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1. Introduction
This contribution proposes the CAPIF core function APIs
2. Reason for Change
In the TS 23.222 the clause 8 captures the procedures and information flows which corresponds to all the interactions between the entities in the CAPIF. CAPIF also support CAPIF APIs on the northbound side and on the east bound side according to the functional model described in subclause 6.2.
Significant progress has been made at stage 2 level for 5G system in 3GPP SA2. 3GPP's 5G system adopts a service based architecture where interaction amongst 5G system entities is based on RESTful API principles. To specify the service aspects at stage 2 level, 3GPP SA2 is adopting a common document structure as seen in clause 5 of TS 23.502 (Procedures for 5G system). 

The template for capturing the service details in additions to the system procedures as used in TS 23.502 is shown below

	5.X.Y
<5G system entity> Services
5.X.Y.1
General

The following table shows the <5G system entity> Services and <5G system entity> Service Operations.

Table 5.X.Y.1-1: List of <5G system entity> Services

Service Name

Service Operations

Operation

Semantics

Example Consumer(s)

<Service 1>
<Operation 1>
Request/Response

<List of 5G system entities>
<Operation 2>
Subscribe/Notify

<List of 5G system entities>
<Service 2>
<Operation 1>
Request/Response

<List of 5G system entities>
<Operation 2>
Subscribe/Notify

<List of 5G system entities>
5.X.Y.2
<Service 1>
5.X.Y.2.1
General

Service description: <Describe the service with the operations supported>
5.X.Y.2.2
<Operation 1>
Service operation name: <Operation 1>
Description: <Description of the operation>
Input, Required: <Mandatory Input parameters>
Input, Optional: <Optional Input parameters>
Output, Required: <Mandatory Output parameters>
Output, Optional: <Optional Output parameters>
<Reference to the system procedures where the service is used>



As CAPIF is also based on RESTful API principles, it is good be aligned with the common practice of 3GPP for specifying the stage 2 level details for the APIs. 

The following template is proposed as per the termnilogy usage in CAPIF:
	A
<CAPIF entity> APIs
A.1
General

The following table shows the <CAPIF entity> APIs and <CAPIF entity> API Operations.

Table 5.X.Y.1-1: List of <CAPIF entity> APIs

API Name

API Operations

API Operation

Communication type
Example Consumer(s)

<API 1>
<API Operation 1>
e.g. Request/Response

<List of CAPIF entities>
<API Operation 2>
e.g. Subscribe/Notify

<List of CAPIF entities>
<API 2>
<API Operation 1>
e.g Request/Response

<List of CAPIF entities>
<API Operation 2>
e.g Subscribe/Notify

<List of CAPIF entities>
A.2
<API 1>
A.2.1
General

API description: <Describe the API >
A.2.2
<API Operation 1>
API operation name: <API Operation 1>
Description: <Description of the API operation>
Input: <Provide the reference to the subclause providing the details of information flow table corresponding to the Input of the API operation 1>
Output: <Provide the reference to the subclause providing the details of information flow table corresponding to the Onput of the API operation 1>
<Reference to the procedures where the API operation is used>


How to group the API and  related API operations for CAPIF APIs?

Rule 1: The API operations acting on the same underlying resource are grouped under the same API. E.g. The API operations publish_service_API, unpublish_service_API, update_service_API can be grouped under Publish API.

Rule 2: Even though Rule 1 is satisfied if the API operation is not relevant to a consumer, it is grouped into another API. E.g. The API operation discover_service API act on the same underlying resource of the Publish API but are not relevant to the consumer of the Publish API. Hence, discover_service_API can be grouped into Discover API.

It is proposed to describe the CAPIF APIs provided by the CAPIF core function as per the above proposed template and rules.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.222 v0.1.0.
* * * First Change * * * *

X
CAPIF core function APIs
X.1
General

Table X.1-1 illustrates the CAPIF core function APIs.
Table X.1-1: List of CAPIF core function APIs
	API Name
	API Operations
	Known Consumer(s)
	Communication Type

	CAPIF_Discover_Service_API
	Discover_Service_API
	AP Invoker
	Request/ Response

	
	Event_Subscription
	API Invoker
	Request/ Response

	
	Event_Notification
	API Invoker
	Notify

	
	Event_Unsubscription
	API Invoker
	Request/ Response

	CAPIF_Publish_Service_API
	Publish_Service_API
	API Publishing Function
	Request/ Response

	
	Unpublish_Service_API
	API Publishing Function
	Request/ Response

	
	Update_Service_API
	API Publishing Function
	Request/ Response

	
	Get_Service_API
	API Publishing Function
	Request/ Response

	
	Event_Subscription
	API Publishing Function
	Request/ Response

	
	Event_Notification
	API Publishing Function
	Notify

	
	Event_Unsubscription
	API Publishing Function
	Request/ Response

	CAPIF_Events API
	Event_Subscription
	API Invoker, API Publishing Function, API Management Function, API Exposing Function
	Request/ Response

	
	Event_Notification
	API Invoker, API Publishing Function, API Management Function, API Exposing Function
	Notify

	
	Event_Unsubscription
	API Invoker, API Publishing Function, API Management Function, API Exposing Function
	Request/ Response

	CAPIF_API_Invoker_management API
	Onboard_API_Invoker
	API Invoker
	Request/ Response

	
	Offboard_API_Invoker
	API Invoker
	Request/ Response

	
	Event_Subscription
	API Management Function
	Request/ Response

	
	Event_Notification
	API Management Function
	Notify

	
	Event_Unsubscription
	API Management Function
	Request/ Response

	CAPIF_Authentication_Authorization API
	Authenticate
	API Invoker
	Request/ Response

	
	Obtain_Authorization
	API Invoker
	Request/ Response

	CAPIF_Monitoring API
	Event_Subscription
	API Management Function
	Request/ Response

	
	Monitoring_Service_API_Notification
	API Management Function
	Notify

	
	Event_Unsubscription
	API Management Function
	Request/ Response

	CAPIF_Logging_API_Invocation API
	Log_API_Invocation
	API exposing function
	Request/ Response

	CAPIF_Auditing API
	Query_API_Invocation_Log
	API management function
	Request/ Response


X.2
CAPIF_Discover_Service_API API
X.2.1
General
API description: This API enables the API invoker to communicate with CAPIF core function to discover the published service API information over CAPIF-1.
X.2.2
Discover_Service_API operation
API operation name: Discover_Service_API
Description: Provides the published service APIs information.

Known Consumers: API invoker

Inputs: Refer subclause 8.3.2.1

Outputs: Refer subclause 8.3.2.2.

See subclause 8.3.3 for the details of usage of this API operation.

X.2.3
Event_Subscription operation
API operation name: Event_Subscription
Description: Provides subscription to the CAPIF related event information.
Known Consumers: API invoker

Inputs: Refer subclause 8.4.2.1

Outputs: Refer subclause 8.4.2.2.

See subclause 8.4.3 for the details of usage of this API operation.

X.2.4
Event_Notification operation
API operation name: Event_Notification
Description: Provides the relevant CAPIF event information to the subscribed entities.
Known Consumers: API invoker

Inputs: Refer subclause 8.4.2.3

Outputs: Refer subclause 8.4.2.4.

See subclause 8.4.4 for the details of usage of this API operation.

X.2.5
Event_Unubscription operation
API operation name: Event_Unsubscription
Description: Unsubscription to the CAPIF event information.
Known Consumers: API invoker

Inputs: Refer subclause 8.4.2.5
Outputs: Refer subclause 8.4.2.6.

See subclause 8.4.5 for the details of usage of this API operation.

X.3
CAPIF_Publish_Service_API API
X.3.1
General
API description: This API enables the API publishing function to communicate with CAPIF core function to publish the service API information and manage the published service API information over CAPIF-4.
NOTE:
Stage 3 can decide whether the API for CAPIF_Publish_Service_API can be enabled over CAPIF-4.
X.3.2
Publish_Service_API operation
API operation name: Publish_Service_API
Description: Publish the service API information.

Known Consumers: API publishing function

Inputs: Refer subclause 8.2.2.1

Outputs: Refer subclause 8.2.2.2.

See subclause 8.2.3 for the details of usage of this API operation.

X.3.3
Unpublish_Service_API operation
API operation name: Unpublish_Service_API
Description: Remove the published service API information.

Known Consumers: API publishing function

Inputs: Refer subclause 8.X.2.1
Outputs: Refer subclause 8.X.2.2.

See subclause 8.X.3 for the details of usage of this API operation.

X.3.4
Update_Service_API operation
API operation name: Update_Service_API
Description: Update the published service API information.

Known Consumers: API publishing function

Inputs: Refer subclause 8.Y.2.1
Outputs: Refer subclause 8.Y.2.2.

See subclause 8.Y.3 for the details of usage of this API operation.

X.3.5
Get_Service_API operation
API operation name: Get_Service_API
Description: Retrieve the published service API information.

Known Consumers: API publishing function

Inputs: Refer subclause 8.Z.2.1
Outputs: Refer subclause 8.Z.2.2.

See subclause 8.Z.3 for the details of usage of this API operation.

X.3.6
Event_Subscription operation
API operation name: Event_Subscription
Description: Provides subscription to the CAPIF related event information.
Known Consumers: API publishing function
Inputs: Refer subclause 8.4.2.1

Outputs: Refer subclause 8.4.2.2.

See subclause 8.4.3 for the details of usage of this API operation.

X.3.7
Event_Notification operation
API operation name: Event_Notification
Description: Provides the relevant CAPIF event information to the subscribed entities.
Known Consumers: API publishing function
Inputs: Refer subclause 8.4.2.3

Outputs: Refer subclause 8.4.2.4.

See subclause 8.4.4 for the details of usage of this API operation.

X.3.8
Event_Unubscription operation
API operation name: Event_Unsubscription
Description: Unsubscription to the CAPIF event information.
Known Consumers: API publishing function
Inputs: Refer subclause 8.4.2.5
Outputs: Refer subclause 8.4.2.6.

See subclause 8.4.5 for the details of usage of this API operation.

X.4
CAPIF_Events API
X.4.1
General
API description: This API enables the API subscribing entity to communicate with CAPIF core function to subscribe to and unsubscribe from CAPIF events and receive subsequent notification of CAPIF events. This API is used for the subscription to and notifications of those CAPIF events that are not bound to any of the other CAPIF core function APIs. The following are the key functionalities:

-
API invoker subscribes to CAPIF events over CAPIF-1.

-
API invoker receives notifications for subscribed CAPIF events over CAPIF-1.
-
API invoker unsubscribes from CAPIF events over CAPIF-1.
-
API exposing function subscribes to CAPIF events over CAPIF-3.

-
API exposing function receives notifications for subscribed CAPIF events over CAPIF-3.
-
API exposing function unsubscribes from CAPIF events over CAPIF-3.

-
API publishing function subscribes to CAPIF events over CAPIF-4.

-
API publishing function receives notifications for subscribed CAPIF events over CAPIF-4.

-
API publishing function unsubscribes from CAPIF events over CAPIF-4.

-
API management function subscribes to CAPIF events over CAPIF-5.

-
API management function receives notifications for subscribed CAPIF events over CAPIF-5.
-
API management function unsubscribes from CAPIF events over CAPIF-5.
NOTE:
Stage 3 can further decide if CAPIF_Events API can be further fine grained into more APIs.
X.4.2
Event_Subscription operation
API operation name: Event_Subscription
Description: Provides subscription to the CAPIF related event information.
Known Consumers: API invoker, API publishing function, API management function, API exposing function
Inputs: Refer subclause 8.4.2.1

Outputs: Refer subclause 8.4.2.2.

See subclause 8.4.3 for the details of usage of this API operation.

X.4.3
Event_Notification operation
API operation name: Event_Notification
Description: Provides the relevant CAPIF event information to the subscribed entities.
Known Consumers: API invoker, API publishing function, API management function, API exposing function
Inputs: Refer subclause 8.4.2.3

Outputs: Refer subclause 8.4.2.4.

See subclause 8.4.4 for the details of usage of this API operation.

X.4.4
Event_Unubscription operation
API operation name: Event_Unsubscription
Description: Unsubscription to the CAPIF event information.
Known Consumers: API invoker, API publishing function, API management function, API exposing function
Inputs: Refer subclause 8.4.2.5
Outputs: Refer subclause 8.4.2.6.

See subclause 8.4.5 for the details of usage of this API operation.

X.5
CAPIF_API_invoker_management API
X.5.1
General
API description: This API enables the API invoker to communicate with CAPIF core function to enroll as a registered user of CAPIF and manage the enrollment information over CAPIF-1.
X.5.2
Onboard_API_Invoker operation
API operation name: Onboard_API_Invoker
Description: Enrolls the API invoker as a recognized user of the CAPIF.
Known Consumers: API invoker

Inputs: Refer subclause 8.1.2.1

Outputs: Refer subclause 8.1.2.2.

See subclause 8.1.3 for the details of usage of this API operation.

X.5.3
Offboard_API_Invoker operation
API operation name: Offboard_API_Invoker
Description: Cancels enrollment of the API invoker as a recognized user of the CAPIF.
Known Consumers: API invoker

Inputs: Refer subclause 8.A.2.1
Outputs: Refer subclause 8.A.2.2.

See subclause 8.A.3 for the details of usage of this API operation.

X.5.4
Event_Subscription operation
API operation name: Event_Subscription
Description: Provides subscription to the CAPIF related event information.
Known Consumers: API management function

Inputs: Refer subclause 8.4.2.1

Outputs: Refer subclause 8.4.2.2.

See subclause 8.4.3 for the details of usage of this API operation.

X.5.5
Event_Notification operation
API operation name: Event_Notification
Description: Provides the relevant CAPIF event information to the subscribed entities.
Known Consumers: API management function

Inputs: Refer subclause 8.4.2.3

Outputs: Refer subclause 8.4.2.4.

See subclause 8.4.4 for the details of usage of this API operation.

X.5.6
Event_Unubscription operation
API operation name: Event_Unsubscription
Description: Unsubscription to the CAPIF event information.
Known Consumers: API management function

Inputs: Refer subclause 8.4.2.5
Outputs: Refer subclause 8.4.2.6.

See subclause 8.4.5 for the details of usage of this API operation.

X.6
CAPIF_Authentication_Authorization API
X.6.1
General
API description: This API enables the API invoker to communicate with CAPIF core function to authenticate and obtain authorization to access service APIs over CAPIF-1.
X.6.2
Authenticate operation
API operation name: Authenticate
Description: Authenticates the API invoker.
Known Consumers: API invoker

Inputs: Refer subclause 8.5.2

Outputs: Refer subclause 8.5.2

See subclause 8.5.3 for the details of usage of this API operation.

X.6.3
Obtain_Authorization operation
API operation name: Obtain_Authorization
Description: Provides the authorization information to access relevant service API.
Known Consumers: API invoker

Inputs: Refer subclause 8.6.2

Outputs: Refer subclause 8.6.2

See subclause 8.6.4 for the details of usage of this API operation.

X.7
CAPIF_Monitoring API
X.7.1
General
API description: This API enables the API management function to communicate with CAPIF core function to subscribe to and unsubscribe from CAPIF events related to monitoring and receive subsequent notification of CAPIF monitoring events over CAPIF-5.
NOTE:
Stage 3 can decide whether the API for CAPIF_Monitoring can be enabled over CAPIF-5.
X.7.2
Event_Subscription operation
API operation name: Event_Subscription
Description: Provides subscription to the CAPIF related event information.
Known Consumers: API management function

Inputs: Refer subclause 8.4.2.1

Outputs: Refer subclause 8.4.2.2.

See subclause 8.4.3 for the details of usage of this API operation.

X.7.3
Monitoring_Service_API_Notification operation
API operation name: Monitoring_Service_API_Notification
Description: Provides the notification of the events related to monitoring service API invocations to the subscribed API management function.
Known Consumers: API management function
Inputs: Refer subclause 8.15.2.1

Outputs: Refer subclause 8.15.2.2.

See subclause 8.15.3 for the details of usage of this API operation.

X.7.4
Event_Unubscription operation
API operation name: Event_Unsubscription
Description: Unsubscription to the CAPIF event information.
Known Consumers: API management function

Inputs: Refer subclause 8.4.2.5
Outputs: Refer subclause 8.4.2.6.

See subclause 8.4.5 for the details of usage of this API operation.

X.8
CAPIF_Logging_API_Invocation API
X.8.1
General
API description: This API enables the API exposing function to communicate with CAPIF core function to log the information related to service API invocation over CAPIF-3.
NOTE:
Stage 3 can decide whether the API for CAPIF_Logging_API_Invocation can be enabled over CAPIF‑3.
X.8.2
Log_API_Invocation operation
API operation name: Log_API_Invocation
Description: Enables to log API invocation information.

Known Consumers: API exposing function
Inputs: Refer subclause 8.13.2.1

Outputs: Refer subclause 8.13.2.2.

See subclause 8.13.3 for the details of usage of this API operation.

X.9
CAPIF_Auditing API
X.9.1
General
API description: This API enables the API management function to communicate with CAPIF core function to retrieve the log information related to service API invocation over CAPIF-5.
NOTE:
Stage 3 can decide whether the API for CAPIF_Auditing can be enabled over CAPIF‑5.
X.9.2
Query_ API_Invocation_Log operation
API operation name: Query_API_Invocation_Log
Description: Query the API invocation log information.

Known Consumers: API management function

Inputs: Refer subclause 8.16.2.1

Outputs: Refer subclause 8.16.2.2.

See subclause 8.16.3 for the details of usage of this API operation.

* * * Next Change * * * *

6.2
Functional model description

Figure 6.2-1 shows the functional model for the CAPIF.
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Figure 6.2-1: Functional model for the CAPIF

The CAPIF is hosted within the PLMN operator network. The API invoker is typically provided by a 3rd party application provider who has service agreement with PLMN operator. The API invoker may reside within the same trust domain as the PLMN operator network.

The API invoker within the PLMN trust domain interacts with the CAPIF via CAPIF-1 and CAPIF-2. The API invoker from outside the PLMN trust domain interacts with the CAPIF via CAPIF-1e and CAPIF-2e. The API exposing function, API publishing function and API management function of the API provider domain within the PLMN trust domain interacts with the CAPIF core function via CAPIF-3, CAPIF-4 and CAPIF-5 respectively.
The CAPIF core function provides CAPIF APIs to the API invoker over CAPIF-1 and CAPIF-1e.The API exposing function provides the service APIs to the API invoker over CAPIF-2 and CAPIF-2e.

NOTE 1:
The communication between API exposing function and CAPIF core function, between API publishing function and CAPIF core function and between API management function and CAPIF core function over CAPIF-3, CAPIF-4 and CAPIF-5 respectively can be API based.
The detailed information of the APIs provided by CAPIF core function is specified in clause X
NOTE 2:
The security aspects of CAPIF-1, CAPIF-1e, CAPIF-2 and CAPIF-2e are under SA3 responsibility and out of scope of the present document. 
* * * End Change * * * *
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