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Introduction
In RAN2#117-e meeting, RAN2 agreed the following on status of the RAN slicing WI [1]: 
	RAN2 considers the the WI is completed if the issues related to other WGs (RAN3, SA2, CT1) can be completed. WI can proceed to ASN.1 review.



However, several issues in RAN slicing WI remain unsolved/not concluded, for example:
· Whether the slice group granularity for cell reselection is defined per PLMN/RA/TA;
· Whether the UE obtains slice group priority via NAS signalling;
· How to solve TA boundaries issue in case of slice granularity per TA; 
· Whether the priority value is per slice group or per slice;
· Support of TAs and PLMN sharing.

RAN2 agreed the exception sheet in [2] that listed the slice prioritization and slice grouping as unresolved issues in RAN2 that require solutions from other groups (SA2, CT1, RAN3):
	Contentious Issues:
The slice prioritization and slice grouping related specifications need to be finalized in SA2, CT1, RAN3 and RAN2.
The LS triggered slice grouping related potential normative work need to be done in RAN3, as necessary.
Whether RAN2 assumptions are valid need to be informed by SA2, CT1 and RAN3.



In this contribution, we discuss remaining issues on slice priority and slice grouping, in light of the latest (related) SA2 agreements, and provide corresponding proposals to solve these open issues. 
Discussion
Status of slice priority and slice group up to RAN2#117-e 
In RAN2#116-e, RAN2 reached the following WA on 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).



Observation 1: Slice group granularity is assumed per TA. FFS on how to resolve TA boundaries.
In RAN2#116bis-e, RAN2 continued discussion on the details of slice group granularity and agreed: 
	Open issue 1: Definition of slice grouping
No change to previous agreement that there can be different slice groups for RACH and reselection. Align with SA2 (if they tell us differently).

Open Issue 2: TA boundary
2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.
2.2: RAN2 assumes that for purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, gNB can provide in SIB the slice group that supported by these neighbour cells. If this conflicts with SA2, RAN2 will align with SA2.
FFS if the slice group is mapped by the mapping relationship in current RA or not.
FFS PCI list and/or TAC per slice group are provided.
FFS what is the UE behaviour if gNB doesn’t provide supported slice group info on the best ranked cell.



Observation 2: Slice group configuration should be homogenous among multiple TAs in the same RA.

Additionally, RAN2 sent an LS to SA2 based on above agreements [3]. For example, RAN2 provided the following answer on slice group granularity:
	RAN2 answer: RAN2 understanding is that the granularities of the slice groups are per TA but RAN2 details are FFS.



In RAN2#117-e, RAN2 re-iterated their answer (above) and provided more details on the topic to SA2 [4]:
	[bookmark: _Hlk97055373]RAN2 assumes (based on majority views in RAN2) that the mapping of slice to the slice groups for cell reselection are per TA. 
Send LS to SA2, CT1, RAN3, SA, RAN to indicate the RAN2 assumption above. Explain that RAN2 needs to make some assumption to complete the WI and SA2 has to indicate if this assumption doesn't work before RAN#96.
13. A slice is not associated with multiple slice groups for the same purpose. A slice can be associated with one slice group for RACH and one slice group for reselection.




On the other hand, RAN2 could not agree on the following proposals in relation to granularity of slice priority and UE knowledge of slice priority information [5]:
	Proposals need further discussion:
Proposal 14. FFS the granularity of the slice priority for cell reselection is per slice (1/7) or slice group(4/7) or left to the UE implementation(2/7).
Proposal 15. (6/8) For cell reselection, the UE is aware of the slice priority via NAS signalling(can be confirmed by SA2).



Observation 3: FFS on granularity of slice group and UE knowledge of slice priority.


Status of slice priority and slice group in SA2  
In SA2#150-e, SA2 finally concluded the open points of slice group and slice priority and provided the following reply LS to RAN2 [6]:
	SA2 would like to inform RAN2, RAN3, CT1, CT4 about SA2 progress of supporting Slice Groups and Network Slice priorities required for enabling RAN Slicing as per Work Item NR_Slice-Core.

SA2 confirms that the mapping of slice to the slice group is per TA, and slice group priority is sent to the UE over NAS message by the AMF. SA2 approved the attached CRs. 

SA2 would like to emphasize that the support of network sharing is required for all features unless agreed otherwise so an optional PLMN index indication or a similar concept should be considered to be added as part of the slice group format in SIB.

For your information in SA2 the slice group is referred as NSAG (Network Slice AS Group).




Whether the slice group granularity for cell reselection is defined per PLMN/RA/TA
Based on SA2 LS, SA2 confirmed RAN2’s WA on slice granularity per TA and this issue should be closed in RAN2:  
Proposal 1: RAN2 to confirm its WA that the slice group granularity is per TA.

Whether the UE obtains slice group priority via NAS signalling
Additionally, in the same LS, SA2 also confirmed that UE is made aware of the slice priority via NAS signalling.
Proposal 2: RAN2 to agree that the TAs in which the slice group is applicable are provided along with the slice group from AMF to UE via NAS signalling. 

How to solve TA boundaries issue in case of slice granularity per TA
As we noted earlier, as per SA2 LS, granularity of mapping slice to slice group is per TA and UE receives this mapping through NAS signalling from AMF. RAN2 has already agreed to provide sliceCellListNR which can include either allowlist or excludelist and this should resolve the TA boundaries issue, except for some corner cases. For example, when the UE’s intended slice is mapped to different slice groups in neighboring TAs and the same frequencies in such different slice groups have different priorities. We think that such cases can be handled by efficient network implementation, and RAN2 can consider that the existing RRC TS 38.331 [7] and available SA2 CR [8] are enough for handling TA boundaries issue. 
In other words, one way to resolve possible configuration ambiguity in TA boundaries, is based on network deployment where the network can guarantee that only the SliceInfo, based on current serving cells TA's slice group definition, is included in system information. This way, the UE can consider the frequency priority and slice availability based on the slice group associated with serving cell’s tracking area.
Proposal 3: RAN2 to agree that the UE considers that frequency priority and slice availability is based on the slice group mapped to serving cell's TAC.

Whether the priority value is per slice group or per slice
According to latest SA2 discussion on granularity of the priority for a slice group (i.e. whether per group or slice), SA2 has agreed that the priority value should be set per slice group.
Proposal 4: RAN2 to agree that the granularity of the slice priority for cell reselection is per slice group.


Support of TAs and PLMN sharing:
SA2 has confirmed that the mapping of slice to the slice group is per TA, and slice group priority is sent to the UE over NAS message by the AMF. 
However, according to SA2 agreed CR to TS 23.501 [8]: 
	A S-NSSAI can be associated with at most one NSAG values for RACH and at most one NSAG value for Cell Reselection within a Tracking Area. A S-NSSAI can be associated with different NSAG values in different Tracking Areas.




The above text indicates that it is feasible for a slice to belong to different slice groups in multiple TAs. In our understanding, this may not be aligned with RAN2 agreement in RAN2#116bis: 
2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.

Observation 4: There is possible misalignment between RAN2 and SA2 on the issue of slice ownership to different slices groups in multiple TAs.
Proposal 5: RAN2 to revisit its assumption on slice ownership per slice group in multiple TAs in light of latest agreement in SA2#150 on the same issue.

As we discussed earlier, since the UE can consider that frequency priority and slice availability based on the slice group mapped to serving cell's TAC, SIB16 needs to include the slice information list based on the slice group associated with the current cell’s TAC.
When slice information is included in RRC Release, if TAI specific slice groups are available, gNB may include per-TA slice information list for such slice groups.
Proposal 6: SIB16 can include the slice information list based on the slice group associated with the current cell’s TAC.
Proposal 7: When slice information is included in RRC Release, if TAI specific slice groups are available, the gNB may include per-TA slice information list for such slice groups.

Conclusion
This contribution we focused on solving the remaining open issues needed to close the WI from RAN2 perspective (e.g. issues indicated in RAN2#117-e (exception sheet [2]). The following are the observations and proposals in this contribution: 
Observation 1: Slice group granularity is assumed per TA. FFS on how to resolve TA boundaries.
Observation 2: Slice group configuration should be homogenous among multiple TAs in the same RA.
Observation 3: FFS on granularity of slice group and UE knowledge of slice priority.
Observation 4: There is possible misalignment between RAN2 and SA2 on the issue of slice ownership to different slices groups in multiple TAs.

[bookmark: _GoBack]Proposal 1: RAN2 to confirm its WA that the slice group granularity is per TA.
Proposal 2: RAN2 to agree that the TAs in which the slice group is applicable are provided along with the slice group from AMF to UE via NAS signalling.  
Proposal 3: RAN2 to agree that the UE considers that frequency priority and slice availability is based on the slice group mapped to serving cell's TAC.
Proposal 4: RAN2 to agree that the granularity of the slice priority for cell reselection is per slice group.
Proposal 5: RAN2 to revisit its assumption on slice ownership per slice group in multiple TAs in light of latest agreement in SA2#150 on the same issue.
Proposal 6: SIB16 can include the slice information list based on the slice group associated with the current cell’s TAC.
Proposal 7: When slice information is included in RRC Release, if TAI specific slice groups are available, the gNB may include per-TA slice information list for such slice groups.
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