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Foreword
This Technical Specification has been produced by the 3 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 thefird digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editoria only changes have been incorporated in the document.

3GPP
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1 Scope

The present document is part of a series of documentsthat specify charging functionality and charging management in
GSM/UMTS networks. The GSM/UMTS core network charging architecture and principles are specified in 3GPP
TS 32.240 [1], which provides an umbrellafor other charging management TSsthat 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,

- theinterfaces that are used in the charging framework to transfer the charging information (i.e. CDRs or charging
events)

The compl ete document structure for these TSsisdefined 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-, tle- and supplementary servicesin 3GPP TSs 22.002 [60], 22.003 [61] and
22.004 [62], respectively. This charging description includes the offline charging architecture and scenarios specific to
the 3GPP CS domain. It specifies the structure and content of the CS domain CDRs for offline charging. The
parameters, abstract syntax and encoding rules for these CDR types are specified in TS 32.298 [41]. The mechanisms
used to transfer the CDRs from the network to the operator’ sbilling domain (e.g. the billing system or a mediation
device) are specified in TS 32.297 [42].

Note that online charging for the CS domain is solely based on CAMEL (TS 23.078 [67] and TS 29.078[73]) and
therefore outside the scope of the 32 series of charging specifications.

All references, abbreviations, definitions, descriptions, principles and requirements, used in the present document, that
are common across 3GPP TSs, are defined in the 3GPP Vocabulary, TR 21.905 [50]. Those that are common across
charging management in GSM/UMTS domains 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 itemsthat are specific to the present
document are defined exclusively in the present document.

3GPP
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2

References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

a)

(1]

[2]-[39]
[40]

[41]

[42]

[43]

[44]
[45]-[49]
b)

[50]

(51]

[52]

(53]

[54]

[55]
[56]-[59]
0)

[60]

[61]

[62]

[63]

[64]

[65]

The 3GPP char ging specifications

3GPP TS 32.240: "Telecommuni cation management; Charging management; Charging
Architecture and Principles’.

Void.

3GPP TS 32.299: "Tel ecommunication management; Charging management; Diameter charging
application”.

3GPP TS 32.298: "Te ecommunication management; Charging management; Charging Data
Record (CDR) parameter description”.

3GPP TS 32.297: "Tel ecommunication management; Charging management; Charging Data
Records (CDR) file format and transfer".

Void.

3GPP TS 32.295: (Ga/ GTP')

Void.

Common 3GPP specifications

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 22.101: "Service aspects, Service Principles'.

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

3GPP TS 23.002: "Network Architecture”.

3GPP TS 23.003: "Numbering, addressing and identification".

3GPP TS 27.001: "General on Termina Adaptation Functions (TAF) for Mobile Stations (MS)".
Void.

other Domain and Service specific 3GPP / ETSI specifications

3GPP TS 22.002: "Circuit Bearer Services (BS) supported by a Public Land Mobile Network
3GPP TS 22.003: "Circuit Teleservices Supported by a Public Land Mobile Network (PLMN)".
3GPP TS 22.004: "General on Supplementary Services'.

3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

3GPP TS 22.086: "Advice of Charge (AoC) supplementary services - Stage 1".

3GPP TS 23.009: "Handover procedures’
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(66]
(67]

(68]
[69]

[70]

[71]

[72]
[73]

[74]
[75]-[99]
d)

[100]

[101]
[102]

[103]

[104]
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3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

3GPP TS 23.078: " Customised Applications for Mobile network Enhanced Logic (CAMEL);
Stage 2"

3GPP TS 24.008: "Mobileradio interface layer 3 specification; Core Network Protocals; Stage 3".

3GPP TS 24.080: "Mobileradio Layer 3 supplementary service specification; Formats and
coding".

GSM 08.08: "Mobile-services Switching Centre - Base Station System (MSC - BSS) interface;
Layer 3 specification”. - Thisreference does NOT exigt in Rel-5, hence needs to be replaced e.g.
by 48.008 or removed.

3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS Extension
(BSSAP-LE)".

3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

3GPP TS 29.078: " Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase
3; CAMEL Application Part (CAP) specification”.

3GPP TS 29.007: “General requirements on interworking between the Public Land Mobile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)”.

Void.

Relevant ITU Recommendations

ITU-T Recommendation E.164: "The international public telecommunication numbering plan™.
ITU-T Recommendation X.121: "International numbering plan for public data networks’.

ITU-T Recommendation Q.767: "Application of the ISDN user part of CCITT signalling System
No.7 for international 1SDN interconnections’.

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

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

3.1 Definitions

For the purposes of the present document, the following terms and definitions given in 3GPP TR 21.905 [50], 3GPP
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 utilisation chargesincurred by the Mobile Station. The charges are
displayed in the form of charging units. If a unit priceis stored by the M S 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 anumber of other
charging relevant parameters to define a customised 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 mechanismsto support operator specific services even when roaming
outside HPLMN.

CAMEL subscription information: identifies a subscriber as having CAMEL services.

Char ging 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 asinformation 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 hasto pay parts or the whole charges of the chargeable event,
or athird party paying the charges caused by one or dl usersinvolved in the chargeable event, or anetwork operator

charging: function whereby information related to a chargeable event is formatted and transferred in order to makeit
possible to determine usage for which the charged party may be billed

charging destination: also referred to as a destination for charging, thisis anominal 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 istransferred in circuit mode

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

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
For multi system casesthisis determined by the current serving radio access network.

in UMTS,...: qudifier indicating that this paragraph appliesonly to UMTS System
For multi system casesthisis determined by the current serving radio access network.

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 Char ging:
Online Charging:

3GPP
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real time: real time charging and billing information isto be generated, processed, and transported to adesired
conclusion in less than 1 second.

successful call: connection that reaches the communication or datatransfer 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 utilisation 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 thisis
determined by the current serving radio access network.

Editor’s Note: to be completed

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:

3GPP 3 Generation Partnership Project

AoC Advice of Charge

BCSM Basic Call State Model

BD Billing Domain

CAl Charge Advice Information

CAMEL Customised Applications for Mobile network Enhanced Logic
CDR Charging Data Record

Cs Circuit Switched

DP Detection Point

EDP Event Detection Point

EIR Equipment Identity Register
EMS-Digits North American Emergency Service Routing Digits
EMSKey North American Emergency Service Routing Key
FClI Furnish Charging Information

FTAM File Transfer, Access and Management
GMSC Gateway MSC

gsmSCF GSM Service Control Function

gsmSSF GSM Service Switching Function

HLR Home L ocation Register

HPLMN Home PLMN

HSCSD High Speed Circuit Switched Data

IMEI International Mobile Equipment Identity
IMSI International Mohile Subscriber [dentity
ISDN Integrated Services Digital Network

JP Jurisdiction Information Parameter
LAC Location Area Code

LR Location Request

LRN Location Routing Number

MLC Mabile Location Center

MOC Mobhile Originated Call (attempt)
MO-LR Mobile Originated Location Request
MS Mobile Station

MSC Mobhile Switching Centre

MSRN Mobile Station Roaming Number

MTC Mobile Terminated Call (attempt)
MT-LR Mobile Terminated L ocation Request
NAR North America Region

NE Network Element

NI-LR Network Induced Location Request

NP Number Portability

NPDB Number Portability Data Base

O_CS Originating CAMEL Subscription Information
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PLMN
SAC
SCF
SCI
SMS
ss7

T CSl
TDP
UMTS
USIM
USSD
UTRAN
VAS
VLR
VMSC
VPLMN
VT-CS|
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Public Land Mobile Network

Service Area Code

Service Control Function

Subscriber Controlled Input or Send Charging Information
Short Message Service

Signaling System No. 7

Terminating CAMEL Subscription Information
Trigger Detection Point

Universal Mobile Telecommunications System

User Service Identity Module

Unstructured Supplementary Service Data

Universal Terrestrial Radio Access Network

Value Added Service

Vigitor Location Register

Visited MSC

Visited PLMN

Visited Terminating CAMEL Subscription Information

Editor’s Note: to be completed

3.3 Symbols

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

A

B
Gd

lu
kbit/s
Mc

R

Reporting Area
Service Area

Um

Uu

Interface between an MSC and aBSC

Interface between an SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN
Interface between the RNS and the core network. It is also considered as a reference point
Kilobits per second

Interface between the MGW and (G)M SC server

Reference point between anon-1SDN compatible TE and MT. Typically thisreference point
supports a gandard serid interface.

The service area for which an MSslocation shall be reported

The location accuracy level needed for service management purposes in the 3G-SGSN, e.g. a
routing area or a cell. The 3G-SGSN can request the SRNC to report: i) the MS's current service
areg; ii) when the MS movesinto a given service areg; or iii) when the MS moves out of a given
service area

Interface between the Mobile Station (MS) and the GSM fixed network part. The Um interfaceis
the GSM network interface for providing Packet-Switched services over theradio to the MS.
The MT part of the MSis used to access the Packet-Switched servicesin GSM through this
interface.

Interface between the Mobile Station (MS) and the UMTS fixed network part. The Uu interfaceis
the UMTS network interface for providing Packet-Switched services over theradio to the MS.
The MT part of the MSis used to access the Packet-Switched servicesin UMTS through this
interface.

Editor’s Note: to be completed
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4 Architecture Considerations

4.1 CS domain offline charging architecture

Figure 4.1 shows the 3G logical architecture as described in 3GPP TS 23.002 [53].
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Figure 4.1: Overview of the 3G CS and PS Logical Architecture

The 3" Generation Mobile system islogically 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.

The CAMEL entities arenot shown in figure 4.1. For therelationship ship of the CAMEL entities to the core network
entitiesillustrated above, refer to3GPP TS 23.002 [53].
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Figure 4.2: 3G charging logical architecture

Figure 4.2 illustrates the 3" Generation charging logical architecture, which is subdivided by the two transmission
planes, the Circuit Switched (CS) domain and the Packet Switched (PS) domain. The CDRs generated by the serving
nodes (SGSN, GGSN) for the appropriate domain are forwarded via the Charging Gateway Function (CGF) entities to
the Billing System (BS) for processing. The SCF may also transfer CDRs directly to the BS. However, the current
specifications do not include any CDR descriptions for the SCF. (While not shown explicitly in figure 4.2, the VLR
may also generate CDRs. CDRs for the Multimedia Messaging Service (MMYS) are ddlivered by the MM S Relay/Server
when receiving or delivering multimedia messages to the MM S User Agent or to another Multimedia Messaging
Service Environment (MMSE). CDRs from the MM S Relay/Server aretransferred directly to the BS. The CGF hasa
significant role in the PS domain and is elaborated on in the subclause 4.3.

The detail s of the connectivity from the CS/PS domain to the Service domain is out of scope for the present document.
For more information about possible implementationsfor MM S see 3GPP TS 23.140 [19].

Editor’ snote: some cleanup of text and diagramsis needed.

4.2 CS domain online charging architecture

CS domain online charging isimplemented by CAMEL techniques as described in TSs 23.078 [67] and 29.078 [72], i.e.
outside the scope of the 32 series of charging TSs.
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Note that the CDRs described in the present document do contain CAMEL information. This is because some of that
information isrelevant to offline charging in case of CAMEL control of (part of) the cdl, and thus needs to be captured
in the offline charging information. However, thisis not related to the online charging functions for the CS domain.

5 CS domain charging principles and scenarios

Editor’snote: check the following text or add as appropriate a description that CDRs for calls contain all information,
such as BS/'TS/SS used, channels, etc.

Editor’snote: check the following text or add as appropriate a description of BS30 accounting in the IGW.

5.1 CS domain charging principles
The following high-level requirements summarize the more detailed requirements of 3GPP TS 22.115 [52].
1. toprovideaCDR for all chargesincurred and requiring settlement between the different commercial roles;

2. toalow itemised hilling 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. toallow fraud control by the Home Environment and the Serving network.

51.1 Charging Information

The MSC server and Gateway M SC server are responsible for the collection of all charging relevant information for
each MSand PSTN connection and for the storage of thisinformation in the form of CDRs.

Circuit switched calls can be charged in one MSC server (the anchor MSC server) where all relevant dataiis available.
That is guaranteed by routing all signalling information though the anchor MSC server even if the traffic channd of a
call isrouted through another MSC server due to handover.

The Gateway M SC server acts as a gateway into other PLMN or fixed networks. Within the PLMN, the GM SC server
isresponsible for the generation of CDRs for calls routed from or into other networks.

If subscribed CAMEL services apply to MS, the (G)MSC servers contain CAMEL subscription data providing the
information required for invocation of the CAMEL dialogues for controlling the MS terminating and MS originating
calls. Charging datarecord parametersresulting from the CAMEL treatment applying to MS callsis derived from the
CAMEL subscription data.

In addition to user subscribed services, specific dialled CAMEL services might be invoked which also influence
existing records or even trigger the generation of separate records steered by service logic.

In addition to the information collected from these network e ements, network management functions arerequired for
the administration of on-line charging data stored in the MSC servers. Thisdatais employed to drive the charge display
in the Mobile Station (MS) asrequired by the advice of charge (AoC) service and defined by TS 22.086 [64] and
TS22.024[63].

3GPP
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5.1.1.1 Subscriber billing

The charging data collected from the HPLMN, interrogating PLMN, and/or VPLMN network elements is employed to
determine the network utilisation charges for the basic and supplementary services utilised by the home subscribers of
the PLMN. The charges calculated are then combined with the network access (subscription) charges and billed to those
customers directly serviced by the PLMN.

For those subscribers handled by Service Providers, the billing information is employed for both wholesale (Network
Operator to Service Provider) and retail (Service Provider to Subscriber) billing. Consequently, having been processed
by the PLMN Billing System, the charging data collected from the network el ements may also be sent to the Service
Provider for further processing.

5.1.1.2 Settlements of Charges

51121 Inter-PLMN accounting

Inter-PLMN accounts for roaming traffic are determined in accordance with ITU-T principles (see ITU-T
Recommendation D.93 [104]) and are settled by means of the GSM Association's Transferred Account Procedure
(TAP).

51.1.2.2 'Visitors' from other PLMNs

The CDRs collected from the network also include details of the services employed by visiting (roaming) subscribers.
The charges for mobile originated calls (MOCs) and for supplementary services used are calculated as for home
subscribers, converted to an agreed accounting currency and included in the CDRs for the TAP. Even if mobile
terminated calls (MTCs) are zero-priced in the visited network (VPLMN), in the absence of "optimised routing' the
MTC TAP records are still required by the home network (HPLMN) in order to determine there-routing charges from
the HPLMN to the VPLMN.

The TAPrecords generated are exchanged with each HPLMN on aregular basis. These TAP records form the basis of
the invoice submitted by the VPLMN for the traffic carried.

5.1.1.2.3 'Home' subscribers roaming in other PLMNs

The HPLMN receives TAP records from each VPLMN for services employed by home subscribers whilst roaming.
These records are employed to verify theinvoices from the VPLMN and to hill the home subscribers for the services
used. The charges contained in the TAP records are converted from the accounting currency to the local currency and a
handling surcharge (mark-up) is added if required. The TAP records are subsequently passed to the subscriber billing
process described in subclause 5.1.1.1.

5.1.1.24 Fixed network operators and other service providers

The settlement of accounts with the operators of fixed networks for traffic carried, is generally performed on a bulk
basis according to the principles outlined in the ITU-T D-series recommendations.

The traffic accounted for in this manner may include:

outgoing (Mobile to Land) traffic;

- incoming (Land to Mohile) traffic;

trangit traffic, carried by intermediate networks;
- dgnaling (MAP/SCCP, CAP/SCCP) traffic such as location updates.

Accounting information may also be required for the use of services provided by other operators such as short message
service centres and other value added service (VAS) providers.

The charges for the various traffic shares may be determined on the basis of the CDRs generated by the network
elements or on the basis of bulk counters (accounting meter records) in the gateway M SC servers (GMSC servers). For
the purpose of the present document, the management information required is assumed to be derived from CDRs. The
management of accounting meters is outside the scope of the present document.

3GPP



Release 6 16 3GPP TS 32.250 V1.0.0 (2003-12)

51.1.3 Service Information

The charging data collected from the network elements may be used to provide statistical information concerning the
use of services, by both home and visiting subscribers, within the network. In addition, the introduction of new services
and/ or modificationsto the tariffs of existing services may a so require the distribution of the appropriate tariff
information to the network elements for Advice of Charge purposes.

5.1.2 General Aspects of Charging Data

Charging datarecord (CDR) generation and contents should be flexible and unnecessary redundancy in data should be
avoided. Charging dataare collected for successful and selected unsuccessful subscriber transactions. The subscriber
transaction is seen as being successful in the MSC server (where the CDR is generated) either if acall isanswered or if
the Short Message Service Centre has confirmed the successful receipt of amobile originated short message.

Unsuccessful call attempts arerecorded in the case of partial record generation dueto CAMEL FollowOnCals. If in
such a call constellation the answer state isreached at least once, subsequent unsuccessful set-up of a connection
configuration is also recorded in order to provide a complete sequence of FIRST, INTERMEDIATE and LAST records.

Charging datais aso collected for supplementary service activity.

At termination of the subscriber transaction these data are formatted into CDRs. These records are forwarded onto MSC
server's disk file which congtitute the source for further transportation of that data to a Billing System. For the purpose
of the present document, the CDRs are considered to be collected, in near real-time, by the following network elements:
the MSC servers, MGWSs, and location registers.

The data collected by the network elements are sent to, or collected by, the appropriate Billing System for storage and
further processing.

Similarly, the tariff data required by the network elementsto provide on-line charging information are distributed by the
appropriate management system.

Editor’ s note: review/cleanup of text isneeded.

5.2 CS domain offline charging scenarios

5.2.1 Basic principles

This subclause contains a number of example scenarios illustrating the purpose and practical usage of the various types
of records defined in the previous subclauses. These examples are by no means exhaustive.

For the purpose of these examples, the following assumptions have been made:

- that the MSC server and VLR are co-located;

that the records are sent to a post-processing system;

- that the generation of all of the record types described in this subclause has been enabl ed;

that the HLR interrogation records are produced in the HLR and not the interrogating MSC server;
- that supplementary service actions are recorded in separate CDRs.
The following conventions have been used for the figures contained within this subclause:

1) Network connections and signalling transactions areillustrated by means of solid lines and referenced by number
eg. (1);

2) Operation & Maintenance actions, such as the transfer of CDRs, are represented by means of dotted lines and
referenced by letter e.g. (A);

3) The Billing System has been included in some, but not all, of the examples. The only reason for thisdecision is
to simplify theresulting figures. The presence of a Billing System is assumed even if not explicitly included.

3GPP
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The following examples areincluded:
1) Mobileto Land (outgoing) cdll;
2) Landto Mobile (incoming) call;
3) Mobileto Mobile call within the same network;
4) Incoming call to arocaming subscriber;
5) Incoming call to aPLMN Service Centre
6) Call Forwarding Unconditional;
7) Call Forwarding conditional (on Busy);
8) Ddivery of a Mobile Terminated Short Message;
9) Call Hold and Multi-party services;
10) Outgoing call handled by CAMEL;
11) Incoming call handled by CAMEL without redirection;
12) Incoming call to aroaming subscriber handled by CAMEL;
13) Incoming call handled by CAMEL with redirection decided and forwarding leg handled by CAMEL,;

14) Incoming call handled by CAMEL without redirection and forwarded early using GSM SS but controlled by
CAMEL,;

15) Incoming call handled by CAMEL without redirection and forwarded late using GSM SS but controlled by
CAMEL,;

16) Early forwarded call controlled by CAMEL;

17) Lateforwarded call controlled by CAMEL;

18) Incoming call handled by CAMEL with redirection imitated by CAMEL feature;

19) Incoming call handled by CAMEL in MSC Server without redirection;

20) Outgoing call handled by CAMEL Dialled CSl Trigger;

21) Incoming call handled by CAMEL with redirection decided and forwarding leg handled by CAMEL;
22) Mobile terminated location reguest.

5.21.1 Mobile to land (outgoing) call
Figure 5.1 illustrates a simple outgoing call from a PLMN subscriber "A" to a fixed network subscriber "B" (1).
The originating MSC server (MSC-A) shall generate an MOC record for subscriber "A™.

The GMSC server shall create an outgoing gateway record for accounting with the fixed network including details of
the point at which the call |eft the PLMN i.e. the GMSC server id. and outgoing trunk group. Thisrecord also includes
time stamps to determine both the hol ding time of the outgoing trunk and the duration of the conversation.

Even if the MSC server and GM SC server are co-located both records shall be produced.
The records generated are subsequently transferred to the Billing System of the PLMN (A).
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Figure 5.1: Mobile to land (outgoing) call
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5.2.1.2 Land to mobile (incoming) call
Figure 5.2 illustrates a simple incoming call from afixed network subscriber A" toa PLMN subscriber "B".

The incoming call isfirst routed to a GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes to record the point at which the call entered the network together with the time
stampsrequired to calculate the holding time of the incoming trunk and the conversation duration. This gateway record
shall contain the IMSI of the called subscriber.

The GMSC server interrogates the HLR of the called subscriber in order to determine his current location (2). The HLR
shall create an HLR interrogation CDR.

The GMSC server routes the call to the MSC server at which the subscriber is currently registered (3). Thisterminating
MSC server (MSC-B) shall creste an MTC record for subscriber "B".

Even if the MSC server and GM SC server are co-located both the MTC and gateway records shal be produced.
The records generated are subsequently transferred to the Billing System of the PLMN (A).

Figure 5.2: Land to mobile (incoming) call
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5.2.1.3 Mobile to mobile call within the same network
Figure 5.3 illustrates a ssimple mobile to mobile call from subscriber "A™ to subscriber "B" both within the same PLMN.
The originating MSC server (MSC-A) shall produce an MOC record for the call to subscriber "B".

Having received a set-up request from subscriber "A" (1), MSC-A interrogates the HLR of the called subscriber in order
to determine his current location (2). The HLR shall create an HLR interrogation CDR.

MSC-A routes the call to the MSC server at which subscriber is currently registered (3). Thisterminating MSC server
(MSC-B) shall create an MTC record for subscriber "B". If MSC-A and MSC-B are co-located, then both the MOC and
the MTC records shall be produced in the same MSC for this call.

Therecords generated are subsequently transferred to the Billing System of the PLMN.

Figure 5.3: Mobile to mobile call

5214 Incoming call to a roaming subscriber

Figure 5.4 illustrates an incoming call from afixed network subscriber "A" toa PLMN subscriber "B" who is currently
roaming in another PLMN.

The call isfirst routed to a GMSC server (1) and the GMSC server shal create an incoming gateway record for
accounting purposes as described in subclause 5.2.1.2. The GM SC server interrogates the HLR of the called subscriber
in order to determine his current location (2). The HLR shall create an Interrogation event record.

The GMSC server routes the call to the VPLMN in which subscriber "B" is currently located (3). The GMSC server
shall create an outgoing gateway record for accounting purposes. The GM SC server shall also create aroaming record.
Thisrecord includes the IMSI of the "B" subscriber and may be used as a cross-check for the TAP information received
from the VPLMN.

The call isthen routed by the VPLMN to the MSC server at which the subscriber is currently located (4). The GMSC
server of the VPLMN shall produce an incoming gateway record and the terminating MSC server shall crestean MTC
record for the call to "B".

Therecords generated are subsequently transferred to the Billing System of the appropriate PLMN (A). The MTC
record generated by the terminating M SC server shall be employed to create the appropriate MTC TAP record. The
TAP records shal beincluded in a TAP file and transmitted to the HPLMN (B).
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Figure 5.4: Incoming call to a roaming subscriber
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5.2.1.5 Incoming call to a PLMN service centre

Figure 5.5 illustrates an incoming call from afixed network subscriber "A" to a Service Centre directly connected to an
MSC server within a PLMN network. Examples for services provided by such a Service Centre include Voice Mail
services, Operator services, etc.

The call isrouted to a GM SC server within the PLMN (1). The GM SC server analyses the dialled digits and routes the
call directly to the MSC server to which the Service Centreis connected (2).

AsHLR interrogation isnot required, there will be no HLR Interrogation record. The GMSC server shall however,
create an incoming gateway record based on the point at which the call entered the network and the destination (Service
Centre) of the call.

The MSC server then connects the calling subscriber to the service centre. Asno mobile subscriber isinvolved, the
MSC server will not create an MTC record, however, the MSC server shall create atransit record describing the
destination of the call.

The records generated are subsequently transferred to the Billing System of the PLMN (A).

It should be noted that without the transit record, the M SC server would not generate arecord for this connection.

9 Transit 9 Service
GMSC MSC Center

(&)

(A) Billing
System

Figure 5.5: Incoming call to a PLMN service centre
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5.2.1.6 Call forwarding unconditional

Figure 5.6 illustrates an incoming call from afixed network subscriber "A" to a mobile subscriber "B" who has
registered and activated Call Forwarding Unconditional (CFU) for the appropriate service. The cdl is subsequently
forwarded to a second fixed network subscriber "C".

For smplicity the registration and activation of CFU have not been included in the diagram. These actions shall of
course be recorded in the appropriate supplementary service records.

The incoming call isrouted to a GMSC server (1). This part of the connection isidentica to the scenario outlined in
subclause 5.2.1.2.

The GMSC server interrogates the HLR of the called subscriber in order to determine his current location (2). The HLR
shall create an HLR interrogation CDR. The HLR informsthe GMSC server that "B" has activated CFU to subscriber
"C“.

The GMSC server forwardsthe call to the fixed network subscriber "C" (3). The GMSC server shal createan MTC
record for the "B" subscriber for the call from"A" and an MOC (call forwarding) record for the "B" subscriber for the
call to"C". Both records shall contain the supplementary service employed (CFU). The GMSC server shall dso
produce an outgoing gateway record as described in subclause 5.2.1.1.

The records generated are subsequently transferred to the Billing System of the HPLMN (A).

Figure 5.6: Call forwarding unconditional
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5.2.1.7 Call forwarding conditional (on busy)

Figure 5.7 illustrates amobile originated call from subscriber "A" to a second mobile subscriber "B" who has registered
and activated Call Forwarding on Busy (CFB) for the appropriate service. The call is subsequently forwarded to a third
mobile subscriber "C". In this example, all three subscribers are currently located within the same (the home) network.

For smplicity the registration and activation of CFB have not been included in the diagram.

Having received a set-up request from subscriber "A" (1), the originating MSC server (MSC-A) interrogates the HLR of
subscriber "B" in order to determine his current location (1a). The call isthen routed to MSC-B (2).

MSC-A shall create an MOC record for subscriber "A" containing details of the call to "B". The HLR shall produce an
HLR interrogation record.

On determining that subscriber "B" is busy and that CFB is active, the forwarding MSC server/VLR (MSC-B)
interrogates the HL R of subscriber "C" to determine his current location (2a) and forwards the call accordingly (3).

MSC-B shall produce an MTC record for the"B" subscriber for the call from "A" and an MOC record for the"B"
subscriber for the call to "C". Both records shall include the supplementary service employed (CFB). The HLR shall
produce an Interrogation record.

The terminating MSC server (MSC-C) shal create anormal MTC record for subscriber "C".
Therecords generated are subsequently transferred to the Billing System of the PLMN.

Figure 5.7: Call forwarding conditional (busy)

5.2.1.8 Delivery of a mobile terminated short message
Figure 5.8 illustrates the ddlivery of a short message to a mobile subscriber.

The short message service centre delivers the message to a GM SC server or gateway function (1). The GMSC server
shall create an SMS gateway MT record.

The GMSC server then interrogates the HL R of the subscriber to determine his current location (2). The HLR shall
create an HLR interrogation record.

The message is subsequently transmitted to the M SC server serving the mobile subscriber and finally to the mobile
station of that subscriber (3). The MSC server shall create an SMS MT record.
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The records generated are subsequently transferred to the post-processing system of the HPLMN (A).

Figure 5.8: Delivery of a short message to a mobile subscriber

5.2.1.9 Call hold and multi-party service
Figure 5.9 illustrates the use of the call hold and multi-party services.

A mobile subscriber ("A") sets up an outgoing call (1) to an ISDN subscriber ("B"). Thiscall isrecorded as outlined in
subclause 5.2.1.1.

Subscriber "A" then invokes the call hold service. MSC-A shall produce a supplementary service action record for the
invocation.

Subscriber "A" then sets up aside-call (2) to a second mobile subscriber ("C") within the same network. Thiscall is
recorded as outlined in subclause 5.2.1.3.

Subscriber "A" subsequently invokes the multi-party service in order to set up athree-party conference with "B" and
"C". MSC-A shdl produce a common equipment record for the use of a conference circuit by subscriber "A". This
record shall record the duration of the whole conference irrespective of the number of parties subsequently added to, or
removed from the conference connection.

Note that the MOC records produced by MSC-A for both the A -> B and A -> C legs of the conference shdl contain the
supplementary service code for multi-party.
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Figure 5.9: Call hold and multi-party service

5.2.1.10 Outgoing call handled by CAMEL

Figure 5.10 illustrates an outgoing CAMEL call from amobile CAMEL subscriber "A" to a fixed network subscriber
IIBII (1).

The"A" subscriber has an active O-CSl (stored in the VLR). Therefore MSC server-A requestsinstructions from the
gsmSSF which passes the CAMEL service key to the gsmSCF to indicate which service logic it should apply (2).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is complete the call control isreturned to MSC-A.

MSC server-A generates an MOC record for the " A" subscriber. Thisrecord may be linked to an optional SCF-record.
Therecord indudes O-CSl data.

The GMSC server routes the call to the "B" subscriber (3). The GMSC server shall create an outgoing gateway record
as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).
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The following records are generated in HPLMN in this call scenario.

Table 5.1: Records Generated for an Outgoing Call Handled by CAMEL

GMSC server MSC server HLR
Outgoing gateway record MOC record -

B 4227

5
GMSC/

MSC-A/ o Billing

[]

Figure 5.10: Outgoing call handled by CAMEL

5.2.1.11 Incoming call handled by CAMEL without redirection
Figure 5.11 illustrates an incoming call from afixed network subscriber "A" to a mobile CAMEL subscriber "B".

The incoming call isfirst routed to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl (2). The HLR shall create an
HLR interrogation record.

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3).
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The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is compl ete the call control isreturned to the GMSC server. The GMSC server shall generate
aterminating CAMEL record which contains T-CS| data.

The GMSC server interrogates the HLR in order to determine his current location (4). The HLR shall create an HLR
interrogation record.

The call isrouted to MSC-B (5). An MTC record shall be generated.

For avoidance of doubt, even if the MSC server and GMSC server are co-located both the MTC and gateway records
shall be produced.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.2: Records Generated for an Incoming Call Handled by CAMEL without Re-direction

GMSC server MSC server HLR
Incoming gateway record MTC record HLR interrogation record
Terminating CAMEL record
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Figure 5.11: Incoming call handled by CAMEL without redirection

5.2.1.12 Incoming call to a roaming subscriber handled by CAMEL

Figureb.12 illugtrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B" who is
currently roaming in another PLMN.

The call isfirst routed to a GMSC server (1) and the GM SC server shall create an incoming gateway record for fixed
network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl (2). The HLR shall create an
HLR interrogation record.

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is complete the call control isreturned to the GMSC server . The GMSC server shall
generate aterminating CAMEL record which contains T-CSI data.

The GMSC server interrogates the HLR in order to determine his current location (4). The HLR shall create an HLR
interrogation record.
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The GMSC server routes the call to the VPLMN in which subscriber "B" is currently located (5). The GMSC server
shall create an outgoing gateway record for accounting purposes. The GM SC server shall also create aroaming record.
Thisrecord includes the IMSI of the "B" subscriber and may be used as a cross-check for the TAP information received
from the VPLMN.

The call isthen routed by the VPLMN to the MSC server at which the subscriber is currently located (6). The GMSC
server of the VPLMN shall produce an incoming gateway record and the terminating M SC server shall crestean MTC
record for the call to "B".

Therecords generated are subsequently transferred to the Billing System of the appropriate PLMN (A). The MTC
record generated by the terminating M SC server shall be employed to create the appropriate MTC TAP record. The
TAP records shal beincluded in a TAP file and transmitted to the HPLMN (B).

Thefollowing records are generated in HPLMN in this call scenario.

Table 5.3: Records Generated in the HPLMN for an
Incoming Call to a Roaming Subscriber Handled by CAMEL

GMSC server MSC server HLR
Incoming gateway record - HLR interrogation record
Terminating CAMEL record
Roaming record
Outgoing gateway record

Thefollowing records are generated in VPLMN in this call scenario.

Table 5.4: Records Generated in the VPLMN for an
Incoming Call to a Roaming Subscriber Handled by CAMEL

GMSC server MSC server HLR
Incoming gateway record MTC record -
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Figure 5.12: Incoming call to a roaming subscriber handled by CAMEL

5.2.1.13 Incoming call handled by CAMEL with redirection decided and forwarding leg
handled by CAMEL

Figure 5.13 illustrates an incoming call from afixed network subscriber "A" to amobile CAMEL subscriber "B". The
call is subsequently forwarded to a second fixed network subscriber "C" by CAMEL initiated Call Forwarding.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl and O-CSl (2).

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

The gsmSCF modifies the Called Party number and sets the CAP parameter * Apply O-CSl'. When gsmSCF processing
is complete the cal contral isreturned to the GMSC server. The GMSC server shall generate aterminating CAMEL
record which contains T-CS| data.

The"B" subscriber has an active O-CSl. Therefore the GM SC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (4).
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The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is compl ete the call control isreturned to the GMSC server.

The GMSC server redirectsthe call to the fixed network subscriber "C" (5). The GMSC server shall generatean MTC
record for the "B" subscriber for the call from "A" and an MOC (call forwarding) record for the "B" subscriber for the
call to"C". The MOC record includes O-CSl data and the parameter ‘ CAMEL initiated CF indicator'. The GMSC
server shall aso produce an outgoing gateway record as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

Thefollowing records are generated in HPLMN in this call scenario.

Table 5.5: Records Generated in the Incoming Call with
Redirection Decided and Forwarded Leg Handled by CAMEL

GMSC server MSC server HLR
Incoming gateway record - HLR interrogation record
Terminating CAMEL record
MTC record

MOC (CF) record
Outgoing gateway record
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Figure 5.13: Incoming call handled by CAMEL with redirection decided
and forwarding leg handled by CAMEL

5.2.1.14 Incoming call handled by CAMEL without redirection and forwarded early
using GSM SS but controlled by CAMEL

Figure 5.14 illustrates an incoming call from afixed network subscriber "A" to amobile CAMEL subscriber "B". The
call is subsequently forwarded to a second fixed network subscriber "C" by GSM SS Call Forwarding Unconditional
(CFU) but controlled by CAMEL.

For smplicity the activation and registration of CFU have not been included in the diagram. These actions shall of
course be registered in the appropriate supplementary service records.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl and O-CSl (2). TheHLR
shall create an HLR interrogation record. The HLR informs the GM SC server that "B" has activated CFU.

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.
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When gsmSCF processing is compl ete the call control isreturned to the GMSC server. The GMSC server shall generate
aterminating CAMEL interrogation record which contains T-CSl data.

The "B" subscriber has an active O-CSl. Because the "B" subscriber has activated CFU he acts asthe originating party
for the forwarded leg. Therefore the GM SC server requests instructions from the gsmSSF which passes the CAMEL
service key to a gsmSCF to indicate which service logic it should apply (5).

The gsmSCF may interrogate the HLR for subscriber information. Asa network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is compl ete the call control isreturned to the GMSC server.

The GMSC server redirectsthe call to the fixed network subscriber "C" (6). The GMSC server shal generatean MTC
record for the "B" subscriber for the call from"A" and an MOC (call forwarding) record for the "B" subscriber for the
call to"C". The MOC record includes O-CSl data. The GMSC server shall also produce an outgoing gateway record as
described in subclause 5.2.1.1.

If the B-subscriber do not have an active O-CSl the call isforwarded to the "C" subscriber after the first gsmSCF
invocation.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.6: Records Generated in the Incoming call handled by CAMEL without redirection
and forwarded early using GSM SS but controlled by CAMEL

GMSC server MSC server HLR
Incoming gateway record - HLR interrogation record
Terminating CAMEL record
MTC record

MOC (CF) record
Outgoing gateway record
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Figure 5.14: Incoming call handled by CAMEL without redirection
and forwarded early using GSM SS but controlled by CAMEL

5.2.1.15 Incoming call handled by CAMEL without redirection and forwarded late
using GSM SS but controlled by CAMEL

Figure 5.15 illustrates an incoming call from afixed network subscriber "A" to a mobile CAMEL subscriber "B" who
has registered and activated Call Forwarding on No Reply (CFNRY)) for the appropriate service. Thecal is
subsequently forwarded to a second fixed network subscriber "C".

For smplicity the registration and activation of CFNRY have not been included in this diagram. These actions shall be
recorded in the appropriate supplementary service records.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl and O-CSl (2). TheHLR
shall create an HLR interrogation record.

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to the gsmSCF to indicate which service logic it should apply (3).

The gsmSCF may interrogate the HLR for subscriber information. Asa network option, the operator may refuse to
provide the requested information.
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When gsmSCF processing is compl ete the call control isreturned to the GMSC server. The GMSC server shall generate
aterminating CAMEL interrogation record which contains T-CSl data.

The GMSC server interrogates the HLR in order to determine his current location (4). The HLR shall create an HLR
interrogation record.

The call isrouted to MSC-B (5). The"B" subscriber do not answer the call. MSC-B shall produce an MTC record for
the "B" subscriber for the call from "A".

The "B" subscriber has an active O-CSl. Because the "B" subscriber has activated CFNRY he acts as the originating
party for the forwarded leg. Therefore MSC-B requests ingtructions from the gsmSSF which passes the CAMEL service
key to the gamSCF to indicate which service logic it should apply (6).

The gsmSCF may interrogate the HLR for subscriber information. Asa network option, the operator may refuse to
provide the requested information.

When gamSCF processing is complete the call control isreturned to MSC-B.

MSC-B forwards the call viathe GMSC server to the "C" subscriber (7). MSC-B shall produce an MOC (call
forwarding) for the "B" subscriber for the call to "C". The record includes O-CSI data. The GMSC server shall also
produce an outgoing gateway record as described in subclause 5.2.1.1.

If the B-subscriber do not have an active O-CSl the call isforwarded to the "C" subscriber after detecting the call
forwarding condition.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.7: Records Generated in the Incoming call handled by CAMEL without redirection
and forwarded late using GSM SS but controlled by CAMEL

GMSC server MSC server HLR
Incoming gateway record MTC record -
Terminating CAMEL record MOC (CF) record
Outgoing gateway record
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Figure 5.15: Incoming call handled by CAMEL without redirection
and forwarded late using GSM SS but controlled by CAMEL

5.2.1.16 Early forwarded call controlled by CAMEL

Figure 5.16 illustrates an incoming call from afixed network subscriber "A" to amobile CAMEL subscriber "B". The
call is subsequently forwarded to a second fixed network subscriber "C" by GSM SS Call Forwarding Unconditional
(CFU) but controlled by CAMEL.

For smplicity the activation and registration of CFU have not been included in the diagram. These actions shall of
course be registered in the appropriate supplementary service records.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the O-CSl (2). The HLR shall create
an HLR interrogation record. The HLR informs the GMSC server that "B" has activated CFU.

The"B" subscriber has an active O-CSl. Because the "B" subscriber has activated CFU he acts as the originating party
for the forwarded leg. Therefore the GMSC server requests instructions from the gsmSSF which passes the CAMEL
service key to a gsmSCF to indicate which service logic it should apply (3).

The gsmSCF may interrogate the HLR for subscriber information. Asa network option, the operator may refuse to
provide the requested information.
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When gsmSCF processing is complete the call control isreturned to the GMSC server.

The GMSC server redirectsthe call to the fixed network subscriber "C" (5). The GMSC server shal generatean MTC
record for the "B" subscriber for the call from"A" and an MOC (call forwarding) record for the "B" subscriber for the
call to"C". The MOC record includes O-CSl data. The GMSC server shall also produce an outgoing gateway record as
described in subclause 5.2.1.1.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.8: Records Generated in the Early forwarded call controlled by CAMEL

GMSC server MSC server HLR
Incoming gateway record - HLR interrogation record
MTC record

MOC (CF) record
Outgoing gateway record

Figure 5.16: Early forwarded call controlled by CAMEL
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5.2.1.17 Late forwarded call controlled by CAMEL

Figure 5.17 illustrates an incoming call from afixed network subscriber "A" to a mobile CAMEL subscriber "B" who
has registered and activated Call Forwarding on No Reply (CFNRY)) for the appropriate service. Thecal is
subsequently forwarded to a second fixed network subscriber "C".

For smplicity the registration and activation of CFNRY have not been included in this diagram. These actions shall be
recorded in the appropriate supplementary service records.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to determine the current location (2). The HLR
shall create an HLR interrogation record.

The call isrouted to MSC-B (3). The"B" subscriber do not answer the call. MSC-B shall produce an MTC record for
the "B" subscriber for the call from "A".

The "B" subscriber has an active O-CSl. Because the "B" subscriber has activated CFNRY he acts as the originating
party for the forwarded leg. Therefore MSC-B requests ingtructions from the gsmSSF which passes the CAMEL service
key to gsmSCF-B to indicate which service logic it should apply (4).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gamSCF processing is complete the call control isreturned to MSC-B.

MSC-B forwards the call viathe GMSC server to the "C" subscriber (5). MSC-B shall produce an MOC (call
forwarding) for the "B" subscriber for the call to "C". Therecord includes O-CSI data. The GMSC server shall aso
produce an outgoing gateway record as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.9: Records Generated in the Late forwarded call controlled by CAMEL

GMSC server MSC server HLR
Incoming gateway record MTC record HLR interrogation record
Outgoing gateway record MOC (CF) record
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Figure 5.17: Late forwarded call controlled by CAMEL

5.2.1.18 Incoming call handled by CAMEL with redirection initiated by CAMEL feature

Figure 5.18 illustrates an incoming call from afixed network subscriber "A" to amobile CAMEL subscriber "B". The
call is subsequently redirected to a second fixed network subscriber "C" by CAMEL initiated redirection.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl (2) and the O-CSl (2). The
HLR shall create an HLR interrogation record.

Since subscriber "B" has an active T-CSl and thetrigger criteria are met the GM SC server requestsinstructions from
the gsmSSF which passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3). A
terminating CAMEL interrogation record is generated in the GM SC server for invoking the terminating CAMEL call
handling.

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

The gsmSCF returns a modified destination routing address to the GMSC server (without the option "apply O-CSl™).
Therefore for the redirection leg (B-C) the CAMEL featureis not invoked.

3GPP



Release 6 41 3GPP TS 32.250 V1.0.0 (2003-12)
The GMSC server redirectsthe call to the fixed network subscriber "C" (4). For fixed network accounting purposes the
GMSC server shall generate an outgoing gateway record as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the Billing System of the HPLMN (A).

The following records are generated in HPLMN in this call scenario.

Table 5.10: Records Generated in the Incoming call handled by CAMEL
with redirection initiated by CAMEL feature

GMSC server MSC server HLR
Incoming gateway record HLR interrogation record
Terminating CAMEL
interrogation record
Outgoing gateway record
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Figure 5.18: Incoming call handled by CAMEL with redirection initiated and by CAMEL feature

5.2.1.19 CAMEL Scenario for Visiting Terminator Trigger Calls

Figure 5.19 illustrates an incoming call from afixed network subscriber "A" to a mobile CAMEL subscriber "B".
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The incoming call isfirst routed to the GMSC (1). The GMSC shall create an incoming gateway record for fixed
network accounting purposes.

The GMSC interrogates the HLR (2) of the called subscriber. The HLR shall create an HLR interrogation record. The
call isrouted to MSC-B(3). An MTC record shal be generated in MSC-B.

The"B" subscriber has an active VT-CSl (stored in the VLR). For avoidance of doubt in this scenario, the "B"
subscriber does not have an active T-CSl in the HLR. Therefore MSC-B requestsinstructions from the gsmSSF which
passes the CAMEL service key to the gsmSCF to indicate which service logic it should apply (4).

The gsmSCF may interrogate the HLR for subscriber information. Asa network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is complete the call control isreturned to the MSC-B. The MSC-B shall generatea
terminating CAMEL (TCR) record which contains VT-CSI data

The MSC-B routes the call to the"B" subscriber (5).

For avoidance of doubt, even if the MSC and GM SC are co-located both the MTC/TCR and gateway records shall be
produced.

The generated records are subsequently transferred to the OS (A) ether as event reports following the release of the
connection or when collected by the OS.

The following records are generated in HPLMN in this call scenario.

Table 5.11: Records Generated for Visiting Terminating Trigger Calls

GMSC MSC-B HLR
Incoming gateway record MTC record HLR interrogation record
Terminating CAMEL record
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Figure 5.19: Incoming call handled by CAMEL in MSC Server without redirection

5.2.1.20 Outgoing call handled by CAMEL with Dialled CSI Trigger

Figure 5.20 illustrates an outgoing CAMEL call from amobile CAMEL subscriber "A" to a fixed network subscriber
IIBII (1).

The"A" subscriber has an active D-CSI (stored in the VLR and modified Called Party number matches D-CSl).
Therefore MSC server-A requests ingructions from the gsmSSF which passes the CAMEL service key to the gsmSCF
to indicate which service logic it should apply (2).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

When gsmSCF processing is complete the call control isreturned to MSC-A.

MSC server-A generates an MOC record for the"A" subscriber which contains D-CSI data. This record may be linked
to an optional SCF-record.

The GMSC server routes the call to the "B" subscriber (3). The GMSC server shall create an outgoing gateway record
as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the post-processing system (A) either as event reports following
therelease of the connection or when collected by the post-processing system.
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The following records are generated in HPLMN in this call scenario.

Table 5.12: Records Generated for an Outgoing Call Handled by CAMEL

GMSC server MSC server HLR
Outgoing gateway record MOC record -
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Figure 5.20: Outgoing call handled by CAMEL with Dialled CSI Trigger

5.2.1.21 Incoming call handled by CAMEL with redirection decided and forwarding leg
handled by CAMEL with Dialled CSI Trigger

Figure 5.21 illustrates an incoming call from afixed network subscriber "A" to amobile CAMEL subscriber "B". The
call is subsequently forwarded to a second fixed network subscriber "C" by CAMEL initiated Call Forwarding.

The incoming call isrouted to the GMSC server (1). The GMSC server shall create an incoming gateway record for
fixed network accounting purposes.

The GMSC server interrogates the HLR of the called subscriber in order to fetch the T-CSl, O-CSl and D-CSI (2).

The "B" subscriber has an active T-CSl. Therefore the GMSC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (3).
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The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

The gsmSCF modifies the Called Party number and sets the CAP parameter ‘ Apply O-CSl'. When gsmSCF processing
is complete the cal control isreturned to the GMSC server. The GMSC server shall generate aterminating CAMEL
interrogation record which contains T-CSl| data.

The"B" subscriber has an active O-CSl. Therefore the GM SC server requests instructions from the gsmSSF which
passes the CAMEL service key to a gsmSCF to indicate which service logic it should apply (4).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information.

The gsmSCF modifies the Called Party number. When gsmSCF processing is complete the cal control isreturned to the
GMSC server.

The"B" subscriber has an active D-CSI (modified Called Party number matches D-CSI). Therefore the GMSC server
requests ingructions from the gsmSSF which passes the CAMEL service key to a gsmSCF to indicate which service

logic it should apply (5).

The gsmSCF may interrogate the HLR for subscriber information. As a network option, the operator may refuse to
provide the requested information. When gsmSCF processing is compl ete the call control isreturned to the GMSC
Server.

The GMSC server redirectsthe call to the fixed network subscriber "C" (6). The GMSC server shal generatean MTC
record for the "B" subscriber for the call from"A" and an MOC (call forwarding) record for the "B" subscriber for the
call to"C". The MOC record includes O-CSl data, the parameter ‘ CAMEL initiated CF indicator' and D-CS| data. The
GMSC server shall also produce an outgoing gateway record as described in subclause 5.2.1.1.

The generated records are subsequently transferred to the post-processing system (A) either as event reports following
therelease of the connection or when collected by the post-processing system.

The following records are generated in HPLMN in this call scenario.

Table 5.13: Records Generated in the Incoming Call with
Redirection Decided and Forwarded Leg Handled by CAMEL

GMSC server MSC server HLR
Incoming gateway record - HLR interrogation record
Terminating CAMEL record
MTC record

MOC (CF) record
Outgoing gateway record
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Figure 5.21: Incoming call handled by CAMEL with redirection decided
and forwarding leg handled by CAMEL with Dialled CSI Trigger

5.2.1.22 Mobile terminated location request
Figure 5.22 illustrates general network positioning for LCS dients external to the PLMN.

An external LCS client requeststhe current location of atarget UE from a GMLC (1). In thisrelease the GMLC shall
not create any LCS record.

The GMLC server then interrogates the HLR of thetarget UE to be located to determine his current location (2). The
HLR shall create an HLR interrogation record.

The GMLC sends the location service request to the MSC indicated by the HLR. The MSC sends a L ocation Request
message to RAN that initiates the positioning procedure (3). The MSC shall create an LCS-MT record.

The records generated are subsequently transferred to the Billing System of the PLMN (A).
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Figure 5.22: Mobile terminated location request

5.2.2 Diameter message flows

Not applicable, as the separation of the CDCF and CCF isnot in the scope of the CS domain charging standards. Refer
to clause 4.1 for further information.

Vendors may neverthe essimplement 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 [40].
5.2.3 GTP’ record transfer flows

Not applicable, as the separation of the CCF and CGF isnot in the scope of the CS domain charging standards. Refer to
clause 4.2 for further information.

Vendors may nevertheless implement a separate CCF and CGF for CS domain charging. In this case, the approach
chosen shall conform to the principles and protocol applications specified in TS 32.295 [44].

5.2.4 Bc CDR file transfer

Editor’snote: consider moving (parts of) thistext to other, more appropriate clauses.

5.24.1 Charging Data Record Generation

In order to provide the datarequired for the management activities outlined in the previous subclauses (billing,
accounting, statistics etc.), the NEF of the MSC server and/or Location Registers shall be able to produce an charging
data record for each of the following:

- Mobileoriginated call attempt;
- Mobile originated emergency call attempt;
- Mobileoriginated, call forwarding attempt;
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- Mobileterminated call attempt;

- Roaming call attempt in a gateway MSC server;

- Incoming call attempt in a gateway MSC server;

- Outgoing call attempt from a gateway MSC server;

- Trandgt call attempt;

- Terminating CAMEL call attempt;

- Supplementary service actions;

- HLRinterrogation;

- Location updating (HLR & VLR);

- Short message service (point-to-point), mobile originated;

- Short message service (point-to-point), mobile terminated;

- Short message service (point-to-point), mobile originated interworking MSC server;
- Short message service (point-to-point), mobile terminated gateway MSC server;
- Common equipment usage;

- Mobileterminated | ocation request;

- Mobileoriginated location request;

- Network induced location request.

The purpose of each of these records are described in the following subclauses. A more detailed description of the
records is found in subclause 6.1. The detailed formal description of the data defined in the present document isto be
found in3GPP TS 32.298 [41].

5242 AoC service

In addition to the information collected from these Network Elements, network management functions are required for
the administration of on-line charging data stored in the MSC server. Two levels of AoC service are available:
information level and charging level. The information level is used only to provide AoC information to the user. For the
charging level, if no approval of the AoC information by the MSisreceived in the MSC server, the call isrdeased
immediately.

Thisdatais employed to drive the charge display in the Mobile Station (MS) as required by the advice of charge (AoC)
service and defined by 3GPP TS 22.086 [64] and 3GPP TS 22.024 [63]. Information used by the AoC service shall
include a combination of the following:

one or more basic services, and/or

one or more supplementary services; and/or
- oneor more network specific services, and/or
- oneor more power capability classes (MS classmark); and/or
- thetype of radio traffic channd used/ requested;
- thetransparency mode of the basic service employed (transparent/non-transparent);
- thetypeof call or connection (e.g. MOC/ MTC).
Thislist may also be extended to include additional network specific parameters.

Parameters sent to the mobile station during the operation of the AoC service are recorded in the appropriate CDRs.
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5243 CAMEL services

A CAMEL service can be activated for originating, forwarded and terminated calls and originating SMS. Several fields
describing CAMEL subscription and free format data are recorded to appropriate CDR. For originating and forwarded
callstwo different CAMEL services can be active and part of stored information is different depending on the CAMEL
call moddl and which triggers occur. CAMEL fields describing usage leve of service, CAMEL modified parameters
and CAMEL initiated call forwarding include information for one cal leg including impacts on all CAMEL services.

5.24.4 Use of supplementary services

Therecording of supplementary service usage permits the Billing System (BS) to specify the supplementary service
actions (invocation, registration etc.).

In addition to specifying the actions to be recorded, the BS may also determine how these events are to be recorded.
Non-call related events, such as the administration of supplementary services by the subscriber viathe MMI of the M S,
shall result in the production of supplementary service action records. Call related events (e.g. invocation of
supplementary services) shall be recorded "in-lin€" in the appropriate CDR and/ or in a separate SS-action record
depending on the configuration specified by the BS.

Where the use of a supplementary service resultsin the production of further connections (e.g. call forwarding, multi-
party service etc.) additional CDRs shall be produced to describe the relevant connections. The use of such servicesis
described in more detail both in this subclause and in the example scenarios.

5.245 Use of call forwarding

When one of the call forwarding servicesis used, the charging function of the MSC server that forwards the call, shall
produce the MOC record for the forwarded part of the call.

For further information concerning the recording of call forwarding services see the example scenariosin
subclauses 5.2.1.6 and 5.2.1.7.
5.2.4.6 Use of call hold and multi-party services

The use of the call hold service shall be recorded either in-linein the appropriate CDR or in a separate supplementary
service "invocation" record as described above. The duration for which the call isheld, i.e. isinactive, isnot recorded.

The use of the multi-party service requires aminimum of 3 subscribers and the use of a conference circuit. For the
purpose of the following description the subscriber invoking the serviceis referred to as the conference originator ("A")
and the conference call isregarded as consisting of anumber of individua "legs' between the conference originator and
the other parties ("B", "C", etc.) in thecall.

Norma MOC and MTC CDRs shall be generated for each party and each leg of the call. In addition, if common
equipment records are enabled, a common equipment record shall be produced for the conference originator in order to
record the use of a conference bridge and to record the total duration of the conference connection.

EXAMPLE: Subscriber "C" cals subscriber "A". Subscriber "A" places the call from "C" on hold and makes a
second call to subscriber "B". Subscriber "A" then invokes the multi-party servicein order to
set-up a conference call with "B" and "C".

Assuming that the appropriate types of record are enabled, the following CDRs shall be produced:
- An MOC record for subscriber "C" and the"C"->"A" leg of the call;

- An MTCrecord for subscriber "A" and the "C"->"A" leg of the call;

- An MOC record for subscriber "A" and the"A"->"B" leg of the call;

- An SS-Action record for theinvocation of the call hold service by subscriber "A";

- AnMTCrecord for subscriber "B" and the "A"->"B" leg of the call;

- An SS-Action record for theinvocation of the multi-party service by subscriber "A";

- A common equipment record for the use of the conference bridge by subscriber "A".
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Each of the MOC/MTC records for the conference originator ("A") shall include the supplementary service code for the
multi-party service.

Any subsequent action affecting only one leg of the connection shall be recorded either in a separate supplementary
service action record or in-linein the appropriate CDR. Any action affecting the conference asawhole e.g. the
originator holding the conference shall be recorded either in a separate supplementary service action record or in the
common equi pment usage record.

For further information concerning the recording of multi-party services see the example scenario in subclause 5.2.1.9.

5247 Partial records

In order to increase the security of the recording process and to ssimplify post-processing, it may be desirable to generate
a sequence of CDRs to describe a single connection or transaction.

In case of connections of extended duration, theloss of a single CDR may result in an unacceptabl e loss of revenue. If
the connection is, for example, recorded in anumber of consecutive partial records generated at say hourly intervals,
then the maximum loss of revenue isthe equivalent of a one hour continuous connection.

Mast modern hilling systems employ some form of cumulative credit-limit checking based on the stream of input
CDRs. If however, a CDR isonly produced at the end of the connection then a subscriber may avoid such credit
checking by employing a connection for days, weeks or even months without a single CDR being produced.

All of the records defined in the present document are of variable length and some at least are potentially unlimited in
size (SET OF, SEQUENCE OF etc.). However, the storage capacity of the interna records within the network el ement
isnormaly subject to strict size limitations. Under such conditions a partia record may be required in order to
circumvent internal resource limitations. For example, if an internal MOC record can only support the use of four
supplementary service invocations then the use of a fifth may result in the generation of a partial record.

Alternatively, for those manufacturers whose systems are based on fixed length records, partia records may be
employed instead of the various lists contained within the present document definitions. In such casesa partial record
will be produced each time one of the key fields alters during the connection.

Finally, in case of radio link failure and subsequent call re-establishment partia records shall be generated to record the
duration of the call prior to theradio link failure and the subsequent duration of the call once the call has been re-
established.

To summarise, the following events may result in the generation of a partia record:
- expiry of the partial record timer;
- change of basic service during a connection;
- change of location (LAC or Céll 1d. or the Service Access Code, for UMTS) during a connection;
- change of MS classmark during a connection;
- change of AoC Parameters during acall;
- change of Radio Channd Type (full/half rate) during acall;
- radiolink failure and subsequent call re-establishment;
- change of HSCSD Parameters (for GSM only) during a call;
- change of CAMEL destination (CAMEL controlled/initiated) during a call.

All partial records for the same connection shall contain the same call reference and shall be ordered viaarunning
sequence number. The time stamps involved shall apply to the individual partial records rather than the connection asa
wholei.e. the "end" time stamp (duration) of onerecord shdl, in genera, coincide with the "start” time stamp (answer
time) of the next. Each time anew partial record is created the cause for termination field of the previous record shall
contain the value "partia record”. The cause for termination of thefinal partial record shall contain the true cause for
termination of the connection.
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It should be noted that the records produced in case of call re-establishment are not contiguous and that the value of the
cause for term field in the record that is closed on radio link failure contains the value "partial record call re-
establishment".

The partial records generated may repeat each of the non-varying fields contained in the original record. Alternatively, a
form of reduced partid record may be generated which includes only those fields required to identify the original record
together with the field(s) that actually change.

5248 Use of circuit-switched data services

If data services are employed in conjunction with a Packet-Switched Public Data Network (PSPDN) then an
MOC/MTC CDR may be produced in the originating/terminating M SC server and a gateway record in the
gateway/interworking MSC server. If the packet volume isnot available within the PLMN then this information may
also be provided in the form of a CDR from the PSPDN. In such casesthe Billing System is responsible for the
correlation of the various records describing the connection. The definition of such PSPDN CDRs is outside the scope
of the present document.

5249 Inter-MSC server handover

In the case of an inter-M SC server handover the controlling MSC server, as defined by TS 23.009 [65], remainsin
control of the connection and shall therefore, produce the CDR. For the avoidance of doubt, it isnot necessary to
produce CDRs in the subsequent MSC server(s).

5.2.4.10 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 theradio 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 [23]. In
order to minimise the difference in charges between the on-line calculations performed by the MS and the off-line
processing on the basis of the CDRY, it is necessary to exclude the time taken for the re-establishment phase from the
chargeable duration stored in the CDRs.

If there-establishment attempt failsthen an ordinary CDR (MOC/MTC) shdl be produced with the cause for
termination value "stable call abnormal termination”. The chargeable duration stored in thisrecord covers thetime
period from "Answer" to the detection of theradio 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
"partia record call re-establishment™ and anew 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 thetime at
which the new traffic channel isallocated 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 bel onging to the same connection are identified by the same call reference
and arunning sequence number.

NOTE: AstheMSand MSC server may detect theradio link failure at different pointsin time, it isnot 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 merdly to minimise any discrepancies that may occur.
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5.24.11 Restricted directory numbers

In addition to the information pertaining to the served mobile subscriber (IMSI, MSISDN, etc.), the CDRs defined in
the present document al so contain the directory numbers of other partiesinvolved in the recorded connections or
transactions. In order to comply with data protection legidation, it isnecessary to distinguish between those numbers
that may be passed on to third parties and those that needs to be handled confidentially. Asaresult, each of the number
fields (e.g. calling/connected number) contains the presentation and screening information defined in both

TS 24.008 [68] and ISUP signalling. If thisinformation is supported by the network, then even restricted numbers may
be included in the appropriate records and suppressed off-line by the administration or billing system. If this
information isnot supported then the entire directory number shall be suppressed by the MSC server/VLR.

52412 IMEI Observation

In order to provide the datarequired by the mobile equi pment management activities outlined in the previous
subclauses, the MSC server shall be capable of producing IMEI tickets for each of the following events:

- usage of ablacklisted IMEL;
- usage of agreylisted IMEL,
- usage of an IMEI not found on the white list.

An observed IMEI ticket is generated whenever greylisted, blacklisted or non-whitelisted mobile equipment is detected
during an IMEI check. The purpose of theticket isto link the mobile equipment under observation with its current user
(IMS]). Theticket also includes information describing when and where the equipment was used to enabl e the tracking
of such equipment. Finaly, if theticket wastriggered by a call attempt, a call referenceisprovided in order to locate the
corresponding CDR.

The IMEI tickets are generated by the MSC server performing the IMEI check.
5.2.4.13 Triggers for LCS-MT-CDR, LCS-MO-CDR and LCS-NI-CDR Charging
Information Collection

The LCS CDRs (LCS-MT-CDR, LCS-MO-CDR and LCS-NI-CDR) are used to collect charging information related to
the LCS features that the PLMN provides in the Packet-Switched domain.

These recordsinclude details such as Record Type, Served IMSI, Sequence Number etc. The LCSrecords are generated
based on the following trigger conditions:

e the LCS-MO-CDR, when the MSC receives the RANAP "Location report" message from the RNC;
e the LCS-MT-CDR, when the MSC receives the RANAP "Location report” message from the RNC;

* the LCSNI-CDR, when the MSC receives the RANAP "Location report” message from the RNC.

5.24.14 BS30 Accounting

Editor’snote: import substance from the addition of the related parametersto the incoming call attempt gateway MSC
record, as already included in Rel-4 and Rel-5 CS charging (assuming approval of therelated Rel-4 and Rel-5 CRs at
SA#22).

5.3 CS domain online charging scenarios

CSdomain charging isimplemented by CAMEL techniques as described in TSs 23.078 [67] and 29.078 [73], i.e.
outside the scope of the 32 series of charging TSs.

5.3.1 Basic principles

Void. Refer to clause 5.3.
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5.3.2 Diameter message flows

Void. Refer to clause 5.3.

6 Definition of charging information

This clause provides Stage 3 specifications of the CDR type and content for the 3GPP CS domain.

Editor'snote: provide some additional introductory statement here

6.1 Data description for CS domain offline charging

6.1.1  Diameter message contents

Not applicable. Refer to subclause 5.2.2 for further information.

6.1.2 GTP’ message contents

Not applicable. Refer to subclause 5.2.3 for further information.

6.1.3 CDR description on the B, interface
Editor's Note: Thistext needsto be edited in order to fit CS.

Dedicated types of CDRs can be generated in the CS domain, as specified in subclause 5.2. The content of each CDR
typeis defined in one of the tables that are part of this subclause. For each CDR type the parameter definition includes
the parameter name, description and category.

Equipment vendors shall be able to provide all of the parameterslisted in the CDR content table in order to claim
compliance with the present document. However, since CDR processing and trangport consume network resour ces,
operators may opt to eliminate some of the parametersthat are not essential for their operation. This operator
provisionable reduction is specified by the parameter category.

A parameter category can have one of two primary values:
M  This parameter is Mandatory and shall always be present in the CDR;

C  Thisparameter shall be present in the CDR only when certain Conditions are met. These Conditions are
specified as part of the parameter definition.

Some of these parameters are designated as Operator (O) provisionable. Using TMN management functions or specific
tools provided by an equipment vendor, operators may choose, if they wish, to include or omit the parameter from the
CDR. Once omitted, this parameter isnot generated in a CDR. To avoid any potential ambiguity, a CDR generating
element MUST be ableto provide all these parameters. Only an operator can choose whether or not these parameters
should be generated in its system.

Those parameters that the operator may configure to be present or absent are further qualified with the 'Operator
provisionable' indicator asfollows:

Mo Thisisaparameter that, if provisioned by the operator to be present, shall always be included in the CDRs. In
other words, a Mo parameter that is provisioned to be present is a mandatory parameter;

Co Thisisaparameter that, if provisioned by the operator to be present, shall be included in the CDRs when the
required conditions are met. In other words, a Co parameter that is configured to be present is a conditional
parameter.

The CS nodes shal be able to provide the CDRs at the Billing System interface in the format and content described in
the present document. Additional CDR formats and contents, generated by the CS nodes, may be available at the
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interface to the billing system to meet the requirements of the billing system, these are outside of the scope of 3GPP
standar di sation.

The following tables provide a brief description of each CDR parameter. Full definitions of the parameters, sorted by
the parameter name in alphabetical order, are provided in TS 32.298 [41]. TS 32.298 also specifies the encoding of the
CDRs and their parameters on the B interface, whilethe CDR files transferred on B, are specified in TS 32.297 [42].

Editor’snote: isthefollowing text (from TS 32.205) still applicable? It seemsto originate from an earlier version of
TS 32.215, where it has been changed in the meantime.

During along user session several Partial CDRs may be generated for the same session. In this case, some information
can be eliminated rather than repeated in all the partial CDRs for that session. Only changes from one CDR to the next,
in addition to mandatory information, can be reported. All the missing information can be reconstructed from fieldsin
previous partiadl CDRs for the session. For instance, if the subscriber did not change location, the Reduced Partial CDR
would not include any location information.

Two formats are considered for Partiadl CDRs:
- akFull Qualified Partial CDR that contains the Complete CDR Fields; and

- aReduced Partial CDRthat containsal the Mandatory fields (M) and ONLY the changesthat occurred in any
other field relative to the previous Partial CDR.

The first CDR generated when a session is opened shall be a Full Qualified Partial CDR. Subsequent partial CDRs may
be Reduced Partial CDRs.

Thus, the convention is that when any non-mandatory field is missing from a Reduced Partial CDR, it should be
interpreted that the same field as in the previous partiad CDR could be used. Only Mandatory (M) fields MUST always
be included.

The anchor MSC isthe creator of the CDRs. The column "2G" indicates a qualifier for the presence of the parameter in
a 2G anchor MSC. The column "3G" indicates a qualifier for the presence of the parameter in a 3G anchor MSC.

6.1.3.1 Mobile originated call attempt

If the generation of these recordsis enabled then an MOC record shall be created for each outgoing call attempt made
by a mobile station. These MOC records shall be produced in the originating MSC.

Table 1: MOC record

Field 2G |3G Description
Record Type M [ M |Mobile originated.
Served IMSI M | M |IMSI of the calling party.
Served IMEI C | C |IMEI of the calling ME, if available.
Served MSISDN Owm |Owm |The primary MSISDN of the calling party.
Called Number M [ M |The address of the called party i.e. the number dialled by the calling subscriber.

Translated Number Oc [Oc [The called number after digit translation within the MSC (if applicable)

Connected Number Oc |Oc [The number of the connected party if different to the Called Number

Roaming Number Oc |Oc [The Mobile Station Roaming Number employed to route this connection, if applicable.

Recording Entity M | M |The E.164 number of the visited MSC producing the record.

Incoming TKGP Owm |Oc |The MSC trunk group on which the call originated , usually from the BSS. If available in
3G, this parameter shall be supplied.

Outgoing TKGP Owm |Oc |The trunk group on which the call left the MSC. If available in 3G, this parameter shall
be supplied.

Location M | M |The identity of the cell or the SAC at the time of CDR creation, including the location
area code.

Change of Location Oc |Oc [A list of changes in Location Area Code / Service Area Code / Cell Id. Each time-
stamped.

Basic service M [M |Bearer or teleservice employed.

Rate Indication Oc |Oc [Present if "rate adaption" parameters for the basic service were signalled between the
MS/UE and the network, see TS 24.008.

Transparency C | C |Indicates whether the basic service was used in transparent or non-transparent mode.

Indicator This parameter is provided only for those basic services which may be employed in

both transparent and non-transparent mode.

Change Of Service Oc |Oc [A list of changes of basic service during a connection each time-stamped.
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Field 2G |3G Description

Supp. Services C | C |Supplementary services invoked as a result of this connection. This field shall be
present when one or more supplementary services have been invoked.

AOC Parameters Oc |Oc [The charge advice parameters sent to the MS on call set-up. This field shall be
supplied only when AoC parameters have been sent.

Change of AOC Oc |Oc [New AOC parameters sent to the MS e.g. as a result of a tariff switch over, including

Parameters the time at which the new set was applied. This field shall be supplied only when AoC
parameters have been sent.

MS Classmark M | M |The mobile station classmark employed on call set-up.

Change of Classmark [Oc |Oc |A list of changes to the classmark during the connection each time-stamped

Event time stamps: C | C |Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

C | C |Answer: time of answer (for successful calls)
Owm |Owm |Release time: time of traffic channel release

Call duration M | M |The chargeable duration of the connection for successful calls, the holding time for call
attempts.

Data volume C | - |The number of data segments transmitted if available at the MSC

Radio Chan. Owm | - |The type of radio traffic channel (full / half etc.) requested by the MS.

Requested

Radio Chan. Used M | - |The type of radio channel actually used (full or half rate).

Change of Rad. Oc | - [Alist of changes each time stamped

Chan.

Cause for termination | M | M |The reason for the release of the connection.

Diagnostics Owm |Owm |A more detailed reason for the release of the connection.

Call reference M | M |A local identifier distinguishing between transactions on the same MS

Sequence no. C | C |Partial record sequence number, only present in case of partial records.

Additional Chg. Info  |Oc¢ |Oc¢ |Charge/no charge indicator and additional charging parameters, when available.

Record extensions Oc |Oc [A set of network / manufacturer specific extensions to the record, when available.

GsmSCF address C | C |ldentifies the CAMEL server serving the subscriber. Shall be present only if CAMEL is
applied.

Service key C | C |The CAMEL service logic to be applied. Shall be present only if CAMEL is applied.

Network call C | C |An identifier to correlate transactions on the same call taking place in different network

reference nodes, shall be present if CAMEL is applied.

MSC Address C | C |This field contains the E.164 number assigned to the MSC that generated the network
call reference. Shall be present only if CAMEL is applied.

Default call handling |Oc |Oc |Indicates whether or not a CAMEL call encountered default call handling. This field
shall be present only if default call handling has been applied.

Number of HSCSD C | - |The maximum number of HSCSD channels requested as received from the MS at call

Channels Requested set-up. Shall only be present for HSCSD connections.

Number of HSCSD C | - |The number of HSCSD channels allocated to the MS at call set-up. Shall only be

Channels Allocated present for HSCSD connections.

Change of HSCSD C | - |Alist of network or user initiated changes of number of HSCSD channels during a

Parameters connection each time-stamped. Shall only be present in case of an HSCSD call, if the
basic HSCSD parameters are modified due the user or network initiated modification
procedure.

Fixed Network User  |Oc¢ [Oc |Indicates the user data rate applied for the connection in the fixed network. Shall only

Rate be present for 2G HSCSD connections and for UMTS data connections.

Air Interface User C | - |Thetotal Air Interface User Rate Requested by the MS at call set-up. Shall only be

Rate Requested present for non-transparent HSCSD connections.

Channel Coding C | - |Alist of the traffic channels codings accepted by the MS. Shall only be present for

Accepted HSCSD connections.

Channel Coding Used | C | - [The traffic channels codings negotiated between the MS and the network at call set-up.
Shall only be present for HSCSD connections.

Guaranteed bit rate - |Oc |Describes the bit-rate the UMTS bearer service shall guarantee to the user or
application. Guaranteed Bit Rate may be used to facilitate admission control based on
available resources, and for resource allocation within UMTS. Shall only be present for
UMTS data connections.

Maximum bit rate - |Oc |Maximum Bit Rate can be used to make code reservations in the downlink of the radio
interface. Its purpose is: 1) to limit the delivered bit-rate to applications or external
networks with such limitations, 2) to allow maximum wanted user bit-rate to be defined
for applications able to operate with different rates (e.g. applications with adapting
codecs). Shall only be present for UMTS data connections.

Speech Version Owm | - |Speech version supported by the MS with highest priority indicated by MS

Supported

Speech Version Used |Ow | - |Speech version used for that call

Number of DP Oc [Oc [Number that counts how often armed detection points (TDP and EDP) were

encountered encountered. Shall be present only if CAMEL is applied.
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Field 2G |3G Description

Level of CAMEL Oc [Oc [Indicator for the complexity of the CAMEL feature used. Shall be present only if CAMEL

service is applied.

Free format Data C | C |This field contains data sent by the gsmSCF in the Furnish Charging Information (FCI)
message(s). The data can be sent either in one FCI message or several FCl messages
with append indicator. Shall be present only if CAMEL is applied.

CAMEL call leg C | C |Set of CAMEL information IEs. Each of these |IEs contains information related to one

information outgoing CAMEL call leg. Shall be present only if CAMEL is applied.

Free format data C | C |Indicator if free format data from this CDR is to be appended to free format data in

append indicator previous partial CDR. Shall be present only if CAMEL is applied.

Default call handling 2 [Oc [Oc [Indicates whether or not a CAMEL call encountered default call handling for 2™ service
such as dialled service. This field shall be present only if default call handling has been
applied.

GsmSCF address 2 C | C [Identifies the CAMEL server serving the subscriber for 2 service such as dialled
service. Shall be present only if CAMEL is apphed for 2™ service.

Service key 2 C | C |The CAMEL service logic to be applled for 2™ service such as dialled service. Shall be
present only if CAMEL is applied for 2™ service.

Free format Data 2 C | C |This field contains data sent by the gsmSCF in the FCI message(s) for 2™ service such
as dialled service. The data can be sent either in one FCl message or several FCI
messages with append indicator. Shall be present only if CAMEL is applied for 2™
service.

Free format data C | C [indicator if free format data for 2™ service from this CDR is to be appended to free

append indicator 2 format data in previous partial CDR. Shall be present only if CAMEL is applied for 2"
service.

System Type - | M |This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is
present when either the UTRAN or GERAN air-interface is used on call set-up. For an
open CDR in a 2G NE (responsible for the CDR), the field is not present (even if the
call is handed off to a 3G air interface). For a CDR in a 3G NE (responsible for the
CDR), the value unknown shall be used after handover.

Location Routing - |Oc |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source Indicator | - [Oc¢ [LRN Source Indicator tells the source of the LRN

LRN Query Status - |Oc |Status of Number Portability query.

Indicator

JIP Parameter - |Oc |Jurisdiction Information Parameter

JIP Source Indicator - |Oc |JIP Source Indicator tells the source of the JIP

JIP Query Status - |Oc |Status of Number Portability query.

Indicator

Partial Record Type - |Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.
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Mobile originated emergency call attempt

If the generation of MOC records is enabled then an MOC emergency record shall be created for each outgoing
emergency call attempt made by a mobile station. These records shall be produced in the originating M SC.

Table 2: MOC emergency record

Field 2G | 3G Description

Record Type M |M |Mobile originated.

Served IMSI C |C [|IMSI of the calling party in case of an emergency call with a SIM card.

Served IMEI C |C |IMEI of the calling mobile equipment if available.

Served MSISDN Oc |Oc¢ [The primary MSISDN of the calling party, if supplied by the UE.

Translated Number Oc |Oc [The called number after digit translation within the MSC (if applicable)

Recording Entity M |[M |The E.164 number of the visited MSC producing the record.

Incoming TKGP Owm |Oc [The MSC trunk group on which the call originated, usually from the BSS. If available in
3G, this parameter shall be supplied.

Outgoing TKGP Owm |Oc [The trunk group on which the call left the MSC. If available in 3G, this parameter shalll
be supplied.

Location M |M |The identity of the cell or the SAC in which the call originated including the location
area code.

Change of Location Oc |Oc |Alist of changes in Location Area Code / Service Area Code / Cell Id. Each time-
stamped.

Basic service M |M |Teleservice 'emergency call'.

AOC Parameters Oc |Oc [The charge advice parameters sent to the MS on call set-up. This field shall be
supplied only when AoC parameters have been sent.

Change of AOC Oc |Oc [New AOC parameters sent to the MS e.g. as a result of a tariff switch over, including

Parameters the time at which the new set was applied. This field shall be supplied only when AoC
parameters have been sent.

MS Classmark M [M  |The mobile station classmark employed on call set-up.

Change of classmark |Oc |Oc |A list of changes to the classmark during the connection each time-stamped

Event time stamps: C |C [Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

C |C |Answer time: time of answer (for successful calls)
Om |Om |Release time: time of traffic channel release

Call duration M [M |The chargeable duration of the connection for successful calls, the holding time for call
attempts.

Radio Chan. Owm |- The type of radio traffic channel (full / half etc.) requested by the MS.

Requested

Radio Chan. Used M |- The type of radio channel used (full or half rate).

Change of Rad. Chan. |O¢c |- A list of changes each time stamped

Cause for termination [M M |The reason for the release of the connection.

Diagnostics Owm |Owm |A more detailed reason for the release of the connection.

Call reference M |M |Alocal identifier distinguishing between transactions on the same MS

Sequence no. C |C |Partial record sequence number, only present in case of partial records.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

System Type - M |This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is
present when either the UTRAN or GERAN air-interface is used on call set-up. For an
open CDR in a 2G NE (responsible for the CDR), the field is not present (even if the
call is handed off to a 3G air interface). For a CDR in a 3G NE (responsible for the
CDR), the value unknown shall be used after handover.

Partial Record Type |- Oc |[Indicates the event (time limit etc.) that caused the generation of a partial record.
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Mobile originated call forwarding attempt

If the generation of MOC records is enabled in the forwarding MSC then the forwarding MSC shall produce an MOC
record for the forwarded-leg of the call.

Table 3: MOC, call forwarding record

Field 2G |3G Description

Record Type M [ M |Mobile originated.

Served IMSI M | M |IMSI of the calling party.

Served MSISDN Owm |Owm |The MSISDN of the forwarding party.

Calling Number Owm |Owm |The address of the calling party.

Called Number M | M |The address of the "forwarded-to" party.

Translated Number Oc [Oc [The called number after digit translation within the MSC (if applicable)

Connected Number Oc |Oc [The number of the connected party if different to the Called Number

Roaming Number Oc |Oc [The Mobile Station Roaming Number employed to route this connection,
if applicable.

Recording Entity M [ M |The E.164 number of the forwarding MSC

Incoming TKGP Owm |Owm |The MSC trunk group on which the call originated at the forwarding MSC.

Outgoing TKGP Owm |Owm |The trunk group on which the call left the forwarding MSC

Basic service C | C |Bearer or teleservice employed, not always available e.g. in case of call forwarding
unconditional.

Rate Adaptation Oc |Oc |Present if "rate adaption" parameters for the basic service were signalled between the
MS/UE and the network, see TS 24.008. May not always be available in this CDR
type.

Transparency Indicator | C | C |Indicates whether the basic service was used in transparent or non-transparent mode.
This parameter is provided only for those basic services which may be employed in
both transparent and non-transparent mode.

Fixed Network User Oc |Oc¢ [Indicates the user data rate applied for the connection in the fixed network. Shall only

Rate be present for 2G HSCSD connections and for UMTS data connections.

ChangeOfService Oc |Oc [A list of changes of basic service during a connection each time-stamped.

Supplementary C | C |Supplementary services invoked as a result of this connection, if this information is

Services available to the forwarding node. This field shall be present when one or more
supplementary services have been invoked.

Event time stamps: C | C |Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

C | C |Answer time: time of answer (for successful calls)
Owm |Owm |Release time: time of traffic channel release

Call duration M | M |The chargeable duration of the connection for successful calls, the holding time of call
attempts.

Data volume C | - |The number of data segments transmitted if available at the MSC

Cause for termination | M [M |The reason for the release of the connection.

Diagnostics Owm |Owm |A more detailed reason for the release of the connection.

Call reference M | M |A local identifier distinguishing between transactions on the same MS

Sequence no. C | C |Partial record sequence number, only present in case of partial records.

Additional Chg. Info Oc [ O [Charge/no charge indicator and additional charging parameters, when available.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

GsmSCF address C | C |ldentifies the CAMEL server serving the subscriber. Shall be present only if CAMEL is
applied.

Service key C | C |The CAMEL service logic to be applied. Shall be present only if CAMEL is applied.

Network call reference | C | C [An identifier to correlate transactions on the same call taking place in different network
nodes, shall be present if CAMEL is applied.

MSC Address C | C |This field contains the E.164 number assigned to the MSC that generated the network
call reference. Shall be present only if CAMEL is applied.

CAMEL initiated CF C | C |Indicates that the CAMEL server initiated call forwarding. Shall be present only if

indicator CAMEL is applied.

Default call handling Oc [Oc [Indicates whether or not a CAMEL call encountered default call handling. This field
shall be present only if default call handling has been applied.

Number of DP Oc [Oc [Number that counts how often armed detection points (TDP and EDP) were

encountered encountered. Shall be present only if CAMEL is applied.

Level of CAMEL Oc [Oc [Indicator of the complexity of the CAMEL feature used. Shall be present only if CAMEL

service is applied.

Free format Data C | C |This field contains data sent by the gsmSCF in the Furnish Charging Information (FCI)

messages. The data can be sent either in one FCl message or several FCI messages
with append indicator. Shall be present only if CAMEL is applied.
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Field 2G |3G Description

CAMEL call leg C | C |Set of CAMEL information IEs. Each of these IEs contains information related to one

information outgoing CAMEL call leg. Shall be present only if CAMEL is applied.

Free format data C | C |Indicator if free format data from this CDR is to be appended to free format data in

append indicator previous partial CDR. Shall be present only if CAMEL is applied.

Default call handling 2 [Oc¢ [Oc¢ [Indicates whether or not a CAMEL call encountered default call handling for 2™
service such as dialled service. This field shall be present only if default call handling
has been applied.

GsmSCF address 2 C | C [ldentifies the CAMEL server serving the subscriber for 2™ service such as dialled
service. Shall be present only if CAMEL is applied for 2™ service.

Service key 2 C | C |The CAMEL service logic to be applied for 2™ service such as dialled service. Shall be
present only if CAMEL is applied for 2™ service.

Free format Data 2 C | C [This field contains data sent by the gsmSCF in the FCI message(s) for 2™ service
such as dialled service. The data can be sent either in one FCI message or several
FCI messages with append indicator. Shall be present only if CAMEL is applied for 2"
service.

Free format data C | C [indicator if free format data for 2™ service from this CDR is to be appended to free

append indicator 2 format data in previous partial CDR. Shall be present only if CAMEL is applied for 2"
service.

Location Routing - |O¢ |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source Indicator - |Oc |LRN Source Indicator tells the source of the LRN

LRN Query Status - |Oc |Status of Number Portability query.

Indicator

JIP Parameter - |Oc |Jurisdiction Information Parameter

JIP Source Indicator - |Oc |JIP Source Indicator tells the source of the JIP

JIP Query Status - |Oc |Status of Number Portability query.

Indicator

Partial Record Type - |Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.
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Mobile terminated call attempt

If the generation of these recordsis enabled, then an MTC record shall be created for each incoming call attempt made
for amobile station. The MTC records shall be produced in the terminating M SC.

Table 4: MTC record

Field 2G |3G Description

Record Type M | M [Mobile Terminated.

Served IMSI M [ M |IMSI of the called party.

Served IMEI C | C |IMEI of the called ME, if available.

Served MSISDN Owm [Owm [The MSISDN of the called party.

Calling Number C | C |The number of the calling party if available.

Connected Number Oc [Oc |Only relevant in case of call forwarding where the "forwarded-to" number is
recorded.

Recording Entity M | M |The E.164 number of the visited (terminating) MSC

Incoming TKGP Owm |Owm [The MSC trunk group on which the call originated.

Outgoing TKGP Owm | Oc [The trunk group on which the call left the MSC, usually to the BSS. If available in
3G, this parameter shall be supplied.

Location C | C |Theidentity of the cell or the SAC occupied by the called party when the call was set
up, including the location area code.

Change of Location Oc [Oc |A list of changes in Location Area Code / Service Area Code / Cell Id. Each time-
stamped.

Basic Service M | M [Bearer or teleservice employed

Rate Adaptation Oc |Oc |Present if "rate adaption" parameters for the basic service were signalled between
the MS/UE and the network, see TS 24.008.

Transparency Indicator | C | C [Indicates whether the basic service was used in transparent or non-transparent
mode. This parameter is provided only for those basic services which may be
employed in both transparent and non-transparent mode.

Change of Service Oc [Oc |A list of changes of basic service during a connection each time-stamped.

Supplementary C | C |Supplementary services invoked as a result of this connection. This field shall be

services present when one or more supplementary services have been invoked.

AOC Parameters Oc |Oc |The charge advice parameters sent to the MS on call set-up. This field shall be
supplied only when AoC parameters have been sent.

Change of AOC Oc [Oc |New AOC parameters sent to the MS e.g. as a result of a tariff switch-over, including

Parameters. the time at which the new set was applied. This field shall be supplied only when
AoC parameters have been sent.

MS Classmark M | M [The mobile station class mark.

Change of Classmark Oc |Oc |A list of changes to the classmark during the connection each time-stamped

Event time stamps: C | C |Seizure time: time of traffic channel seizure for unsuccessful call attempts

C | C |Answer time: time of answer for successful calls
Owm |Owm [Release time: time of traffic channel release

Call duration M | M [The chargeable duration of the connection if successful, the holding time of the call if
unsuccessful.

Data volume C | - |The number of data segments transmitted, if available at the MSC

Radio Chan. Owm | - [The type of radio traffic channel (full / half etc.) requested by the MS.

Requested

Radio Chan. Used M | - [The type of radio channel used (full or half rate).

Change of Rad. Chan Oc | - |Alist of changes each time stamped

Cause for termination M | M [The reason for the release of the call.

Diagnostics Owm |Owm [A more detailed reason for the release of the connection.

Call reference M | M A local identifier distinguishing between transactions at the same MS

Sequence no. C | C | Partial record sequence number, only present in case of partial records.

Additional Chg. Info Oc | Oc |Charge/no charge indicator and additional charging parameters, when available.

Record extensions Oc [Oc |A set of network/ manufacturer specific extensions to the record, when available.

Network call reference | C | C |An identifier to correlate transactions on the same call taking place in different
network nodes, shall be present if CAMEL is applied.

MSC Address C | C |This field contains the E.164 number assigned to the MSC that generated the
network call reference. Shall be present only if CAMEL is applied.

Number of HSCSD Oc | - |The maximum number of HSCSD channels requested as received from the MS at

Channels Requested call set-up. Shall only be present for HSCSD connections.

Number of HSCSD Oc | - |The number of HSCSD channels allocated to the MS at call set-up. Shall only be

Channels Allocated

present for HSCSD connections.
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Field 2G |3G Description

Change of HSCSD Oc | - |Alist of network or user initiated changes of number of HSCSD channels during a

Parameters connection each time-stamped. Shall only be present in case of an HSCSD call, if
the basic HSCSD parameters are modified due the user or network initiated
modification procedure.

Fixed Network User Oc | - |Indicates the user data rate applied for the connection in the fixed network. Shall

Rate only be present for 2G HSCSD connections and for UMTS data connections.

Air Interface User Rate | C | C |The total Air Interface User Rate Requested by the MS at call set-up. Shall only be

Requested present for non-transparent HSCSD connections.

Channel Coding C | - |Alist of the traffic channels codings accepted by the MS. Shall only be present for

Accepted HSCSD connections.

Channel Coding Used C | - |The traffic channels codings negotiated between the MS and the network at call set-
up. Shall only be present for HSCSD connections.

Guaranteed bit rate - | Oc |Describes the bit-rate the UMTS bearer service shall guarantee to the user or
application. Guaranteed Bit Rate may be used to facilitate admission control based
on available resources, and for resource allocation within UMTS. Shall only be
present for UMTS data connections.

Maximum bit rate - |Oc |Maximum Bit Rate can be used to make code reservations in the downlink of the
radio interface. Its purpose is: 1) to limit the delivered bit-rate to applications or
external networks with such limitations, 2) to allow maximum wanted user bit-rate to
be defined for applications able to operate with different rates (e.g. applications with
adapting codecs). Shall only be present for UMTS data connections.

Speech VersionUsed |Owm | - [Speech version used for that call

Speech Version Owm | - [Speech version supported by the MS with highest priority indicated by MS

Supported

System Type - M |This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is
present when either the UTRAN or GERAN air-interface is used on call set-up. For
an open CDR in a 2G NE (responsible for the CDR), the field is not present (even if
the call is handed off to a 3G air interface). For a CDR in a 3G NE (responsible for
the CDR), the value unknown shall be used after handover.

Location Routing - | Oc¢ |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source Indicator - | Oc [LRN Source Indicator tells the source of the LRN

LRN Query Status - | Oc¢ |[Status of Number Portability query.

Indicator

JIP Parameter - | Oc¢ |Jurisdiction Information Parameter

JIP Source Indicator - | Oc¢ [JIP Source Indicator tells the source of the JIP

JIP Query Status - | Oc¢ |[Status of Number Portability query.

Indicator

Partial Record Type - | Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.
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Roaming call attempt

If the generation of these recordsis enabled then, aroaming record shall be created for each call redirected to amobile
subscriber roaming outside the HPLMN. These roaming records shall be produced in the GMSC of the roaming

subscriber's HPLMN.

Table 5: Roaming record

Field 2G |3G Description

Record Type M [ M |Roaming record.

Served IMSI M | M |IMSI of the called (roaming) party.

Served MSISDN Owm |Owm |The MSISDN of the called (roaming) party.

Calling Number C | C |The address of the calling party, if available.

Roaming Number M | M [The Mobile Station Roaming Number employed to route this connection.

Recording Entity M | M [The E.164 number of the GMSC

Incoming TKGP Owm [Om |The GMSC trunk group on which the call originated.

Outgoing TKGP Owm [Owm |The trunk group on which the call left the GMSC

Basic service M | M |Bearer or teleservice employed.

Transparency C | C |Indicates whether the basic service was used in transparent or non-transparent mode.

Indicator This parameter is provided only for those basic services which may be employed in
both transparent and non-transparent mode.

ChangeOfService Oc |Oc |A list of changes of basic service during a connection each time-stamped.

Supplementary C | C |Supplementary services invoked as a result of this connection. This field shall be

Services present when one or more supplementary services have been invoked.

Event time stamps C | C |Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

C [ C |Answer time: time of answer (for successful calls)
Owm |Owm |Release time: time of traffic channel release

Call duration M [M [The chargeable duration of the connection for successful calls, the holding time of call
attempts.

Data volume C | C |The number of data segments transmitted if available at the GMSC

Cause for termination | M | M [The reason for the release of the connection.

Diagnostics Owm [Om |A more detailed reason for the release of the connection.

Call reference M | M [Alocal identifier distinguishing between transactions on the same MS

Sequence no. C | C |Partial record sequence number, only present in case of partial records.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

Network call reference | C | C |An identifier to correlate transactions on the same call taking place in different network
nodes, shall be present if CAMEL is applied.

MSC Address C | C |This field contains the E.164 number assigned to the MSC that generated the network

call reference. Shall be present only if CAMEL is applied.

Location Routing
Number (LRN)

@]
o

Location Routing Number for Number Portability feature

LRN Source Indicator

@]
o

LRN Source Indicator tells the source of the LRN

LRN Query Status
Indicator

@]
o

Status of Number Portability query.

JIP Parameter

@]
o

Jurisdiction Information Parameter

JIP Source Indicator

@]
o

JIP Source Indicator tells the source of the JIP

JIP Query Status
Indicator

@]
o

Status of Number Portability query.

Partial Record Type

@]
o

Indicates the event (time limit etc.) that caused the generation of a partial record.
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Incoming gateway call attempt

If generation of these records is enabled, an incoming gateway record shall be created for each incoming call attempt
received by a gateway M SC from another network. These records, produced in the gateway M SC, may be used to settle
accounts with other networks. The generation of gateway records shall not be influenced by the production of MTC
recordsi.e. even if the GMSC and terminating MSC are co-located a gateway record shal till be produced.

Table 6: Incoming gateway record

Field 2G |3G Description
Record Type M | M |Incoming gateway record
Calling Number C | C |The number of the calling party if available at this node.
Called Number M | M |The address of the called party as seen by the GMSC. This is the number employed
by the GMSC for routing.
Recording Entity M | M [The E.164 number of the GMSC
Incoming TKGP M | M |The incoming GMSC trunk group on which the call originated.
Outgoing TKGP Owm | Oc [The trunk group on which the call left the GMSC. If available in 3G, this parameter
shall be supplied.
Event time stamps: M | M [Seizure time: time of incoming trunk seizure
C | C |Answer time: time of answer (successful calls only)
Owm |Owm [Release time: time of incoming trunk release
Call duration M | M |The accountable duration (answer -> release of incoming trunk) of the connection if
successful, the call holding time of the incoming trunk for call attempts.
Data Volume C | - |If applicable and known at the GMSC
ISDN Bearer Capability [Oc |Oc |Present if this parameter is signalled back from the VMSC to the GMSC in the

access transport parameter of the Answer message (ANM), see TS 29.007 [74].

Low Layer Compatibility | Oc |Oc |Present if this parameter is signalled back from the VMSC to the GMSC in the
access transport parameter of the Answer message (ANM), see TS 29.007 [74].

High Layer Oc | Oc |Present if this parameter is signalled back from the VMSC to the GMSC in the

Compatibility access transport parameter of the Answer message (ANM), see TS 29.007 [74].

Cause for termination M | M [The reason for the release of the connection.

Diagnostics Owm |Om |A more detailed reason for the release of the connection.

Call Reference M | M |Alocal identifier distinguishing between transactions.

Seqguence no. C | C |Partial record sequence number, if applicable.

Record extensions Oc [Oc |A set of network/ manufacturer specific extensions to the record, when available.

Location Routing - | Oc¢ |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source Indicator - [ Oc |LRN Source Indicator tells the source of the LRN

LRN Query Status - | Oc¢ |[Status of Number Portability query.

Indicator

JIP Parameter - | Oc¢ |Jurisdiction Information Parameter

JIP Source Indicator - [ Oc¢ [JIP Source Indicator tells the source of the JIP

JIP Query Status - | Oc¢ |[Status of Number Portability query.

Indicator

Partial Record Type - | Oc |[Indicates the event (time limit etc.) that caused the generation of a partial record.
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Outgoing gateway call attempt

If generation of these records is enabled, an outgoing gateway record shall be created for each outgoing call attempt
from a gateway M SC to another network. These records, produced in the gateway M SC, may be used to settle accounts
with other networks. The generation of gateway records shall not be influenced by the production of MOC records

i.e. even if the GMSC and originating M SC are co-located a gateway record shall still be produced.

Table 7: Outgoing gateway record

Field 2G |3G Description

Record Type M | M |Outgoing gateway record

Calling Number C | C |The number of the calling party if available at this node.

Called Number M [M |The address of the called party as seen by the GMSC. This is the number employed by
the GMSC for routing.

Recording Entity M | M |The E.164 number of the GMSC

Incoming TKGP Owm [Oc¢ |The incoming GMSC trunk group on which the call originated. If available in 3G, this
parameter shall be supplied.

Outgoing TKGP M | M |The trunk group on which the call left the GMSC.

Event time stamps: M | M |Seizure time: time of outgoing trunk seizure

C | C |Answer time: time of answer (successful calls only)
Owm [Owm |Release time: time of outgoing trunk release

Call duration M | M |The accountable duration (answer -> release of outgoing trunk) of the connection if
successful, the call holding time of the outgoing trunk for call attempts.

Data Volume C | - |If applicable and known at the GMSC

Cause for termination | M | M |The reason for the release of the connection.

Diagnostics Owm |Owm |A more detailed reason for the release of the connection.

Call Reference M [M |A local identifier distinguishing between transactions.

Seqguence no. C | C |Partial record sequence number, if applicable.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

Location Routing - |Oc |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source Indicator | - |Oc |LRN Source Indicator tells the source of the LRN

LRN Query Status - |Oc |Status of Number Portability query.

Indicator

JIP Parameter - |Oc¢ |Jdurisdiction Information Parameter

JIP Source Indicator - |Oc |JIP Source Indicator tells the source of the JIP

JIP Query Status - |Oc |Status of Number Portability query.

Indicator

Partial Record Type - |Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.
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6.1.3.8 Transit call attempt

If generation of these records is enabled then atranst record may be generated for each incoming call attempt received
by a Trangt MSC i.e. neither originating nor terminating. For the avoidance of doubt, atrangt record shall only be
produced if no MOC or MTC record is produced for this call attempt by thisMSC. The transit records, produced in the
TMSC, may be used to record traffic from particular originsor to particular destinations.

Table 8: Transit record

Field 2G |3G Description
Record Type M | M |Transit.
Recording Entity M [M |The E.164 number of the transit MSC
Incoming TKGP M | M |The TMSC trunk group on which the call originated.
Outgoing TKGP M | M |The trunk group on which the call left the TMSC.
Calling Number C [ C |The number of the calling party if available at this node.
Called Number M [M |The address of the called party as seen by the TMSC.
ISDN Basic Service Owm [Owm |The ISDN basic service employed
Event time stamps: C [ C |Seizure time: time of incoming trunk seizure for unsuccessful call attempts

C | C |Answer time: time of answer (successful calls only)
Owm |Owm |Release time: time of traffic channel release
Call duration M [ M |The chargeable duration of the connection if successful, the call holding time for
call attempts.

Data Volume C | - |If applicable and known at the transit MSC
Cause for term. M [ M |The reason for the release of the connection.
Diagnostics Owm |Owm |A more detailed reason for the release of the connection.
Call Reference M [M |A local identifier distinguishing between transactions.
Seqguence no. C | C |Partial record sequence number, if applicable.
Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.
Location Routing Number - |Oc¢ |Location Routing Number for Number Portability feature
(LRN)
LRN Source Indicator - |Oc |LRN Source Indicator tells the source of the LRN
LRN Query Status Indicator | - [Oc |Status of Number Portability query.
JIP Parameter - |Oc¢ |Jurisdiction Information Parameter
JIP Source Indicator - |Oc |JIP Source Indicator tells the source of the JIP
JIP Query Status Indicator - |Oc |Status of Number Portability query.
Partial Record Type - |Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.
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Supplementary service actions

A supplementary service record may be produced in the NEF of the appropriate MSC or HLR for each supplementary
service action (activation, deactivation, invocation etc.) performed or initiated by the subscriber.

- Therearetwo fundamental types of SS-actions: Call related i.e. asaresult of a connection e.g. Invocation of CLIP/

CLIR/ AOC etc.

- Non-call related i.e. asaresult of Subscriber Controlled Input (SCI) e.g. Registration of call forwarding.

Each supplementary service action shall be performed on one or more basic service groups. If the action appliesto all
teleservices and all bearer services (i.e. to al basic services) then the basic services field shall be omitted.

SCI actions may be recorded in individual SS-action records. Call related actions may be recorded in either the
appropriate call record (MOC/MTC) or in separate SS-action records.

Additional non-standard supplementary service actions may be made avail able within some networks in the form of
Unstructured Supplementary Service Data (USSD). These actions may al so be recorded in SS-action records. However,
as these actions are non-standard they may not include an appropriate action type, supplementary service code or basic

service code.
Table 9: SS-action record
Field 2G |3G Description

Record Type M | M [Supplementary service action.

Served IMSI M | M |The IMSI of the MS performing the action.

Served IMEI Oc |Oc |The IMEI of the ME performing the action.

Served MSISDN Owm |Owm [The primary MSISDN of the party performing the action.

MS Classmark M | M [The mobile station classmark.

Recording Entity M | M |The E.164 number of the visited MSC / HLR.

Location Owm |Owm [The identity of the cell or the SAC, including the location area code, from which the
request originated.

Basic Services C | C |The basic service group(s) to which the supplementary service applies. This field is
not provided if the action applies to all basic services.

Supplementary C | C |The supplementary service or group of supplementary services for which the request

Service was made. May not be available in case of USSD.

SS Action C | C |Activation, deactivation, interrogation etc. May not be available in case of USSD.

SS Actiontime stamp | M | M [The time at which the action was requested.

SS Parameters C | C |Service dependent parameters or unstructured supplementary service data, if defined
for the SS action recorded in this CDR.

SS Action Result C | C |Result of the requested transaction if unsuccessful.

Call Reference M | M |A local identifier distinguishing between transactions at the same MS.

Record extensions Oc [Oc |A set of network/ manufacturer specific extensions to the record, when available.

System Type - | M |This field is present when either the UTRAN or GERAN air-interface is used. It is

omitted when the service is provided by a GSM air interface
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6.1.3.10 HLR interrogation

If enabled, aHLR interrogation record shall be created for each interrogation performed for a mobile subscriber. These
records may be produced in either the HLR itself or the interrogating M SC.

Table 10: HLR interrogation record

Field 2G |3G Description
Record Type M [M |HLR interrogation.
Served IMSI C | C |The IMSI of the party being interrogated, if successful
Served MSISDN M | M |The MSISDN of the subscriber being interrogated.
Recording Entity M | M [The E.164 Number of the HLR / MSC.
Basic Service Oc |Oc |Only for teleservice 21 (SMS-MT).
Routing Number C | C |Routing number (MSRN, forwarding no.) provided by the HLR if the interrogation was
successful.
Interrogation time M [M [Time at which the interrogation was invoked.
stamp
Number of Forwarding | C | C [The number of times the call has been forwarded if provided by ISUP.
Interrogation Result C | C |The result of the interrogation request if unsuccessful.
Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

6.1.3.11 Location update (VLR)

If enabled, a VLR location update record shall be produced in the VLR for each location registration or location update
received by the VLR for a mobile subscriber.

Table 11: Location update (VLR) record

Field 2G |3G Description
Record Type M [ M |Location update.
Served IMSI M | M |IMSI of the served MS.
Served MSISDN Owm |Owm [The primary MSISDN of the party performing the location update
Recording Entity M | M |The E.164 number of the entity (VLR or MSC/VLR) generating the record.
Old location Not present for registration:
C | C |VMSC E.164 Number
C | C |Location Area Code
New location M [ M [VMSC E.164 Number
M | M [Location Area Code
Owm |Owm [Cell Identification or Service Area Code
MS Classmark M | M [The mobile station classmark.
Update time stamp M [ M [Time at which the update was invoked.
Update Result C | C |The result of the location update if unsuccessful.
Record extensions  [Oc [Oc |A set of network/ manufacturer specific extensions to the record, when available.
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6.1.3.12 Location update (HLR)

If enabled, an HLR location update record shall be produced in the HLR for each location registration or location
update received by the HLR for amobile subscriber including location updates received from subscribersroaming in
foreign PLMNSs.

Table 12: Location Update (HLR) record

Field 2G |3G Description
Record Type M | M [Location update.
Served IMSI M | M |IMSI of the served MS.
Recording Entity M | M [The E.164 Number of the HLR.
Old location Oc¢ |Oc¢ |VMSC E.164 Number
Oc |Oc¢ |VLR E.164 Number
New location M [ M [VMSC E.164 Number
M | M |VLR E.164 Number
Update time stamp M [ M [Time at which the update was invoked.
Update Result C | C |The result of the location update if unsuccessful.
Record extensions | Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.
6.1.3.13 Short message service, mobile originated

If enabled, an SMS-MO record shall be produced, within the originating MSC, for each short message sent by a mobile
subscriber.

Table 13: SMS-MO record

Field 2G |3G Description
Record Type M [ M |SMS-Mobile originated.
Served IMSI M | M |The IMSI of the subscriber sending the short message.
Served IMEI Oc [Oc [The IMEI of the ME sending the message, if available.
Served MSISDN Owm |Owm |The primary MSISDN of the subscriber sending the message.
MS Classmark M | M |The mobile station classmark.
Service Centre M | M |The address (E.164) of the SMS-service centre.
Recording Entity M | M |The E.164 number of the visited MSC
Location Owm |Owm |The Location Area Code and Cell Identity / Service Area Code from which the

message originated.

Event Time stamp M | M |Origination time: The time at which the message was received by the MSC from the
subscriber.

Message Reference M [ M |A reference, provided by the MS uniquely identifying this message.

SMS Result C | C |The result of the attempted delivery if unsuccessful.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

Destination number Owm |Owm |The destination number dialled by the MS sending the short message.

CAMELSMSInformation | C | C |Set of CAMEL information IEs. Each of these IEs contains information related to
CAMEL call leg related for the SMS. Shall be present only if CAMEL is applied.

System Type - | M |This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is

present when either the UTRAN or GERAN air-interface is used on call set-up. For an
open CDR in a 2G NE (responsible for the CDR), the field is not present (even if the
call is handed off to a 3G air interface). For a CDR in a 3G NE (responsible for the
CDR), the value unknown shall be used after handover.
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6.1.3.14 Short message service, mobile terminated

If enabled, an SMS-MT record shal be produced, within the terminating MSC, for each short message received by a
mobile subscriber.

Table 14: SMS-MT record

Field Description

Record Type SMS-Mobile Terminated.

2G |3G
M [M
Service Centre M | M |[The E.164 address of the SMS centre.
M [M
Oc |Oc

Served IMSI The IMSI of the receiving party.

Served IMEI The IMEI of the receiving party, if available.

Served MSISDN Owm |Owm |The MSISDN of the receiving party.

MS Classmark M | C |The mobile station classmark.

Recording Entity M | M |The E.164 number of the visited MSC.

Location Owm [Owm |The Location Area Code and Cell Identity /Service Area Code to which the message

was delivered.

Event time stamp M | M |Delivery time: time at which message was sent to the MS by the MSC.

SMS Result C | C |The result of the attempted delivery if unsuccessful.

Record extensions Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.
System Type C [ M |Thisfield is present when either the UTRAN or GERAN air-interface is used. It is

omitted when the service is provided by a GSM air interface

CAMELSMSInformation | C | C |[Set of CAMEL information IEs. Each of these IEs contains information related to
CAMEL call leg related for the SMS. Shall be present only if CAMEL is applied.

6.1.3.15 SMS-MO interworking record

If enabled, an SMS-MO interworking record shall be produced, within the interworking MSC, for each short message
generated by a mobile subscriber. These records may be used to settle accounts between PLMNs and SMS service
centres. Where the Interworking MSC is @l so the originating MSC, an SMS-MO CDR will also be generated.

Table 15: SMS-MO interworking record

Field 2G | 3G Description
Record Type M M  |SMS-MO interworking record.
Service Centre M M |The E.164 address of the SMS service centre.
Served IMSI M M |The IMSI of the sending party.
Recording Entity M M |The E.164 number of the visited MSC.
Event Time stamp M M [The time at which the message was received by the interworking function.
SMS Result C C |The result of the attempted delivery if unsuccessful, when available.
Record extensions Oc | Oc |A set of network/ manufacturer specific extensions to the record.

6.1.3.16 SMS-MT gateway record

If enabled, an SMS-MT gateway record shall be produced, within the gateway MSC, for each short message sent to a
mohile subscriber. Where the Gateway MSC is also the terminating MSC, an SMS-MT CDR will also be generated.

Table 16: SMS-MT gateway record

Description

N
@
w
@

Field
Record Type
Service Centre
Served IMSI
Served MSISDN
Recording Entity
Event Time stamp
SMS Result
Record extensions

SMS-MT gateway record.

The E.164 address of the SMS service centre.

The IMSI of the receiving party.

The MSISDN of the receiving party.

The E.164 number of the visited MSC.

The time at which the message was received by the gateway.

The result of the attempted delivery if unsuccessful.

A set of network/ manufacturer specific extensions to the record, when available.

o|z|z|9|z|z|z
o|z|z|9|z|z|z

@]
o
@]
o
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Common equipment usage record

If enabled, a common equipment usage record shall be created in the VM SC to record the usage (duration) of common
equipment, e.g. conference circuits, employed by a mobile subscriber.

Table 17: Common equipment usage record

Field 2G |3G Description

Record Type M [ M |Common equipment usage record.

Equipment type M [M J|e.g. Conference circuit.

Equipment Id. C | C |Thelocal id. Of the equipment employed.

Served IMSI M [M |The IMSI of the party responsible for the seizure of the equipment..

Served MSISDN Owm |Owm |The primary MSISDN of the served party..

Recording Entity M | M |The E.164 number of the MSC in which the equipment is located.

Basic service C | C |Bearer or teleservice employed, if appropriate.

Rate Adaptation Oc |Oc |Present if "rate adaption" parameters for the basic service were signalled between the
MS/UE and the network, see TS 24.008.

Fixed Network Oc |Oc [Indicates the user data rate applied for the connection in the fixed network. Shall only be

User Rate present for 2G HSCSD connections and for UMTS data connections.

ChangeOfService |Oc¢ [Oc |A list of changes of basic service during a connection each time-stamped.

Supp. Services C | C |Supplementary services invoked in connection with this equipment.

Event Time Stamp |M [M [Seizure time: the time at which the equipment was seized.

Owm |Owm |Release time: the time at which the equipment was released.

Call Duration M [M |The total duration of the usage of the equipment.

Call Reference M | M |A local identifier distinguishing between transactions.

Seqguence no. C | C |Partial record sequence number if applicable.

Record extensions |Oc |Oc |A set of network/ manufacturer specific extensions to the record, when available.

System Type - | M |This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is
present when either the UTRAN or GERAN air-interface is used on call set-up. For an
open CDR in a 2G NE (responsible for the CDR), the field is not present (even if the call is
handed off to a 3G air interface). For a CDR in a 3G NE (responsible for the CDR), the
value unknown shall be used after handover.

Partial Record - |Oc |Indicates the event (time limit etc.) that caused the generation of a partial record.

Type

6.1.3.18 Terminating CAMEL call attempt

If the generation of these recordsis enabled, aterminating CAMEL call attempt record shall be generated for each call
toward a subscriber with aT-CSl or VT-CSl and if the terminating trigger criteriaare met. Therecord is generated in
the GM SC/gsmSSF carrying out the terminating CAMEL call handling and in the M SC server/gsmSSF carrying out the
visited terminating CAMEL call attempt.

Table 18: Terminating CAMEL record

Field 2G |3G Description
Record Type M | M |Terminating CAMEL interrogation.
Served IMSI M [M [IMSI of the called party
Served MSISDN Owm |Owm |The MSISDN of the called party.
Recording Entity M [ M |The E.164 number of the GMSC.
Interrogation time M [M |Time at which the interrogation was invoked.
stamp
CAMEL Destination |M | M [The number available for routing after the CAMEL server enquiry.
Number
GsmSCF Address M [ M |The CAMEL server serving the subscriber.
Service key M | M |The CAMEL service logic to be applied.
Network call M | M |An identifier to correlate transactions on the same call taking place in different network
reference nodes.
MSC Address M [ M |This field contains the E.164 number assigned to the MSC that generated the network
call reference.
Default call Oc |Oc [Indicates whether or not a CAMEL call encountered default call handling. This field shall
handling be present only if default call handling has been applied.
Record extensions |Oc |Oc [A set of network/ manufacturer specific extensions to the record, when available.
Called Number M [M |The address of the called party as received by the GMSC/gsmSSF.
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Field 2G |3G Description

Calling Number C | C |The address of the calling party, if available.

Incoming TKGP Owm [Oc |The GMSC trunk group on which the call originated. If available in 3G, this parameter
shall be supplied.

Outgoing TKGP Owm [Oc |The trunk group on which the call left the GMSC. If available in 3G, this parameter shall
be supplied.

Event time stamps: | C | C [Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

C [ C |Answer time: time of answer (for successful calls)
Owm |Owm |Release time: time of traffic channel release

Call duration M [ M |The chargeable duration of the connection for successful calls, the holding time of call
attempts.

Data volume C | - |The number of data segments transmitted if available at the GMSC

Cause for M [ M |The reason for the release of the connection.

termination

Diagnostics Owm |Owm |A more detailed reason for the release of the connection.

Call reference M | M |Alocal identifier distinguishing between transactions on the same MS

Sequence no. C | C |Partial record sequence number, only present in case of partial records.

Number of DP Oc |Oc [Number that counts how often armed detection points (TDP and EDP) were encountered.

encountered

Level of CAMEL Oc |Oc [Indicator of the complexity of the CAMEL feature used.

service

Free format Data C | C |This field contains data sent by the gsmSCF in the Furnish Charging Information (FCI)
message(s). The data can be sent either in one FCI message or several FCl messages
with append indicator.

CAMEL call leg C | C |Set of CAMEL information IEs. Each of these IEs contains information related to one

information outgoing CAMEL call leg.

Free format data C | C |Indicator if free format data from this CDR is to be appended to free format data in

append indicator previous partial CDR.

MSC server C | C |Indication if the CAMEL call handling is active in the MSC server.

indication

Default call Oc |Oc [Indicates whether or not a CAMEL call encountered default call handling for 2™ service

handling 2 such as dialled service. This field shall be present only if default call handling has been
applied.

GsmSCF address 2 | C | C |ldentifies the CAMEL server serving the subscrlber for 2™ service such as dialled service.
Shall be present only if CAMEL is applied for 2 service.

Service key 2 C [ C |The CAMEL service logic to be applled for 2™ service such as dialled service. Shall be
present only if CAMEL is applied for 2™ service.

Free format Data2 [ C [ C [This field contains data sent by the gsmSCF in the FCI message(s) for 2™ service such
as dialled service. The data can be sent either in one FCI message or several FCI
messages with append indicator. Shall be present only if CAMEL is applied for 2™
service.

Free format data C | C [indicator if free format data for 2™ service from this CDR is to be appended to free format

append indicator 2 data in previous partial CDR. Shall be present only if CAMEL is applied for 2" service.

Location Routing - |Oc |Location Routing Number for Number Portability feature

Number (LRN)

LRN Source - |Oc |LRN Source Indicator tells the source of the LRN

Indicator

LRN Query Status - |Oc |Status of Number Portability query.

Indicator

JIP Parameter - |Oc¢ |Jurisdiction Information Parameter

JIP Source - |Oc |JIP Source Indicator tells the source of the JIP

Indicator

JIP Query Status - |Oc |Status of Number Portability query.

Indicator

Partial Record Type | - |Oc [Indicates the event (time limit etc.) that caused the generation of a partial record.

6.1.3.19

IMEI observation ticket

An observed IMEI ticket is generated whenever greylisted, blacklisted or non-whitelisted mobile equipment is detected
during an IMEI check. The purpose of theticket isto link the mobile equipment under observation with its current user
(IMS]). Theticket also includes information describing when and where the equipment was used to enabl e the tracking

of such equipment. Finaly, if theticket wastriggered by a call attempt, a call referenceisprovided in order to locate the
corresponding call record.
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The IMEI tickets are generated by the NEF of the MSC performing the IMEI check.

Table 19: IMEI ticket

Field 2G | 3G Description

Served IMEI M M [IMEI of the observed mobile equipment

IMEI Status M M [The result of the IMEI check e.g. blacklisted, greylisted, unknown.

Served IMSI M M [The IMSI of the subscriber currently using the mobile equipment.

Served MSISDN C C |The MSISDN of the subscriber currently using the observed mobile equipment, only
available if the event that triggered the IMEI check was an MOC, MTC, SMS-MO or
SMS-MT

Recording Entity M M [The E.164 number of the recording MSC.

Event Time Stamp M M [The time at which the IMEI check was performed.

Location M M [The location area code and cell identity of the cell from which the mobile equipment
was used.

IMEI Check Event Om | Om |The event that caused IMEI checking to take place

Call Reference Oc Oc |[Only available if the IMEI check was related to an MOC or MTC

Record extensions Oc Oc |A set of network/ manufacturer specific extensions to the record, when available.

6.1.3.20

If enabled, an LCS-MT record shall be produced, within the visited MSC, for each mobile a terminated |ocation request

is performed for.

Mobile terminated location request (MT-LR)

Table 20: LCS-MT record

Field 2G |3G Description

Record Type M | M |LCS-MT record.

Recording Entity M [ M |The E.164 number of the visited MSC producing the record.

LCS Client Type M | M |The type of the LCS client that invoked the LR.

LCS Client Identity | M | M |Further identification of the LCS client .

Served IMSI M [M |The IMSI of the subscriber the LR is invoked for.

Served MSISDN Owm [Om |The MSISDN of the subscriber the LR is invoked for.

Location Type M | M |The type of the location request.

LCS QoS C | C |QoS of the LR, if available.

LCS Priority C | C |Priority of the LR, if available.

MLC Number M | M |The E.164 address of the requesting GMLC.

Event Time Stamp | M | M |The time at which the LR was received by the MSC.

MeasureDuration Owm [Owm |The duration of proceeding the location request .

Notification To MS C | C |The privacy notification to MS user that was applicable when the LR was invoked, if

User available.

Privacy Override C | C |This parameter indicates if MS privacy was overridden by the LCS client, if available.

Location Owm | - |The LAC and Cl when the LR is received.

Location Estimate  |Oc |Oc |The location estimate for the subscriber if contained in geographic position and the LR
was successful.

Positioning Data C | C |The positioning method used or attempted, if available.

LCS Cause Oc |Oc [The result of the LR if any failure or partial success happened as known at the radio
interface.

Cause for M [ M |The reason for the termination of the location service.

Termination

Diagnostics C | C |Amore detailed information about the Cause for Termination if any failure or partial
success happened.

System Type - | M |This field indicates the use of GERAN or UTRAN at the time of the LCS request. This
field is present when either the UTRAN or GERAN air-interface is used on call set-up.

Record extensions |Oc¢ |Oc |A set of network/ manufacturer specific extensions to the record.
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Mobile originated location request (MO-LR)

If enabled, an LCS-MO record shall be produced, within the visited MSC, for each mobile an originated location

request is performed for.

Table 21: LCS-MO record

Field 2G |3G Description

Record Type M | M [LCS-MO record.

Recording Entity M | M [The E.164 number of the visited MSC producing the record.

LCS Client Type C | C |The type of the LCS client that invoked the LR, if available.

LCS Client Identity | C | C |Further identification of the LCS client, if available.

Served IMSI M [ M |The IMSI of the subscriber the LR is invoked for.

Served MSISDN Owm [Om |The MSISDN of the subscriber the LR is invoked for.

MOLR Type M | M [The type of the LR.

LCS QoS C | C |QoS of the LR, if available.

LCS Priority Oc |Oc |Priority of the LR, if available.

MLC Number C [ C |The E.164 address of the involved GMLC, if available.

Event Time Stamp |M | M |[The time at which the LR was received by the MSC.

MeasureDuration |Owm |Owm |The duration of proceeding the location request .

Location Estimate |Oc |Oc¢ |The location estimate for the subscriber if contained in geographic position and the LR
was successful.

Positioning Data C | C |The positioning method used or attempted, if available.

LCS Cause C | C |The result of the LR if any failure or partial success happened as known at the radio
interface.

Cause for M [M [The reason for the termination of the location service.

Termination

Diagnostics C | C |Amore detailed information about the Cause for Termination if any failure or partial
success happened.

System Type - | M |This field indicates the use of GERAN or UTRAN at the time of the LCS request. This field
is present when either the UTRAN or GERAN air-interface is used on call set-up.

Record extensions |Oc [Oc |A set of network/ manufacturer specific extensions to the record.
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Network induced location request (NI-LR)

If enabled, an LCS-NI record shall be produced, within the visited MSC, for each network induced location request
performed for aMSe.g. in case of emergency call.

Table 22: LCS-NI record

Field

Description

Record Type

LCS-NI record.

Recording Entity

The E.164 number of the visited MSC producing the record.

LCS Client Type

The type of the LCS client that invoked the LR, if available.

LCS Client Identity

Further identification of the LCS client, if available.

2G |3G
M |M
M |M
C |C
C |C
Served IMSI C | C |The IMSI of the calling party the LR is executed for if supplied by the UE.
Served MSISDN C | C |The MSISDN of the calling party the LR is executed for if supplied by the UE.
Served IMEI C | C |The IMEI of the calling party the LR is executed for if available.
EMS-Digits Oc |Oc¢ |The emergency service routing digits, if emergency call.
EMS-Key Oc |Oc |The emergency service routing key, if emergency call.
LCS QoS C | C |QoS of the LR, if available.
LCS Priority C | C |Priority of the LR, if available.
MLC Number C | C |The E.164 address of the involved GMLC, if available.
Event Time Stamp |M | M |The time at which the LR was received by the MSC.
MeasureDuration |Owm |Owm |The duration of proceeding the location request .
Oc |Oc

Location Estimate

The location estimate for the subscriber if contained in geographic position and the LR
was successful.

Positioning Data C | C |The positioning method used or attempted, if available.

LCS Cause C | C |The result of the LR if any failure or partial success happened as known at the radio
interface.

Cause for M [M [The reason for the termination of the location service.

Termination

Diagnostics C | C |Amore detailed information about the Cause for Termination if any failure or partial
success happened.

System Type - | M |This field indicates the use of GERAN or UTRAN at the time of the LCS request. This field
is present when either the UTRAN or GERAN air-interface is used on call set-up.

Record extensions |Oc |[Oc¢ |A set of network/ manufacturer specific extensions to the record.

6.2

Data description for CS domain online charging

CSdomain charging is implemented by CAMEL techniques as described in TSs 23.078 [67] and 29.078 [73], i.e.
outside the scope of the 32 series of charging TSs.

6.2.1

Void. Refer to clause 6.2.

Diameter message contents
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