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Abstract of the contribution:
This contribution proposes to reformulate the PCF services based on some proposed design guidelines.
1
Discussion
Based on the design guidelines proposed in paper S2-172942, this contribution updates the PCF services accordingly. 
Two PCF services as follows are proposed, to replace the five PCF services as described in subclause 5.2.5 of the existing specification.

1. Npcf_PolicyControl

2. Npcf_EventNotify
The following sections provide a detailed description of each of the services above. 

	Service Name: Npcf_PolicyControl

	Functionality provided by this service: This service is provided by the PCF to operate and manage the policies at all levels, e.g. UE level and session level. 

	Context used by this service: policy context of a certain UE

	Design guidelines used for this NF service: 

· This service operates on the policy context only

	List of Service Operations:

	Service Operation Name
	Description
	Elementary Operation Semantics
	Consumers
	Used in Procedure

	Get
	This service operation is exposed to provide the requested policy to the NF consumers
	Request / Response
	AMF/ SMF
	Section 4.3.2.2.1 of TS 23.502 UE Requested PDU session establishment

	Notify
	This service operation is exposed to provide updated policy to the NF consumers
	Subscribe  / Notify
	AMF/SMF
	Section 4.3.3.2 of TS 23.502, in roaming and non-roaming cases. 

	Authorize
	This service operation is exposed to authorize the request, and install the input policy from the NF consumer if authorized. 
	Request / Response
	AF/NEF
	Section 6.2.10 of TS 23.501, Interaction between AF and PCF on policy control. 

	Delete
	This service operation is exposed to delete the context of UE related policy or PDU-CAN session related policy
	Request / Response
	AMF/SMF
	Section 4.3.4.2 of TS 23.502, UE or Network requested PDU session release for roaming or non-roaming cases.


	Service Name: Npcf_EventNotify

	Functionality provided by this service: This service is provided by the PCF towards the NF consumer to subscribe / notify for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s). 

	Context used by this service: Event context 

	Design guidelines used for this NF service: 

· This service operates on the Event Context. 

	List of Service Operations:

	Service Operation Name
	Description
	Elementary Operation Semantics
	Consumers
	Used in Procedure

	Npcf_EventNotify_Subscribe
	This service is provided by the PCF towards NF consumers to explicitly subscribe for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
	Subscribe / Notify
	AF/NEF
	Section 6.2.10 of TS 23.501, Interaction between AF and PCF on information of traffic routing and policy control. 

	Npcf_EventNotify_Unsubscribe
	This service is provided by the PCF towards NF consumers to explicitly unsubscribe for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
	Subscribe / Notify
	AF/NEF
	Section 6.2.10 of TS 23.501, Interaction between AF and PCF on information of traffic routing and policy control. 

	Npcf_EventNotify_Notify
	This service is provided by the PCF towards NF consumers to notify the UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
	Subscribe / Notify
	AF/NEF
	Section 6.2.10 of TS 23.501, Interaction between AF and PCF on information of traffic routing and policy control. 


2
Proposal

It is proposed to make the following changes to TS 23.502.

***** Start of Changes*****

5.2.5
PCF Services
Editor's note:
The identified NF service(s) in this clause are to be evaluated. 5.2.z.1 "Get UE Policy" service.
Editor's note:
The requester is assumed to be AMF. It need be evaluated whether it can be applied to other NF.
5.2.5.1
Npcf_PolicyControl service
Service Description: This service is provided by the PCF to operate on and manage the associated policy and charging rules of the PDU session. The service operations can be consumed by AMF, SMF and AF. The service operations provided within this service are depicted as below. 
5.2.5.1.1
Npcf_ PolicyControl_Get service operation
5.2.5.1.1.1 Description

Service operation name: Npcf_ PolicyControl_Get
Description: Provides the requested policy to the NF Consumer.
Known NF Consumers: AMF/SMF.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The AMF gets the Access and Mobility Control policy and UE policy, and the SMF gets Control and Charging policy.
Inputs, Required: UE Permanent ID, Requested Policy Container.
Inputs, Optional: None. 

Outputs, Required: The requested type policy rule of the UE.
Outputs, Optional: None.
5.2.5.1.1.2
Service operation information flow
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Figure 5.2.5.1.1.2-1: Npcf_PolicyControl_Get information flow
1.
The requester requests the PCF to supply operator policies for the UE. It sends the Npcf_ PolicyControl_Get_Request (UE Permanent ID, requested type policy container) to the PCF. The Requested type policy container includes the request type, e.g. MM/SM, and the associated policy input parameter, e.g. the UE location and/or AN type UE accessed.

2.
The PCF provides the requested Policy rule for this UE to the requester.















5.2.5.1.2
Npcf_PolicyControl_Notify service operation
5.2.5.1.2.1
Description

Service operation name: Npcf_PolicyControl_Notify
Description: Provides policy update policy to the NF Consumer.
Known NF Consumers: AMF/SMF.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The NF Consumer gets the updated policy of the UE.

Inputs, Required: None.
Inputs, Optional: None. 

Outputs, Required: The updated policy rules of the UE.
Outputs, Optional: None
5.2.5.1.2.2
Service operation information flow
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Figure 5.2.5.1.2.2-1: Npcf_PolicyControl_Notify information flow
1. The PCF sends Npcf_PolicyControl_Notify Request (updated policy) to the Requester when the policy needs to be updated, which may be triggered by policy profile update or events triggered by UE mobility, and so on. The updated policy includes the policy to be updated.
Editor's note:
It is FFS how to identify the policy to be updated, e.g. whether the UE Permanent ID and/or PDU session ID and/or SDFs will be used as identification of the impacted policy.

5.2.5.1.3
Npcf_PolicyControl_Authorize service operation
5.2.5.1.3.1
Description
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.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The PCF authorizes the request, and optionally installs the policy rules, which is generated according to the information provided by the NF Consumer.

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.
5.2.5.1.3.2
Service operation information flow
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Figure 5.2.5.1.3.2-1: Npcf_PolicyControl_Authorize information flow
1.
The requester sends the Npcf_PolicyControl_Authorize_Request (UE Identity, requested policy container) to the PCF. The Requested policy container includes the associated policy input parameter, e.g. the UE mobility patterns, or the QoS requirements for a SDF.
2. Optionally the PCF determines the policy and installs the policy to the related NFs (e.g. SMF or AMF) via the Npcf_PolicyControl_Notify service.
3. The PCF sends Npcf_PolicyControl_Authorize_Response to the Requester.
5.2.5.1.4  Npcf_PolicyControl_Delete service operation
5.2.5.1.4.1 Description

Service operation name: Npcf_PolicyControl_Delete
Description: This service operation is exposed to the NF Consumer to delete the context of UE related policy or PDU-CAN session related policy. 
Known NF Consumers: AMF/SMF.

Concurrent use: None.

Pre-requisite conditions: The UE deregisters from the network or the PDU session is terminated.
Post conditions: The AMF/PCF deletes the UE Context information and/or the SMF/PCF deletes the PDU-CAN related information.

Inputs, Required: UE Permanent ID, Delete Type.

Inputs, Optional: None. 

Outputs, Required: None.

Outputs, Optional: None.
5.2.5.1.4.2
Service operation information flow
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Figure 5.2.5.1.4.2-1: Npcf_ PolicyControl_delete information flow
1.
The Requester sends Npcf_ PolicyControl_Delete_Request (UE Permanent ID, Delete Type) to the PCF. The Delete Type indicates the type of the request, e.g. to delete the UE Context information and/or to delete the PDU-CAN related information.
2. The PCF sends Npcf_ PolicyControl_Delete_Response to the Requester after it completes the requested operation.
5.2.5.x
Npcf_EventNotify service

Service Description: this service is provided by the PCF towards the NF consumer to subscribe /Unsubscribe / notify for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
5.2.5.x.1
Npcf_EventNotify_Subscribe service operation
5.2.5.x.1.1  Description
Service operation name: Npcf_EventNotify_Subscribe
Description: provided by the PCF towards NF consumers to explicitly subscribe for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
Known NF Consumers: AF/NEF.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The NF Consumer gets the related event information for the subscribed event.

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.x.1.2
Service operation information flow
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Figure 5.2.5.x.1.2-1: Npcf_EventNotify_Subscribe information flow
1.
The Requester sends Npcf_EventNotify_Subscribe (Event Type, Event Object, Notify ID) to the PCF. The Event Type indicates the type of the event, e.g. UE location. The Event Object may be a group of UEs, a UE, a PDU session or a SDF. The Notify ID helps the requester NF to co-relate a notification against a corresponding event subscription. The subscription to event report may be implicit, when the subscription is implicit, this step is skipped.
2.
The PCF sends Npcf_EventNotify_Notify (Event Type, Event Object, Event Information) to the Requester when it detects the subscribed events occurs. The Event Information includes the latest information of the event corresponding to the Event Type and the Event Object.


5.2.5.x.2
Npcf_EventNotify_Unsubscribe service operation
5.2.5.x.2.1  Description
Service operation name: Npcf_EventNotify_Unsubscribe
Description: provided by the PCF towards NF consumers to explicitly unsubscribe for UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
Known NF Consumers: AF/NEF.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The NF Consumer gets the related event information for the subscribed event.

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.x.2.2
Service operation information flow
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Figure 5.2.5.x.2.2-1: Npcf_EventNotify_Unsubscribe information flow
1.
The Requester sends Npcf_EventNotify_Unsubscribe (Event Type, Event Object, Notify ID) to the PCF. The Event Type indicates the type of the event, e.g. UE location. The Event Object may be a group of UEs, a UE, a PDU session or a SDF. The Notify ID helps the requester NF to co-relate a notification against a corresponding event subscription.
5.2.5.x.3
Npcf_EventNotify_Notify service operation
5.2.5.x.3.1  Description
Service operation name: Npcf_EventNotify
Description: provided by the PCF towards NF consumers to notify the UE mobility events such as registration status change, connection status change, location change, and session events such as usage report, credit report, and for policy stats of UE(s).
Known NF Consumers: AF/NEF.
Concurrent use: None.
Pre-requisite conditions: The UE attaches to the network.
Post conditions: The NF Consumer gets the related event information for the subscribed event.

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.x.3.2
Service operation information flow
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Figure 5.2.5.x.3.2-1: Npcf_EventNotify_Notify service operation 
1.
Optionally, the Requester sends Npcf_EventNotify_Subscribe (Event Type, Event Object, Notify ID) to the PCF. The Event Type indicates the type of the event, e.g. UE location. The Event Object may be a group of UEs, a UE, a PDU session or a SDF. The Notify ID helps the requester NF to co-relate a notification against a corresponding event subscription. The subscription to event report may be implicit, when the subscription is implicit, this step is skipped.
2.
The PCF sends Npcf_EventNotify_Notify (Event Type, Event Object, Event Information, Notify ID) to the Requester when it detects the subscribed events occurs. The Event Information includes the latest information of the event corresponding to the Event Type and the Event Object.
***** End of Changes *****
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