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Abstract of the contribution: This paper identifies PCF Service definition in Service Based Architecture, in 3GPP TS 23.502 according to the specified service definition criteria.
1. Introduction
There are different criteria to consider in the definition of the NF services, according to the annex A.6 Design Guidelines for NF Services in 23.502 v.0.4.0.
The following design guidelines are used for identifying self-contained NF services:

-
Each NF service operates on its own set of context(s). A context refers to a state or a software resource or an internal data storage. The NF service operations can create, read, update or delete the context(s).

-
Any direct access of a context(s) owned by a NF service is be made by the service operations of that NF service. Services provided by the same NF can communicate internally within the NF.
2. Discussion
The NF services in the PCF shall be identified following the aforementioned criteria.

The PCF contains the following contexts:

· UE context. This context contains the policy information that is applicable to the UE, e.g. access and mobility management policies, UE policies. The context is created when the UE registers in the network. 
· Session context. This context contains the policy information that is applicable to a specific PDU session of a UE, e.g. QoS, gating policies. The context is created when the UE initiates a PDU session in the network.

· AF session context. This context contains the information provided by an application function that is applicable to a specific PDU session of a UE. This context is created when the AF initiates a session to the PCF. The PCF binds this context with the session context.

Following the criteria that self-contained NF services that operate each own context, three different services can be defined in the PCF to handle the different contexts. It is also true that the services provided by the PCF can communicate internally within the NF.
In the following list, there is a proposal for PCF services with the reasons to define such services:

· Npcf_UEPolicyControl service

· This service manages UE context and provides policy information related to the UE (access and mobility management and UE policies).
· This service can be scaled and updated/upgraded separated from the other services. 

· Npcf_SessionPolicyControl service

· This service manages the session context and provides session policies applicable to a PDU session.

· This service can be scaled and updated/upgraded separated from the other services. 

· Npcf_PolicyAuthorization. 

· This service manages the application level session information in the PCF.

· This context is bound in the PCF to session context, so this service can communicate internally within the PCF with the Npcf_SessionPolicyControl service.

The details of the PCF services proposed are as follows:
	Service Name: Npcf_UEPolicyControl

	Functionality provided by this service: This service provides access control, network selection and mobility management related policies to the AMF and UE Route Selection Policy to the UE via the AMF.

	Context used by this service: policy context of a UE

	Design guidelines used for this NF service: 

· This service operates on the UE policy context.

· This service can be updated/upgraded individually

	List of Service Operations:

	Service Operation Name
	Description
	Elementary Operation Semantics
	Consumers
	Used in Procedure

	PolicyCreate
	Provides the requested policy to the NF Consumer and creates the context of UE related policy in the PCF.
	Request / Response
	AMF
	Section A.4.1 of TS 23.501 UE Context Establishment 

	PolicyUpdate
	Provides updated policy to the NF Consumer that created the context.
	Notify
	AMF
	Section A.4.2 of TS 23.501 UE Context Modification 

	PolicyDelete
	Provides means for the NF Consumer to delete the context of UE related policy.
	Request / Response
	AMF
	Section A.4.3 of TS 23.501, UE Context Termination


	Service Name: Npcf_SessionPolicyControl

	Functionality provided by this service: This service provides and session related policies to the SMF.

	Context used by this service: policy context of a session

	Design guidelines used for this NF service: 

· This service operates on the session policy context.

· This service can be updated/upgraded individually

	List of Service Operations:

	Service Operation Name
	Description
	Elementary Operation Semantics
	Consumers
	Used in Procedure

	PolicyCreate
	Provides the requested policy to the NF Consumer and creates the context of PDU-CAN session related policy in the PCF.
	Request / Response
	SMF
	Section 4.3.2.2.1 of TS 23.502 UE Requested PDU session establishment

	PolicyUpdate
	Provides updated policy to the NF Consumer that created the context.
	Notify 
	SMF
	Section 4.3.3.2 of TS 23.502, in roaming and non-roaming cases. 

	PolicyDelete
	Provides means for the NF Consumer to delete the context of PDU-CAN session related policy.
	Request / Response
	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_Policy Authorization

	Functionality provided by this service: This service is provided by the PCF to receive application level session information to be considered when evaluating the policies for the bound PDU-CAN session. This service also allows PCF to report events to the application level.

	Context used by this service: application level context of a session

	Design guidelines used for this NF service: 

· This service operates on the application level context.

· This service can be updated/upgraded individually

	List of Service Operations:

	Service Operation Name
	Description
	Elementary Operation Semantics
	Consumers
	Used in Procedure

	Create
	Authorizes the request with application level information, and creates the application level context in the PCF.

Allows the AF to subscribe to events in traffic plane.
	Request / Response
	AF/NEF
	Section A.2.2.1 of TS 23.501

	Update
	Authorize the request with updated application level information.
	Request / Response
	AF/NEF
	Section A.2.2.1 of TS 23.501

	Delete
	Provides means for the NF Consumer to delete the application level context.
	Request / Response
	AF/NEF
	Section A.2.2.1 of TS 23.501

	Notify
	This service operation is provided by the PCF towards NF consumers to notify events in the traffic plane for specific PDU session such as (location information, usage report, loss of signalling connectivity…).
	Notify
	AF/NEF
	Section A.2.2.1 of TS 23.501

	Subscribe
	Enable NF consumers to explicitly subscribe the notification of user plane traffic events for specific PDU session such as (e.g.. location information, usage report, loss of signalling connectivity…) 
	Subscribe/Notify
	AF/NEF 
	Section A.2.2.1 of TS 23.501

	UnSubscribe
	Enable NF consumers to explicitly unsubscribe the notification of user plane traffic events for specific PDU session such as (e.g.. location information, usage report, loss of signalling connectivity…) 
	Subscribe/Notify
	AF/NEF 
	Section A.2.2.1 of TS 23.501


In current 3GPP TS 23.502 v.0.4.0 specification, there is service defined in PCF for exposure purposes. It is the   Npcf_EventNotification service. This service handles subscription to notifications 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).

Looking into the specification, there are defined other services in AMF and SMF for such purposes:

· Namf_EventExposure service that handles UE mobility events (enables an NF to subscribe and get notified about Location changes (TAI, Cell ID), Registration state changes (Registered or Deregistered); Connectivity state changes (IDLE or CONNECTED); UE loss of communication; UE reachability status along with optional list of sessions to be activated;
· Nsmf_EventExposure Service that handles session events (start of application traffic detection and stop of application traffic detection, SMF change, UPF change, Usage report, Out of credit)
Considering that there are new operations defined in the Npcf_Policy Authorization service for the PCF to notify about certain events in the user plane that has to do with the application level context, it is proposed to remove the Npcf_EventNotification service from the PCF. It has to be further analysed the need of such service in PCF and the events that may expose the PCF.
* * * First Change * * *

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

	NF service
	Description
	NF service operations
	Known Consumer (s)
	Mechanisms
	Reference

	Npcf_UEPolicyControl
	Provides access control, network selection and mobility management related policies to the AMF, UE Route Selection Policy to the UE via the AMF, and session related policies to the SMF
	PolicyCreate
	AMF 
	Request-Response
	4.2.2.2.2 (step 16 and 17),

 



	
	
	PolicyUpdate
	AMF
	Subscribe-Notify
	4.2.3.2 (step 10), 4.2.3.2 (step 9), 

	
	
	PolicyDelete
	AMF
	Request-Response
	4.2.2.2.2 (step 20 and 21), 

	Npcf_SessionPolicyControl
	Provides session related policies to the SMF
	PolicyCreate
	SMF
	Request-Response
	4.3.2.2.1 (step 6b),

4.3.3.2 (step 1b, step 2 and step 9),

4.3.2.2.2 (step 9b)

	
	
	PolicyUpdate
	SMF
	Subscribe-Notify
	4.3.2.2.1 (step 8), 4.3.2.2.2 (step 11), 4.3.3.2 (step 1b and step 2 and step 9), 4.3.4.3 (step 1b)

	
	
	PolicyDelete
	SMF
	Request-Response
	4.3.4.2 (step 3), 4.3.4.3 (step 3)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Npcf_Policy Authorization
	Authorises an AF request and creates policies as requested by the authorised AF for the PDU-CAN session which the AF session is bound to.
Enables NF consumer to subscribe/unsubscribe the notification of UE mobility events and session events.
	Create
	AF, NEF
	Request-Response
	FFS

	
	
	Update
	AF, NEF
	Request-Response
	FFS

	
	
	Delete
	AF, NEF
	Request-Response
	FFS

	
	
	Notify
	AF, NEF
	Subscribe-Notify
	FFS

	
	
	Subscribe
	AF, NEF
	Subscribe-Notify
	FFS

	
	
	Unsubscribe
	AF, NEF
	Subscribe-Notify
	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.
* * * Next Change * * *

5.2.5.2
Npcf_UEPolicyControl service

5.2.5.2.1
General

Editor's note:
whether the service operations are documented in textual form or table form is TBD.
Table 5.2.5.2-1: Npcf_UEPolicyControl service operations
	NF service operation
	Description
	Input parameters
	Output parameters

	PolicyCreate
	Provides the requested policy to the NF Consumer
	UE Permanent ID 
	The requested policy rule of the UE 

	PolicyUpdate
	Provides updated policy to the NF Consumer.
	UE Permanent ID 
	The requested policy rule of the UE 

	PolicyDelete
	Provides means for the NF Consumer to delete the context of UE related policy.
	UE Permanent ID
	Success or Failure


Service description: This service provides access control, network selection and mobility management related policies to the AMF and 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;
-
Update policies based on the request from AMF;


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

-
Delete policies for an UE.

5.2.5.2.2
Npcf_UEPolicyControl_PolicyCreate Service Operation

Service operation name: Npcf_UEPolicyControl_PolicyCreate
Description: Provides the requested policy to the NF Consumer.
Known NF Consumers: AMF.
Inputs, Required: UE Permanent ID.
Inputs, Optional: None.

Outputs, Required: The requested policy information of the UE.
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.

5.2.5.2.3
Npcf_UEPolicyControl_PolicyUpdate Service Operation

Service operation name: Npcf_UEPolicyControl_PolicyUpdate
Description: Provides updated policy to the NF Consumer.
Known NF Consumers: AMF.
Inputs, Required: None.

Inputs, Optional: None.

Outputs, Required: The updated policy information of the UE.
Outputs, Optional: None

See clause 4.2.3.2 (step 14), 
5.2.5.2.4
Npcf_UEPolicyControl_PolicyDelete Service Operation

Service operation name: Npcf_UEPolicyControl_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.

Inputs, Optional: None.

Outputs, Required: None.

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.


* * * Next Change * * *

5.2.5.x
Npcf_SessionPolicyControl service

5.2.5.x.1
General

Editor's note:
whether the service operations are documented in textual form or table form is TBD.
Table 5.2.5.2-1: Npcf_SessionPolicyControl service operations
	NF service operation
	Description
	Input parameters
	Output parameters

	PolicyCreate
	Provides the requested policy to the NF Consumer
	UE Permanent ID
	The requested policy rule of the PDU-CAN session

	PolicyUpdate
	Provides updated policy to the NF Consumer.
	UE Permanent ID
	The requested policy rule of the PDU-CAN session

	PolicyDelete
	Provides means for the NF Consumer to delete the context of PDU-CAN session related policy.
	UE Permanent ID
	Success or Failure


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;

-
Update policies based on the request from SMF;

-
Delete policies for a PDU-CAN session.

5.2.5.x.2
Npcf_SessionPolicyControl_PolicyCreate Service Operation

Service operation name: Npcf_SessionPolicyControl_PolicyCreate
Description: Provides the requested policy to the NF Consumer.
Known NF Consumers: SMF.
Inputs, Required: UE Permanent ID.
Inputs, Optional: None.

Outputs, Required: The requested policy rule 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), and clause 4.3.3.2 (step 1b, step 2 and step 9) 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.
5.2.5.2.3
Npcf_SessionPolicyControl_PolicyUpdate Service Operation

Service operation name: Npcf_SessionPolicyControl_PolicyUpdate
Description: Provides updated policy to the NF Consumer.
Known NF Consumers: SMF.
Inputs, Required: None.

Inputs, Optional: None.

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

See 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.
5.2.5.2.4
Npcf_SessionPolicyControl_PolicyDelete Service Operation

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

Inputs, Required: UE Permanent ID.
Inputs, Optional: None.

Outputs, Required: None.

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.
* * * Next Change * * *

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

	Create
	Authorizes the request from the application and communicates with  Npcf_SessionPolicyControl service to determine and install 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

	Update
	Provides updated application level information and communicates with  Npcf_SessionPolicyControl service to determine and install the policy according to the information provided by the NF Consumer.
	The UE Identity (e.g. UE IP address, MSISDN),
	Success or Failure

	Notify
	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).
	The list of event type and its object, Notify ID
	The event information for the subscribed event type and event object

	Subscribe
	Enable 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.).
	The UE Identity (e.g. UE IP address, MSISDN) List of events (including the event type and event object),
	Success or Failure


	Unsubscribe
	Enable 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.).
	The UE Identity (e.g. UE IP address, MSISDN) List of events (including the event type and event object)
	Success or Failure


	Delete
	Provides means for the NF Consumer to delete the context of application session information
	The UE Identity (e.g. UE IP address, MSISDN)
	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. This service allows 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.).
5.2.5.3.2
Npcf_Policy Authorization_Create Service Operation

Service operation name: Npcf_PolicyAuthorization_Create
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.
5.2.5.3.3
Npcf_Policy Authorization_Update Service Operation

Service operation name: Npcf_PolicyAuthorization_Update
Description: Provides updated information to the.
Known NF Consumers: AF/NEF.
Inputs, Required: None.

Inputs, Optional: None.

Outputs, Required: None.
Outputs, Optional: None

5.2.5.3.4
Npcf_Policy Authorization_Delete Service Operation

Service operation name: Npcf_PolicyAuthorization_Delete
Description: Provides means for the NF Consumer to delete the context of application level session information.
Known NF Consumers: AF/NEF.

Inputs, Required: UE Permanent ID.
Inputs, Optional: None.

Outputs, Required: None.

Outputs, Optional: None.
5.2.5.3.5
Npcf_ Policy Authorization_Notify Service Operation

Service operation name: Npcf_ PolicyAuthorization_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
5.2.5.3.6
Npcf_Policy Authorization_Subscribe Service Operation

Service operation name: Npcf_ PolicyAuthorization_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)
Inputs, Optional: None.

Outputs, Required: Success or Failure.
Outputs, Optional: None.
5.2.5.3.7
Npcf Policy Authorization_Unsubscribe Service Operation

Service operation name: Npcf PolicyAuthorization_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)
Inputs, Optional: None.

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

* * * Next Change * * *





	
	
	
	

	
	
	
	


	
	
	
	


	
	
	
	





























* * * End of Changes * * *
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