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Foreword

This Technical Report 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

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document studies the charging architecture, principles and functionalities for a 5G System Phase 1 specified in TS 23.501 [5] and TS 23.502 [6], based on the TR 23.799 [4] conclusions.

The stage 1 requirements from TS 22.115 [2] and TS 22.261 [3] are also input for this study.
The charging architecture and functionalities are studied for the set of features and capabilities supported by the 5G System Phase 1, and for interworking scenarios between the 5G System and existing systems as well.

Evolution of charging mechanisms and charging models to support the Third Parties are investigated.  
The study provides a prioritisation between the different features, if evaluated as necessary, to allow a potential phased approach for the normative work.

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".
[2]
3GPP TS 22.115: "Service aspects; Charging and billing".
[3]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1". 
[4]
3GPP TR 23.799: "Study on Architecture for Next Generation System".
[5]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[6]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[7]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles". 
[8]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[9]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[10]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".
…

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].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

<symbol>
<Explanation>

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].
AMF
Access and Mobility Management Function
AN
Access Network
DN
Data Network

DNN 
Data Network Name
NEF
Network Exposure Function

PCF
Policy Control Function
PDU
Protocol Data Unit
SM
Session Management
SMF
Session Management Function
SSC
Service and Session Continuity
UDM
Unified Data Management

UPF
User Plane Function

4
High-level description and potential requirements

4.1
Potential high-level charging requirements

Most of the High-level charging requirements specified in TS 22.115 [2], applicable to 4G, remain valid in 5G.

Some of them are summarized below so they can directly be used in the context of this study. The following should be supported:   

-
Volume, time, combined volume and time, and event based charging models; 

-
Session based charging;

- 
Application based charging model;

-
Usage real-time control;

-
capability for billing system support;

-
capability for inter-operator charging;

-
capability for Network operator to Third party providers charging;

A set of Charging requirements specific to 5G are specified in TS 22.261 [3], and copied below:

-   The 5G core network shall support collection of charging information for alternative authentication mechanisms.
-
The 5G core network shall support collection of charging information associated with each serving MNO when multi-network connectivity is used under the control of the home operator.

-
The 5G core network shall support charging for services/applications in an operator’s Service Hosting Environment.

-
The 5G core network shall support charging for content delivered from a content caching application.

-
 The 5G core network shall support collection of charging information based on the access type (e.g., 3GPP, non-3GPP).

-
The 5G core network shall support collection of charging information based on the slice that the UE accesses.

-
The 5G core network shall support collection of charging information based on the network performance metrics, when the information is available.
Editor's Note: the requirements for 5G charging are still to be completed, either at High-level by update of this clause, either under specific clauses of the TR when they correspond to dedicated topics.  

4.2
Reference 5G system architectures

4.2.1
Non-Roaming 5G System Architecture
The 5G System architecture reference is per TS 23.501 [5]:
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Figure 4.2.1.1: Non-Roaming 5G System Architecture in reference point representation

5.
Topics

5.1
Session Management and Service Continuity

5.1.1
Description and assumptions

The PDU Connectivity Service towards different types of DNs (e.g. Internet, IMS, corporate/private) is provided by a PDU Session, managed by the Session Management functionality via procedures for establishing new PDU sessions and modifying/terminating established PDU sessions. 

Different PDU types (IP, Ethernet and non-IP PDU types) can be supported. For PDU IP type, the UE IP address allocation & management is also part of the Session Management.

This Session Management functionality is specified in TS 23.501[5] clause 5.6. 

The session and service continuity functionality enables various continuity scenarios of different applications/services for the UE, via session and service continuity (SSC) modes determined by the Session Management functionality. The SSC mode associated with a PDU session anchor does not change during the lifetime of a PDU session. 

The session and service continuity functionality is specified in TS 23.501[5] clause 5.6.9.
5.1.2
Potential requirements 

The following should be supported for the PDU connectivity service:

-
Session based charging;

-
Time based charging;

-
charging based on different properties of the connectivity:  destination, PDU type. 

5.1.3

Key issues 

5.1.3.1 
Key issue #1: PDU session charging

This key issue is for investigating on how to support the session based and time based charging models, for PDN connectivity service provided by a PDU session, also considering the different properties of this PDU session.

This investigation covers the following:

-
determination of which entity/entities in the 5G architecture is suitable to host the CTF(s);

-
identification of the main interactions with the charging domain,

5.1.4

Solutions 

5.1.4.1

Solution#1: PDU session charging from SMF 

5.1.4.1.1
Architecture description
The charging information collection for the PDU session at "session management" level can be achieved by charging domain interfacing the SMF, as described in Figure 5.1.4.1.1.1:  
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Figure 5.1.4.1.1.1: Charging domain interfacing the SMF

5.1.4.1.2
Procedure description
The following figure 5.1.4.1.2.1 describes a PDU session establishment, based on clause 4.3.2.2.1 TS 23.502 [6] description, for a non-roaming case:   
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Figure 5.1.4.1.2.1: PDU session establishment

1.
The UE initiates a PDU Session establishment procedure (PDU Session ID, PDU Type, SSC mode, User location information and Access Technology Type Information). 

[2 to 3].
SMF selection by AMF, and sending of SM Request (PDU Session Establishment Request). 

[4a-b].
Subscription Data Request to UDM, based on (Subscriber Permanent ID, DNN): Default QoS profile.
5.
PDU session authentication/authorization.

[6a-b to 8].
If dynamic PCC is deployed, the SMF performs PCF selection, and requests for PCC Rules, and SMF selection of UPF.

A. The SMF performs Charging domain selection and seeks for authorization for the subscriber to start the PDU session based on information associated to this PDU session.
[9a-b].
SMF UPF interaction for Packet detection, enforcement and reporting rules installation.  
10.
SMF to AMF:  SM Request Ack.
B. Start of the PDU session is reported to charging domain.
[11 to 13].
AMF-(R)AN-UE interaction: N2 SM information, AN resource setup, (R)AN tunnel information. 
14.
AMF to SMF: SM Request (N2 SM information).

[15a-b]. SMF UPF interaction for Modification procedure.

16.
SM request Ack from SMF to AMF.
17.
In case of PDU Type IPv6, IPv6 Address Configuration

C.
Control of the PDU session by the charging domain

There may be additional interaction with the charging domain after or before step 15. This will be determined during the normative phase
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