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Abstract of the contribution: Introduce a new solution to key issue#3 in TR 23.700-41.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add a new solution to key issue#3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices.
Based on the coverageArea (i.e. Area of Service) in the slice profile in TS 28.541 and the management aspects of network slicing in TS 28.530, SA5 specification already supports the Area of Service and lifetime of the network slice. In this solution, the AMF obtains the Area of Service of S-NSSAI and the lifetime of network slice (e.g. commission, decommission) from O&M and triggers procedures to support the Area of Service of S-NSSAI and the lifetime.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]It is proposed to add a new solution for KI#3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]* First change * 
[bookmark: _Toc97057173][bookmark: _Toc97266751][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97266752]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000029]x
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	[bookmark: MCCQCTEMPBM_00000031]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000032]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000033]
	
	
	
	


[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]
* Second change * 
[bookmark: _Toc97057175][bookmark: _Toc97266753]6.X	Solution #X: Support of Area of Service of the network slice
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution addresses the following issue in the KI#3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices.
-	The support of services over network slices when the services have Area of Service not matching the existing deployed TA boundaries
[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]To support Area of Service not matching the existing deployed TA boundaries, when the AMF to add the S-NSSAI into the Allowed NSSAI, it checks whether the Area of Service is larger than the RA. The behaviour of UE and network functions is as follows:
-	If the Area of Service is larger than the RA, the behaviour of UE and network functions is the same as the existing behaviour.
[bookmark: _GoBack]-	Otherwise, the AMF provides the Area of Service of the S-NSSAI to the UE. The UE can request the PDU Session associated to the S-NSSAI only when it is in the Area of Service. In this case, when the AMF receives the PDU Session request, it may further check whether the UE is in the Area of Service based on the serving cell of the UE or the geographical UE location, if not, the AMF rejects the request. When UE moves out of the Area of Service, the PDU Session is released by UE or AMF.
Note:	The AMF obtains the Area of Service of S-NSSAI from O&M.

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]

[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: OLE_LINK3][bookmark: OLE_LINK4]
To support the Area of Service of the network slice, enhancements to the existing procedures are as follows.
-	Enhancements to the Registration procedure in clause 4.2.2.2.2 in TS 23.502:
-	Step 21: the AMF may include the Area of Service of the S-NSSAI in the Allowed NSSAI in the Registration Accept message.
-	Enhancements to the UE Configuration Update procedure in clause 4.2.4.2 in TS 23.502:
-	Step 1: the AMF may include the Area of Service of the S-NSSAI in the UE Configuration Update Command message.
-	Enhancements to the UE Requested PDU Session Establishment procedures in clause 4.3.2.2.1 (non-roaming and roaming with local breakout) and clause 4.3.2.2.2 (home-routed roaming) in TS 23.502:
-	Step 1: the UE can request PDU Session Establishment if it is in the Area of Service (if any) of the associated S-NSSAI.
-	Step 2: the AMF may verify whether the UE location is in the Area of Service (if any) of the associated S-NSSAI. If not, the AMF rejects the request.
-	Enhancements to PDU Session Release procedures in clause 4.3.4.2 (non-roaming and roaming with local breakout) and clause 4.3.4.3 (home-routed roaming) in TS 23.502:
-	Step 1a in clauses 4.3.4.2 and 4.3.4.3: the UE initiates the PDU Session release when it detects that it moves out of the Area of Service (if any) of the S-NSSAI associated with the PDU Session.
-	Step 1c in clause 4.3.4.2: the AMF verifies whether the UE moves out of the Area of Service (if any) of the S-NSSAI associated with the PDU Session based on, e.g. the serving cell of the UE, the geographical UE location or the area type event report from LMF as described in clause 4.1a.5.1 in TS 23.273. If yes, the AMF requests the release of the PDU Session.
-	Step 1b in clause 4.3.4.3: the AMF verifies whether the UE moves out of the Area of Service (if any) of the S-NSSAI associated with the PDU Session based on, e.g. the serving cell of the UE, the geographical UE location or the area type event report from LMF as described in clause 4.1a.5.1 in TS 23.273. If yes, the AMF requests the release of the PDU Session.





[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
AMF: 

-	Receive Area of Service of S-NSSAI from O&M.
-	Check whether the Area of Service of the S-NSSAI is larger than the RA before including the S-NSSAI in the Allowed NSSAI. If not, provide the Area of Service of the S-NSSAI to UE during the Registration or UE Configuration Update procedure.
-	Check whether the UE is in the Area of Service of S-NSSAI when the PDU Session Establishment request is received. If not, reject the request.
-	Check whether the UE moves out of the Area of Service after the PDU Session is established. If yes, initiate the PDU Session release procedure.




UE: 

-	Receive Area of Service of S-NSSAI from AMF.
-	Check whether the UE is in the Area of Service of S-NSSAI when requests the PDU Session Establishment. If yes, send the request to AMF.
-	Check whether the UE moves out of the Area of Service after the PDU Session is established. If yes, initiate the PDU Session release procedure.
* Third change * 
6.Y	Solution #Y: Support of lifetime of the network slice
6.Y.1	Introduction
This solution addresses the following issue in the KI#3: Network Slice Area of Service for services not mapping to existing TAs boundaries, and Temporary network slices.
-	The support of network slices which have a limited lifetime (including how to gracefully terminate a network slice which can apply also to network slices which have a longer lifespan in order to avoid abrupt PDU Session release).
6.Y.2	Functional Description
To support the lifetime of the network slice,
-	When a network slice is deployed, the O&M notifies the event to AMF. The AMF can update the Configured NSSAI of UE to add the network slice.
-	When a network slice is decommissioned, the O&M notifies the event to AMF. The AMF can update the Configured NSSAI and the Allowed NSSAI to remove the network slice if the UE has no PDU Session related to the S-NSSAI. If the UE has PDU Session related to the S-NSSAI, to avoid abrupt PDU Session release, the solution to KI#1 is used to guarantee the slice service continuity.
6.Y.3	Procedures
To support the lifetime of the network slice, enhancements to the existing procedures are as follows.
-	Enhancements to the UE Configuration Update procedure in clause 4.2.4.2 in TS 23.502:
-	Step 1: When a network slice is deployed, the AMF may update the Configured NSSAI of UE by adding the S-NSSAI. When a network slice is decommissioned, the AMF updates the Configured NSSAI and the Allowed NSSAI to remove the S-NSSAI.
Note:	If the UE has PDU Session associated with the S-NSSAI, before performing the step 1 above, the AMF triggers the solutions in KI#1 to avoid abrupt PDU Session release.
6.Y.4	Impacts on services, entities and interfaces
AMF: 
-	Receive the notification related to lifetime management of network slice from O&M.
-	Update the Configured NSSAI of UE by adding the S-NSSAI when a network slice is deployed.
-	Update the Configured NSSAI and the Allowed NSSAI to remove the S-NSSAI when a network slice is decommissioned. In this case, if the UE has PDU Session associated to the S-NSSAI, the AMF triggers solution to KI#1 to avoid abrupt PDU Session release.
* End of changes * 
