3GPP TSG-SA5 Meeting #155 
S5-242751
Jeju, South Korea, 27 - 31 May 2024

Source:
Huawei
Title:
Rel-19 Discussion paper on background of CAPIF Charging
Document for:
Discussion

Agenda Item:
7.2

1
Decision/action requested

Discuss the background of CAPIF Charging 
2
References

[1]

3GPP TS 23.222: " Common API Framework for 3GPP Northbound APIs;Stage 2".
[2]
3GPP TS 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging ".
3
Rationale

3.1


Background and Motivation
According to the CAPIF relationship with network exposure aspects of 3GPP systems in the clause Annex B described in the TS 23.222[1], 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 r 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[1], 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[1]:
-
C.2 
CAPIF role in online charging
-
C.3 
CAPIF role in offline charging
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Figure C.1-1: CAPIF role in charging

According to the high-level Service Exposure Function architecture described in the TS 32.254[2], 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:

-
Clause 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:
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Figure 4.2.1: Northbound API offline charging architecture
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Figure 4.3.1: Northbound API online charging architecture

-
Clause 4.4: the details of NEF functioning as the CTF, using Nchf to perform converged charging for the northbound API access.
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Figure 4.4.1: Northbound API converged charging architecture

3.2


Observations
There are different deployment models discussed in the TS 23.222[1]. 
-
Case 1: SCEF implements the CAPIF architecture: The SCEF can implement the functionalities of the CAPIF core function, the API exposing function, the API publishing function and the API management function.
The CAPIF-3 used as the charging interface is the internal interaction between CAPIF core function in SCEF and API exposing function in the SCEF. 

-
Case 2: SCEF implements the service specific aspect compliant with the CAPIF architecture: The SCEF can implement the functionalities of the API provider domain functions.

The CAPIF-3 used as the charging interface is interaction between API exposing function in the SCEF and CAPIF core function. 
-
Case 3: Distributed deployment of the SCEF compliant with the CAPIF architecture: The SCEF can implement the functionalities of API provider domain functions.

The CAPIF-3 used as the charging interface is the interaction between API exposing function in the SCEF 2/API exposing function in the SCEF 1 using CAPIF-2(T8) to connect the API exposing function in the SCEF2 and CAPIF core function.
-
Case 4: NEF implements the CAPIF architecture
The CAPIF-3 used as the charging interface is the internal interaction between CAPIF core function in NEF and API exposing function in the NEF. 
-
Case 5: NEF implements the service specific aspect compliant with the CAPIF architecture
The CAPIF-3 used as the charging interface is interaction between API exposing function in the SCEF and CAPIF core function. 
-
Case 6: Distributed deployment of the NEF compliant with the CAPIF architecture
The CAPIF-3 used as the charging interface is the interaction between API exposing function in the NEF 2/API exposing function in the NEF 1 using CAPIF-2(Nnef) to connect the API exposing function in the NEF 2 and CAPIF core function.
-
Case 7: Integrated deployment of 3GPP network exposure systems with the CAPIF
The CAPIF-3 used as the charging interface is the interaction between API exposing function in the SCEF/API exposing function in the NEF and CAPIF core function. 
Questions: 
	Case
	CTF
	Interface
	3GPP Standard

	Case 1
	SCEF
	The internal interaction in the SCEF is out of standardization or not in the Case 1.

SCEF is responsible for the interaction with the OCS via Ro and OFCS via Rf/Ga. 
	Support (TS 32.254 SCEF charging)

	Case 2
	CAPIF core Function is used for the interaction with the OCS and OFCS in the Case 2.
	CAPIF core function transfers the charging information from SCEF via CAPIF 3, to OCS via Ro and OFCS via Rf/Ga. 
	TBD (Charging interface based on the CTF)

	Case 3
	SCEF
	CAPIF core function transfer the charging information from SCEF via CAPIF 3 to OCS via Ro and OFCS via Rf/Ga 

SCEF to SCEF inter-communication via CAPIF 2 (T8).
	CAPIF3: Support (TS 32.254 SCEF charging)
CAPIF 2: charging information transmission specified in the SA6.

	Case 4
	NEF
	The internal interaction in the NEF is out of standardization or not in the Case 4. NEF is responsible for the interaction with the CHF via Nchf.
	Support (TS 32.254 SCEF charging)

	Case 5
	Which 5GS Network functions in the CAPIF core Function is used for the interaction with the CHF. 
	CAPIF core function transfer the charging information from NEF via CAPIF 3, to CHF via Nchf. 
	TBD (Charging interface based on the CTF)

	Case 6
	NEF
	CAPIF core function transfer the charging information from SCEF via CAPIF 3, to CHF.

SCEF to SCEF inter-communication via CAPIF 2 (Nnef).
	CAPIF3: Support (TS 32.254 NEF charging)
CAPIF 2: charging information transmission specified in the SA6.

	Case 7
	SCEF, NEF
	CAPIF core function transfer the charging information to CHF from SCEF via CAPIF 3 NEF via CAPIF 3.
	TBD (Charging interface based on the CTF)


4
Detailed proposal

Propose to add the following described into the new TR about CAPIF charging. 

	First change


4
Concepts and background

4.0
General Description

The Common API framework (CAPIF) architecture is defined as service-based and interactions between the CAPIF functions are represented in two ways:

-
A service-based representation, where CAPIF functions enable other authorized CAPIF functions to access their services;

-
A reference point representation, where interactions between any two CAPIF functions (e.g. CCF, AEF) is shown by an appropriate point-to-point reference point (e.g. CAPIF-3).

The CAPIF functional architecture can be adopted by any 3GPP functionality providing 3GPP northbound service APIs.

Figure 4.0-1 shows the reference point based functional model for the CAPIF.
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Figure 4.0-1: Functional model for the CAPIF

4.1
Background
4.1.1
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[1], 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[1], 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[1]:

-
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[2], 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:

-
Clause 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.
4.2
Business Roles related to CAPIF charging
4.2.1
Basic CAPIF business relationships
As per the TS 23.222 [203] clause 5.1, the basic business roles related to CAPIF charging include:

-
API invoker: the charged party for CAPIF charging.

-
the CAPIF provider: the charging party, which embedding the CTF to perform the charging. 
-
API provider: the charging party, has the Service API arrangement with CAPIF provider to offer the service APIs to the API invoker, which can be the same origination (e.g. PLMN operator) with the CAPIF provider or not.
4.2.1
CAPIF business relationships for RNAA
As per the TS 23.222 [203] clause 5.2, the business roles related CAPIF for RNAA charging include:

-
API invoker: The charged party for CAPIF charging.

-
the CAPIF core function (CCF): the charging party, embedding the CTF to perform the charging.

-
API provider: the charging party, has the Service API arrangement with CAPIF provider to offer the service APIs to the API invoker, which can be the same origination (e.g. PLMN operator) with the CAPIF provider or not.
-
Resource owner: an entity capable of granting access to a protected resource related to the resource exposed by the API provider. Which may be the charging party and can be the same origination with the API provider or not.
In this study. both the CAPIF provider and the API provider should belong to the same organization (e.g., PLMN operator). 
4.3
Charging aspect requirements 

As per the charging aspect requirements specified in TS  23.222 [x], the requirement related CAPIF Charging are present as following.

-
 [AR-4.4.2-a] The CAPIF shall support online and offline charging for service APIs usage.

-
 [AR-4.4.2-b] The CAPIF shall provide mechanisms to record the usage (e.g. invocation count) of the service APIs for charging purpose, on a per API invoker basis.

-
 [AR-4.4.2-c] The CAPIF shall provide mechanisms to record timestamp of the service API invocation.

-
 [AR-4.4.2-d] The CAPIF shall provide mechanisms to record the service API related information, e.g. API location.

-
 [AR-4.4.3-a] The CAPIF shall support online and offline charging for 3rd party API providers' service APIs -usage.

-
 [AR-4.4.3-b] The CAPIF shall provide mechanisms to query charging related information of the 3rd party service APIs by the authorized users.
4.4
Architectural Consideration 

Figure 4.4-1 shows the 5G System high level charging architecture for CAPIF Core Function (CCF) Charging, in the service-based representation.
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Figure 4.4-1: 5G CCF Charging architecture non-roaming service-based representation

Figure 4.4-2 depicts the 5G CCF converged charging architecture in reference point representation for non-roaming: 
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Figure 4.4-2: 5G CCF converged charging architecture non-roaming reference point representation

	End of change
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