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Abstract of the contribution: This contribution provides a new solution for KI#3.
1.	Discussion
The available RRM policies in TS 28.541 can be used to limit the use of cells outside service area while keeping uniform support of slice availability in TAs.
KI#5 drives the need to define smaller TAs as to maintain a uniform support of network slice availability per TA, and that may cause more frequent MRUs.
2 Proposal
It is proposed to include a conclusion that this solution is not be considered.
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	Solution #1: Additional S-NSSAI associated with the PDU session
	X
	
	
	
	
	

	Solution #2: Slice Re-mapping Capabilities for Network Slice Service Continuity
	X
	
	
	
	
	

	Solution #3: Support of Network Slice Service continuity using SSC mode 3
	X
	
	
	
	
	

	Solution #4: PDU Session on compatible network slice
	X
	
	
	
	
	

	Solution #5: PDU session handover to a target CN with an alternative S-NSSAI support
	X
	
	
	
	
	

	Solution #6: Extended SoR VPLMN Slice Information transfer to UEs
	
	X
	
	
	
	

	Solution #7: Enabling awareness of Network Slice availability in VPLMNs
	
	X
	
	
	
	

	Solution #8: Gracefully network slice termination
	
	
	X
	
	
	

	Solution #9: Support of a Network Slice with an AoS not matching existing TA boundaries
	
	
	X
	
	
	

	Solution #10: Associating a validity timer with a temporary slice
	
	
	X
	
	
	

	Solution #11: Enabling UEs to Request S-NSSAIs not uniformly available
	
	
	X
	
	X
	

	Solution #12: Solution for Centralized Counting for Multiple Service Areas and 5GS-EPS Interworking
	
	
	
	X
	
	

	Solution #13: Hierarchical NSACF Architecture for Maximum UE/PDU Session number control
	
	
	
	X
	
	

	Solution #14: Maximum Number Distribution in multiple NSACFs
	
	
	
	X
	
	

	Solution #x: Multiple areas and resource partitioning
	
	
	X
	
	X
	



NEXT CHANGE
6.x	Solution #x: Multiple areas and resource partitioning
6.x.1	Introduction
This solution applies to KI#5 and KI#3.
6.x.2	Functional Description
6.x.2.1	Support of multiple areas
As TACs in 5GS uses 3 octets compared to 2 octets in EPS allows to define more and smaller TAs. In fact, KI#5 drives the need to define smaller TAs as to maintain a uniform support of network slice availability per TA. Defining smaller TAs and supporting moving UEs will likely challenge the current maximum of 16 TAs within an RA, and supporting TAs with different capabilities and network slice availability will also drive the need for enabling the UE being registered with multiple network slices while some are only available in a subset of the TAs of the UE's RA.
The following principles are proposed as to address the above aspects:
-	The total number of TAs of the RA is increased;
-	S-NSSAIs can be available and registered for all of the TAs of the RA or for a subset of the RA;
-	The AMF/NSSF can provide S-NSSAIs and TAIs to the UE as follows:
-	Allowed NSSAI includes S-NSSAIs that are registered in the whole RA;
-	List of Secondary Allowed NSSAI and associated Secondary RA:
-	A Secondary Allowed NSSAI includes S-NSSAIs that are registered and available in the associated Secondary RA;
Editor's note:	It is FFS whether the associated Secondary RA needs to be a set of TAIs that are a subset of the RA, or if it is possible to include TAIs that are not part of the RA.
Editor's note:	It is FFS whether information like network capabilities, IMS voice support indication etc are to be kept per RA or adding the possibility to indicate Secondary RA. 
Editor's note:	It is FFS whether slicing functionality like NSSAA, NSAC and NSSRG are to be set for the RA or per Secondary RA.
-	The UE is not allowed to register an S-NSSAI in a TA where the S-NSSAI is not defined to be available;
-	If an S-NSSAI is registered and the UE moves to a TA where the S-NSSAI is not defined to be available then:
-	UP for any PDU Sessions for the S-NSSAI will be deactivated;
-	The UE is not allowed to request to activate UP for a PDU Session for such S-NSSAI;
-	If the UE is paged for an S-NSSAI and the UE is located in a TA where the S-NSSAI is not defined to be available, then the UE replies to the paging but the AMF/SMF ensures that the UP is not activated.
6.x.2.1	Reducing resources for cells outside service area
While maintaining the network slice availability uniform per TA it means that some cells can be located outside the service area i.e. there is no need for the operator to serve the customer services (e.g. meeting the KPIs) using the network slice in those cells.
A TA with cells within a customer provided service area and cells outside the customer provided service area while is visualized in Figure 6.x.2.1-1.

Figure 6.x.2.1-1: Example of customer provided service area relation to cells
The following principles are used for cells inside and outside the customer defined service area while maintaining uniform support of network slices within the TA:
-	Customer wants service in a specific area i.e. the customer provided area.
-	Operator uses a network slice with S-NSSAI-1 for the customer
-	When UE uses cell A-C the user will get service as specified in agreed KPI’s.
-	S-NSSAI-1 is defined to be available in TA-1 (i.e. available in cells A-E)
-	When UE is in cell D,E, the S-NSSAI is available, but only shared resources are allocated to the S-NSSAI-1 i.e. cannot expect to get the KPI’s as agreed to be available within the customer provided area.
-	When user moves out of TA to Cell-F the S-NSSAI-1 is not available.
For the cells outside the service area, but within the TA i.e. cells D and E, the operator defines that the network slice is available but defines the RRM policies such that the network slice uses shared resources, see figure 4.3.36-2 from TS 28.541 [x]. As the network slice only get shared resources outside the service area means that the network slice does not compete with other network slices requiring dedicated resources in that cell and also means that uniform support of network slices can be maintain by re-using existing OAM mechanisms. 


Figure 6.x.2.1-2: Structure of RRM Policy Ratio
6.x.3	Procedures
Figure 6.x.3-1 shows a high-level description of the proposed impacts to the registration procedure.


Figure 6.x.3-1: Registration procedure
The Registration procedure in TS 23.502 [4] is used with following modifications:
1.-	The UE provides Requested NSSAI in Registration Request based on available information;
2.	The AMF provides NSSAI information to NSSF as per existing procedures;
3.	The AMF creates an RA and Allowed NSSAI as per existing procedures, and the AMF can in addition create a list of Secondary Allowed NSSAI and associated Secondary RA. The S-NSSAIs in the Secondary Allowed NSSAI can be S-NSSAIs that NSSF rejected for the RA or S-NSSAIs that are available in the UE's current TA while not available in all TAs of the RA.
4.	The AMF provides the Registration Accept with the additional list of Secondary Allowed NSSAI and associated Secondary RA.
5.	If the UE moves to a different cell in a different TA within the RA, the UE checks such that the S-NSSAI is available for the TA before trying to e.g. activate UP for a PDU Session using the S-NSSAI.
6.	The UE is allowed to establish PDU Sessions for S-NSSAIs that are defined to be available in the UE's current TA.
6.11.4	Impacts on services, entities and interfaces
The following impacts have been identified:
-	UE:
-	Support of Secondary Allowed NSSAI and associated Secondary RA, and logic to avoid activating UP outside the TAs defined for the S-NSSAI.
-	AMF:
-	Support of Secondary Allowed NSSAI and associated Secondary RA and logic to enforce such that UP cannot be activated outside the TAs defined for the S-NSSAI;
-	Create RA including TAs where some requested S-NSSAIs are not available.
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