2.	Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).
4.	One or more of the slice groups are linked to a slice-specific RACH configuration.
5.	There may be slice groups that are not linked to a slice-specific RACH configuration (they use the common RACH configuration).
6.	All slices of a slice group use the slice-specific RACH configuration of the slice group.

1: RAN2 confirm the following understanding and send LS to RAN3, SA2 and CT1 to indicate it:
1) Mapping between slice and slice group should be consistent between serving gNB and UE, in order to avoid misunderstanding of system information.
2) Mapping between slice and slice group can be consistent within the same TA.

3: RACH prioritization parameters can be configured per slice group.

There is a significant overlap among these agreements, as some of them were agreed during the sessions focused on cell reselection, while others were agreed during the sessions focused on RACH enhancements. During the meeting there was no time to cross-check those agreements and to discuss their consequences.
We think that the main points of the above agreements for slice groups 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.
The slice-based cell reselection and RACH enhancements are independent features. We think that the points above 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 one slice specific RACH resource is deployed, then within the TA(s) of this cell (or group of cells) there is a need to have one slice group that includes this specific slice. If the network operator would also prefer to create special cell reselection priorities for that slice and another slice as a group, then separate information should be advertised for the slice for slice-based cell reselection. Based on the agreements above this is currently not allowed as a slice is mapped to maximum one slice group. 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. As only a single slice group can be considered during slice-based cell reselection, this limitation also means that it may not be possible to consider all the desired (e.g., allowed) slices during the cell reselection.
Observation 1: The agreed principles for slice grouping 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: The dependency between slice-based cell reselection and slice specific RACH enhancements introduces limitations when both are deployed in a network.
We think that there are two ways to remove these limitations:
1)	Allowing a slice to belong to at least two slice groups
2)	Introducing two type of slice groups: one for cell reselection, and another one for RACH control.
We think that 1) is quite simple and require minimal changes in the agreements made at RAN2#116-e. 
Observation 3: The agreed principles for slice grouping limits the flexibility in slice grouping for slice-based cell reselection that makes difficult to create optimal slice grouping.
Proposal 1: Relax the limitation that a slice can maximum belong to a single slice group by allowing that a slice may belong to at least two slice groups.
Proposal 2: If proposal 1 is agreed then RAN2 should send an LS to SA2 about the change in the assumptions for slice groups. 

2.1 Slice Group validity per Tracking Area
At RAN2#116bis the following decisions were made on slice grouping:
3: Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).

This agreement indicates that the slice group for slice-based cell re-selection that UE AS acquires is specific to at least one TA. This may limit or complicate the operation of slice-based cell re-selection; thus, some clarification is needed. Details are presented with an example below.
Assuming slice groups valid per TA are signalled as below to the UE:
· TAC1-SG1: FR1 is the highest priority frequency– (SG1 maps to URLLC)
· TAC2-SG1: FR1 is the highest priority frequency– (SG1 maps to URLLC)
As slice groups are TA specific the AS layer in the UE does not know if TAC-SG1 is different from TAC2-SG1 or not as it does not receive the mapping between slices and slice groups. Let's assume that the UE performs slice-based cell reselection using the slice group identifier SG1 of TAC1. UE conducts slice-based cell re-selection, using highest priority frequency, e.g., for TAC1-SG1 that is FR1. If the highest ranked cell on FR1 belongs the TA denoted by TAC1 (the TA of the selected slice group) then the UE knows that the cell supports the slices of the selected slice group as all cells in a TA support the same slices.
Observation 4: UE can consider a cell suitable from slice support perspective during slice-based cell reselection, if the TA of the cell belongs to the TA of the slice group selected for slice-based cell reselection.
If the cell does not belong to TAC1 (the TA of the selected slice group) then the AS layer in the UE cannot know if it supports the slices of the selected slice group (AS layer in the UE does not receive the mapping between slices and slice groups) and thus it should not select the cell during slice-based cell reselection. This will limit the slice-based cell reselection to be performed only within one TA.
Observation 5: Observation 4 constraints the slice-based cell reselection to work only in a single tracking area.
A simple solution for this limitation could be if it is indicated to the AS that some slice groups belonging to different TAs denote the same set of slices. This can be done e.g., by indicating that slice group ID is valid in multiple TAs.
Proposal 3: The AS may get an indication that slice groups of different TAs denote the same set of slices. A UE considers cell suitable from slice support perspective during slice-based cell reselection, if the TA of the cell belongs to
a)	the TA of the slice group selected for slice-based cell reselection or 
b)	a TA that has a slice group that denotes the same slices as the selected slice group. 
FFS how it is indicated to the AS that two slice groups belonging to different TAs denote the same slices.

3	Conclusions
This paper has made the following observations and proposals:
Observation 1: The agreed principles for slice grouping 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: The dependency between slice-based cell reselection and slice specific RACH enhancements introduces limitations when both are deployed in a network.
Observation 3: The agreed principles for slice grouping limits the flexibility in slice grouping for slice-based cell reselection that makes difficult to create optimal slice grouping.
Proposal 1: Relax the limitation that a slice can maximum belong to a single slice group by allowing that a slice may belong to at least two slice groups.
Proposal 2: If proposal 1 is agreed then RAN2 should send an LS to SA2 about the change in the assumptions for slice groups. 
Observation 4: UE can consider a cell suitable from slice support perspective during slice-based cell reselection, if the TA of the cell belongs to the TA of the slice group selected for slice-based cell reselection.
Observation 5: Observation 4 constraints the slice-based cell reselection to work only in a single tracking area.
Proposal 3: The AS may get an indication that slice groups of different TAs denote the same set of slices. A UE considers cell suitable from slice support perspective during slice-based cell reselection, if the TA of the cell belongs to
a)	the TA of the slice group selected for slice-based cell reselection or 
b)	a TA that has a slice group that denotes the same slices as the selected slice group. 
FFS how it is indicated to the AS that two slice groups belonging to different TAs denote the same slices.




