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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 provides the stage 2 description of the charging functions to be supported by GSM and UMTS mobile telecommunication networks.

The present document elaborates on the charging requirements described in the Charging Principles in 3GPP TS 22.101 [1] and TS 22.115 [2]. These requirements form the basis for the generation of accurate charging information to be used in the commercial and contractual relationships between the parties concerned, e.g. network operators and their customers, or 3rd parties such as content providers. The elements of the mobile network can collect charging information in the form of Charging Data Records (CDR), which are later transferred from the network to an off-line post-processing system, or in the form of events that are sent to an on-line charging system in real time.
The charging information generated by the network elements, is required for a number of telecom management activities including, but not limited to, the following:

· the billing of home subscribers, either directly or via service providers, for network utilisation charges;

-
the settlement of accounts for traffic carried or services performed by fixed network operators and other operators;

-
the settlement of accounts with other PLMNs for roaming traffic via the transferred account procedure;

-
statistical analysis of service usage;

-
as archival information in dealing with customer service and billing complaints.


The present document is part of a series of documents specifying charging functionality in GSM and UMTS networks. The GSM/UMTS charging architecture, principles, scenarios and abstract message flows are specified in the present document which provides an umbrella for a series of other charging documents that specify the stage 3 description of charging for specific domains, subsystems or services. In Release 5, these comprise the following:

· 3GPP TS 32.205 [5] specifies the stage 3 charging description for the Circuit Switched (CS) domain;];
· 3GPP TS 32.215 [6] specifies the stage 3 charging description for the Packet Switched (PS) domain;.

· 3GPP TS 32.225 [24] specifies the stage 3 charging description for the IM subsystem (IMS);

· 3GPP TS 32.235 [17] specifies the stage 3 charging description for the Multimedia Messaging Service (MMS).


The relationship among these charging specifications is illustrated in figure 1.1.
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Figure 1.1: Charging Documents Structure



The objectives of the present document are:

-
to describe principles of charging in the network;

-
to provide a description of the charging architecture;
-
to provide the descriptions of events and triggers for the generation of charging information; and

-
abstract message flows between the network entities that are involved in charging management.

2
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3
Definitions, abbreviations and symbols

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [20] and the following apply:

(GSM only): qualifier indicating that this subclause or paragraph applies only to a GSM system
For multi-system cases this is determined by the current serving radio access network.

(UMTS only): qualifier indicating that this subclause or paragraph applies only to a UMTS system
For multi-system cases this is determined by the current serving radio access network.



2G‑ / 3G‑: prefixes 2G‑ and 3G‑ refers to functionality that supports only GSM or UMTS, respectively, e.g. 2G‑SGSN refers only to the GSM functionality of an SGSN.

in GSM,...: qualifier indicating that this paragraph applies only to GSM Systems.

in UMTS,...: qualifier indicating that this paragraph applies only to UMTS Systems.

accounting meter record: record containing one or more counters employed to register the usage of resources en masse. Includes simple event counters and/ or cumulative call second counters.

accounting: process of apportioning charges between the Home Environment, Serving Network and User

advice of charge: real-time display of the network utilisation charges incurred by the Mobile Station. The charges are displayed in the form of charging units. If a unit price is stored by the MS then the display may also include the equivalent charge in the home currency.

AoC service: combination of one or more services, both basic and supplementary, together with a number of other charging relevant parameters to define a customised service for the purpose of advice of charge

billing: function whereby CDRs generated in the network are transformed into bills requiring payment

CAMEL: network feature that provides the mechanisms to support operator specific services even when roaming outside HPLMN

CAMEL subscription information: identifies a subscriber as having CAMEL services

Charging Data Record (CDR): record generated by a network element for the purpose of billing a charged party for the provided service. It includes fields that identify the user, the session and the network elements as well as information on the network resources and services used to support a subscriber session.
chargeable event: activity utilising telecommunications network infrastructure and related services for 
· user to user communication (e.g. a single call, a data communication session or a short message); or 
· user to network communication (e.g. service profile administration); or 
· inter-network communication (e.g. transferring calls, signalling, or short messages); or
· mobility (e.g. roaming or inter-system handover);
and that the network operator wants to charge for.
charged party: user involved in a chargeable event who has to pay parts or the whole charges of the chargeable event, or a third party paying the charges caused by one or all users involved in the chargeable event, or a network operator.
charging: function whereby information related to a chargeable event is formatted and transferred in order to make it possible to determine usage for which the charged party may be billed.
circuit switched domain: domain within GSM and UMTS in which information is transferred in circuit switched mode.
domain: part of a communication network that provides services using a certain technology.
GPRS: Packet Services for GSM and UMTS systems.
inter-system change: change of radio access between different radio access technologies such as GSM and UMTS.

near real time: near real time charging and billing information is to be generated, processed, and transported to a desired conclusion in less than 1 minute.
observed IMEI ticket: record used to describe an EIR relevant event e.g. a blacklisted IMEI.
offline charging: (take definition from 32.225)
online charging: (take definition from 32.225)

packet switched domain: domain within GSM and UMTS in which data is transferred in packet switched mode.  Corresponds to the term “GPRS”.
real time: real time charging and billing information is to be generated, processed, and transported to a desired conclusion in less than 1 s.
settlement: payment of amounts resulting from the accounting process.


tariff period: part of one (calendar) day during which a particular tariff is applied. Defined by the time at which the period commences (the switch-over time) and the tariff to be applied after switch-over.

tariff: set of parameters defining the network utilisation charges for the use of a particular service.
3.2
Abbreviations

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

3G
3rd Generation

3GPP
3G Partnership Project

AoC
Advice of Charge

APN
Access Point Name
AS
Application Server

BCF
Bearer Charging Function

BS
Billing System
BSC
Base Station Controller
BSS
Base Station Subsystem
BTS
Base Transceiver Station

CAMEL
Customised Applications for Mobile network Enhanced Logic
CAP
CAMEL Application Part
CCF
Charging Collection Function
CDR
Charging Data Record

CG
Charging Gateway

CGF
Charging Gateway Function


CPCF
Content Provider Charging Function

CS
Circuit Switched




ECF
Event Charging Function


EIR
Equipment Identity Register






G-CDR
GGSN (PDP context) generated– CDR

GGSN
Gateway GPRS Support Node

GMSC
Gateway MSC

GPRS
General Packet Radio Service

gsmSCF
GSM Service Control Function

gsmSSF
GSM Service Switching Function

GSN
GPRS Support Node (either SGSN or GGSN)


HLR
Home Location Register

HPLMN
Home PLMN

HSCSD
High Speed Circuit Switched Data




IMEI
International Mobile Equipment Identity
IMS
IP Multimedia Subsystem
IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISDN
Integrated Services Digital Network



ITU-T
International Telecommunication Union - Telecommunications Standardisation Sector

LAC
Location Area Code

LCS
Location Services
MAP
Mobile Application Part
M-CDR
Mobility Management generated-Charging Data Record

ME
Mobile Equipment

MGW
Media Gateway

MMI
Man – Machine Interface

MMS
Multimedia Messaging Service

MMSE
Multimedia Messaging Service Environment

MOC
Mobile Originated Call
MRF
Media Resource Function

MRFC
MRF Controller
MS
Mobile Station

MSC
Mobile Services Switching Centre

MSISDN 
Mobile Station ISDN number


MTC
Mobile Terminated Call






O-CSI
Originating CAMEL Subscription Information



PDN
Packet Data Network

PDP
Packet Data Protocol, e.g. IP 


PLMN
Public Land Mobile Network



PS
Packet-Switched

PSPDN
Packet-Switched Public Data Network


QoS
Quality of Service

RAB
Radio Access Bearer


RNC
Radio Network Controller
RNS
Radio Network Subsystem

SCCF
Subscriber Content Charging Function
SCCP
Signalling Connection Control Part
S-CDR
SGSN (PDP context) generated – CDR 

SCF
Service Control Function



SGSN
Serving GPRS Support Node
SIM
Subscriber Identity Module

SMS
Short Message Service


S-SMO-CDR
SGSN delivered Short message Mobile Originated – CDR

S-SMT-CDR
SGSN delivered Short message Mobile Terminated – CDR

TAP
Transferred Account Procedure

T-CSI
Terminating CAMEL Subscription Information


TID
Tunnel Identifier



TS
Technical Specification


UE
User Equipment

UMTS
Universal Mobile Telecommunications System


USIM
Universal SIM


VAS
Value Added Service

VLR
Visitor Location Register

VMSC
Visited MSC

VPLMN
Visited PLMN

3.3
Symbols

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

A
Interface between an MSC and a BSC


Bc
Charging data collection interface for the CS domain, i.e. between the xMSC / HLR and a BS

Bi
Charging data collection interface for the IMS, i.e. between a CCF and a BS

Bm
Charging data collection interface for MMS, i.e. between the MMS Relay Server and a BS

Bp
Charging data collection interface for the PS domain, i.e. between a CGF and a BS

Bs
Charging data collection interface for CAMEL services, i.e. between the SCF and a BS

Ga
Interface between a GSN transmitting CDRs (i.e. GGSN or SGSN) and a CDR receiving functionality (CGF)

Gb
Interface between an SGSN and a BSC

Gc
Interface between an GGSN and an HLR

Gd
Interface between an SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN

Gf
Interface between an SGSN and an EIR

Gi
Interface between the Packet-Switched domain and an external packet data network

Gn
Interface between two GSNs within the same PLMN

Gp
Interface between two GSNs in different PLMNs
Gr
Interface between an SGSN and an HLR

Gs
Interface between an SGSN and an MSC/VLR

Iu
Interface between the RNS and the core network.
kbit/s
Kilobits per second. 1 kbit/s = 210 bits per second.
Mbit/s
Megabits per second. 1 Mbit/s = 220 bits per second.
Mc
Interface between the MGW and (G)MSC server




Um
Interface between the Mobile Station (MS) and the GSM fixed network part.

Uu
Interface between the User Equipment (UE) and the UMTS fixed network part.
4
Architecture

4.1
Charging Mechanisms

4.1.1
Generic Overview

3GPP TS 22.115 [2] establishes the main requirements and high level principles for charging and billing across the domains and subsystems that comprise a GSM or UMTS PLMN. In order to fulfil these requirements, appropriate charging information needs to be generated and collected by the network elements of the PLMN. This charging information can then be used to implement the following charging mechanisms:

Offline charging: charging information is collected and CDRs generated by the network elements for non-real time transfer to an offline post-processing system. This post-processing system is generally the network operator’s billing system or billing mediation device. For the sake of simplicity, the CDR post-processing system is generally referred to as the Billing System (BS) throughout the present document.

and/or
Online charging: charging information is collected and charging events are generated by the network elements for real time forwarding to an online processing system. This processing system is generally the network operator’s online charging system (OCS).
Several charging functions, both internal and external to the network elements, are needed to provide the functionality described above for online and offline charging, respectively. These charging functions, and their mapping to the various domains, subsystems and services of the network, are specified in detail in subclause 4.3.
4.1.2
Off-line Charging

This subclause should be explain charging based on CDR collection. E.g. the role of the network nodes in generating “accounting metrics sets, the triggers to generate these accounting metrics (signalling / service events, timer expiry, other local conditions, ...).
4.1.3
On-line Charging

This subclause should be explain charging based on charging event creation. Principally the same as above, but here the accounting metrics sets are not used for CDR generation but are sent to an online charging system, e.g. to check balance or to reserve or deduct money from a prepaid account.
4.2
Logical network and charging architecture

4.2.1
Access/Transport architecture for GSM and UMTS
Figure 4.1 shows the basic configuration of a PLMN supporting network and service access through CS and PS domain transport,as described in3GPP TS 23.002 [21].
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Figure 4.1: Basic Configuration of a PLMN supporting CS and PS services and interfaces

CAMEL entities are not shown in figure 4.1. For the relationship of the CAMEL entities to the core network entities illustrated above, refer to 3GPP TS 23.002 [21].

No inference should be drawn about the physical configuration on an interface from figure 4.1.
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Figure 4.2: Charging logical architecture for PS and CS domains
Figure 4.2 illustrates the charging logical architecture for access and transport, which is subdivided by the two transmission planes, the Circuit Switched (CS) domain and the Packet Switched (PS) domain. 
For off-line charging, the CDRs generated by the serving nodes (MSC Server, SGSN, GGSN) for the appropriate domain are forwarded via the internal or external Charging Gateway Function (CGF) entities to the BS. While the CGF is always an internal function in the CS domain (i.e. the CDRs are transferred directly from the network node to the BS), it may be either internal or external in the PS domain. The role of the CGF in the CS and PS domains is elaborated on in subclause 4.3.

Note that the SCF may also transfer CDRs directly (i.e. via its integrated CGF) to the Billing System. However, the current specifications do not include any CDR descriptions for the SCF. While not shown explicitly in this figure, the VLR may also generate CDRs.
For the CS and PS domains, online charging is implemented using CAMEL techniques, see TS 23.078 [13].

4.2.2
IMS architecture

Figure 4.3 depicts the logical IMS architecture, as described in 3GPP TS 23.002 [21].
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Figure 4.3: Overview of the IM Subsystem entities


4.2.2.1
Logical charging architecture for IMS off-line charging

Figure 4.4 presents the off-line IMS charging architecture for non-roaming scenario.
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Figure 4.4: Off-line IMS Charging architecture for non-roaming scenario

NOTE:
The topological merging of some of the lines representing the Ga or Rf reference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

Figure 4.5 presents the off-line IMS charging architecture for roaming scenario.
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Figure 4.5: Off-line IMS Charging architecture for roaming scenario

Note:  the P-CSCF of the home network is not involved in the roaming case and therefore must be removed.

NOTE 1:
The topological merging of some of the lines representing the Ga or Rf reference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

NOTE 2:
This diagram only depicts the case where the GGSN in the visited network is used (local access).

4.2.2.2
Logical charging architecture for IMS on-line charging

Figure 4.6 below presents the on-line IMS charging architecture.
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Figure 4.6: On-line IMS Charging architecture


Access/Transport Charging is performed using the CAP interface from the SGSN to the SCF, as depicted in figure 4.2.  For IMS online charging, the SCF is integrated in the Bearer Charging Function, which provides additional capabilities, such as communication with the correlation function.

Session Charging is performed using the ISC interface between the IMS Session Charging Function and the S-CSCF. Routing to the Session Charging Function is performed as per regular ISC procedures.

Event-based charging between an AS or MRFC and the Event Charging Function (ECF) is performed using the Ro interface, as described in subclause 7.3.1.1. ECF address information is distributed using SIP signalling such that ASs and MRFCs can use it to find the ECF.

The Re reference point allows the interaction with a Rating server.

The Rc reference point allows to perform the following functions: 

· Interaction of the Event Charging Function with the Correlation Functions. Via the Correlation Function, the Bearer Charging Function and the Session Charging Function can be reached.

· Correlation

· Access to the Account of the subscriber.

The Rb reference point allows to perform the following functions: 

· Interaction of the Session Charging Function with the Correlation Functions. Via the Correlation Function, the Bearer Charging Function and the Event Charging Function can be reached.

· Correlation

· Access to the Account of the subscriber.

The SCCF and the CPCF, which are described in sub-clauses 4.3.3 and 4.3.4, constitute parts of the ECF.
4.2.3
Service architecture

Value added services can be provided by accessing dedicated service nodes, e.g. an MMS Relay/Server, through the CS or PS domain of the PLMN. In Release 5, MMS is the only standardised service that operates according to this principle, however, more such services, e.g. presence, push, streaming, are expected in future releases.
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Figure 4.7: Charging logical architecture for the Service domain

For offline charging, CDRs for the Multimedia Messaging Service (MMS) are delivered by the MMS Relay/Server when receiving or delivering multimedia messages to/from the MMS User Agent or another Multimedia Messaging Service Environment (MMSE). CDRs from the MMS Relay/Server are transferred directly to the Billing System via the integrated CGF.
Online charging for MMS is ffs for Release 6.
4.2.4
Roaming considerations

Explain the location of the various charging components and functions in the roaming case.
4.3
Ubiquitous Charging Architecture

From figures 4.1 – 4.7 above it is obvious that there are architectural differences between the CS, PS, Service domains and the IMS. Clearly the way in which the charging functions are embedded within the different domains and subsystems must take into account those architectural differences. However, the functional requirements for charging are always the same across all domains and subsystems. This section describes a common approach for the definition of the charging functions which provides a ubiquitous charging architecture for all GSM and UMTS network domains and subsystems relevant for charging standardisation.

4.3.1
Offline Charging
4.3.1.1
Charging Functions
Figure 4.8 provides a logical overview of this ubiquitous architecture, which will be detailed further in the following subclauses. Note that the charging data flow is unidirectional from the NN (source) to the BS (destination).

NN:
Network Node.  This is a node that is involved in signalling, traffic handling or service delivery

CDCF:
Charging Data Collection Function

CCF:
Charging Collection Function

CGF:
Charging Gateway Function

BS:
Billing System.  This may also be a mediation device.

Figure 4.8
Logical ubiquitous offline charging architecture

4.3.1.1.1
CDCF

Every node that provides charging information will rely on a “Charging Data Collection Function” as a focal point for collecting the information from distributed devices in the node, assembling the information into reasonable sets of parameters, and sending them towards the billing chain. The entity relationship between network node and CDCF is 1:1. The CDCF is made up of two functional blocks, which are described in more details in the following subsections.

4.3.1.1.1.1
AMCF

Any node that performs signalling functions for calls or sessions established by the network users, or handles user traffic for these calls or sessions, or is involved in service delivery to the user via these calls or sessions, is required to provide metrics that identify the user and the user’s consumption of network resources and/or services. Usually, these signalling, traffic and service handling functions are distributed across several physical hardware components that together make up a network node. Therefore, from a logical viewpoint, a “central” component in the network node is necessary that collects the metrics from the distributed components and puts them into the context of the user call, session, or service. For this purpose, the “Accounting Metrics Collection Function” (AMCF) is defined.

It is obvious from the above descriptions that, although all the described functions are generic from the logical viewpoint. their specific implementation is proprietary. This is because they heavily depend on the physical and logical design and implementation of the network node, chosen by the node’s manufacturer. The AMCF is an internal function of all network nodes and not visible (e.g. by external interfaces) to the “outside world”. In functional terms, however, it is applicable for standardisation as described above.

4.3.1.1.1.2
CDFF

The “Charging Data Forwarding Function” receives the sets of accounting metrics, as assembled by the AMCF, and forwards them towards the CGF/CCF. It is a mandatory component in all network nodes. As the AMCF, the CDFF is also internal to the network node, and there is no open interface or protocol between the AMCF and the CDFF. The CDCF may, however, have an open interface to the CGF/CCF in implementations where the CGF/CCF is physically external to the network node, e.g. the Ga interface in the case of GPRS or Rf in the case of IMS. 
4.3.1.1.2
CGF

The Charging Gateway Function (CGF) acts as a gateway between the NN/CDCF and the BS. The entity relationship between the CDCF (and thus the NN) and the CGF is m:n in the case of external CGFs. If the CGF is integrated in the network node, it is 1:1.

The following subsections describe the functional blocks that comprise a CGF.
4.3.1.1.2.1
CDRF

The Charging Data Reception Function (CDRF) is an optional component of the CGF that is only needed if the CGF is physically separate from the NN. It contains the protocol provider for the interface to the CDCF (e.g. Ga in the case of GPRS). It receives sets of accounting metrics from the CDCF (from the CDFF, to be more specific), and presents them to the next function in the chain for further processing.
If the CGF is integrated in the NN (i.e. the CDRF does not exist), the accounting metrics sets are forwarded directly from the CDCF to the CVFF.
4.3.1.1.2.2
CVFF

The CDR Validation and Formatting Function (CVFF) checks the accounting metrics sets received from the CDCF (integrated CGF) or CDRF (external CGF) for syntactical correctness and validates that the accounting metrics set can be formatted into a CDR as specified in the respective stage 3 charging TS. It also has to handle cases of corrupt data.

If the data is valid, the output of the CVFF is one charging data record (CDR) for each accounting metrics set received. The content, format and encoding of these CDRs correspond to the CDR description in the related 3GPP stage 3 charging specification (e.g. TS 32.215 for GPRS).

4.3.1.1.2.3
CFMF

The CDR File Management Function (CFMF) receives the properly formatted CDRs from the CVFF and stores them in files according to parameters (time/volume limits) specified by the system operator. It also manages the exchange of these files with the BS, including the removal of the CDR files from the CFMF’s file store, across the Bx interfaces (e.g. Bp for GPRS).

4.3.1.1.2.4
CPF

The CDR Pre-processing Function (CPF) is an optional component of the CGF. If present, it may perform specific activities, such as consolidation of CDRs, pre-processing of CDR fields, filtering of un-required CDR fields, and adding of Operator defined fields for specific billing systems. These specific activities may be performed to optimise the charging information that is to be forwarded to the Billing System, which should reduce the load in the BS.

The CPF may interact with the CVFF depending on its functionality, e.g. if CDR field filtering is performed or Operator specific parameters are added.
Details of the functionality of the CPF are outside the scope of 3GPP standardisation.
4.3.1.1.3
CCF

The CCF contains the same functional entities as the CGF described above, plus the following additions and modifications:
· A Charging Data Association Function (CDAF) is inserted “before” the CVFF in order to associate multiple sets of accounting metrics to each others and convert them into a combined, single parameter set. This is necessary if the CVFF needs information from several accounting metrics sets, relating to the same user session or service (“accounting session”), in order to format a CDR. These accounting metrics sets are received sequentially over a period of time from the same network node, i.e. the CDAF does not correlate charging information from different nodes. If the CDAF receives only one accounting metric set relating to the user session or service (“accounting event”), the CDAF acts as a pass-through function.

The CDAF outputs a combined parameter set, constructed from this sequence of one or more accounting metrics stets, when a local trigger condition, e.g. expiry of a timer, is met, or when all accounting metrics set for the user session or service have been collected. If only one accounting metrics set exists (“accounting event”), the pass-through function of the CDAF presents the output immediately to the CVFF. The CVFF generates one charging data record (CDR) for each parameter set received from the CDAF.
· The CDRF is an optional component of the CCF that is only needed if the CCF is physically separate from the NN. It contains the protocol provider for the interface to the CDCF (e.g. Rf in the case of IMS). It receives sets of accounting metrics from the CDCF (from the CDFF, to be more specific), and presents them to the next function in the chain for further processing. If the CCF is integrated in the NN (i.e. the CDRF does not exist), the accounting metrics sets are forwarded directly from the CDCF to the CDAF.

The entity relationship between the CDCF (and thus the NN) and the CCF is m:n in the case of external CCFs. If the CCF is integrated in the network node, it is 1:1.
4.3.1.2
Architecture Mapping

This section describes how the ubiquitous offline charging architecture maps onto the CS, PS, Service domains, and the IMS. It should be noted that all architecture diagrams and descriptions define only logical and functional architectures. The physical implementation is vendor specific and out of scope of standardisation. For example, an implementation of a CGF may support one or more nodes of one or more domains in any combination, as determined by the manufacturer.

4.3.1.2.1
CS domain

In the CS domain, CDRs may origin from the following nodes:

· the MSC (server). This may be either a originating, terminating, gateway, transit, SMS gateway, or SMS interworking MSC;

· the HLR, to record HLR location updates, supplementary service actions, or HLR interrogations;

· the VLR to record location updates;
· the GMSC/gsmSSF for terminating CAMEL call attempts.

In all the above cases, a CDCF and a CCF/CGF are always integrated in the network node. There is no open interface between these components, and there is always one CDCF and one CCF/CGF per node. In many present day CS network node implementations, the CCF/CGF includes the optional CPF, e.g. in order to filter out unwanted CDR fields, but this is outside the scope of 3GPP standardisation.

The Bc interface corresponds to the file based interface to the BS as specified in TS 32.205 [5]. Figure 4.9 shows the MSC (server) scenario as an example. Note that the MSC (server) comprises a CCF, as it requires the capability of associating several accounting metrics sets before generating a CDR. In contrast, all other CS nodes that may generate CDRs comprise a CGF.
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MSC:
the core switching function (Mobile-services Switching Center)

CDCF:
Charging Data Collection Function

CCF:
Charging Collection Function

BS:
Billing System. This may also be a mediation device. It is outside the scope of standardisation

Bc:
the file oriented Billing Interface between the CS domain and the billing domain
Figure 4.9
Ubiquitous offline charging architecture mapped on the CS domain
4.3.1.2.2
PS domain
Accounting metrics sets for PS domain CDRs may be generated by the following nodes:

· the SGSN, to record a user’s access to PLMN resources, mobility management activities, and SMS usage;

· the GGSN, to record a user’s access to external networks.

Each GSN has an integrated CDCF. As every accounting metrics set generated by a GSN results in a single CDR, a CGF (and not a CCF) is required for CDR generation in the PS domain. If the CGF is also integrated in the GSN, the open Ga interface does not exist, there is only an internal interface between the CDCF and the CGF. The relationship between GSN/CDCF and CGF is then 1:1. If the CGF is external to the GSN, then the CDCF forwards the charging data to the CGF across the Ga interface, specified in TS 32.215 [6]. In this case, the relationship between GSN/CDCF and CGF is m:n, typically with m>=n.

Figure 4.10 depicts the possible architecture mappings for the PS domain.

GSN:
the core packet switching function (GPRS Support Node)

CDCF:
Charging Data Collection Function.

CGF:
Charging Gateway Function

BS:
Billing System. This may also be a mediation device. It is outside the scope of standardisation

Bp:
the file oriented Billing Interface between the PS domain and the billing domain

Ga:
the transaction oriented interface to push accounting metrics sets from the GSN to the external CGF.
Figure 4.10
Ubiquitous off-line charging architecture mapped on the PS domain

4.3.1.2.3
Service domain

In 3GPP Release 5, only MMS charging is standardised in the service domain, therefore MMS is taken as an example. However, the following considerations are applicable also to other enhanced services, e.g. Presence, Streaming, LCS.

The architecture for service charging is the same as for the CS domain. The 3GPP specifications (TS 32.235 for MMS) define the CDRs, their format, and a file based interface (“Bm” for MMS) employed to transfer CDR files from the CDR generating node to a post-processing system residing in the operator’s billing domain.
In the case of MMS, the MMS Relay/Server has an integrated CDCF and CGF, which implies that CDRs are generated for each accounting metrics set produced by the MMS R/S. However, depending on the service, the service node may possess either an integrated CGF (i.e. it uses “accounting events”) or an integrated CCF (using “accounting sessions”). Figure 4.11 shows the offline charging architecture mapping for MMS and other service nodes that incorporate a CCF.
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MMS R/S:
the MMS Relay Server

SN:
the Service Node

CCF:
Charging Collection Function
CDCF:
Charging Data Collection Function.

CGF:
Charging Gateway Function

BS:
Billing System. This may also be a mediation device. It is outside the scope of standardisation

Bm:
the file oriented Billing Interface between the MMS R/S and the billing domain
Bx:
the file oriented Billing Interface between the SN and the billing domain

Figure 4.11
Ubiquitous off-line charging architecture mapped on the service domain

4.3.1.2.4
IM subsystem
In the IMS, accounting metrics sets for CDR generation may be produced by the following nodes:

· I-CSCF, for HSS interrogations;
· S- and P-CSCF, relating to user sessions;
· ASs, relating to IMS service usage;

· MRFC, for special services such as conferencing

All IMS nodes possess an integrated CDCF. They generate multiple sets of accounting metrics, i.e. they apply “accounting sessions” relating to user sessions. Some IMS nodes may alternatively generate single accounting metrics sets, depending on the particular service scenario.
This implies that the IMS makes use of the CCF for off-line charging, and that the pass-through function of the CCF (more specifically the CDAF) is also used. Just like the CGF in the PS domain, the CCF may either be integrated in the IMS NN, or it may be an external component. In the latter scenario, the accounting metrics sets are forwarded from the CDCF to the CCF via the open Rf interface. The following diagram shows the ubiquitous offline charging architecture mapped onto the IM subsystem.


IMS NN:
IP Multimedia Subsystem Network Nodes, includes P-, I- and S-CSCF, MRFC, MGCF and BGCF
CCF:
Charging Collection Function

CDCF:
Charging Data Collection Function.
Rf:
the transaction oriented interface to push accounting metrics sets from the IMS NN to the external CCF.

BS:
Billing System. This may also be a mediation device. It is outside the scope of standardisation

Bi:
the file oriented Billing Interface between the IMS CCF and the billing domain

Figure 4.12
Ubiquitous off-line IMS Charging architecture
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