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1	Decision/action requested
This is a pCR to TR 28.849 introducing editorial changes as requested by EditHelp.
2	References
[1]	3GPP TR 28.849 "Study on charging aspects for Common API Framework for Northbound APIs (CAPIF) phase2".
3	Rationale
This pCR proposes to introduce all the requested correction from EditHelp in TR 28.849 [1]. 
4	Detailed proposal
Propose to include the following changes into the TR 28.849 [1].   

	First change



[bookmark: _Toc183595317]1	Scope
The present document focus on how CAPIF can be supported by the current Converged charging Architecture.
The following items are studied:
· [bookmark: _MCCTEMPBM_CRPT74510000___1]possible charging scenarios and requirements for supporting CAPIF. 
-	identify NEF functionalities which can implement CAPIF functionalities for charging scenarios
-	potential charging solutions for supporting CAPIF.




	Second change






[bookmark: _Toc183595327]5.2.1	API Exposure 
According to the CAPIF relationship with network exposure aspects of 3GPP systems in the clause Annex B described in the TS 23.222 [2], the details of SCEF which is the role in exposing network capabilities of EPS to 3rd party applications and NEF which is the role in exposing network capabilities of EPS to 3rd party applications are present in the following clause:
-	B.1 	CAPIF relationship with 3GPP EPS network exposure
-	B.2	 	CAPIF relationship with 3GPP 5GS network exposure
According to the CAPIF role in charging in the clause Annex C described in the TS 23.222 [2], the common architecture for charging, including the offline charging and online charging, which is the role of CAPIF in charging service API invocations, is introduced in the figure Figure C.1-1 and following clauses in the TS 23.222 [2]:
-	C.2 	CAPIF role in online charging
-	C.3 	CAPIF role in offline charging
According to the high-level Service Exposure Function architecture described in the TS 32.254 [3], the offline, online and converged charging description for Northbound Application Program Interfaces (API), based on the transaction over T8 reference point between SCEF and SCS/AS and Network Exposure Function (NEF) are introduced:
-	Clauses 4.2 and 4.3: the details of SCEF functioning as the CTF, may generate accounting metrics sets for Northbound Application Program Interfaces (APIs) CDRs in the figure 4.2.1, and the details of SCEF utilizing Ro interface and application towards the OCS in the figure 4.2.2 are described:
-	Clause 4.4: the details of NEF functioning as the CTF, using Nchf to perform converged charging for the northbound API access.


	Third change




[bookmark: _Toc183595338][bookmark: _MCCTEMPBM_CRPT74510015___5]6.1.2.3	Use Case #1.3: Service API discovery via CAPIF
[bookmark: _MCCTEMPBM_CRPT74510016___5]The service API invokers (e.g. the 3rd party application provider) and the CAPIF providers (i.e. Operators) has the service agreement about the service API discovery. The Discovery Service API could be used to find a specific service by API Invoker. 
The CAPIF core function enables the API invoker to discover, subscribe to, unsubscribe from and receive notifications from the CAPIF events, such as availability events of service APIs, change in service API information, monitoring service API invocations, API invoker onboarding events, etc, over CAPIF-1 or CAPIF-1e, as listed below.:
NOTE: 	The subscribing entity (i.e. the API invoker, the API exposing function, the API publishing function, the API management function) can subscribe to and unsubscribe the CAPIF events. The use case #1.3 only cover the relationship between API invoker and CAPIF. 
-	discover service APIs, as specified in TS 23.222 [2] Clause 8.7.
-	subscription, unsubscription and notifications for the CAPIF events, as specified in TS 23.222 [2] Clause 8.8.
[bookmark: _MCCTEMPBM_CRPT74510017___5]NOTE: 	The subscribing entity (i.e. the API invoker, the API exposing function, the API publishing function, the API management function) can subscribe to and unsubscribe the CAPIF events. The use case #1.3 only covers the relationship between API invoker and CAPIF. 

The charging party: the CAPIF providers.
The charged party: the API invoker. 
The potential charging requirements for this UC are: REQ-3GPPCH-IVKO-01.





	Fourth change



[bookmark: _Toc183595344]6.1.5.1	Solution #1.1 API Service Management Charging 	Comment by Anne-Lise Raffy: To be able to precisely reference every clause, clauses shall have either numbered or unnumbered subdivisions (a paragraph is an unnumbered subdivision of a clause).
When a clause or subclause has text below the title, there can be no subclauses below. 
Please revise the clauses highlighted in turquoise using one or more of the options below. Please update cross-references if any.
move the text to clauses that already exist;
renumber the clauses; or
add a supplementary clause using "0" (plus title) or appropriate alphanumeric designation.
A possible solution for key issue #1.1 covers the requirement REQ-3GPPCH-APIM-01.
The focus on this solution to provide the capability to charge tethe following service API in case required:
-	service API publish, as specified in the TS 23.222 [2] clause 8.3
-	service API unpublish, as specified in the TS 23.222 [2] clause 8.4
-	service API retrieve, as specified in the TS 23.222 [2] clause 8.5
-	service API update, as specified in the TS 23.222 [2] clause 8.6
NEF, currently, is able to perform converged charging by interacting with CHF using Nchf, as specified in TS 32.254 [3], clause 5.4.1.1. It already performs converged charging for the Northbound API access.
[bookmark: _MCCTEMPBM_CRPT74510027___5]Additionally there is already a Service API Charging function which is responsible for reporting/generating the charging information based on API consumption by the external consumers through the CAPIF framework. To do this, this function subscribes to the CCF to receive the notifications related to the Service API lifecycle events (e.g., Service API publish, unpublish, update and invocation logs). The Service API invocation log has the following information that will be used by the CHF.
The following NEF charging scenarios (IEC; ECUR) can be extended to cover the CAPIF API Service. Therefore, when there are specific requests from or to NEF for those Service APIs, a charging event shall be triggered, so it can be charged. It's recommended to extend the Default Trigger conditions table 5.4.1.2.1.1 of TS 32.254 [3] as described below. 
Table 6.1.5.1-1: CAPIF default trigger conditions in NEF
	Trigger Conditions
	Trigger level
	Default category

	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	[bookmark: _MCCTEMPBM_CRPT74510028___4]Service API Publish
	-
	Immediate
	Not Applicable
	Not Applicable
	IEC: Charging Data Request [Event]
ECUR: Charging Data Request [Initial]

	[bookmark: _MCCTEMPBM_CRPT74510029___4]Service API Publish Notification
	-
	Immediate
	Not Applicable
	Not Applicable
	IEC: Charging Data Request [Event]
ECUR: Charging Data Request [Initial]

	[bookmark: _MCCTEMPBM_CRPT74510030___4]Service API Publish AcknowlegementAcknowledgement
	 -
	Immediate
	Not Applicable
	Not Applicable
	ECUR: Charging Data Request [Termination]

	[bookmark: _MCCTEMPBM_CRPT74510031___4]Service API Unpublish
	 -
	Immediate
	Not Applicable
	Not Applicable
	ECUR: Charging Data Request [Termination]

	[bookmark: _MCCTEMPBM_CRPT74510032___4]Service API Unpublish Acknowledgement
	 -
	Immediate
	Not Applicable
	Not Applicable
	ECUR: Charging Data Request [Termination]

	[bookmark: _MCCTEMPBM_CRPT74510033___4]Service API update
	-
	Immediate
	Not Applicable
	Not Applicable
	IEC: Charging Data Request [Event]
ECUR: Charging Data Request [Initial]

	[bookmark: _MCCTEMPBM_CRPT74510034___4]Service API update Acknowledgement
	 -
	Immediate
	Not Applicable
	Not Applicable
	ECUR: Charging Data Request [Termination]



The following scenarios shall be considered to cover the Service APIs. Therefore, these message flow focus on the different messages from/to NEF and its interaction with CHF as specified in TS 32.254 [3], clause 5.4.2.




	Fifth change




[bookmark: _Toc183595348]6.1.5.1.4	Service API Notification Invocation - ECUR 


Figure 6.1.5.1.4-1: - Service API Notification from CAPIF CORE Function using ECUR
1.	The NEF receives a notification from an NF. 
1ch-a. The NEF sends Charging Data Request [Event] to CHF for the Notification.
1ch-b. The CHF creates a CDR for this Notification.
1ch-c. The CHF acknowledges and grant authorization by sending Charging Data Response [Event] to the NEF.
2.	The NEF sends the notification to AF.
3.	The NEF receives acknowledgement for the notification.
3ch-a. The NEF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with the API event Notification.
3ch-b. The CHF closes the CDR for this API Notification.
3ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the NEF.





	Sixth change




[bookmark: _Toc183595349]6.1.5.1.5	Service API Update - IEC 


Figure 6.1.5.1.5-1: - Service API Update from CAPIF CORE Function using IEC
1.	The NEF receives a notification from an NF. 
1ch-a. The NEF sends Charging Data Request [Event] to CHF for the Notification.
1ch-b. The CHF creates a CDR for this Notification.
1ch-c. The CHF acknowledges and grant authorization by sending Charging Data Response [Event] to the NEF.
2.	The NEF sends the notification to AF.
3.	The NEF receives acknowledgement for the notification.
4.	The NEF receives acknowledgement for another notification.
4ch-a. The NEF sends Charging Data Request [Event] to CHF for the Notification.
4ch-b. The CHF updates a CDR.
4ch-c. The CHF acknowledges and grant authorization by sending Charging Data Response [Event] to the NEF.






	Seventh change



[bookmark: _Toc183595350]6.1.5.1.6	Service API Update - ECUR 


Figure 6.1.5.1.6-1: - Service API Update from NEF using ECUR

1.	The NEF receives a notification from an NF. 
1ch-a. The NEF sends Charging Data Request [Event] to CHF for the Notification.
1ch-b. The CHF creates a CDR for this Notification.
1ch-c. The CHF acknowledges and grant authorization by sending Charging Data Response [Event] to the NEF.
2.	The NEF sends the notification to AF.
3.	The NEF receives acknowledgement for the notification.
3ch-a. The NEF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with the API event Notification.
3ch-b. The CHF updates the CDR for this API Notification.
3ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the NEF.
4.	The NEF sends the notification to AF.
5.	The NEF receives acknowledgement for the notification.
6ch-a. The NEF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with the API event Notification.
6ch-b. The CHF closes the CDR for this API Notification.
6ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the NEF.


	Eighth change



[bookmark: _Toc183595362]6.1.5.4.3	Procedures description 
The Figure 6.1.5.4.3-1 describes the high-level charging procedure for CCF Converged charging for API management via CAPIF-4, based on Figure 8.3.3-1, 8.4.3-1, 8.5.3-1 and 8.6.3-1 about the procedure for publish/unpublish/retrieve/update service APIs in the TS 23.222 [2]. The event-based charging, i.e. IEC, PEC and ECUR specified in 3GPP TS 32.290 [4] are supported.


Figure 6.1.5.4.3-1: Event Charging Procedure for API management to the CAPIF (PEC as an example)
1.	The CAPIF supports management of the service APIs by the API provider with the CAPIF_Publish_Service_API, including publish/unpublish/get/update service API, as defined in clause 10.3 in TS 23.222 [2]. The API publishing function sent the service API management requests to CAPIF core function over CAPIF-4. 
2.	CAPIF core function performs service API management procedure which includes storing /removing /retrieving/ updating the API information.
3.	The CAPIF sends the service API management response to the API publishing function. 
3ch-a. CAPIF core function generates charging data related to the service API management and sends the request for the CHF to store related charging data for CDR generation purpose.
3ch-b.	CHF stores received information and creates a CDR related to the service APIs.
3ch-c. CHF informs the CAPIF core function on the result of the request.


	Nineth change



[bookmark: _Toc183595376]6.2.4.1	Key issue#2.1: Charging events and charging information required
This key issue is for investigating how Converged Charging can support CAPIF deployment models considering REQ-CH_ CAPIF_NEF-01. This investigation covers the following:
-	identification of the CAPIF deployment models that shall should be supported taking in consideration NEF specific service aspects.
-	identification of charging information required for CAPIF deployment models identified.

	Tenth change



[bookmark: _Toc183595378]6.2.5.1	Solution #2.1 Multiple API Provider Service Management Charging 
A possible solution for key issue #2.1 covers the requirement REQ-CH_ CAPIF_NEF-01.
The focus on this solution to provide the capability to charge the following service API in case required from multiple Service Providers:
-	service API publish, as specified in the TS 23.222 [2] clause 8.3
-	service API unpublish, as specified in the TS 23.222 [2] clause 8.4
-	service API retrieve, as specified in the TS 23.222 [2] clause 8.5
-	service API update, as specified in the TS 23.222 [2] clause 8.6
The following deployment model already depicted in 3GPP TS 23.222 [2] clause B.3.2.2 provides a view on the possibility on having multiple API providers.


Figure 6.2.5.1-1: Integrated Deployment of the SCEF and the NEF with CAPIF
The solution is similar to the one already detailed in clause 6.12.5.x1. Therefore, the following details can be considered to be on top of what is proposed in the solution. In order to charge multiple API Providers, the ‘Tenant Identifier' can be used to identify the correct API Provider. This will be in the Charging Data Request Message and CDR, which is already available according to TS 32.290 [4], clause 6.2a. 

	Eleventh change



[bookmark: _Toc183595385][bookmark: _MCCTEMPBM_CRPT74510060___5]6.3.2.1	Use Case #3.1: API Service Usage via CAPIF 
[bookmark: _MCCTEMPBM_CRPT74510061___5]The service API invokers (e.g. the 3rd party application provider) and the CAPIF providers (e.g. Operators) has the service agreement about the API invocations. 
The API invoker can perform one or multiple service API invocation to CAPIF. The CAPIF Core Function acknowledges the API invocation request and provide the API invocation response to the API invoker. CAPIF can collect the charging information based on the following chargeable events, according to the service procedure specified in the TS 23.222 [2] Service API invocation, for example:
-	the API invocation, e.g. API invoker identifier, timestamp of API invocations
-	the result of the API invocation response, e.g. the success or failure of API invocation request.
[bookmark: MCCTEMPBM_00000023]-	Subscription, un-subscription and notifications for the CAPIF events (e.g. API notification for the Monitoring service API invocation) as specified in the TS 23.222 [2] clause 8.8.
[bookmark: MCCTEMPBM_00000024]-	Revoking subscription of the CAPIF events, as specified in the TS 23.222 [2] clause 8.9.
[bookmark: _MCCTEMPBM_CRPT74510062___5]The charging party: the CAPIF providers.
The charged party: the API invoker for the chargeable event of API invocations.
The potential charging requirements for this UC are: REQ-3GPPCH-APIInvo-01 and REQ-3GPPCH-APIInvo-02.





	Twelfth change



[bookmark: _Toc183595404][bookmark: _MCCTEMPBM_CRPT74510074___5]6.4.4.1	Key issues#4.1: Charging events and charging information required
This key issue is for investigating how Converged Charging can support CAPIF deployment models considering REQ-CH_ CAPIF_API-01. This investigation covers the following:
-	identification of the CAPIF deployment models that shall should be supported.
-	identification of charging information required for CAPIF deployment models identified.


	Thirteenth change



[bookmark: _Toc183595406]6.4.5.1	Solution #4.1 CAPIF Converged Charging of NEF API 
A possible solution for key issue #4.1 covers the requirement REQ-CH_ CAPIF_API-01.
The focus on this solution to provide the capability to the possibility of charging the NEF APIs.
The following deployment model already depicted in 3GPP TS 23.222 [2] clause B.2.2.2 provides a view on how the NEF can implement the CAPIF Architecture, so the CCF can trigger the charging support for the NEF lifecycle. 


Figure 6.24.5.X1-Y1: NEF inplements implements CAPIF Architecture
On this solution, the focus would be to use NEF and its default triggers, as described in table 5.4.1.2.1.1 of TS 32.254 [3], so it can handle the respective charging event. The following solution provides an example on how a NEF API can be charged through CCF.


Figure 6.24.5.X1-Z2: NEF Charging Scenario Example (ECUR)

1.	CCF (CAPIF_Event API)/NEF receives an API Event, from API Invoker.
1ch-a. The CCF/NEF sends Charging Data Request [Initial] to CHF for the received API Invocation.
1ch-b. The CHF creates a CDR for this API Invocation.
1ch-c. The CHF acknowledges and grants authorization by sending Charging Data Response [Event] to CCF/NEF.
2.	If authorized CCF/NEF performs the actions needed to fulfil the API invoked.
3.	The CCF/NEF continues the API invocation processing and sends the API Invocation Response to NEF (API Management Function).
3ch-a. The CCF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with the API Invocation.
3ch-b. The CHF closes the CDR for this API Invocation.
3ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the CCF/NEF.




	End of changes
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