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Abstract of the contribution:
This contribution proposes to clarify the parameters of services operations provided by PCF, together with some modifications on the split of services provided towards AMF and SMF.
1
Discussion
The services operations provided by PCF have been organized last meeting, while some ENs are still left behind. 
Editor's note:
Whether common or separate services should be defined for UE and mobility management policies and Session policy management is FFS.
Editor's note:
Whether common or separate PolicyUpdate operations for Npcf_PolicyControl service should be defined due to various triggers from AMF/SMF and from other NFs (e.g. UDR, NWDS, AF, NEF, OCS, etc) and what are the corresponding Operation Semantics are FFS. Whether the name of the operation should be change is FFS.

Editor’s note:
The reference to Clause 4 system procedures for which the NF service operations are applied are work on progress and will be further updated.
Editor’s note:
The reference to procedures defined in TS 23.501 for which the NF service operations are applied is FFS.
For the first two ENs, we believe that the services provided towards AMF and SMF are designed to provide different functionalities, and the input parameters are completely distinctive. Thus it’s proposed to provide separate PolicyControl services towards AMF and SMF, i.e. provide Access and Mobility policies and Session Management policies respectively. 
Proposal 1: Separate the PolicyControl service to provide AM policies and SM policies respectively. 
When considering the name of service operations provided by PCF, it may be proper to replace the name of PolicyCreate operation with Get operation, as this operation is meant to get the requested type of policies from PCF, instead of create. Besides, it’s proposed to replace the name of PolicyUpdate operation with UpdateNotify, to make it clearer that this operation is to notify the updated policies. 
Proposal 2: Update the name of service operations within the PolicyControl service as above. 
To replace the P2P messages within the E2E call flows with relevant operations, the parameters of the service operations need to be align with the E2E call flows, such as the parameters of PolicyCreate provided by AMF or SMF. 
Proposal 3: Update the parameters of the service operations provided by PCF to align with the E2E call flows. 
2
Proposal

It is proposed to approve the following modification in TS 23.502 according to the following proposals:

Proposal 1: Separate the PolicyControl service to provide AM policies and SM policies respectively. 
Proposal 2: Update the name of service operations within the PolicyControl service as above. 
Proposal 3: Update the parameters of the service operations provided by PCF to be align with the E2E call flows. 
Furthermore, the format of description/definition of PCF services and operations is aligned with those of other NFs, such as alignment of the formatting of the service table, removal of the tables for the service operations.
***** Start of Change # 1 *****
5.2.5
PCF Services
5.2.5.1
General

The following table illustrates the PCF Services.
Table 5.2.5.1-1: NF Services provided by PCF

	Service Name
	
	Service Operations
	Known Consumer (s)
	Operation

Semantic
	Reference

	Npcf_AMPolicyControl
	
	Get
	AMF
	Request-Response
	Step 16 and 17 of clause 4.2.2.2.2.
Step 2 and 3 of A.4.1.2 in TS 23.501.
Step 1b and 4c of clause A.4.2.1 in TS 23.501.




	
	
	UpdateNotify
	AMF
	Subscribe-Notify
	Step 5 of clause A.4.2.1 in TS 23.501.
Step 5 of clause A.4.2.2 in TS 23.501.


	
	
	Delete
	AMF
	Request-Response
	Step 20 and 21 of clause 4.2.2.2.2.
Step 2 and 3 of clause A.4.3.2 in TS 23.501.

	Npcf_EventNotification
	
	Subscribe
	AF, NEF
	Subscribe-Notify
	FFS

	
	
	Unsubscribe
	AF, NEF
	Subscribe-Notify
	FFS

	
	
	Notify
	AF, NEF
	Subscribe-Notify
	FFS

	Npcf_Policy Authorization
	
	AFAuthorize
	AF, NEF
	Request-Response
	FFS

	Npcf_SMPolicyControl
	
	Get
	SMF
	Request-Response
	Step 6b of clause 4.3.2.2.1.
Step 9b of clause 4.3.2.2.2.

	
	
	UpdateNotify
	SMF
	Subscribe-Notify
	Step 14 of clause 4.2.3.2.

Step 8 of clause 4.3.2.2.1.

Step 11 of clause 4.3.2.2.2.

Step 1b, step 2 and step 9 of clause 4.3.3.2.

Step 1b of 4.3.4.3.

	
	
	Delete
	SMF
	Request-Response
	Step 3 of clause 4.3.4.3.

Step 3 of clause 4.3.4.2.




Editor's note:
The reference to Clause 4 system procedures for which the NF service operations are applied are work on progress and will be further updated.

5.2.5.2
Npcf_AMPolicyControl service

5.2.5.2.1
General

Editor's note:
whether the service operations are documented in textual form or table form is TBD.

	
	
	
	

	

	
	
	

	
	
	
	

	
	
	
	


Service description: This service provides access control, network selection and mobility management related policies to the AMF, UE Route Selection Policy to the UE via the AMF, which includes the following functionalities:

-
Create policies based on the request from AMF during UE registration;


-
Notify AMF of the updated policies which are subscribed; and

-
Delete policies for an UE.

5.2.5.2.2
Npcf_AMPolicyControl_Get Service Operation

Service operation name: Npcf_AMPolicyControl_Get
Description: Provides the requested policy to the NF Consumer.
Known NF Consumers: AMF.
Inputs, Required: UE Permanent ID, Request Type (initial or update), Subscription to notification indicator.
Inputs, Optional: None.

Outputs, Required: The requested policy of the UE, such as Service Area Restrictions, RFSP Index and UE Policy.
Outputs, Optional: None.

See clause 4.2.2.2.2 (step 16 and 17) for the detail usage of this service operation for AMF. In step 16, the AMF requests the PCF to apply operator policies for the UE; in step 17, the PCF acknowledges AMF with requested policy.
See clause A.4.1.2 (step 2 and 3) in TS 23.501 for the detail usage of this service operation for AMF. In step 2, the AMF requests the PCF to apply operator policies for the UE; in step 3, the PCF acknowledges AMF with requested policy.
See clause A.4.2.1 (step 1b and 4c) in TS 23.501 for the detail usage of this service operation for AMF. In step 1b, the AMF requests the PCF to apply operator policies for the UE; in step 4c, the PCF acknowledges AMF with requested policy.

5.2.5.2.3
Npcf_AMPolicyControl_UpdateNotify Service Operation

Service operation name: Npcf_AMPolicyControl_UpdateNotify
Description: Provides updated policy to the NF Consumer.
Known NF Consumers: AMF.
Inputs, Required: UE Permanent ID, Updated Policies.

Inputs, Optional: None.

Outputs, Required: Success or Failure
Outputs, Optional: None

See clause A.4.2.1 (step 5) and clause A.4.2.2 (step 5) in TS23.501 for the detail usage of this service operation for AMF. In those steps, the updated UE policies are provided to the AMF by the PCF/H-PCF

5.2.5.2.4
Npcf_AMPolicyControl_Delete Service Operation

Service operation name: Npcf_PolicyControl_Delete
Description: Provides means for the NF Consumer to delete the context of UE related policy.
Known NF Consumers: AMF.

Inputs, Required: UE Permanent ID, Delete Type.

Inputs, Optional: None.

Outputs, Required: Success or Failure.

Outputs, Optional: None.
See clause 4.2.2.2.2 (step 20 and 21) for the detail usage of this service operation for AMF. In step 20, the old AMF requests to delete the UE context in the PCF; in step 21, the PCF deletes the UE context and acknowledges the old AMF. 
See clause 4.3.2 (step 2 and 3) in TS 23.501 for the detail usage of this service operation for AMF. In step 2, the AMF initiates the UE Context termination procedure; in step 3 the PCF deletes the session contexts. 

5.2.5.3
Npcf_PolicyAuthorization Service
5.2.5.3.1
General

Editor's note:
Whether the service operations are documented in textual form or table form is TBD.
Table 5.2.5.3.1-1: Npcf_PolicyAuthorization service operations
	NF service operation
	Description
	Input parameters
	Output parameters

	Authorize
	Authorize the request, and optionally determines and installs the policy according to the information provided by the NF Consumer
	The UE Identity (e.g. UE IP address, MSISDN), the requested policy container
	Success or Failure


Service description: This service is to authorise an AF request and to create policies as requested by the authorised AF for the PDU-CAN session to which the AF session is bound.

5.2.5.3.2
Npcf_Policy Authorization_Authorize Service Operation

Service operation name: Npcf_PolicyControl_Authorize
Description: Authorize the request, and optionally determines and installs the policy according to the information provided by the NF Consumer.
Known NF Consumers: AF/NEF.
Inputs, Required: The UE Identity (e.g. UE IP address, MSISDN), the requested policy container.

Inputs, Optional: None.
Outputs, Required: Success or Failure.
Outputs, Optional: None.
5.2.5.4
Npcf_EventNotification Service
5.2.5.4.1
General

Editor's note:
whether the service operations are documented in textual form or table form is TBD.

	
	
	
	

	
	
	
	


	
	
	
	


	
	
	
	


Service description: This service is provided by the PCF for the NF consumer to subscribe/unsubscribe the notification of UE mobility events (e.g. registration status change, connection status change, location change, and etc.), session events (e.g. usage report, credit report, and etc.) and policy stats of the UE(s).

5.2.5.4.2
Npcf Event Notification_Subscribe Service Operation

Service operation name: Npcf_EventNotification_Subscribe

Description: provided by the PCF for NF consumers to explicitly subscribe the notification of UE mobility events (e.g. registration status change, connection status change, location change, and etc.), session events (e.g. usage report, credit report, and etc.) and policy states of the UE(s).
Known NF Consumers: AF/NEF.
Inputs, Required: SUPI or External ID, List of events (including the event type and event object), Reporting options (e.g. periodic reporting, event based reporting)
Inputs, Optional: None.

Outputs, Required: Success or Failure.
Outputs, Optional: None.
5.2.5.4.3
Npcf Event Notification_Unsubscribe Service Operation

Service operation name: Npcf Event Notification_Unsubscribe

Description: provided by the PCF for NF consumers to explicitly unsubscribe the notification of UE mobility events (e.g. registration status change, connection status change, location change, and etc.), session events (e.g. usage report, credit report, and etc.) and policy states of the UE(s).
Known NF Consumers: AF/NEF.
Inputs, Required: SUPI or External ID, List of events (including the event type and event object), Reporting options (e.g. periodic reporting, event based reporting)
Inputs, Optional: None.

Outputs, Required: Success or Failure.
Outputs, Optional: None.

5.2.5.4.4
Npcf Event Notification_Notify Service Operation

Service or service operation name: Npcf Event Notification_Notify
Description: provided by the PCF to notify NF consumers of the subscribed events, such as UE mobility events (e.g. registration status change, connection status change, location change, and etc.), session events (e.g. usage report, credit report, and etc.) and policy states of the UE(s).
Known NF Consumers: AF/NEF.
Inputs, Required: The list of event type and its object, Notify ID.

Inputs, Optional: None.
Outputs, Required: The event information for the subscribed event type and event object.
Outputs, Optional: None.
5.2.5.5
Npcf_SMPolicyControl service

5.2.5.5.1
General

Service description: This service provides session related policies to the SMF, which includes the following functionalities:

-
Create policies based on the request from SMF during PDU-CAN session establishment;

-
Notify SMF of the updated policies which are subscribed; and

-
Delete policies for a PDU-CAN session.

5.2.5.5.2
Npcf_SMPolicyControl_Get Service Operation

Service operation name: Npcf_SMPolicyControl_Get
Description: Provides the requested policy to the NF Consumer.
Known NF Consumers: SMF.
Inputs, Required: UE Permanent ID, Request Type (initial or update), Subscription to notification indicator.

Inputs, Optional: None.

Outputs, Required: The requested policy rules of the PDU-CAN session.
Outputs, Optional: None.

See clause 4.3.2.2.1 (step 6b), clause 4.3.2.2.2 (step 9b) for the detail usage of this service operation for SMF. In those steps, the SMF requests default PCC Rules for the PDU Session from PCF/H-PCF.
5.2.5.5.3
Npcf_SMPolicyControl_UpdateNotify Service Operation

Service operation name: Npcf_SMPolicyControl_UpdateNotify
Description: Provides updated policy to the NF Consumer.
Known NF Consumers: SMF.
Inputs, Required: NF ID, UE Permanent ID, Updated Policy Rules.

Inputs, Optional: None.

Outputs, Required: Success or Failure.
Outputs, Optional: None

See clause 4.2.3.2 (step 14), clause 4.3.2.2.1 (step 8), clause 4.3.2.2.2 (step 11), clause 4.3.3.2 (step 1b, step 2 and step 9) and clause 4.3.4.3 (step 1b) for the detail usage of this service operation for SMF. In those steps, the updated PCC Rules for the PDU Session are provided to the SMF by the PCF/H-PCF.
5.2.5.5.4
Npcf_SMPolicyControl_Delete Service Operation

Service operation name: Npcf_SMPolicyControl_Delete
Description: Provides means for the NF Consumer to delete the context of UE related policy or PDU-CAN session related policy.
Known NF Consumers: SMF.

Inputs, Required: UE Permanent ID, Delete Type.

Inputs, Optional: None.

Outputs, Required: Success or Failure.

Outputs, Optional: None.
See clause 4.3.4.2 (step 3) and clause 4.3.4.3 (step 3) for the detail usage of this service operation for SMF. In those steps, the SMF initiates the PDU-CAN session termination procedure, and PCF deletes the session contexts.
***** End of Change # 1 *****
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