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Abstract: This contribution proposes a solution for Key Issue#3 in TR 23.700-41.  
1. Discussion  
This solution addresses the Key Issue#3, in particular how to avoid service disruption due to an abrupt PDU Session release when a network slice is terminated for maintenance reason or due to the end of network slice’s lifetime. 
2. Proposal
[bookmark: _Toc519004414][bookmark: _Hlk93916870]It is proposed to update TR 23.700-41 with the following changes. 
*** BEGIN CHANGES ***
[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
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	KI#2
	KI#3
	KI#4
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*** NEXT CHANGE (all texts are new)***
[bookmark: _Toc97057175][bookmark: _Toc97266753]6.X	Solution #X: Gracefully network slice termination 
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
The solution addresses the Key Issue#3, and in particular how to avoid service disruption due to an abrupt PDU Session release, when a network slice is terminated due to an undergoing planned maintenance in CN or due to the end of network slice’s lifetime.
The scenario, where the solution is addressing, is the following: 
- 	An operator would like to terminate a network slice for maintenance purpose or due to the end of network slice’s lifetime, while there are still some UEs being registered to the network slice and some PDU Sessions including the PDU Session for Emergency, Critical and Priority services, which are established in the network slice. This leads to a removal of UEs and to release of existing PDU Sessions from the network slice, and hence resulting to an abrupt service disruption and a degradation of service quality experience by a user.
This solution makes the following assumptions:
- 	OAM is configured with the information about when and which network slice is to be terminated.
[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]The solution is based on the following principles:
-	To achieve a graceful network slice termination, prior to the time for terminating the S-NSSAI, it is proposed to check whether the PDU Session is active or inactive, then to first release inactive PDU Session and slowly release other active PDU Session when it becomes inactive. For PDU Session for emergency, critical and priority service, it is recommended to keep such PDU Session at least for an operator-defined period of time. 
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]Figure 6.x.3-1 describes an overview of the procedure how the network slice is terminated while minimizing abrupt service disruption as much as possible.  


Figure 6.x.3-1: Updating session management subscriber data in SMF 
1. The UDM is configured by the OAM with the information of which S-NSSAI is subject to be terminated, and when the S-NSSAI will be terminated. This information is part of the session management subscriber data.
NOTE:	The information about “when the S-NSSAI will be terminated” can be in different forms, e.g., “to be terminated in a due time, like in 1 hour”, or “to be terminated at a specific date and time”.  
2.	The UDM notifies the update of the session management subscriber data to the affected SMF(s) by the means of invoking Nudm_SDM_Notification service operation.
3.	The SMF modifies the session management subscriber data in the UE SM context that is stored in the SMF. The SMF performs the following for a PDU Session associated with the S-NSSAI marked as “subject to be terminated”:
- 	If a PDU Session is already established but inactive, the SMF releases the PDU Session. 
-	If a PDU Session is already established and still active, the SMF does not release the PDU Session. When the PDU Session becomes inactive, the SMF releases the PDU Session. Subject to operator’s policy, the SMF may check if the PDU Session is used for Emergency, Critical and Priority services. 
-	In case the PDU Session is not used for Emergency, Critical and Priority services, the SMF may release the active PDU Session. 
-	In case the PDU Session is used for Emergency, Critical and Priority services, subject to operator’s policy, the SMF may keep the PDU Session for an operator-defined period of time. 
- 	If the SMF receives a new PDU Session Establishment Request for the S-NSSAI, the SMF rejects the request. 
Editor's note:	It is FFS whether the AMF should be informed by the UDM as an alternative to the SMF to perform gracefully PDU Session release for S-NSSAI subject to be terminated
4.	When SMF has released all PDU Sessions associated with the S-NSSAI subject to be terminated, the SMF informs the UDM of the result accordingly.
5.	When UDM receives a response from all affected SMF(s) associated with the S-NSSAI subject to be terminated, the UDM deletes the S-NSSAI from the UE’s subscription data. After this, the network operator can safely terminate the corresponding network slice at the point in time according to the schedule known by the OAM.

[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
UDM:
-	UDM is enhanced to support which S-NSSAI is subject to be terminated and when the S-NSSAI will be terminated, and to inform SMF by invoking the Nudm_SDM_Notification service.
SMF:
-	SMF is enhanced to gracefully release PDU Session(s) associated with the S-NSSAI subject to be terminated based on the operator’s policy.
			
*** END OF CHANGES ***
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