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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 
4
Service Definition
4.1 
Nchf_ConvergedService service

4.1.1
Overview

This service provides charging in converged charging scenario by the CHF to the NF service consumer (i.e. SMF).
It includes the following functionalities:

-
Create resource at service establishment, and may allocate quotas based on the request from NF consumer;

-
During the service consumption lifecycle, update resource upon receiving the quota usage or service usage report under a number of circumstances and allocate subsequent quotas based on the request from NF consumer ;

-
Release when service end or unused quota Timer expiry; and

-
Notify NF Service Consumer of the re-authorisation triggers when Charging Domain determins rating conditions is affected. 
-
Charging information record generation
4.1.2
Service Architecture
The Converged charging Service is provided by the CHF to the consumer and shown in the SBI representation model in figure 4.1.2.1. The 5G Data connectivity domain charging is depicted in 3GPP TS 32.255 [X].

The Converged charging Service (Nchf_ ConvergedCharging) is part of the Nchf service-based interface exhibited by the Charging Function (CHF).
The only known NF Service Consumer is the SMF.
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Figure 4.1.2.1: Reference Architecture for the Nchf_ConvergedCharging Service; SBI representation
Editor’s Note: definition of other CHF provided service is FFS.
Editor’s Note: whether reference point representation model is needed is FFS.
4.1.3
Network Functions

4.1.3.1
Charging Function (CHF)

The CHF is responsible for online charging and offline charging functionalities. The CHF provides the following:

-
allocated quota if online charging is actived;

-
quota re-authorisation triggers if online charging is actived;

-
Notification when Charging Domain determins rating conditions is affected, if online charging is actived;

-
receiving service usage reports from NF Service Consumer; and

-
CDRs generation.

4.1.3.2
NF Service Consumers

The NF Service Consumers shall support:

-
requesting and receiving the quota(s);
-
sending service usage reports; and
-
handling re-authorisation notifications.
4.1.4
Service Operations

4.1.4.1
Introduction
The service operations defined for Nchf_ ConvergedCharging are shown in table 4.1.4.1.1.

Table 4.1.4.1.1: Nchf_ ConvergedCharging Operations 
	Service Operation Name
	Description
	Initiated by

	Nchf_ ConvergedCharging_Create
	First Interrogation of units reservation;

And/or initial report of service usage.
	NF consumer

	Nchf_ ConvergedCharging_Update
	Intermediate Interrogation for subsequent units reservation when :

· the granted service units for one rating group are spent
· expiry of granted service units validity time
· service events occur, which might affect the  rating of the current service 
And/or Intermediate report of service usage.
	NF consumer 

	Nchf_ ConvergedCharging_Delete
	Final Interrogation without any units reservation
And/or last report of service usage.
	NF consumer

	Nchf_ ConvergedCharging_Notify
	Editor’s note: the operation of notify is ffs.
	CHF


Editor’s Note: this is the start. The operations in the above table is FFS.
5


Nchf_ ConvergedCharging Service APIs

5.1
Introduction

5.2
Resources

5.2.1
Resource Structure
Editor’s Note: This subclause describes the structure for the Resource URI and the resource and methods used for the service
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Figure 5.2.1.1: Resource URI structure of the Nchf_UsageCharging API

Table 5.2.1.1: Resources and methods overview

	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	Charging Data
	{apiRoot}/
Nchf_UsageCharging/
v1/charging-data/
	POST
	Create a new Charging Data resource 

	
	{apiRoot}/
Nchf_UsageCharging/v1/
charging-data/{resourceId}/
	PATCH


	Update an existing Charging Data resource.


5.2.2
Resource: <Resource name 1>

Editor’s Note: This subclause specifies what the resource represents or what it used for (e.g. method. Method body), including the description and operations of the resource, the details of operation definition (e.g.request body and response body)

5.2.2.1
Description
5.2.2.2
Resource definition

Resource URI: {apiRoot}/Nchf_UsageCharging/v1/charging-data
5.2.2.3
Resource Standard Methods
5.2.2.3.1
POST

This method shall support the URI query parameters specified in table 5.2.2.3.1.1.

Table 5.2.2.3.1.1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 5.2.2.3.1.2 and the response data structures and response codes specified in table 5.2.2.3.1.3.

Table 5.2.2.3.1.2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Nchf_ChargingData
	M
	1
	Parameters to create a new Charging Data resource, Or parameters to modify and then release the Charging Data resource matching the resourceId according to the representation in the Nchf_ChargingData


Table 5.2.2.3.1.3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response

codes
	Description

	Nchf_ChargingData
	M
	1
	201 Created
	The creation of a Charging Data resource is confirmed and a representation of that resource is returned.
The Charging Data resource which is created and returned successfully.



	
	
	
	204 No Content
	Successful case: The Charging Data resource matching the resourceId is modified and then released.


Editors´Note: Error responses need to be added, preferably by reference to some common documentation.
5.2.2.3.2
PATCH

This method shall support the URI query parameters specified in table 5.2.2.3.2-1.

Table 5.2.2.3.2-1: URI query parameters supported by the PATCH method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 5.2.2.3.2-2 and the response data structures and response codes specified in table 5.2.2.3.2-3.

Table 5.2.2.3.2-2: Data structures supported by the PATCH Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Nchf_ChargingData
	M
	1
	Parameters to update The existing Charging Data resource matching the resourceId according to the representation in the Nchf_ChargingData


Table 5.2.2.3.2-3: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response

codes
	Description

	Nchf_ChargingData
	M
	1
	200 OK
	Successful case: The Charging Data resource which is updated and successfully.


Editor’s Note: Error responses need to be added, preferably by reference to some common documentation.
Editor’s Note: Use the PATCH method need to be confirmed. 
5.3
Custom Operations without associated resources

Editor’s Note: It is FFS whether to model “custom operations without associated resources” as custom operations applying on a top-level resource, so as to model all the APIs specified in the 5GC with resources and service operations applying on resources.

5.3.1
Overview
5.3.2
Operation: <operation 1>

5.4
Data Model

5.4.1
General

This subclause specifies the application data model supported by the API.

The Nchf_ ConvergedCharging API allows the SMF to comsure the converged charging management from the CCS as defined in 3GPP TS 32.290 [X].
Table 5.4.1.1 specifies the data types defined for the Nchf_UsageCharging service based interface protocol.

Table 5.4.1.1: Nchf_ ConvergedCharging specific Data Types

	Data type
	Section defined
	Description
	Applicability

	Nchf_ChargingData
	
	Represents a Charging Data resource
	

	Nchf_ChargingDataNotification
	
	Describes Notifications about events that occurred.
	


5.4.2
Structured data types

Editor’s Note: This subclause will specify the structured data types.

5.4.2.1
Type Nchf_ChargingData
Table 5.4.2.1.1: Definition of type Nchf_ChargingData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	timeStamp
	DateTime
	M
	1
	The time at which the request is send
	

	notifUri
	Uri
	M
	1
	Identifies the recipient of Notifications sent by the CHF.
	

	smfId
	string
	M
	1
	Identifier of SMF
	

	smfAddress
	Ipv6Addr
	M
	1
	The IP address of the SMF used
	

	chargingId
	string
	M
	1
	Correlates  different records of a single PDU session
	

	userInformation
	UserInformation
	M
	1
	including information of user equipment, user location
	

	pduSessionInformation
	PDUSessionInformation
	M
	1
	PDU session level information, including PDU session ID, PDU type, SSC Mode, QoS, network slicing etc.
	

	ResourceIdle Timer
	DurationSec
	O
	0..1
	threshold for the time period resource idle
	


Editor's note:
more structured data types will be added.
5.4.3
Simple data types and enumerations

Editor’s Note: This subclause will define simple data types and enumerations that can be referenced from data structures defined in the previous subclauses.

5.5
Error handling
Editor’s Note: This subclause will include a reference to the general error handling principles specified in TS 29.501, and further specify any general error handling aspect specific to the API.

Annex A (normative):
Protocol aspects
A.1
Principle
The Nxxx interface exposed by the 5G charging Function to SMF is defined as service based interfaces.

Different communication model is used for different charging scenarios described in subclause 5: 

· serial service based interface invocations to create/update/delete a certain resource for SCUR/ECUR/offline session based charging scenario
· one time service based interface invocation for offline event based charging scenario.
A.2
Usage of HTTP
A.2.1
General

HTTP/2 as described in IETF RFC 7540 [X] shall be used in Service based interface.
A.2.2
HTTP standard headers

A.2.2.1
General

See subclause 5.2.2 of 3GPP TS 29.500 [X] for the usage of HTTP standard headers.

HTTP/2, shall be transported as specified in subclause 5.3 of 3GPP TS 29.500 [X].

A.2.2.2
Content type
See subclause 5.4 of 3GPP TS 29.500 [X].

A.2.3
Transport protocol
See subclause 5.3 of 3GPP TS 29.500 [X].
A.3
Notification
Re-authorization is supported as a notification from 5G Charging Function to CTF, which make use of Subscribe/Notify Communication defined in subclause 4.6.2 of 3GPP TS 29.501 [X].
A.4
Security
Editor’s Note: This subclause will include a reference to the security architecture and procedures specified in TS 33.501[X], and further specify any general security aspect specific to charging. 
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