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	First change


1
Scope

The present document is part of a series of documents that specify charging functionality and charging management in GSM/UMTS and EPS networks. The GSM/UMTS and EPS core network charging architecture and principles are specified in the present document, which thus 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 events 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 purposes of the present document are:

-
to lay down common principles of charging in the network; and

-
to specify a logical common charging architecture that applies to all 3GPP domains, subsystems and services.

A set of domain/subsystem/service specific TSs covers the bearer (CS, PS domains), subsystem (IMS) and service (MMS, LCS, PoC, MBMS, SMS, MMTel etc.) levels, respectively, in the TS 32.25x, TS 32.26x and TS 32.27x TS number ranges. These TSs describe the mapping of the common architecture specified in the present document onto the specific domain/subsystem/service and the scenarios and information for online and offline charging that are specific to the domain/subsystem/service. They are commonly referred to as the middle tier charging TSs.

A set of TSs in the TS 32.28x range covers common services, such as the Advice of Charge service and the TS 32.29x range covers common aspects , such as CDR parameter and syntax descriptions, online and offline charging applications, and the charging interactions within the network (CDR transfer) as well as between the network and the Billing Domain (CDR file transfer).

The complete document structure for these TSs is outlined in the following figure 1.1.
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Figure 1.1: Charging specifications structure

In addition to GSM/UMTS and EPS core network charging architecture and principles, this document encompasses charging architecture and principles for the convergent scenario (i.e. both the Fixed Broadband Access network and Evolved Packet Core (EPC) owned by a single operator), which is specified in annex C.  
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 GSM/UMTS domains, services or subsystems are provided in the present document (umbrella TS), and are copied into clause 3 of the other TSs depicted in the figure 1.1, 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 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] - [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] 
 Void.
[13] - [19]
Void.

[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21] - [29]
Void.

[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31] 
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".
[32] 

3GPP TS 32.272: "Telecommunication management; Charging management; Push-to-talk over Cellular (PoC) charging".

[33]
3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".

[34]
3GPP TS 32.274: "Telecommunication management; Charging management; Short Message Service (SMS) charging".

[35]
3GPP TS 32.275: "Telecommunication management; Charging management; MultiMedia Telephony (MMTel) charging".

[36] 
3GPP TS 32.276: "Telecommunication management; Charging management; Voice Call Service Charging".

[37] 
3GPP TS 32.277: "Telecommunication management; Charging management; Proximity-based Services (ProSe) Charging".

[38] - [39]
void.

[40]
3GPP TS 32.280: "Telecommunication management; Charging management; Advice of Charge (AoC) service".

[41] - [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]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

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

[55] 
Void.

[56]
3GPP TS 32.293: "Telecommunication management; Charging management; Proxy Function".

[57] - [99]
Void.

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

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

[102] - [199]
Void.

[200] - [206]
Void.

[207]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); Stage 2".

[208]
3GPP TS 23.203: "Policy and charging control architecture".
[209]
3GPP TS 23.228:  "IP Multimedia Subsystem (IMS); Stage 2".
[210]
 Void. 

[211]
3GPP TS 24.229: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[212]
3GPP TS 23.272: "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2".

[213] 
3GPP TS 24.002: "GSM - UMTS Public Land Mobile Network (PLMN) access reference configuration".

[214] - [297]
Void. 
[298]
EU Roaming regulation III; "Structural Solutions; High Level Technical Specifications".

[299]
EU Roaming regulation III; "Interface & Protocol; Detailed Technical Specifications".

[300]
ITU-T Recommendation D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

[301] - [399]
Void.

[400] - [401]
Void.

[402]
IETF RFC 4006 (2005): "Diameter Credit-Control Application".
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3.3
Abbreviations

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

3G
3rd Generation

3GPP
3rd Generation Partnership Project

ABMF
Account Balance Management Function

AF
Application Function


AoC
Advice of Charge

APN
Access Point Name

AS
Application Server

BD
Billing Domain

BGCF
Breakout Gateway Control Function

BS
Bearer Services

BSC
Base Station Controller

BSS
Base Station Subsystem

BTS
Base Transceiver Station

CAMEL
Customized Applications for Mobile network Enhanced Logic

CAP
CAMEL Application Part

CDF
Charging Data Function

CDR
Charging Data Record

CG
Charging Gateway

CGF
Charging Gateway Function

CS
Circuit Switched

CSCF
Call Session Control Function (I-Interrogating; E-Emergency; P-Proxy; and S-Serving)

CTF
Charging Trigger Function

EATF
Emergency Access Transfer Function

EBCF
Event Based Charging Function

ECUR
Event Charging with Unit Reservation

EIR
Equipment Identity Register

EPC
Evolved Packet Core 

ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System
E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FQPC
Fully Qualified Partial CDR

GGSN
Gateway GPRS Support Node

GMLC
Gateway MLC

GMSC
Gateway MSC

GPRS
General Packet Radio Service

GSM
Global System for Mobile communication

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

IBCF
Interconnect Border Control Function

ICS
IMS Centralized Services

IEC
Immediate Event Charging

IETF
Internet Engineering Task Force

IMEI
International Mobile Equipment Identity

IMS GWF
IMS GateWay Function

IMS
IP Multimedia Subsystem

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISC
IMS Service Control

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

LAC
Location Area Code

LAN
Local Area Network

LCS
Location Services

LRF
Location Retrieval Function

LTE
Long Term Evolution

MAP
Mobile Application Part 

MBMS
Multimedia Broadcast and Multicast Service
ME
Mobile Equipment

MGCF
Media Gateway Control Function

MGW
Media GateWay

MLC
Mobile Location Center 

MME
Mobility Management Entity

MMI
Man-Machine Interface

MMS
Multimedia Messaging Service

MMSE
Multimedia Messaging Service Environment 

MMTel
MultiMedia Telephony
MO
Mobile Originated

MOC
MO Call

MRF
Media Resource Function

MRFC
MRF Controller

MS
Mobile Station

MSC
Mobile Services Switching Centre

MSISDN
Mobile Station ISDN number

MT
Mobile Terminated

MTC
MT Call

NE
Network Element

OCF
Online Charging Function

OCS
Online Charging System

OFCS
Offline Charging System 

OMR
Optimal Media Routing

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rules Function
PDG
Packet Data Gateway

PDN
Packet Data Network

PDP
Packet Data Protocol, e.g. IP 

PLMN
Public Land Mobile Network

PoC
Push-to-talk over Cellular

ProSe
Proximity-based Services

PS
Packet-Switched

PSPDN
Packet-Switched Public Data Network

QoS
Quality of Service

RF
Rating Function

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RPC
Reduced Partial CDR

SBCF
Session Based Charging Function

SCCP
Signalling Connection Control Part

SCF
Service Control Function

SCUR
Session Charging with Unit Reservation

SGSN
Serving GPRS Support Node

SIM
Subscriber Identity Module

SMS
Short Message Service

SSF
Service Switching Function

TAP
Transferred Account Procedure 

TDF
Traffic Detection Function

TR
Technical Report 

TRF
Transit and Roaming Function

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 

WLAN
Wireless LAN

	Fourth change


4.3.1.1
Charging Trigger Function

The Charging Trigger Function (CTF) generates charging events based on the observation of network resource usage as described in clause 4.1.1. In every network element and service element that provides charging information, the CTF is the focal point for collecting the information pertaining to chargeable events within the network element, assembling this information into matching charging events, and sending these charging events towards the CDF. The CTF is therefore a mandatory, integrated component in all network elements that provide offline charging functionality, as depicted in figure 4.2.1. It is made up of two functional blocks:

-
Accounting Metrics Collection

The process that monitors signalling functions for calls, service events or sessions established by the network users, or the handling of user traffic for these calls, service events or sessions, or service delivery to the user via these calls, service events or sessions. It is required to provide metrics that identify the user and the user's consumption of network resources and/or services in real-time. The exact behaviour and functionality of this process e.g.:

-
trigger conditions for collection of charging information,

-
information elements to collect,

-
which service events, signalling or user traffic to monitor,

-
relationship to services / bearers / sessions,

depends on functions / services that the NE provides. The Account Metrics Collection can therefore be considered as the network element dependent part of the CTF.

Depending on implementation choice, NE functions (e.g. the handling of service events or signalling / user traffic) may be distributed among multiple physical "devices" within the NE. In order to be able to capture the required charging information from the service events or signalling / user traffic, the design of the Accounting Metrics Collection has to match the physical design / distribution of these functions within the NE. This implies that in case of such distributed NE functionality, the Accounting Metrics Collection becomes a distributed functionality itself.

-
Accounting Data Forwarding

This process receives the collected accounting metrics and determines the occurrence of chargeable events from a set of one or more of these metrics. It then assembles charging events that match the detected chargeable events, and forwards the charging events towards the CDF via the Rf reference point. The charging events provide information pertinent to the chargeable event, i.e. characterising the network resource usage together with an identification of the involved user(s). There is no assumption of any synchronisation between the reception of individual accounting metrics, however, it must be possible for the Accounting Data Forwarding to complete its overall functionality per charging event in real-time.

While the exact information received by the Account Data Forwarding from the Account Metrics Collection, and the relevant chargeable events, are specific to each type of network element, the overall functionality of receiving, assembling and forwarding the charging information can be considered generic. Hence the Accounting Data Forwarding is considered the NE independent part of the CTF.

Even when distributed within the network element or service element, the CTF is considered to be part of the network element or service element. In service-specific cases, the CTF functional components of Accounting Metrics Collection and Accounting Data Forwarding are divided between the UE and the network element or service element. This architecture extension, conditionally required for specific services, is specified in Annex D. 

The behaviour of the CTF with respect to the definition of the chargeable events, the matching charging events and the information elements to collect is specified per domain, subsystem and service in the respective middle tier TS 32.25x, TS 32.26x and TS 32.27x ([10] – [49]).

	Fifth change


Annex D (normative):
Distributed Charging Trigger Function
D.1 General

This annex specifies the enhancement to 3GPP charging architecture and framework in which, when required for a specific service, the Charging Trigger Function is split between the UE that supports that service and the network element or service element. As described in clause 4.3.1.1, the CTF consists of the Accounting Metrics Collection (AMC) function block and the Accounting Data Forwarding (ADF) function block. For select services, the CTF (AMC) is located in the UE and the CTF (ADF) is located in the network element or service element reachable by an application layer protocol. The applicability of this distributed CTF architecture is described in each specific middle tier charging TS that utilizes this construct.

In this present specification, the distributed CTF is only available for offline charging.
D.2
Definitions, symbols and abbreviations
D.2.1
Definitions
(Void)
D.2.2
Symbols

For the purposes of this annex, the following symbols apply:

Xch
Offline charging reference point between a UE and the service NE for charging purposes
D.2.3
Abbreviations
For the purposes of this annex, the following abbreviations apply:

CTF (AMC)
Charging Trigger Function (Accounting Metrics Collection)

CTF (ADF)
Charging Trigger Function (Accounting Data Forwarding)

D.3
Common charging architecture and framework
D.3.1
Charging mechanisms
(Void)

D.3.2
High level common architecture

The logical ubiquitous charging architecture and the reference points for offline charging of figure 4.2.1, extended with the distributed CTF architecture is shown in figure D.3.2.1.
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Figure D.3.2.1: Logical ubiquitous charging architecture and reference points with distributed functional blocks of CTF for offline charging
D.4.3
Charging functions

D.4.3.1 Offline charging functions

D.4.3.1.1 Charging Trigger Function

For a service utilizing the distributed CTF, the CTF is divided into two functional blocks as described in clause 4.3.1.1. The Accounting Metrics Collection (AMC) function block is in the UE that supports the specific service. The AMC sends usage information collected to the Accounting Data Forwarding (ADF) function block of the CTF in the service NE over the service-specific reference point, denoted as X. The subset of X specific to usage information collection for charging purposes is denoted as Xch in figure D.3.2.1.

D.4.3.2 Online charging functions

In this present specification, the distributed CTF is only available for offline charging.

D.4.4
Reference points

D.4.4.1
Offline charging reference points

D.4.4.1.1
Xch
The subset of service-specific reference point X that is specific to usage information collection for charging purposes. 

D.4.4.2
Online charging reference points

In this present specification, the distributed CTF is only available for offline charging.

	End of changes
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