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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.

1
Scope

The objective of this study item is to identify and document  methods to guarantee that all the relevant charging data for an IMS session has been received in order to charge the IMS session correctly.

Within the study scenarios could be covered where a concatenation of applications leeds to an correlation of charging relevant information.

In addition a method to identify all network elements generating CDR for offline charging within an IMS call in order to serve for an effective and accurate IMS Charging correlation is in focus of this study.

The following scenarios are be covered this study:

·  IMS calls where the service invocation is done in the originating and/or terminating home network. Scenarios to be considered should cover different network scenarios like roaming, transit, PSTN interworking, intra home network or home-a to home-b network.IMS Calls where a concatenation of applications appear. The invoked applications can be provided by AS from different networks.

·  IMS Calls where an Application Server hosts several applications invoked during one call.

-
 IMS Calls where call leg manipulation apply and more than one application is involved.

·  IMS Calls where only several IMS network elements are necessary to generate charging information based on operator’s configuration.

·  IMS Other scenarios where a correlation of charging relevant information created by application servers is needed.

The study will identify recommended enhancements to the charging architecture, message and CDR content, and internode signalling.

It will analyse operator requirements in consideration of the roaming scenarios and the existing Charging specifications 

The conclusions are presented in a further section with assumptions made and proposed further proceedings on that issues. 

2
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Editor's Note: This section shows currently more references than needed. At the end of the study an alignment of the used specifications is needed. 

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [100] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [100].

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.

chargeable event: activity utilizing telecommunication network resources 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 may want to charge for.

As a minimum, a chargeable event characterizes the resource / service usage and indicates the identity of the involved end user(s).

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 within the telecommunications network and the associated OCS/BD components whereby information related to a chargeable event is collected, formatted, transferred and evaluated in order to make it possible to determine usage for which the charged party may be billed (offline charging) or the subscriber's account balance may be debited (online charging).

charging event: set of charging information forwarded by the CTF towards the CDF (offline charging) or towards the OCS (online charging). Each charging event matches exactly one chargeable event.
charging function: entity inside the core network domain, subsystem or service that is involved in charging for that domain, subsystem or service.

circuit switched domain: domain within GSM / UMTS in which information is transferred in circuit switched mode.

credit control: mechanism which directly interacts in real-time with an account and controls or monitors the charges, related to the service usage. Credit control is a process of: checking if credit is available, credit reservation, deduction of credit from the end user account when service is completed and refunding of reserved credit not used.

domain: part of a communication network that provides network resources using a certain bearer technology.

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

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

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

"middle tier" (charging) TS: term used for the 3GPP charging TSs that specify the domain / subsystem / service specific, online and offline, charging functionality. These are all the TSs in the numbering range from 3GPP TS 32.250 to 3GPP TS 32.279, e.g. 3GPP TS 32.250 [10] for the CS domain, or 3GPP TS 32.270 [30] for the MMS service. Currently, there is only one "tier 1" TS in 3GPP, which is 3GPP TS 32.240 [1] that specifies the charging architecture and principles. Finally, there are a number of top tier TSs in the 32.29x numbering range ([50] ff) that specify common charging aspects such as parameter definitions, encoding rules, the common billing domain interface or common charging applications.
online charging: charging mechanism where charging information can affect, in real-time, the service rendered and therefore a direct interaction of the charging mechanism with bearer/session/service control is required.

Online Charging System: the entity that performs real-time credit control. Its functionality includes transaction handling, rating, online correlation and management of subscriber account balances.

real-time: real-time charging and billing information is to be generated, processed, and transported to a desired conclusion in less than 1 second.
successful call: connection that reaches the communication or data transfer phase e.g. the "answered" state for speech connections. All other connection attempts are regarded as unsuccessful.
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 utilization charges for the use of a particular bearer / session / service.

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

voice call: any Circuit-switched call, whatever the teleservice used (speech, 3.1 kHz audio, Fax, or CS data) except circuit-switched Video Telephony calls (BS 37, 64 kbit/s unrestricted digital info mode). Voice over LTE is not included in this definition.

3.2
Symbols

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

A
Interface between an MSC and a BSC.

CAP
Reference point for CAMEL between a network element with integrated SSF and the OCS.

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.

R
Reference point between a non-ISDN compatible TE and MT. Typically this reference point supports a standard serial interface.

Ro
Online charging reference point between a Proxy Function and the OCS.

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

Uu
Interface between the Mobile Station (MS) and the UMTS fixed network part.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [100] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [100].

3G
3rd Generation

3GPP
3rd Generation Partnership Project

CAMEL
Customized Applications for Mobile network Enhanced Logic

CAP
CAMEL Application Part

CCA
Credit Control Answer

CCR
Credit Control Request

CGF
Charging Gateway Function

CI
Cell Identity

CS
Circuit Switched

CSE
CAMEL Service Environment

CTF
Charging Trigger Function

DCCA
Diameter Credit Control Application

DP
Detection Point

EDP
Event Detection Point

EMS-Digits
North American Emergency Service Routing Digits

EMS-Key
North American Emergency Service Routing Key

FCI
Furnish Charging Information

GMSC
Gateway MSC

gsmSCF
GSM Service Control Function

gsmSSF
GSM Service Switching Function

GSM
Global System for Mobile communication

HLR
Home Location Register

HPLMN
Home PLMN

HSCSD
High Speed Circuit Switched Data

ICA
Initiate Call Attempt

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

JIP
Jurisdiction Information Parameter

LAC
Location Area Code

LCS
LoCation Service

LR
Location Request

LRN
Location Routing Number

MAP
Mobile Application Part

MCC
Mobile Country Code (part of IMSI)

MF
Mobile Forwarded

MLC
Mobile Location Center

MNC
Mobile Network Code (part of IMSI)

MO
Mobile Originated

MOC
Mobile Originated Call (attempt)

MO-LR
Mobile Originated Location Request

MS
Mobile Station

MSC
Mobile services Switching Centre

MSISDN
Mobile Station ISDN number

MSRN
Mobile Station Roaming Number

MT
Mobile Terminated

MTC
Mobile Terminated Call (attempt)

MT-LR
Mobile Terminated Location Request

NA-ESRD
North American - Emergency Service Routing Digits

NA-ESRK
North American - Emergency Service Routing Key

NE
Network Element

NI-LR
Network Induced Location Request

NP
Number Portability

NPDB 
Number Portability Data Base

OCF
Online Charging Function

OCS
Online Charging System

O-CSI
Originating CAMEL Subscription Information

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephony Network

RAC
Routing Area Code

RAN
Radio Access Network

RNC
Radio Network Controller

SAC
Service Area Code

SCI
Subscriber Controlled Input or Send Charging Information

SRF
Specialized Resource Function

SS7
Signalling System No. 7

SSF
Service Switching Function

T-CSI
Terminating CAMEL Subscription Information

TAP
Transferred Account Procedure
TDP
Trigger Detection Point

UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

VAS
Value Added Service

VCC
Voice Call Continuity

VLR
Visitor Location Register

VMSC
Visited MSC

VoLTE
Voice over LTE


VPLMN
Visited PLMN

VT-CSI
Visited Terminating CAMEL Subscription Information

4
Overview

4.1
General

Within TS 22.115 [102] (Section 4.3.7 Service Aware Charging Requirements) it is one requirement that charging based on identified IMS communication service and the service in use is applied.
IMS enables deployment of new services that can be concatenated. Thus for one session, more than one AS can process a call from User A to User B. Because each service used influences the charging result, an aggregation/correlation of charging data from several IMS elements is required to correctly charge the subscriber. Depending on the services being executed and the particular call type being processed, information from additional IMS nodes, such as the MGCF may also be required to correctly charge the subscriber. The IMS Charging ID (ICID) is used for this correlation.

Information collected in a CDR from S-CSCF indicates which Application Servers are involved in an IMS session. Each AS provides charging data required for correct charging of the session in a separate CDR. When multiple services are invoked on a single AS, it is common practice for each service to generate its own charging data resulting in an individual CDR per service. In this case, the Application Servers information is not sufficient to determine that multiple CDRs are required to correctly charge the session.
In addition in the current IMS Charging, accounting information generated by several network elements may neither be received in real-time nor be synchronized. Currently charging information in CDR cannot enable the Billing Domain (BD) to check integrity of IMS CDRs involved in an IMS call. This could result in the incompleteness of IMS charging correlation.
Also, not all of IMS network elements involved in an IMS call generate charging information since operators may configure just several IMS network elements to generate charging information based on their requirements. This means charging correlation is only applied to CDRs created by these configured IMS network elements. Thus the Billing Domain needs to know which IMS network element is generating offline charging information and is involved in the IMS call to judge the integrity of IMS charging correlation.
Accounting information across several network elements may also neither be received in real-time nor be synchronized. As specified in  TS 32.260 [20] clause 5.2.2.2.4, CDF Connection Failure, CDRs of 1 network element may not be received within a pre-set timeframe. Still a rating algorithm must never overcharge even in case of such delayed CDRs.
When processing millions of records from multiple IMS nodes (with, in some cases, multiple records per node), an efficient method is required to guarantee that all the records necessary to charge the user for the IMS session have been received.

Accurate differentiated service-aware correlation and rating requires an algorithm to determine if all CDRs are delivered and available for processing. Problematic is a correlation of CDR's in cases like:
·  Rating of CDRs only based on Service 1 information will be faulty in case AS hosting Service 1 and AS hosting Service 2 both had been involved. 
·  An algorithm expecting always Service 1 and Service 2 CDRs will fail, where only AS hosting Service 1 had been involved. 

·  An algorithm to determine if CDRs from all IMS nodes (not only AS) necessary have been received.
5
Description of Scenarios

5.1
Methodology 
5.2
Scenario 1 MMTel
-
Vast majority of users Abasic  are only subscribed to Multimedia Telephony Service (TS 22.173 [108])

-
 "Calling Party Pays" charging model is applicable (TS 22.115[102])

-
 MMTel AS CDR provides sufficient accounting information to charge the call
For this scenario, the Application Servers information stored in the S-CSCF CDR is sufficient for the BD to know that there is a CDR required from the MMTel server and that BD could be aware that the MMTel server only hosts one service that can be executed to ensure that it has all the necessary CDRs.
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5.3
Scenario 2 TelCo Enterprise Service
-
Minor group of users Aebs are subscribed to Multimedia Telephony Service (TS 22.173 [108]) and additionally to Enterprise Billing Service (EBS).

-
EBS Service enables:

-
Charging of session and service to 3rd party (TS 22.115 [102])
-
Both MMTel AS and EBS AS provide accounting-relevant information.
For this scenario, the Application Servers information stored in the S-CSCF CDR is sufficient for the BD to know that there is a CDR required from the MMTel server and EBS Server and that BD could be aware that both the MMTel server and EBS server only host one service that can be executed to ensure that it has all the necessary CDRs.
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5.4
Scenario 3: Enhanced Multimedia Telephony (EMT)
-
User AEMT is subscribed to Multimedia Telephony Service (TS 22.173 [108])

-
Additionally User AEMT is subscribed to EMT Service, which invokes App1.

-
Two applications resides on same generic service platform SIP-AS

-
App1: Filtering/manipulation of customer-specific headers. No CDR is written

-
App2: Tailored implementation of call leg manipulation
Would write CDRs in case of invocation. But is not invoked in this example.

-
In case of involvement of App1, MMTel AS provide sufficient accounting information

-
In case of involvement of App2, accounting information of both services must be correlatedFor this scenario, since CDRs may be generated by the SIP AS, the Application Server information stored in the S-CSCF CDR is not sufficient for the BD to know which CDRs may be required from the SIP AS server.
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5.5
Scenario 4: Small Business Telephony (SBT)
-
User ASBT is subscribed to Multimedia Telephony Service (TS 22.173 [108])

-
Additionally User ASBT is subscribed to SBT Service which invokes App2

-
At end of call App2 terminates leg towards A-party including MMTel session and connects B-party with an IVR e.g. collecting costumer feedback 

-
In case of involvement of App2, accounting information of both services must be correlated as MMTel CDR provides wrong service delivery end timestamp.

For this scenario, since CDRs may be generated by the SIP AS, the Application Server information stored in the S-CSCF CDR is not sufficient for the BD to know which CDRs are required from the SIP AS server. 

For this scenario a correlation of MMTel-AS CDR and App2/SIP-AS CDR is mandatory for a correct service charging.
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Conclusions
Editor's note: This subclause describes the conclusions within the present document.
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