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Abstract of the contribution: 
Two service operations are defined in SMF to support activation and deactivation PDU session.
1. Discussion
AMF and SMF services/Service Operations were agreed in SA2#121 meeting. Comparing to the current end to end SM related procedure, the following service operations are supported by the AMF to relay the UL/DL N1 and N2 SM related message.
N1MessageNotify
N1MessageTransfer
N2MessageTrigger
N2InfoNotify
In order to support home routed roaming PDU session, the following services are supported by the H-SMF to communicate PDU session management between V-SMF and H-SMF.

	Nsmf_PDUSession
	Create

	
	Update

	
	Release


But there are not suitable service operations defined for PDU session activation and deactivation procedure.

For the UE triggered service request in connected mode procedure, AMF requests SMF to activate the PDU session requested by UE, since service request is a MM related message, the N11 message sent from AMF to SMF in step 3 as below is not a NAS message relayed from UE, AMF initiates the N11 procedure for PDU session activation.
1.
UE to (R)AN: MM NAS Service Request (PDU session ID(s)).


The UE sends NAS message Service Request towards the AMF encapsulated in an RRC message to the RAN. The MM NAS Service Request message shall be encrypted and integrity protected. The PDU session ID(s) in NAS message Service Request message indicates the PDU session that the UE selects to activate.

2.
(R)AN to AMF: N2 Message(MM NAS Service Request). Details of this step are described in RAN specifications. If the Service Request cannot be handled by the AMF, the AMF reject it.

The (R)AN forwards the MM NAS Service Request message to the AMF based on the existing N2 connection.
3.
[Conditional] AMF to SMF: N11 Message (PDU session ID(s)).

The AMF sends N11 message to SMF(s) associated with the PDU session ID(s).
For UE context release in AN procedure, after receives the N2 context release request from AN, AMF requests SMF to deactivate PDU session. As the N2 context release is a MM related signalling, the N11 message sent from AMF to SMF in step 2 as below is not a N2 SM message relayed from RAN. AMF initiates the N11 procedure for PDU session deactivation.
1.
If there is some confirmed AN conditions (e.g. Radio Link Failure) or for other (R)AN internal reason, the (R)AN may decide to initiate the UE context release in the AN. In this case, the (R)AN sends a N2 UE Context Release Request (Cause) message to the AMF. Cause indicates the reason for the release (e.g. AN Link Failure, O&M intervention, unspecified failure, etc.).

The decision to initiate a UE context release in the AN Procedure may also be triggered by an internal AMF event

2.
[Conditional] For each of the PDU sessions of the UE whose UP is active, the AMF requires the SMF to deactivate the PDU session: the AMF sends a N11 PDU session deactivation Request (PDU session ID, Release Cause).  The AMF also stores the deactivated state of the PDU session.
According to the above analysis, two new service operations supported by SMF are proposed for activation and deactivation PDU session.
Nsmf_PDUSession_activate service operation,
Nsmf_PDUSession_deactivate service operation.
2. Proposal

The following change is proposed to apply in TS 23.502.
***** START of 1st CHANGE *****
5.2.8
SMF services
5.2.8.1
General

The following table illustrates the SMF Services.
Table 5.2.8.1-1: NF Services provided by the SMF

	Service Name
	Service Operations
	Known Consumer(s)
	Operation

Semantic
	Reference

	Nsmf_PDUSession
	Create
	V-SMF
	Request/ Response
	Step 6 of clause 4.3.2.2.2.

	
	Update
	V-SMF
	Request/ Response
	

	
	Release
	V-SMF
	Request/ Response
	Step 1a of clause 4.3.4.3.

	
	activate
	AMF
	Request/ Response
	Step 4 of clause 4.2.3.2, step 3 of clause 4.2.3.3

	
	deactivate
	AMF
	Request/ Response
	Step 2 of clause 4.2.6.

	Nsmf_EventExposure
	Subscribe
	PCF, NEF
	Subscribe / Notify
	Step 8 of clause 4.3.2.2.

	
	UnSubscribe
	PCF, NEF
	Subscribe / Notify
	Step 8 of clause 4.3.2.2.

	
	Notify
	PCF, NEF
	Subscribe / Notify
	Step 1b and step 2 of clause 4.3.3.2.


Editor’s Note: Whether additional NF services can be identified or be decomposed from existing NF services are FFS.
5.2.8.2
Nsmf_PDUSession Service
5.2.8.2.1
General

Service description: This service operates on the PDU sessions and their associated policy and charging rules at the SMF. The service operations exposed by this service allow other NFs to handle the PDU sessions. The following are the key functionalities of this NF service

· Creation / Deletion / Modification of PDU sessions upon receiving N1 message notification from AMF carrying the SM NAS messages;

· Association of policy and charging rules with PDU sessions and binding the policy and charging rules to flows;

· Interacting with the UPF over N4 for creating and releasing user plane sessions;

· Process user plane events from the UPF and apply the corresponding policy and charging rules.

5.2.8.2.2
Nsmf_PDUSession_Create service operation

Service operation name: Nsmf_PDUSession_Create
Description: Create a new PDU session in the H-SMF.
Known NF Consumers: V-SMF.
Inputs, Required: PDU Session Request Container (DNN, S-NSSAI, PDU type, Protocol Configuration Options), N9 tunnel information of UPF selected by the consumer SMF.
Inputs, Optional: UE location information, AN type.
Outputs, Required: Result Indication, Authorized QoS Rule, H-CN Tunnel Information.
Outputs, Optional: SSC mode .
NOTE:
The information required in Inputs and Outputs may be updated when the new system procedures related to session management is identified in clause 4.

See step 6 of clause 4.3.2.2.2 for details on the usage of this service operation.

5.2.8.2.3
Nsmf_PDUSession_Update service operation

Service operation name: Nsmf_PDUSession_Update
Description: Update the active PDU session, e.g. UE requested PDU session modification. This service operation can also be used by V-SMF to inform the H-SMF about UPF change in the VPLMN.
Known NF Consumers: V-SMF.
Inputs, Required: PDU session ID, Requested PDU session parameters (QoS), AN tunnel information .
Inputs, Optional: UE location information, AN type.
Outputs, Required: Result indication, Authorized QoS, CN tunnel information.
Outputs, Optional: None.
Editor’s Note: Once clause 4.3.3 is updated with PDU modification for home routed roaming case, update the reference to that call flow here.5.2.8.2.4
Nsmf_PDUSession_Release service operation
Service operation name: Nsmf_PDUSession_Release
Description: Release the indicated PDU session of the UE.
Known NF Consumers:  V-SMF. When the SMF receives the PDU session release message from the UE, it invokes the PDU session release service operation towards the H-SMF.
Inputs, Required: PDU session ID.
Inputs, Optional: UE location information, AN type.
Outputs, Required: Result Indication.
Outputs, Optional: None.
See step 1a of clause 4.3.4.3 for details on the use of this service operation.
5.2.8.2.5
Nsmf_PDUSession_Activate service operation
Service operation name: Nsmf_PDUSession_Activate

Description: activate the PDU session indicated by AMF.
Known NF Consumers: AMF.
Inputs, Required: PDU session ID.
Inputs, Optional: UE location information.
Outputs, Required: Result Indication.
Outputs, Optional: None.
See Step 4 of clause 4.2.3.2 and step 3 of clause 4.2.3.3 for details on the use of this service operation.
5.2.8.2.6
Nsmf_PDUSession_Deactivate service operation

Service operation name: Nsmf_PDUSession_Deactivate

Description: deactivate the PDU session indicated by AMF.
Known NF Consumers: AMF.
Inputs, Required: PDU session ID, Cause.
Inputs, Optional: UE location information.
Outputs, Required: Result Indication.
Outputs, Optional: None.
See step 2 of clause 4.2.6 for details on the use of this service operation.
***** End of CHANGE *****
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