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1
Scope

The present document is part of a series of Technical Specifications (TSs) that specify charging functionality and charging management in GSM/UMTS networks. The GSM/UMTS core network charging architecture and principles are specified in TS 32.240 [1], which provides an umbrella for other charging management TSs that specify:

-
the content of the CDRs per domain and subsystem (offline charging);

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

-
the functionality of online and offline charging for those domains and subsystems;

-
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 Offline Charging description for the 3GPP Circuit Switched domain, based on the functional descriptions of the 3GPP bearer-, tele- and supplementary services in TS 22.002 [200], TS 22.003 [201] and TS 22.004 [202], respectively. This charging description includes the offline charging architecture and scenarios specific to the CS domain, as well as the mapping of the common charging architecture specified in TS 32.240 [1] onto the CS domain. It further specifies the structure and content of the CDRs for offline charging. 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 these CDR types 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 billing system or a mediation device) is specified in TS 32.297 [52].

Note that online charging for the CS domain is solely based on CAMEL (TS 23.078 [207] and TS 29.078 [213]) and therefore outside the scope of the 32 series of charging specifications.

All terms, definitions and abbreviations used in the present document, that are common across 3GPP TSs, are defined in TR 21.905 [100]. Those that are common across charging management in GSM/UMTS 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 TS 22.115 [101].
	Next change


3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [50], TS 32.240 [1] and the following apply:

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

advice of charge: real-time display of the network utilization 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.

Advice of Charge (AoC) service: combination of one or more services, both basic and supplementary, together with a number of other charging relevant parameters to define a customized service for the purpose of Advice of Charge

billing: function whereby CDRs generated by the charging function are transformed into bills requiring payment

Billing Domain: part of the operator network, which is outside the core network, that receives and processes charging information from the core network charging functions
It includes functions that can provide billing mediation and billing end applications.

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

CDR field categories: Defined in TS 32.250. They are divided into the following categories:

-
Mandatory: field that shall be present in the CDR.

-
Conditional: field that shall be present in a CDR if certain conditions are met.

-
Operator Provisionable: Mandatory: A field that operators have provisioned to be included in the CDR for all conditions.

-
Operator Provisionable: Conditional: A field that operators have provisioned to be included in the CDR if certain conditions are met.

Charging Data Record (CDR): record generated by a network element for the purpose of billing a subscriber for the provided service
It includes fields identifying the user, the session and the network elements as well as information on the network resources and services used to support a subscriber session. In the traditional circuit domain, CDR has been used to denote "Call Detail Record", which is subsumed by "Charging Data Record" hereafter.

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

charging destination: also referred to as a destination for charging, this is a nominal reference defining the point of termination of a connection for charging purposes

charging origin: nominal reference defining the point of origin of a connection for charging purposes

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

I2 reference point: specified for use of call control protocol between MSC Server enhanced for ICS toward CSCF/ACTF, based on Mw reference point as defined in TS 23.002 [102] and the 3GPP profile of SIP as defined in accordance with TS 24.229 [220] and TS 23.292 [219].
inter-system change: change of radio access between different radio access technologies such as GSM and UMTS

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

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

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: charging mechanism where charging information does not affect, in real-time, the service rendered

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 session/service control is required

real time: real time charging and billing information is to be generated, processed, and transported to a desired conclusion in less than 1 s

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 service

UMTS only: indicates 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.

	Next change


4.1
High level CS domain architecture

Figure 4.1.1 shows the 3G logical architecture as described in TS 23.002 [102]. Refer to TS 23.002 [102] for a description of the reference points not covered in the present document.
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Figure 4.1.1: Overview of the 2G, 3G CS and PS and E-UTRAN PS logical architecture

The 3rd Generation Mobile system is logically implemented on the GSM/GPRS structure through the addition of a new air interface supported by two network nodes, the RNC and the Node B. No inference should be drawn about the physical configuration on an interface from figure 4.1.1.

The CAMEL entities are not shown in figure 4.1.1. For the relationship ship of the CAMEL entities to the core network entities illustrated above, refer to TS 23.002 [102].

Network architecture for service centralization and continuity is presented in TS 23.002 [102].
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5.1.0
General
The following high-level requirements summarize the more detailed requirements of TS 22.115 [101].

1.
to provide a CDR for all charges incurred and requiring settlement between the different commercial roles;

2.
to allow itemized billing for all services (including CAMEL) charged to each subscription, including voice and data calls, and services offered by home environments, taking into account:

-
information provided by the user (including authentication parameters, etc.);

-
information provided by the serving network (including Serving Network Id, timestamps, etc.);

-
information provided by the service (including charged party, long calling, multimedia, etc.).

3.
to allow fraud control by the Home Environment and the Serving network.

	Next change


5.1.3.9
Call re-establishment

In case of radio link failure as described in TS 24.008 [68], the MS may attempt to re-establish the call using the procedures described in TS 24.008 [68].

For the time period between the detection of the radio link failure by the mobile station and the successful re‑establishment of the call, the advice of charge function in the MS is suspended as described in TS 24.086 [222]. In order to minimize the difference in charges between the on-line calculations performed by the MS and the off‑line processing on the basis of the CDRs, it is necessary to exclude the time taken for the re-establishment phase from the chargeable duration stored in the CDRs.

If the re-establishment attempt fails then an ordinary CDR (MOC/MTC) shall be produced with the cause for termination value "stable call abnormal termination". The chargeable duration stored in this record covers the time period from "Answer" to the detection of the radio link failure by the MSC server.

If, the attempt to re-establish the call succeeds then the current CDR shall be closed with the cause for termination value "partial record call re-establishment" and a new partial record shall be opened for the re-established call. The chargeable duration stored in the original record is once again the time period from "answer" to detection of the radio link failure by the MSC server. Both the "seizure" and "answer" times of the subsequent partial record correspond to the time at which the new traffic channel is allocated for the re-established call.

Further radio link failures during the re-established call may result in the generation of additional partial records as described above. All of the partial records belonging to the same connection are identified by the same call reference and a running sequence number.

NOTE:
As the MS and MSC server may detect the radio link failure at different points in time, it is not possible to guarantee that the duration used for the AOC display corresponds to that recorded in the CDRs. The purpose of the above procedure is merely to minimize any discrepancies that may occur.
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5.1.3.15
Service Change and Fallback

Service Change and UDI/RDI Fallback (SCUDIF) provides the possibility of changing the transport bearer capabilities for circuit switched multimedia applications using 64 kbit/s UDI refer TS 23.172 [209]. 

It allows users to achieve successful call establishment when end to end circuit-switched (CS) multimedia is not possible (fallback to speech) or when signalling of the feature is not possible in the network (fallback to preferred service).  Furthermore, it allows the users to swap between a multimedia service and basic speech during an established call.

SCUDIF functionality encloses two sub-functionalities:

-
Service-Change: when two services (multimedia and speech) are available during the active call, users may request a Service-Change to switch between the two services.

-
Fallback: when two services (multimedia and speech and visa versa) are proposed but only one of them is available or wanted, only the available service is selected, e.g. fallback from multimedia to speech.

Editor’s note: More details for the charging description are needed.

	Next change


5.1.3.17
Enhanced MSC server for SRVCC support

The standard MSC behaviour is enhanced for supporting Single Radio Voice Call Continuity (SRVCC) between E‑UTRAN access and UTRAN/GERAN accesses, between UTRAN (HSPA) access and UTRAN/GERAN accesses,  for voice calls and emergency calls anchored in the IMS, as defined in  TS 23.216 [215]. Charging is provided from the MSC server enhanced for SRVCC for successful calls/emergency calls transfer. 

When session transfer procedure from IMS to CS is performed by MSC server enhanced for SRVCC interfacing IMS through a SIP interface, according to TS 23.237 [223], this MSC server enhanced for SRVCC behaves as an end-point of the IMS domain, and as such, generates an IMS Charging Identifier (ICID) in order to allow correlation. See TS 32.260 [20] for IMS Charging Identifier (ICID) definition. 

The Network provided Location information (NetLoc) is described in the TS 23.228 [211] and for emergency service request using PCC-based solutions for the UE location in TS 23.167 [218]. 
Note: In case of SRVCC the “anchor MSC” is  not aware of some relevant call information e.g duration of the whole call, real called_number, because the call previously started on PS side before the  transfer to CS-side . Only the IMS Charging is aware of whole duration of the call.
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5.1.3.19
Enhanced MSC server for ICS support

The standard MSC behaviour is enhanced for supporting ICS for voice/video calls, as defined in TS 23.292 [219]. Charging is provided from the MSC server enhanced for ICS for voice/video call. 

When session setup is performed by MSC server enhanced for ICS interfacing IMS through a SIP interface, according to TS 23.292 [219], this MSC server enhanced for ICS behaves as an end-point of the IMS domain, and as such, generates an IMS Charging Identifier (ICID) in order to allow correlation.
Terminating case the IMS Charging Identifier (ICID) may be generated by one IMS network element (e.g. the P-CSCF originating side) and forwarded to another IMS network elements. Enhanced MSC server for ICS receives the ICID by the INVITE from incoming side. The MSC server enhanced for ICS includes the ICID to CDRs for correlation purpose.
In register case the MSC server also generates the Inter Operator Identifier (IOI) for identifiying involved network in a REGISTER-transaction. 
In addition to the standard MSC Server behaviour, an MSC Server that has been enhanced for ICS shall provide the User Location Information (e.g. CGI or SAI) and/or UE Time Zone for an identified ICS user as specified in 
TS 23.292 [219]. 

The MSC server shall include the ICID as specified in TS 32.260 [20]. 
	Next change


5.2.1.28
ICS MSC server Mobile Originating call

Figure 5.2.1.28 illustrates an outgoing call from subscriber “A” to subscriber "B", the A’s calls is anchored in the home network. 

The call is first routed to ICS MSC (1). The MSC server shall create MOC record with ICS I2 active flag and ICID for accounting purposes. 

The MSC server routes the call to SCC-AS via IM subsystem (2)(3). 

This IM subsystem shall create a IMS record(s) and SCC-AS shall create IMS-AS CDR, see TS 32.260 [20]. 

In the figure is not show service control signalling in the IM CN subsystem and UE IMS registration to SCC-AS, see TS 23.292 [219] During the UE IMS registration to SCC-AS procedure the MSC server shall create ICS Register record, see clause 5.2.1.29.

The records generated are subsequently transferred to the Billing System of the appropriate HPLMN (A). The MOC record generated by the originating MSC server shall be employed to create the appropriate MOC TAP record. The TAP records shall be included in a TAP file and transmitted to the HPLMN (A).
Table 5.2.1.28: Records generated for Mobile Originating ICS call

	ICS MSCserver
	IM subsystem
	SCC-AS

	MOC record
	IMS record(s)
	IMS-AS record
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Figure 5.2.1.28 ICS MSC server Mobile Originating call
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5.2.2
Message flows

Not applicable, as the separation of the CTF and CDF is not in the scope of the CS domain charging standards. Refer to clause 4.2 for further information.

Vendors may nevertheless implement a separate CDCF and CCF for CS domain charging. In this case, the approach chosen shall conform to the principles and protocol applications specified in TS 32.299 [50].
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Annex A (informative):
CDR File Transfer compliant with earlier 3GPP releases

This group of TMN functions is concerned with the bulk transfer of call and event records from the NEF record filestore to the NEF.

The call and event records shall be transferred from the NEF to the OSF by the use of FTAM protocol on X.25 or TCP/IP, and FTP or TFTP over TCP/IP. For further details of the use of FTAM see GSM 12.01 [297] and of the use of FTP see RFC 959 [400] and TFTP see [401].

In addition to the simple file transfer services provided by FTAM, peer-to-peer application process communication may be also be supported. The use of CMIS services for the uploading of files from the NEF to the OSF is specified in GSM 12.00 [296].

	Next change


Annex B (informative):
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