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Abstract of the contribution: This contribution proposes a new solution to KI#1.
1 Discussion
Key issue #1 mentions the following 2 scenarios: 
	Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g., network slice termination).
	Scenario 1c): network performance of the network slice cannot meet the SLA.
In current 23.700-41, all solutions to KI#1 are initiated from AMF, but scenarios that the change of S-NSSAI is triggered by SMF or PCF may also be considered.
On scenario 1b), it could be a SMF who finds the related network slice or network slice instance is overloaded or receives a maintenance command about a network slice termination.
On scenario 1c), it could be a PCF who finds the network performance of the network slice associated to a PDU session cannot meet the application request from an AF, e.g. upgrade of service.
This contribution proposes a solution to address the above cases.

2 Proposal
It is proposed to capture the following solution in 23.700-41.
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6.X	Solution #X: S-NSSAI change decided by PCF
6.X.1	Introduction
This solution aims to address the scenario 1b) and 1c) in the Key Issue #1: Support of network slice service continuity.
	Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g., network slice termination).
	Scenario 1c): network performance of the network slice cannot meet the SLA.
On scenario 1b), it could be a SMF finds the related network slice or network slice instance is overloaded or receives a maintenance command about a network slice termination.
On scenario 1c), it could be a PCF finds the network performance of the network slice associated to a PDU session cannot meet the application request from an AF.

6.X.2	Functional Description
This solution proposes the PCF to determine whether the S-NSSAI associated to an ongoing PDU session needs to be changed and which one is the replacement. After determination, the PCF provides the suggested new S-NSSAI to the SMF, and the SMF initiates the modification of the PDU session and notifies the AMF.
There are two cases to trigger the S-NSSAI change determination by PCF:  
	Case#1: the S-NSSAI change determination triggered by an AF request
	Case#2: the S-NSSAI change determination triggered by an SMF report
The corresponding procedures are per PDU session granularity and related to session management.

6.X.3	Procedures

6.X.3.1	The S-NSSAI change determination for a ongoing PDU session triggered by an AF request


Figure 6.X.3.1-1: The S-NSSAI change determination for a ongoing PDU session triggered by an AF request
1.	From AF to PCF: The AF invokes Npcf_PolicyAuthorization service to send an AF request to the PCF.
2.	The PCF determines the S-NSSAI of the PDU session needs to be changed to make network performance meet the condition AF request.
	The PCF makes the determination based on the information related to the application, the network slice SLA and the UE (e.g. UE policy and the allowed NSSAI of the UE.).The allowed NSSAI can be obtained from AMF according to TS 23.503 subclause 6.1.2.5. If the PCF for the PDU session and the PCF for the UE are deployed separated, the former gets the information related to the UE via the N43 reference point.
3.	From PCF to SMF: updated Policy information for the PDU Session and new S-NSSAI.
	The PCF performs a PCF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.2 to notify SMF about the modification. Npcf_SMPolicyControl_UpdateNotify request contains the new S-NSSAI.
4.	From SMF to PCF: The SMF acknowledges the PCF request with a Npcf_SMPolicyControl_UpdateNotify response.
5.	The SMF1 determines whether UPF/SMF Relocation needs to be performed.
	The SMF1 makes the determination upon the capabilities of itself and the associated UPF. If UPF/SMF Relocation needs not to be performed, 5 is followed by 6a/7a/8a; while if UPF/SMF Relocation needs to be performed, 5 is followed by 6b.
6a.	From the SMF1 to AMF: SMF1 notifies the AMF the network slice associated to the PDU session is changed to the new S-NSSAI.
7a.	From the SMF1 to AMF: SMF1 invokes Namf_Communication_N1N2MessageTransfer including N1/N2 SM message.
8a.	From the AMF to UE: AMF transports PDU Session Modification Command transparently to the UE. PDU Session Modification Command contains the new S-NSSAI.
	The UE replace the S-NSSAI associated to the PDU session.
6b.	Steps 1 to 6 as in Figure 4.3.5.2-1 in clause 4.3.5.2 of TS 23.502 [5] are performed.
	In step 1a, SMF1 notifies the AMF the network slice associated to the PDU session is changed to the new S-NSSAI.
	In step 3a, the new S-NSSAI is included in the PDU Session Modification Command.
	In step 4, the UE initiate the PDU Session Establishment procedure described in clause 4.3.2.2 of TS 23.502 [5], to the new S-NSSAI.


6.X.3.2	The S-NSSAI change determination for a ongoing PDU session triggered by an SMF report


Figure 6.X.3.2-1: The S-NSSAI change determination for a ongoing PDU session triggered by an SMF report

1.	From SMF1 to PCF: The SMF1 invokes Npcf_SMPolicyControl_Update service to send the information on the policy control request trigger condition that has been met. The policy control request trigger condition contains network slice or network slice instance overloaded or undergoing planned maintenance. Npcf_SMPolicyControl_Update request contains the information the S-NSSAI associated to the PDU session is overloaded or undergoing planned maintenance.
2.	The PCF determines the new S-NSSAI of the PDU session.
	The PCF makes the determination based on the information related to the SM policy, the network slice SLA and the UE (e.g. UE policy and the allowed NSSAI of the UE.). The allowed NSSAI can be obtained from AMF according to TS 23.503 subclause 6.1.2.5. If the PCF for the PDU session and the PCF for the UE are deployed separated, the former gets the information related to the UE via the N43 reference point.
3-8a.	Step 3-8a are the same as Figure 6.X.3.1-1 in subclause 6.X.3.1.

6.X.4	Impacts on services, entities and interfaces
PCF:
-	Support S-NSSAI change determination based on AF request or SMF report.
-	(optional) N43 extended to get information of the UE(e.g. UE policy, the allowed NSSAI).
-	Support Npcf_SMPolicyControl service extension.
SMF:
-	Support notifying the AMF and UE the S-NSSAI change.
-	Support Nsmf_PDUSession service and PDU Session Modification Command extension.
AMF:
-	Support Nsmf_PDUSession service extension.
UE:
-	Support PDU Session Modification Command extension.

N7/Npcf_SMPolicyControl service:
-	Add a new policy control request trigger condition(i.e. network slice or network slice instance overloaded or undergoing planned maintenance).
-	Add the new S-NSSAI in UpdateNotify service operation. 
N11/Nsmf_PDUSession service:
-	Add the new S-NSSAI in SMContextStatusNotify service operation. 
N1/PDU Session Modification Command.
-	Add the new S-NSSAI.
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