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Introduction
SA2 sends LS [1](S2-2202658) and agreed CRs[2,3,4] to RAN2, RAN3, CT1, CT4 about SA2 progress of supporting slice groups and slice priorities as follows:
	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).


This contribution will focus on the remaining open issues on slice group and slice priority based on the SA2 progress. 
Discussion
Signalling of slice group
SA2 has agreed that the granularity of slice group is per TA, and the NSAG (Network Slice AS Group) information will be provided to the UE by NAS massage. As indicated in SA2 CR (S2-2203618)[2], different TAs may have the same NSAG with a different association with NSSAIs, and AMF will indicate in the NSAG information in which TA a specific NSAG association to S-NSSAI(s) is valid. That is, if the NSAG has unique association with NSSAIs or there is no collision between different NSAGs, NAS will not provide the TAI for NSAG information. In addition, SA2 limited that at most 4 NSAGs can have an optional TAI associated with it, i.e. at most 4 TAIs have the same NSAG.
	5.15.x	Network Slice AS Groups support
The RAN may support Network Slice AS Groups (NSAGs) which are used as specified in TS 38.300 [27], TS 38.304 [50]. A Network Slice AS Group may be valid in one or more Tracking Areas. The RAN provides (and updates) the AMF with the values of the NSAG(s) an S-NSSAI is associated with in a TA using the NG Set Up and RAN Configuration Update procedures (see TS 38.413 [34]). The AMF in turn provides this information to the NSSF.  In deployments where the total number of groups does not exceed the number of groups associated with the NSAG size limit defined in TS 38.331[28]), all the NSAGs configured in the RAN may be unique per PLMN. 
If the UE has indicated that the UE supports NSAG in the 5GMM Core Network Capability (see clause 5.4.4a), the AMF may, with or without NSSF assistance, configure the UE with NSAG Information e for one or more S-NSSAIs in the Configured NSSAI, by including this NSAG Information in the Registration Accept message or the UE Configuration Command message. The UE uses the NSAG Information as defined in clause 5.3.4.3.1. The AMF shall indicate in the NSAG Information in which TA a specific NSAG association to S-NSSAI(s) is valid if the AMF provides in the UE configuration a NSAG value which is used in different TAs with a different association with NSSAIs. The configuration the AMF provides includes at least the NSAGs for the UE for the TAs of the Registration Area.
The UE shall store and consider the received NSAG Information, valid for the Registered PLMN until:
-	the UE receives new NSAG information in a Registration Accept message or UE Configuration Command message in this PLMN; or 
-	the UE receives a Configured NSSAI without any NSAG information in this PLMN. 
The UE shall store the currently valid NSAG information received in the registered PLMN when registered in this PLMN and: 
-	The UE should be able to store the NSAG information for at least the R-PLMN and equivalent PLMNs
-	Only the RPLMN can provide NSAG information to the UE 
-	There can be at most 32 groups configured in the UE at a time for a PLMN
-	At most 4 NSAGs can have an optional TAI associated with it.
The NSAG information is not required to be stored after power off or after the UE becomes Deregistered as it is not used for cell selection.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.


Observation 1: According to SA2 CRs, in case of a slice group id (i.e., NSAG in SA2) is used in different TAs with a different association with NSSAIs, a TAI should be associated with the slice group id. And at most 4 slice groups can have an optional TAI associated with it.
In this case, the UE can receive the NSAG information and valid TAI by NAS message. Correspondingly, gNB should broadcast the NSAG and associated TAI in system information. Then the UE can be aware of which NSAG should be used for the slice based cell reselection.
The following example is used for easy understanding:
Case 1: TA1 supports NSAG 1 {slice 1, slice 2}, TA2 supports NSAG 2{slice 3, slice 4};
Case 2: TA1 supports NSAG 1 {slice 1, slice 2}, TA2 supports NSAG 1{slice 3, slice 4};
Case 3: TA1 supports NSAG 1 {slice 1, slice 2}, TA2 supports NSAG 2{slice 1, slice 2};
For case 1, NAS will provide the UE slice info as NSAG 1 {slice 1, slice 2} and NSAG 2{slice 3, slice 4} without TAI because there is no collision, and gNB can broadcast directly NASG 1 and NSAG 2, the UE can use the mapping received from NAS to perform slice based cell reselection.
For case 2, NAS will provide the UE slice info as NSAG 1 {slice 1, slice 2} associated with TA1 and NSAG 2{slice 3, slice 4} associated with TA2 because TA1 and TA2 have the same NSAG with different slices. In this case, gNB should broadcast NASG 1 with TA1 and NSAG 1 with TA2, then the UE can be aware of which mapping can be used for slice based cell reselection.
For case 3, although NSAG 1 and NSAG 2 are associated with the same slices, but they have different NSAG ID and no collision, so this case is similar to case 1. NAS will provide the UE slice info as NSAG 1 {slice 1, slice 2} and NSAG 2{slice 1, slice 2} without TAI, and gNB can broadcast directly NASG 1 and NSAG 2.
To broadcast the NASG and associated TAI, a straightforward way is to introduce an optional IE in SliceInfo-r17 to indicate the associated TAI for the NSAG.
Proposal 1: Introduce an optional trackingAreaIdentity-r17 IE within SliceInfo-r17 to indicate the associated TAI for the slice group. The TAI should present if the sliceGroupID-r17 is used in different TAs with a different association with NSSAIs according to TS 23.501.

Slice group ID size
Regarding the size of slice group identity, the same identity can be reused in different parts of the same PLMN without conflicts, considering TA/RA boundary. However, it is possible that most operators may use unique ID within the PLMN, so the ID needs to be large enough to allow this. SA2 CR indicated that all the NSAGs configured in the RAN may be unique per PLMN, but it is also allowed that a NSAG value can be used in different TAs within a PLMN. It is not simple to set an upper limit of the slice group identity just based on analytical considerations. We think 16bits could be feasible for slice group.
Proposal 2: RAN2 confirm that the slice group ID size is set to 16bits.

RAN sharing
In SA2 LS, SA2 emphasizes that the support of network sharing is required for all features 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.
In RAN2#117-e, RAN2 agreed to support RAN sharing for slice based cell reselection and RACH by network implementation.
11: RAN sharing can be supported for slice based cell reselection and RACH by network implementation (e.g. dedicated priorities in RRCRelease). We don't define PLMN-specific reselection priorities or RACH configuration. FFS if we need something extra in RACH (may not be critical to WI completion).
 
In current RAN specs such as TS 38.331, RAN sharing is intuitively supported by broadcasting different PLMNs in a cell. For slice based cell reselection and RACH, there are two ways to support RAN sharing.
Option 1: RAN broadcasts slice group info per TA per PLMN;
Option 2: By network implementation.
If we use option 1, gNB needs to broadcast which cells support a given slice group per TA. However, this will lead to heavy payload and increase the complexity for UE, RAN as well as network maintenance. In comparison, option 2 is easy and flexible from the operator’s perspective, for example, the operators that sharing the same RAN should ensure there is no collision in NSAG between different PLMNs. And during the discussion in last meeting, many companies would like to use a way with lower complexity. thus, we would like to keep the current RAN2 agreement that RAN sharing can be supported for slice based cell reselection and RACH by network implementation and there is no need to introduce additional signalling or enhancements.
Observation 2: In current RAN slicing specification, RAN sharing is already supported by network implementation.
Proposal 3: There is no need to introduce additional signalling or enhancements to support RAN sharing for slice based cell reselection and RACH.

Slice priority
In SA2 CR, SA2 agreed that the slice priority can be provided in the NSAG information by NAS message. And SA2 indicated that if the UE has not received any NSAG priority information from AMF, the UE shall not perform slice based cell reselection.
	S2-2203620:
[bookmark: _Hlk100311293]When providing NSAG Information to the UE, the AMF should also provide the NSAG priority information for the NSAGs provided in the NSAG Information. The AMF determines the NSAG priority information based on operator’s policy. If the UE has received NSAG priority information from the AMF, the UE shall use the NSAG priority information provided by the AMF for cell reselection as described below. If the UE has not received any NSAG priority information from the AMF, the UE shall not use Network Slice based cell reselection at all.



As specified in current TS 38.304, if the UE supports slice based cell reselection, the UE shall derive reselection priorities according to the rules specified in clause 5.2.4.11. We think the highlighted sentence above should also be reflected in TS 38.304.
	5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and any slice reselection information provided in system information. If slice reselection information is provided in dedicated signaling, the UE shall ignore slice reselection information provided in system information.
Editor's note: FFS on the details if and how information provided in RRCRelease overrides information provided in SIB. This includes slice-specific re-selection information, existing/legacy cellResleectionPriority, and may impact NOTE 6 below.
FFS if "PCI-lists" are provided in RRCRelease.
If UE is in camped normally state and UE supports slice-based cell reselection, UE shall derive re-selection priorities according to clause 5.2.4.11.
<omitted>



Thus, the sentence can be modified as follows:
If UE is in camped normally state and UE supports slice-based cell reselection and UE has received slice group priority information from NAS, UE shall derive re-selection priorities according to clause 5.2.4.11.
Proposal 4: Change the condition of slice based cell reselection in TS 38.304 to “If UE is in camped normally state and UE supports slice-based cell reselection and UE has received slice group priority information from NAS, UE shall derive re-selection priorities according to clause 5.2.4.11.”.
Conclusion
Here are the observation and proposals for slice-based cell reselection.
Observation 1: According to SA2 CRs, in case of a slice group id (i.e., NSAG in SA2) is used in different TAs with a different association with NSSAIs, a TAI should be associated with the slice group id. And at most 4 slice groups can have an optional TAI associated with it.
Observation 2: In current RAN slicing specification, RAN sharing is already supported by network implementation.

Proposal 1: Introduce an optional trackingAreaIdentity-r17 IE within SliceInfo-r17 to indicate the associated TAI for the slice group. The TAI should present if the sliceGroupID-r17 is used in different TAs with a different association with NSSAIs according to TS 23.501.
Proposal 2: RAN2 confirm that the slice group ID size is set to 16bits.
Proposal 3: There is no need to introduce additional signalling or enhancements to support RAN sharing for slice based cell reselection and RACH.
Proposal 4: Change the condition of slice based cell reselection in TS 38.304 to “If UE supports slice-based cell reselection and UE has received slice group priority information from NAS, UE shall derive re-selection priorities according to clause 5.2.4.1.”.
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Annex A: TP for TS 38.331
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–	FreqPriorityListNRSlicing

FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=               SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                             OPTIONAL,        -- Need R
    ...
}

SliceInfoList-r17 ::= SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfo-r17

SliceInfo-r17 ::=                    SEQUENCE {
    sliceGroupID-r17                    SliceGroupID-r17,
    cellReselectionPriority-r17             CellReselectionPriority                                             OPTIONAL,        -- Need R
    cellReselectionSubPriority-r17          CellReselectionSubPriority                                          OPTIONAL,        -- Need R
    sliceCellListNR-r17                             CHOICE {
        sliceAllowCellListNR-r17                         SliceCellListNR-r17,
        sliceExcludeCellListNR-r17                       SliceCellListNR-r17
    }                                                                                                     OPTIONAL,   -- Need R
...,
[
    trackingAreaIdentity-r17                          TrackingAreaIdentity-r16               OPTIONAL    --Need R
]
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))        -- The size is FFS, depends on slice group granulartiy

SliceCellListNR-r17 ::=          SEQUENCE (SIZE (1..maxCellSlice-r17)) OF PCI-Range

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the 
InterFreqCarrierFreqList in SIB4, and so on

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.

	trackingAreaIdentity
Indicates the valid TA for the sliceGroupID-r17. This field should be present, if the sliceGroupID-r17 is used in different TAs with a different association with NSSAIs, according to TS 23.501 [32].



Annex B: TP for TS 38.304
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc100784094]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and any slice reselection information provided in system information. If slice reselection information is provided in dedicated signaling, the UE shall ignore slice reselection information provided in system information.
Editor's note: FFS on the details if and how information provided in RRCRelease overrides information provided in SIB. This includes slice-specific re-selection information, existing/legacy cellResleectionPriority, and may impact NOTE 6 below.
FFS if "PCI-lists" are provided in RRCRelease.
If UE is in camped normally state and UE supports slice-based cell reselection and UE has received slice group priority information from NAS, UE shall derive re-selection priorities according to clause 5.2.4.11.
<Unchanged Text Omitted>
