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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.

1
Scope

The present document is part of a series of documents that specify charging functionality and charging management in 3GPP networks. The 3GPP core network charging architecture and principles are specified in TS 32.240 [1], which provides an umbrella for other charging management TSs that specify:

-
the content of the CDRs per domain / subsystem / service (offline and converged charging);

-
the content of real-time charging messages per domain / subsystem / service (online and converged charging);

-
the functionality of online, offline and converged charging for those domains / subsystems / services;

-
the interfaces that are used in the charging framework to transfer the charging information (i.e. CDRs or charging events).

The complete document structure for these TSs is defined in TS 32.240 [1].

The present document specifies the converged offline and online charging description for the 5G connection and mobility domain based on the functional stage 2 description in TS 23.501 [200], TS 23.502 [201] and TS 23.503 [202].

This charging description includes the converged offline and online charging architecture and scenarios specific to the 5G connection and mobility domain, as well as the mapping of the common 3GPP charging architecture specified in TS 32.240 [1] onto the 5G connection and mobility domain. 
It further specifies the structure and content of the CDRs for offline charging, and the charging events for converged online and offline charging. The present document is related to other 3GPP charging TSs as follows: 

-
The common 3GPP charging architecture is specified in TS 32.240 [1].

-
The parameters, abstract syntax and encoding rules for the CDRs are specified in TS 32.298 [51].

-
A transaction based mechanism for the transfer of CDRs within the network is specified in TS 32.295 [54].

-
The file based mechanism used to transfer the CDRs from the network to the operator's billing domain (e.g. the billing system or a mediation device) is specified in TS 32.297 [52].

-
The services, operations and procedures of charging, using Service Based Interface are specified in TS 32.290 [57].

-
The charging service of 5G system is specified in TS 32.291 [58]. 

All references, abbreviations, definitions, descriptions, principles and requirements, used in the present document, that are common across 3GPP TSs, are defined in TR 21.905 [100]. Those that are common across charging management in 3GPP networks/domains, services or subsystems are provided in the umbrella TS 32.240 [1] and are copied into clause 3 of the present document for ease of reading. Finally, those items that are specific to the present document are defined exclusively in 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 TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".

[2] - [50]
Void.

[51]
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".

[52]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Record (CDR) file format and transfer".

[53] 
Void.

[54]
3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".

[55-56] 
Void.

[57]
3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".

[58]
3GPP TS 32.291: "Telecommunication management; Charging management; 5G system; Charging service, stage 3".

[59] - [99]
Void.

[100]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101]
3GPP TS 22.115: "Service aspects; Charging and billing".

[102]
3GPP TS 22.261: "Service requirements for next generation new services and markets".
[103] - [199]
Void

[200]
3GPP TS 23.501: "System Architecture for the 5G System".

[201]
3GPP TS 23.502: "Procedures for the 5G System".

[202]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[203] - [299]
Void

[300] - [399]
Void.

[400] - [499]
Void.

[500] - [599]
Void.

.

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:

Ga
Reference point for CDR transfer between a CDF and the CGF.

Nchf
Service based interface exhibited by CHF.

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].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network
AMF
Access and Mobility Management Function

BD
Billing Domain

CCS
Converged Charging System

CDF
Charging Data Function

CGF
Charging Gateway Function

CHF
Charging Function

CTF
Charging Trigger Function

DNN
Data Network Name

GPSI
Generic Public Subscription Identifier

GUAMI
Globally Unique AMF Identifier
NF
Network Function

NRF
Network Repository Function

PEI
Permanent Equipment Identifier

SUPI
Subscription Permanent Identifier

UDM
Unified Data Management

UDR
Unified Data Repository

4
Architecture considerations

4.1
High-level 5G System architecture
Figure 4.1.1 shows the 5G System high level architecture in the service-based representation, as defined in TS 23.501 [200], with AMF encompassing 5G registration, connection and mobility management functionalities: 
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Figure 4.1.1: 5G System architecture

4.2
5G connection and mobility domain converged charging architecture

Architectural options for 5G connection and mobility converged charging achieved by AMF embedding the CTF, are depicted in figure 4.2.1
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Figure 4.2.1: 5G connection and mobility converged charging architecture

Details on the interfaces and functions can be found in TS 32.240 [1] for the general architecture components. Ga is described in clause xx and Bam in clause xx of this document, and Nchf is described in TS 32.290 [57]. 
5
5G connection and mobility charging principles and scenarios

5.1
5G connection and mobility charging principles

5.1.1
General

The charging functions specified for the 5G connection and mobility charging, are based on functionalities supported by AMF specified in TS 23.501 [200]:

-
Registration Management;

-
Connection Management;
-
Mobility Management.

Editor's Note: coverage of mobility management topic is ffs.  

5.1.1
Requirements 
The following are high-level charging requirements specific to the 5G connection and mobility charging:
-
The AMF shall support converged online and offline charging using service based interface.

-
The AMF shall collect charging information per UE registration to the 5GS.  
-
The AMF shall collect charging information per UE N2 connection between the 5G-AN and the AMF.

5.2
5G connection and mobility converged online and offline charging scenarios

5.2.1
Basic principles

5.2.1.1
General

5G connection and mobility converged charging may be performed by the AMF interacting with CHF using Nchf specified in TS 32.290 [57] and TS 32.291 [58]. In order to provide the data required for the management activities outlined in TS 32.240 [1] (Credit-Control, accounting, billing, statistics etc.), the AMF shall be able to perform converged charging for each of the following:
-
Charging data related to registration;

-
Charging data related to N2 connection between the AN and the AMF.

The AMF shall be able to report charging events to CDF for CDR generation.
The AMF shall be able to perform converged charging by interacting with CHF, for charging data related to registration, connection and mobility management. The Charging Data Request and Charging Data Response are exchanged between the AMF and the CHF, in event based charging as specified in TS 32.290 [57]. The Charging Data Request is issued by the AMF towards the CHF when certain conditions (chargeable events) are met.

The contents and purpose of each charging event that triggers interaction with CHF, as well as the chargeable events that trigger them, are described in the following sub-clauses.

A detailed formal description of the converged charging parameters defined in the present document is to be found in TS 32.291 [58].

A detailed formal description of the CDR parameters defined in the present document is to be found in TS 32.298 [51].
5.2.2
Message flows

5.2.2.1
General

The flows in the present document specify the interaction between the AMF and the CHF for 5G connection and mobility converged charging functionality, in different scenarios, based on TS 23.501 [200] and TS 23.502 [201] procedures and flows.  
This interaction is based on Charging Data Request /Response specified in TS 32.290 [57], exchanged between the AMF embedding the CTF and the CHF. 
As a general principle, the steps in the figures for the message flows below correspond to the steps of figures in TS 23.502 [202], which is the reference. This document specifies the charging specific extension part. 
5.2.2.2
Registration management charging from AMF

5.2.2.2.1
General
The subclause below describes registration management charging. 
5.2.2.2.2
General Registration

The following figure 5.2.2.2.2.1 describes a registration in event based offline charging, based on figure 4.2.2.2.2-1 TS 23.502 [202] description, applicable to:  

-
Initial Registration in 5GS;

-
Mobility Registration Update; or

-
Periodic Registration Update; or

-
Emergency Registration.
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Figure 5.2.2.2.2.1: Registration – event based offline charging 

1-14c.
Registration procedure initiated by UE.

10: The new AMF notifies the old AMF that the registration of the UE in the new AMF is completed.

14d: If necessary, the old AMF is requested by UDM to delete Registration Management contexts and PDU Sessions.  

14dCh: The old AMF interacts with the CHF as per deregistration procedure described in figure 5.2.2.2.3.2.  

21.
Upon successful procedure, Registration Accept sent to the UE.
21ch-a. The AMF sends Charging Data Request[Event] to CHF for the UE successful registration.
21ch-b. The CHF creates the CDR for this registration.

21ch-c. The CHF acknowledges by sending Charging Data Response[Event] to the AMF.

5.2.2.2.3
Deregistration

The Deregistration message flows are applicable to: 
-
UE-initiated deregistration
-
Network-initiated Deregistration.    
The following figure 5.2.2.2.3.1 describes a UE-initiated deregistration in event based offline charging, based on figure 4.2.2.3.2-1 TS 23.502 [202] description:
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Figure 5.2.2.2.3.1: UE-initiated Deregistration – event based offline charging
1-6a.
Deregistration procedure initiated by UE.

7: The AMF sends NAS message Deregistration Accept to UE. In case of Deregistration type is switch-off, the Deregistration Accept message is not sent.
7ch-a. The AMF sends Charging Data Request[Event] to CHF for the UE successful deregistration.
7ch-b. The CHF creates the CDR for this deregistration.

7ch-c. The CHF acknowledges by sending Charging Data Response[Event] to the AMF.

The following figure 5.2.2.2.3.2 describes a Network-initiated Deregistration in event based offline charging, based on figure 4.2.2.3.3-1 TS 23.502 [202] description:
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Figure 5.2.2.2.3.2: Network-initiated Deregistration – event based offline charging
1.
AMF receives Nudm_UECM_DeregistrationNotification from UDM
2.
Deregistration Request sent towards the UE. In case of Implicit Deregistration, the Deregistration Request message is not sent.

2ch-a. The AMF sends Charging Data Request[Event] to CHF for the UE successful deregistration.
2ch-b. The CHF creates the CDR for this deregistration.

2ch-c. The CHF acknowledges by sending Charging Data Response[Event] to the AMF.

[3-8]. Deregistration procedure steps.
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