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1
Scope

The present document is part of a series of documents that specify charging functionality and charging management in 3GPP networks(GSM/UMTS/EPS). The 3GPP core network charging architecture and principles are specified in 3GPP 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 charging),

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

- the functionality of online and offline 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 transaction based mechanism for the near real time transfer of CDRs 
within the network.

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];

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

The 3GPP Diameter application that is used for offline and online charging is specified in TS 32.299 [50].

All terms, definitions and abbreviations used in the present document, that are common across 3GPP TSs, are defined in the 3GPP Vocabulary, TR 21.905 [100]. Those that are common across charging management in 3GPP domains services, or subsystems are provided in the umbrella document 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.

Furthermore, requirements that govern the charging work are specified in 3GPP TS 22.115 [101].
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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]-[9]
Void.

[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".
[12]-[29]
Void.
[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]-[49]
Void.

[50]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

[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]-[99]
Void.

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

[101]
3GPP TS 22.115 "Service aspects; Charging and billing"
[102]-[199]
Void.

[200]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[201]-[299]
Void.

[300]-[399]
Void.

[400-403]
Void.

[404]
IETF RFC 768 (1980): "User Datagram Protocol" (STD 6).

[405]
IETF RFC 793 (1981): "Transmission Control Protocol" (STD 7).

[406]
IETF RFC 791 (1981): "Internet Protocol" (STD 5).

[407]
IETF RFC 792 (1981): "Internet Control Message Protocol" (STD 5).
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3.1
Definitions

…
Online Charging System:  the entity that performs real-time credit control. Its functionality includes transaction handling, rating, online correlation and management of subscriber accounts/balances.
packet switched domain: domain in which data is transferred between core network elements. 
	Next Modified Section


3.2
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [50], 3GPP TS 32.240 [1] and the following apply:

3G
3rd Generation

3GPP
3rd Generation Partnership Project

AS
Application Server

ASN.1
Abstract Syntax Notation One

BD
Billing Domain

CDF
Charging Data Function

CDR
Charging Data Record

CG
Charging Gateway

CGF
Charging Gateway Function

CS
Circuit SwitchedDRP
Data Record Packet
EPS
Evolved Packet System
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
GPRS
General Packet Radio Service

GTP
GPRS Tunnelling Protocol

GTP'
GPRS protocol, used for CDR transport  

IE
Information Element

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

NE
Network Element

OCS
Online Charging System

PDN
Packet Data Network

PS
Packet-Switched

PT
Protocol Type (Field in GTP' header)

S-SMO-CDR
SGSN Short Message Mobile Originated - CDR

TAP
Transferred Account Procedure

TLV
Type, Length, Value (GTP header format)

TV
Type, Value
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4.1
High level architecture

The Ga is the reference point from the Charging Data Function (CDF) to the Charging Gateway Function (CGF), which is intended for the transport of Charging Data Records (CDRs).

By definition, dealing with CDRs only implies that Ga is solely related to offline charging. 

The following figure 4.1 depicts the position of the Ga reference point within the overall 3GPP offline charging architecture.
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CTF:
Charging Trigger Function 

CDF:
Charging Data Function 
CGF:
Charging Gateway Function

BD:
Billing Domain. This may also be a billing mediation device / post-processing system.

Figure 4.1: Logical ubiquitous offline charging architecture

As illustrated in the above figure 4.1, the CDF in each network domain, service or subsystem is relevant for the network side of the Ga reference point. Different mappings of the ubiquitous offline charging functions, CDF and CGF, onto physical implementations are possible. Further details of the configuration refer to 3GPP TS 32.240 [1]. Details of the implementation options per domain / subsystem / service (usually a subset of the overall possible variants described above) are specified in the respective middle tier TS, e.g. for EPC Charging in TS 32.251[11].

The transport protocol associated to the Ga reference point, providing functions for transfer of CDRs from CDF to CGF, is GTP'  (because of  its derivation from the GTP protocol as specified in TS 29.060[200]).
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5.1.1
Charging related transfer requirements

Each CDF will have an O&M configurable address list of CGFs (Charging Gateways)  to which it can send its CDRs. The list will be organized in CGF address priority order. If the primary CGF is not available (e.g. out of service), then the CDF shall send the CDRs to the secondary CGF and so on.


The 'default CGF' address should be an O&M configurable item on the CDF. 

Each CDR generating function will only send the records to the CGF(s) of the same PLMN, not to CGF(s) located in other PLMNs.

Each CGF in the PLMN may know of other CGFs' network addresses (e.g., for redundancy reasons, to be able to recommend another CGF address). This is achieved by O&M configuration facilities that will enable each CGF to have a configurable list of peer CGF addresses.
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6.2.3
GTP message type modifications, implied by GTP'

The general principle is that the CDRs are always sent to a CGF residing in the same network as the CDF. In the case of roaming it is conceivable that some CDRs relating to the same service (e.g. in PS domain for the same IP CAN bearer) will be sent to different networks' CGFs. The cost balancing of the roaming traffic is to be agreed between the UMTS Operators. 
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Annex A (informative):
Bibliography

a)
The 3GPP charging specifications


-
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

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

-
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

-
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

b)
Common 3GPP specifications 

-
TS 22.101: "Service aspects; Service Principles".

-
TS 22.115: "Service aspects; Charging and billing".

-
TS 23.002: "Network Architecture".

-
TS 23.003: "Numbering, addressing and identification".

-
TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

c)
other Domain and Service specific 3GPP / ETSI specifications

-

d)
Relevant ITU Recommendations

-
ITU-T Recommendation D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

-
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

-
ITU-T Recommendation Q.767: "Application of the ISDN user part of CCITT signalling System No.7 for international ISDN interconnections".

-
ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public data networks by dedicated circuit".

-
ITU-T Recommendation X.121: "International numbering plan for public data networks".

e)
Relevant IETF RFCs

-
IETF RFC 959 (1985): "File Transfer Protocol".

-
IETF RFC 3588 (2003): "Diameter base protocol"

-
IETF Internet-Draft "Diameter Credit Control Application"

-
IETF RFC 1350: "The TFT Protocol (Revision 2)"
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