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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
SA2 has some progress on slicing grouping and priority for cell reselection in the incoling LS [1].
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 discusses potential RAN2 impact on slice-based cell reselection based on SA2 conclusion.
2. Discussion
2.1	Slice based cell reselection
In current specification, we introduces slice group specific frequency priority and (un)supported cell lists during TA boundary in SIB as following.
Table 1: Current NSAG information in SIB
	NSAG
	Supported-on-Freq-x
	Freq-x-priority
	(un)supported cell list 

	
	Supported-on-Freq-y
	Freq-y-priority
	(un)supported cell list



As SA2 agreed in S2-2203618 , the mapping of slice to slice is per TA, and a S-NSSAI can be associated with different NSAG values in different Tracking Areas. That means for a same NSAG index, there could be different associated S-NSSAIs. And UE can be configured NSAG information for multiple TAs.
(From S2-2203618 [3])
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 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: A S-NSSAI can be associated with different NSAG values in different TAs; a NSAG value can be associated with different NSSAIs in different TAs.
Base on the above SA2 agreement, one scenario is shown in Table X for an example
	Table 2: Scenario and configuration
	Configuration in UE
	Deployed Freq-priority

	TA
	NSAG
	Associated S-NSSAIs
	Priority
	

	TA1 (current TA)

	NSAG 1
	S-NSSAI 1
S-NSSAI 2
S-NSSAI 3
S-NSSAI 4
	1
	Freq-A-1
Freq-B-2

	
	NSAG 2
	S-NSSAI 5
S-NSSAI 6
	2
	Freq-A-2
Freq-B-1

	TA2 (neighbor TA)
	NSAG 1
	S-NSSAI 1
S-NSSAI 2
	1
	Freq-C-1
Freq-D-2

	
	NSAG 2
	S-NSSAI 5
S-NSSAI 6
	2
	Freq-C-2
Freq-D-1

	
	NSAG 3
	S-NSSAI 3
S-NSSAI 4
	3
	Freq-C-2
Freq-D-2



As shown in the Table 2, if the current cell broadcast slice specific frequency information in SIB including NSAG1, and the cell is TA boundary cell, then UE will be confused what is NSAG standing for, i.e. for NSAG1 in TA1 or NSAG 2 in TA2. 
Observation 2: There could be NSAG association and priority ambiguity issue during TA boundary.
In order to address this confusion in the UE, there could be two potential methods.
Alternative 1: Clarify the NSAG broadcast in current cell has uniformed .
In this alternative, gNB broadcast in SIB the NSAG related information (frequeincy priority, cell list, etc) for cell reselection, and the NSAG should be those for current TA or those which have uniformed NSSAI association in current TA and neighboring TA. If taking the scenario in Table 2 as example, then the SIB can include: {NSAG 1, Freq-A-1,Freq-B-2}, { NSAG 2, Freq-A-2, Freq-B-1, Freq-C-2, Freq-D-1}.
NAS layer provides to AS layer the NSAGs and priority configured for current TA (NSAG1 and NSAG 2), AS layer performs slice specific cell reselection for the NSAGs according to currently specified slice cell reselection procedure defined in TS38.304. In case that the UE reselect finally to a cell in a different TA, UE AS layer should inform NAS layer TA change, and NAS layer provide update NSAGs and priority for the new TA to AS layer. But the interaction between NAS and AS layer can be left to implementation
With this alternative, very limited change to current specification is needed, i.e. AS layer informs NAS layer TA change and NAS layer update the NSAGs and priority to AS layer.
Alternative 2: Add TA information for each NSAG broadcast in current cell
In this alternative, gNB indicates TA information for each NSAG broadcast as Table-3. NAS layer provides to AS layer the all the {NSAG, TA} pairs configured for all the TAs. AS layer will consider all received {NSAG, TA} pairs for cell reselection. One potential benefit of this alternative is there is more possibility for to reselect to a cell in different TA considering more NSAG information. However, this alternative changes too much existing cell reselection behavior, and all the currently specified slice based cell reselection in TS 38.304 needs to be modified a lot.
			     Table 3: SIB information indicating TA for NSAG
	NSAG
	TA
	Frequency priority

	NSAG 1
	TA1
	Freq A-1, Freq B-2

	NSAG 2
	TA1
	Freq A-2, Freq B-1

	NSAG 1
	TA2
	Freq C-1, Freq D-2

	NSAG 2
	TA2
	Freq C-2, Freq D-1

	NSAG 3
	TA2
	Freq C-3, Freq D- 4



Considering the above two alternatives, it is obvious Alternative 1 has less sdanderd effort and less UE implementation complexity. Alternative 2 changes current cell reselection basic concept and procedure, but the potential benefit is unclear in real network. Then it is proposed to adopt Alternative 1 to address NSAG association and priority ambiguity issue during TA boundary, and it is up to UE implementation on how NAS and NAS interact NSAG and priority information as agreed in SA2.
Proposal 1: It is proposed to adopt the following specification changes to address NSAG association ambiguity issue.
-  Clarify the NSAG information in SIB should be those configured for current TA or those which have uniformed NSSAI association in current TA and neighboring TAs, and this should be guaranteed by gNB configuration.
- UE considers NSAGs and priority configured for current TA for slice based cell reselection.
-  How the NAS and AS layer interact for NSAGs and priority for current TA is up to UE implementation.
2.2	Requested NSSAI different from the current Allowed NSSAI
SA2 agreed that NAS may provides to the UE AS layer the NSAGs and their priorities for a Requested NSSAI different from the current Allowed NSSAI, which may trigger a cell reselection, before sending the Registration Request including the new Requested NSSAI.
[bookmark: _Hlk101692653](From S2-2203618 [2])
[bookmark: _Hlk101467684]The UE NAS provides to the UE AS the NSAGs and their priorities as received from the AMF for the S-NSSAIs in the Allowed NSSAI as input to cell reselection. Except when the UE intends to register with a new set of S-NSSAIs with a Requested NSSAI different from the current Allowed NSSAI, in which case the UE NAS provides to the UE AS layer the NSAGs and their priorities as received from the AMF for the S-NSSAIs in the Requested NSSAI, and this may trigger a cell reselection, before sending the Registration Request including the new Requested NSSAI.
RAN2 didn’t discuss non-supported slice call triggered cell reselection, and it is unclear how to support with current specification. Due to the limited time, it is proposed to use existing redirection mechanism, i.e. UE sends the Requested NSSAI to the network, CN rejects the Requested NSSAI as target S-NSSAI sent to RAN, and then RAN releases the UE with redirection information to the supported frequency.
Proposal 2: It is proposed to use dedicated RRC release message to redirect UE to the frequency supporting the Requested NSSAI if the Requested NSSAI is not supported in current frequency. 
3. Conclusion
Observation 1: A S-NSSAI can be associated with different NSAG values in different TAs; a NSAG value can be associated with different NSSAIs in different TAs.
Observation 2: There could be NSAG association and priority ambiguity issue during TA boundary.
Proposal 1: It is proposed to adopt the following specification changes to address NSAG association ambiguity issue.
-  Clarify the NSAG information in SIB should be those configured for current TA or those which have uniformed NSSAI association in current TA and neighboring TAs, and this should be guaranteed by gNB configuration.
- UE considers NSAGs and priority configured for current TA for slice based cell reselection.
-  How the NAS and AS layer interact for NSAGs and priority for current TA is up to UE implementation.
Proposal 2: It is proposed to use dedicated RRC release message to redirect UE to the frequency supporting the Requested NSSAI if the Requested NSSAI is not supported in current frequency.
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