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Foreword

This Technical Specification has been produced by the 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 this TS, 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the specification;
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Introduction

This Technical Specification (TS) is part of aset of TSs which describe the requirements and information necessary for
the standardised charging of 3G system.

3GPP
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1 Scope

This Technical Specification describes the architecture, requirements, and principles of charging and billing for the
provision of service and services by a 3G system.

This standard is not intended to duplicate existing standards or standards being developed by other groups on these
topics, and will reference these where appropriate. This standard will elaborate on the charging requirements described
in the Charging Principlesin UMTS 22.01 Service Principles. It will allow the generation of accurate charging
information to be used in the commercia and contractual relationships between the parties concerned.

The charging data records generated by the network elements of the 3G network, are required for a number of telecom
management activities including, but not limited to, the following:

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

- the settlement of accounts for traffic carried or services performed by fixed network and other operators;
- the settlement of accounts with other PLMNs for roaming traffic via the transferred account procedure;

- datistical analysis of service usage;

- ashistorical evidence in dealing with customer service and billing complaints;

In addition to the information collected from these network elements, network management functions are required for
the administration of charging data.

This document is part of a series of documents specifying charging functionality in UMTS networks. The UMTS
charging architecture and principles are specified in the present document which provides an umbrella for other charging
documents that specify the structure and content of the CDRs and the interface protocol that is used to transfer them to
the collecting node. The CDRs used in the Circuit Switched (CS) domain are specified in document TS 32.205 [5]. The
CDRs content and transport within the PS domain are described in TS 32.215 [6] document, while CDRs used for
application services are defined in document TS 32.235[17].

The relationship among these charging specificationsisillustrated below.

32.200
Charging
Principles

(charging stage 2)

v

32.205 32.215 32.225 32.235

Stage 3 CS- Stage 3 Reserved for Stage 3
domain PS-domain Stage 3IMS- Service-domcin
domcin (R5) (R4: MMS service)

For the purpose of the present document, the charging data is considered to be collected, in real-time, by network
element function (NEF) blocks located within the recording entities.

The data collected by the NEFsis sent to, or collected by, the appropriate Operations System Function (OSF) blocks for
storage and further processing.

The location of the OSF isimplementation specific and may, for example, be provided either by aBilling System, a
Charging Gateway Function (CGF), or integrated within the network elements themselves.

3GPP
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The objectives of this standardisation are:
- to provide the descriptions of events and triggers for the generation of Charging Data Records;
- to provide the descriptions for Charging Data Records;
- to produce a description of the collection techniques for accounting administration and CDR generation;
and

- to define amethod for the transmission of CDRs over an open interface.

This TS describes the principles of offline charging. Other documents describe the principles for MM S charging and
for prepaid charging (based on online method).

3GPP
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2 References

The following documents contains provisions which, through reference in this text, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies.

» A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

2.1 Normative references

[1] 3GPP TS 22.101 “Service aspects; Service Principles’;

[2] 3GPP TS 22.115 “ Service aspects, Charging and Billing”;

[3] 3GPP TS 32.101 “3G Telecom Management principles and high level requirements”

[4] 3GPP TS 32.102 “ 3G Telecom Management architecture’

[5] 3GPP TS 32.205: "Circuit Switched (CS) domain charging data description™

[6] 3GPP TS 32.215: "Packet Switched (PS) domain charging data description”.

[7] 3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

[8] 3GPP TS 22.086: "Advice of charge (AoC) supplementary services - Stage 1".

[9] 3GPP TS 24.008: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3
specification”.

[10] GSM 12.00: "Digital cellular telecommunication system (Phase 2); Objectives and structure of Network
Management (NM)".

[11] GSM 12.01: "Digital cellular telecommunication system (Phase 2); Common aspects of GSM Network
Management (NM)".

[12] 3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the
Gn and Gp Interface”.

[13] 3GPP TS 23.078: "Customised Application for Maobile network Enhanced Logic (CAMEL) - Phase 2;
Stage 2".

[14] 3GPP TS 29.078: "Customised Application for Mobile network Enhanced Logic (CAMEL); CAMEL
Application Part (CAP) specification - Phase 2".

[15] IETF RFC 959: “File Transfer Protocol (FTP)”; October 1985, J. Postel, J. Reynolds, 1Sl.
(Status: Standard)

[16] IETF RFC 783: “Trivia File Transfer Protocol (TFTP)”; rev. 2, June 1981, K.R. Sollins MIT.
(Status: Unknown)[17] 3GPP TS 32.235: “Charging Data Descriptions for MM S’

[18] ITU-T D.93
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[19] 3GPP TS 23 140: “Multimedia Messaging Service (MMS), Functional Description, Stage 2.
[20] 3GPP TR 21.905: "3G Vocabulary".

[21] 3GPP TS 23.002: “Network Architecture (Release 4)”.

[22] 3GPP TS 23.009: “Handover Procedures’.

[23] 3GPP TS 24.086: "Advice of charge (AoC) supplementary services - Stage 3".
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3 Definitions and Abbreviations

3.1 Definitions

This section includes definitions specific to the charging functionality or necessary to understand the present
specification. Other definitions are specified in TR 21.905 [20].(GSM only): a qualifier indicating that this clause or
paragraph applies only to a GSM system. For multi-system cases this is determined by the current serving radio access
network.

(UMTSonly): aqualifier indicating that this clause or paragraph applies only to aUMTS system. For multi-system
cases thisis determined by the current serving radio access network.

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

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.

2G- / 3G- : The prefixes 2G- and 3G- refersto functionality that supports only GSM or UMTS, respectively, e.g.,
2G-SGSN refers only to the GSM functionality of an SGSN. When the prefix is omitted, reference is made
independently from the GSM or UMTS functionality.

in GSM,...: aqualifier indicating that this paragraph applies only to GSM System. For multi system cases thisis
determined by the current serving radio access network.

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

domain: Part of acommunication network that provides services using a certain technology.

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

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

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

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

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

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

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

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

char geable event: An activity utilising telecommunications network infrastructure and related services for user to user
communication (e.g. asingle call, a data communication session or a short message), or for user to network
communication (e.g. service profile administration), or for inter-network communication (e.g. transferring calls,
signalling, or short messages), or for mobility (e.g. roaming or inter-system handover), which the network operator
wants to charge for.

charged party: A user involved in a chargeable event who has to pay parts or the whole charges of the chargeable
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event, or athird party paying the charges caused by one or al usersinvolved in the chargeable event, or a network
operator.

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

circuit switched domain: A domain within UM TS in which information istransferred in circuit mode.
GPRS: Packet Servicesfor GSM and UMTS systems.

inter-system change: a change of radio access between different radio access technologies such as GSM and UMTS.
observed IMEI ticket: A record used to describe an EIR relevant event e.g. a blacklisted IMEI

off-line charging: tbd

on-line charging: thd

packet switched domain: A domain within UMTS in which datais transferred in packet mode.

settlement: Payment of amounts resulting from the accounting process.

short time: Time, typically in number of minutes, to perform the off-line mechanism used for accounting.

successful transaction: A circuit connection that reaches the communication or data transfer phase e.g. the "answered"
state for speech connections. A packet connection that achieves completed data transfer. All other connection attempts
are regarded as unsuccessful.

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

3.2 Abbreviations

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

3G 3 Generation

3GPP 3G Partnership Project

AoC Advice of Charge

APN Access Point Name

BMD Billing Mediation Device

BS Billing System

CAl Charge Advice Information

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

CG Charging Gateway

CGF Charging Gateway Function

Cl Cell Identity

CSs Circuit Switched

CUG Closed User Group

DP Detection Point

DRP Data Record Packet

EDP Event Detection Point

EIR Equipment Identity Register

EM Element Management

ETS European Telecommunications Standards I nstitute
FCI Furnish Charging Information

FTAM File Transfer, Access and Management
FTP File Transfer Protocol

G-CDR GGSN generated— CDR

GGSN Gateway GPRS Service Node

3GPP
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GMSC
GPRS
gsmSCF
gsmSSF
GSN
GTP
HLR
HPLMN
HSCSD
ICS

IE
IHOSS:OSP
IMEI
IMSI

IP
ISDN
ISP

I tf
ITU-T
LAC
LCS
M-CDR
ME
MMS
MMSE
MGW
MOC
MS
MSC
MSISDN
MSRN
MTC
NE

NM
NMC
NSS
OA&M
OACSU
O-Csl
omMC
PBX
PDN
PDP
PDU
PLMN
PPP
PPS

PS
PSPDN
PT

QoS
RAB
RAC
RNC
SAC
S-CDR
SCF
SCI
SCS
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Gateway MSC

General Packet Radio Service

GSM Service Control Function

GSM Service Switching Function

GPRS Support Node (either SGSN or GGSN)
GPRS Tunnelling Protocol

Home Location Register

Home PLMN

High Speed Circuit Switched Data

I mplementation Conformance Statements
Information Element

Internet Hosted Octet Stream Service: Octet Stream Protocol
International Mobile Equipment Identity
International Mobile Subscriber Identity
Internet Protocol

Integrated Services Digital Network

Internal Standardized Profiles

Interface

International Telecommunication Union - Telecommunications Standardisation Sector
Location Area Code

Location Services

Mobility Management generated-Charging Data Record
Mobile Equipment

Multimedia Messaging Service

Multimedia Messaging Service Environment
Media Gateway

Mobile Originated Call (attempt)

Mobile Station

Mobile Services Switching Centre

Mobile Station ISDN number

Mobile Station Roaming Number

Mobile Terminated Call (attempt)

Network Element

Network Management

Network Management Centre

Network and Switching Subsystem
Operation, Administration and Maintenance
Off air call set-up

Originating CAMEL Subscription Information
Operations and Maintenance Centre

Private Branch eX change

Packet Data Network

Packet Data Protocol, e.g. IP

Packet Data Unit

Public Land Mobile Network

Point-to-Point Protocol

Post-processing system

Packet-Switched

Packet-Switched Public Data Network
Protocol Type (Field in GTP' header)
Quality of Service

Radio Access Bearer

Routing Area Code

Radio Network Controller

Service Area Code

SGSN (PDP context) generated — CDR
Service Control Function

Subscriber Controlled (MMI) Input

System Conformance Statement
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SGSN Serving GPRS Service Node
SMF System Management Function
SMS Short Message Service
SS7 Signalling System No. 7
S-SMO-CDR  SGSN delivered Short message Mobile Originated — CDR
SSMT-CDR  SGSN delivered Short message Mobile Terminated — CDR
TAP Transferred Account Procedure
T-CSl Terminating CAMEL Subscription Information
TDP Trigger Detection Point
TID Tunnel Identifier
TLV Type, Length, Vaue (GTP header format)
TMN Telecommunications Management Network
TS Technical Specification
TV Type, Vaue
UMTS Universal Mobile Telecommunications System
URA UTRAN Registration Area
UsiM User Service ldentity Module
uUssD Unstructured Supplementary Service Data
UTRAN UMTS Terrestrial Radio Access Network
VAS Value Added Service
VLR Visitor Location Register
VMSC Visited MSC
VPLMN Visited PLMN
3.3 Symbols
For the purposes of the present document the following symbols apply:
A Interface between an MSC and a BSC.
Ga Charging data collection interface between a CDR transmitting unit (e.g. GGSN or SGSN) and a
CDR receiving functionality (CGF).
Gb Interface between an SGSN and a BSC.
Gc Interface between an GGSN and an HLR.
Gd Interface between an SMS-GM SC and an SGSN, and between a SMS-IWM SC and an SGSN.
Gf Interface between an SGSN and an EIR.
Gi Reference point between the Packet-Switched domain and an external packet data network.
Gn Interface between two GSNs within the same PLMN.
Gp Interface between two GSNsin different PLMNs. The Gp interface allows support of Packet-
Switched domain services across areas served by the co-operating Packet-Switched domain
PLMNs.
Gr Interface between an SGSN and an HLR.
Gs Interface between an SGSN and an MSC/VLR.
lu Interface between the RNS and the core network. It is also considered as a reference point.
kbit/s Kilobits per second.
Mbit/s Megabits per second. 1 Mbit/s = 1 million bits per second.
Mc Interface between the MGW and (G)M SC server
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Reference point between anon-ISDN compatible TE and MT. Typically this reference point
supports a standard serial interface.

The service areafor which an MS'slocation shall be reported.

The location accuracy level needed for service management purposesin the 3G-SGSN, e.g. a
routing area or a cell. The 3G-SGSN can reguest the SRNC to report: i) the MS's current service
area; ii) when the MS moves into a given service areg; or iii) when the MS moves out of agiven
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 the radio 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 the radio to the MS. The
MT part of the MSis used to access the Packet-Switched servicesin UMTS through this interface.
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4, Architecture
4.1 3G logical and charging logical architecture
Figures 1 shows the 3G logical architecture for Release 4 as described in TS 23.002. [21]
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Figure 1: Overview of the 3G Logical Architecture

The 3" Generation Mobile system is logically implemented on the GSM/GPRS structure through the addition of a new
air interface supported by two network nodes, the RNC and the Node B. No inference should be drawn about the
physical configuration on an interface from Figure 1.

The CAMEL entities are not shown in Figure 1. For the relationship ship of the CAMEL entities to the core network
entitiesillustrated above, refer to TS 23.002 [21].
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Figure 2: 3G charging logical architecture

Figure 2 illustrates the 3" Generation Charging architecture is subdivided by the two transmission planes, the Circuit
Switched (CS) domain and the Packet Switched (PS) domain. The charging data records generated by the serving nodes
(SGSN, GGSN) for the appropriate domain are forwarded via the Charging Gateway Functionality (CGF) entities to the
Billing System for processing. Note that the SCF may also transfer CDRs directly to the Billing System. (While not
shown explicitly in this figure, the VLR may also generate charging data records.)

[Additional description of the implications of the separation of signalling and traffic in the Release 4 architecture will be
added.]

4.2 Charging Gateway Functionality

The Charging Gateway Functionality (CGF), within the Packet-Switched domain, provides a mechanism to transfer
charging information from the SGSN and GGSN nodes to the network operator’s chosen Billing Systems. The Charging
Gateway concept enables an operator to have just one logical interface between the CGF and the Billing System. The
CGF may be supported in one of the following ways:

- asacentralised separate Network Element — NE (Charging Gateway);
- asadistributed functionality resident in the SGSNs and GGSNs.
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Support of the centralised or distributed CGF in a network is implementation dependent, and subject to
vendor/manufacturer agreement. Regardless of the way in which the CGF is supported in the network, the functionality
of the CGF is similar. Figure 3 gives an overview of the two basic configurations: In scenario 1, the GSNs support an
external interface to the charging gateways they are connected to. In scenario 2, the GSNs support the charging gateway

functionality internally.

Scenario 1:
GSN CG
P
CGF BS
cenario 2:
GSN
CGF

Figure 3: Basic architectural scenarios for the CGF location

If the GSNswith internal charging gateway functionality also support the external interface, additional configurations as
shown in Figure 4 are possible. In scenario 3, the GSN with integrated charging gateway function also acts as CGF for
other GSNs. In scenario 4, the GSN with integrated charging gateway function also supports the transmission of CDRs

to external CGFs.

Scenario 3:
GSN GSN
u CGF BS
Scenario 4:
GSN CG
CGF
CGF

Figure 4: Optional scenarios for the CGF configuration

The four scenarios in Figure 3 and 4 are not exhaustive.

The CGF provides the mechanism to transfer charging information from the SGSN and GGSN nodes to the network
operator’'s chosen Billing Systems(s). The main functions of the CGF are:

- thecollection of Packet-Switched CDRs from the Packet-Switched nodes generating CDRs,

- intermediate CDR storage buffering;
- thetransfer of the CDR datato the billing systems.
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The CGF acts as storage buffer for real-time CDR collection. It provides the CDR data to the billing system. The present
document identifies the external interfaces of the CGF, but does not specify the internal functionality of the CGF.
However, in order to assist in the understanding of the CGF, it may perform specific activities, such as consolidation of
CDRs, pre-processing of CDR fields, filtering of un-required CDR fields, and adding of Operator defined fields for
specific billing systems. These specific activities may be performed to optimise the charging information that is to be
forwarded to the Billing System, which should reduce the load in the Billing System.

In addition to the centralised CGF it is possible to have the CGF distributed to the SGSNs and/or GGSNSs.

The CGF can reside in a separate Network Element (Charging Gateway) or be integrated in the GSNs. It can receive
CDR fields from the GSNs in real-time mode. It should have enough storage to enable it to transmit the collected
charging datato the Billing System in file mode.

The CGF may have to support several transmission protocols towards the Billing System, depending on the Billing
System(s) used. One of the main purposes of the CG (or even just a CGF) is to reduce the number of different interfaces
between the Billing System and the GGSNs and SGSNs sending charging data. If a new Billing System is introduced it
shall be interfaced to the CGF, i.e. the protocol stacks and configurations of the GSNs do not need not to be updated.
The usage and load of mass memory media can be more evenly distributed. The portion of the CGF embedded into a
single physical device is caled the Charging Gateway entity. The CGF may be distributed to severa physical Charging
Gateways or GSNs, to facilitate redundancy. If that Charging Gateway entity that is the Primary Charging Gateway
entity, does not respond to communication originating from the GSNs, the GSNs will try to send the CDR data to a
Secondary Charging Gateway entity. Here each GSN will have severa IP addresses (of different priority) for the
Charging Gateway entities, thus avoiding downtime of the CGF.

3GPP



Release 4 22 3GPP TS 32.200 V1.0.1 (2001-06)

5 Circuit-Switched Domain

5.1 Charging Principles

51.1 Requirements according to TS 22.115

The following requirements are a high-level interpretation which summarize the more detailed requirements of TS
22.115[2].

1. toprovideacharging datarecord for all charges incurred and requiring settlement between the different commercial
roles,

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

» information provided by the user (including authentication parameters, etc.)
» information provided by the serving network (including Serving Network Id, timestamps, etc.)
» information provided by the service (including charged party, long calling, multimedia, etc.)

3. toallow fraud control by the Home Environment and the Serving network;

5.1.2 Charging Information

The MSC server charging function is responsible for the collection of all charging relevant information for each MS,
PBX and ISUP connection and for the storage of thisinformation in the form of charging data records.

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

If subscribed-to IN services apply to MS/ PBXs the MSC servers contain CAMEL subscription data providing the
information required for invokation of the CAMEL diaogues for controlling the MS terminating / PBX incoming and
MS originating / PBX outgoing calls. Billing record parameters resulting from the CAMEL treatment applying to MS/
PBX calls shall be derived from the MS/ PBX’'s 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.

The following general regquirements have to be considered during the implementation of the charging function:

- thebilling of home subscribers, either directly or via service providers, for network utilisation charges;

- the settlement of accounts for traffic carried or services performed by fixed network and other operators;
- the settlement of accounts with other PLMNSs for roaming traffic via the transferred account procedure;

- datistical analysis of service usage;

- ashistorical evidencein dealing with customer service and billing complaints.

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 servers. This datais employed to drive the charge display
in the Mobile Station (MS) as required by the advice of charge (AoC) service and defined by TS 22.086 [8] and
TS22.024[7].
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5.1.2.1 Subscriber billing

The charging data collected from the HPLMN, interrogating PLMN, and/or VPLMN network elementsis 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 elements may also be sent to the Service
Provider for further processing.

5.1.2.2 Settlements of Charges

5.1.2.2.1 Inter-PLMN accounting

Inter-PLMN accounts for roaming traffic are determined in accordance with ITU-T principles (see ITU-T D.93 [18])and
are settled by means of the Transferred Account Procedure (TAP).

5.1.2.2.2 'Visitors' from other PLMNSs

The charging data records 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 charging data records 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 the re-routing
charges from the HPLMN to the VPLMN.

The TAP records 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.

5.1.2.2.3 '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 the invoices from the VPLMN and to bill 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 5.1.2.1.

5.1.2.2.4 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 of recommendations.

The traffic accounted for in this manner may include:

- outgoing (Mobile to Land) traffic;

- incoming (Land to Mobile) traffic;

- trangit traffic, carried by intermediate networks;

- signalling (MAP/SCCP, CAP/SCCP) traffic e.g. 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 charging data records 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
charging data records. The management of accounting metersis outside the scope of the present document.
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5.1.23 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 modifications to the tariffs of existing services may also require the distribution of the appropriate tariff information
to the network elements for Advice of Charge purposes.

5.1.3 General Aspects of Charging Data
Charging data record generation and contents should be flexible and unnecessary redundancy in data should be avoided.

Charging data are collected for successful and for some unsuccessful subscriber transactions. The subscriber transaction
is seen as being successful in the MSC server (where the charging data record is generated) either if acall isanswered ,
if the Short Message Service Center has confirmed the successful receipt of a mobile originated short message, or a
supplementary service.

Unsuccessfull call attempts are recorded in the case of partia record generation due to IN FollowOnCalls. If in such a
call constellation the answer state is reached at least once, subseguent unsuccessful set-up of a connection configuration
isalso recorded in order to provide a complete sequence of FIRST, INTERMEDIATE and LAST records.

At termination of the subscriber transaction these data are formatted into charging data records. These records are
forwarded onto MSC server’s disk file which constitute the source for further transportation of that datato a Billing
System. For the purpose of the present document, the charging data records are considered to be collected, in real-time,
by Network Element Function (NEF) blocks located within the MSC servers, MGWSs, and location registers.

The data collected by the NEFsis sent to, or collected by, the appropriate Operations System Function (OSF) blocks for
storage and further processing.

Similarly, the tariff data required by the NEFs to provide on-line charging information is distributed by the appropriate
OSF.

5.2 Collection of Charging Data Records

5.2.1 Charging Data Record Generation

In order to provide the data required for the management activities outlined in the previous chapters (billing, accounting,
dtatistics 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:

- Mobile originated call attempt;

- Mobile originated emergency call attempt;

- Mobile originated, call forwarding attempt;

- 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 M SC server;

- Transit cal attempt;

- Terminating CAMEL interrogation 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 M SC server;
- Short message service (point-to-point), mobile terminated gateway M SC server;
- Common equipment usage.
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The contents and purpose of each of these records are described in the following subclauses. A detailed formal
description of the data defined in the present document isto be found in TS 32.205 [5].

5.2.1.1A0C serviceln 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 MSis received in the MSC
server, the call isreleased immediately. This datais 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 [8] and 3GPP TS 22.024 [7].

An AoC service definition shall consist of a combination of the following:

- one or more basic services; and/or

- 0he or more supplementary services; and/or

- one or more network specific services,; and/or

- one or more power capability classes (MS classmark); and/or

- thetype of radio traffic channel used/ requested;

- thetransparency mode of the basic service employed (transparent/non-transparent);
- thetype of call or connection (e.g. MOC/ MTC).

Thislist may also be extended to include additional network specific parameters.

5.2.1.2 CAMEL services

CAMEL service can be activated for originating, forwarded and terminated calls and originating SMS. Severd 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 model and which triggers occur. CAMEL fields describing usage level of service, CAMEL modified parameters and
CAMEL initiated call forwarding include information for one call leg including impacts on all CAMEL services.

5.2.1.3 Use of supplementary services

The recording of supplementary service usage permits the OS to specify the supplementary service actions (invocation,
registration etc.) to be recorded.

In addition to specifying the actions to be recorded, the OS 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-line" in the appropriate charging data record and/ or in a separate SS-
action record depending on the configuration specified by the OS.

Where the use of a supplementary service results in the production of further connections (e.g. call forwarding, multi-
party service etc.) additional charging data records 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.

5.2.1.4 Use of call forwarding

When one of the call forwarding services is used, the NEF 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 section 5.2.2.6
and5.2.2.7.
5.2.1.5 Use of call hold and multi-party services

The use of the call hold service shall be recorded either in-line in the appropriate charging data record or in a separate
supplementary service "invocation" record as described above. For the avoidance of doubt, the duration for which the
cal isheld, i.e. isinactive, is not recorded.

The use of the multi-party service requires a minimum of 3 subscribers and the use of a conference circuit. For the
purpose of the following description the subscriber invoking the service is referred to as the conference originator ("A")
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and the conference call is regarded as consisting of a number of individual "legs' between the organiser and the other
parties ("B", "C", etc.) inthe call.

Normal MOC and MTC charging data records 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" calls 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 service in order to set-
up a conference call with"B" and"C".

Assuming that the appropriate types of record are enabled, the following charging data records
shall be produced:

- AnMOC record for subscriber "C" and the "C"->"A" leg of the call;

- AnMTC record for subscriber "A" and the "C"->"A" leg of the call;

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

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

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

- An SS-Action record for the invocation of the multi-party service by subscriber "A";
- A common equipment record for the use of the conference bridge by subscriber "A";

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-line in the appropriate charging data record. Any action affecting the conference as awhole
e.g. the originator holding the conference shall be recorded either in a separate supplementary service action record or in
the common equipment usage record.

For further information concerning the recording of multi-party services see the example scenario in section 5.2.2.9.

5.2.1.6 Partial records

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

In case of connections of extended duration, the loss of a single charging data record may result in an unacceptable loss
of revenue. If the connection is, for example, recorded in a number of consecutive partial records generated at say
hourly intervals, then the maximum loss of revenue is the equivalent of a one hour continuous connection.

Most modern billing systems employ some form of cumulative credit-limit checking based on the stream of input
charging data records. If however, a charging data record is only 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 charging
data record being produced.

All of the records defined in the present document are of variable length and some at |east are potentially unlimited in
size (SET OF, SEQUENCE OF etc.). However, the storage capacity of the internal records within the NEF is normally
subject to strict size limitations. Under such conditions a partial 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 afifth may result in the generation of a partial record.

Alternatively, for those manufacturers whose systems are based on fixed length records, partial records may be
employed instead of the various lists contained within the present document definitions. In such cases a partial record
will be produced each time one of the key fields alters during the connection.
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Finally, in case of radio link failure and subsequent call re-establishment partial records shall be generated to record the
duration of the call prior to the radio 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 partial record:

- expiry of the partial record timer;

- change of basic service during a connection;

- change of location (LAC or Cell Id. or the Service Access Code, for UMTS) during a connection;
- change of MS classmark during a connection;

- change of AoC Parameters during a call;

- change of Radio Channel Type (full/half rate) during a call;

- radio link failure and subsequent call re-establishment;

- change of HSCSD Parameters (for GSM only) during acall;

- 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 one record shall, in general, coincide with the "start" time stamp (answer
time) of the next. Each time a new partial record is created the cause for termination of the previousfield shall contain
the value "partia record ". The cause for termination of the final partial record shall contain the true cause for
termination of the connection.

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 partial record may be generated which includes only those fields required to identify the original record
together with the field(s) that actually change.

5.2.1.7 Use of packet data services

If packet data services are employed in conjunction with a Packet-Switched Public Data Network (PSPDN) then an
MOC/MTC charging data record may be produced in the originating/terminating M SC server and a gateway record in
the gateway/interworking M SC server. If the packet volume is not available within the PLMN then this information may
also be provided in the form of a charging data record from the PSPDN. In such cases the OSis responsible for the
correlation of the various records describing the connection. The definition of such PSPDN charging data recordsis
outside the scope of the present document.

5.2.1.8 Inter-MSC server handover

In the case of an inter-M SC server handover the controlling MSC server, as defined by TS 23.009 [22], remainsin
control of the connection and shall therefore, produce the charging data record. For the avoidance of doubt, it is not
necessary to produce charging data records in the subsequent MSC server(s).

5.2.19 Call re-establishment

In case of radio link failure as described in TS 24.008 [9], the MS may attempt to re-establish the call using the
procedures described in TS 24.008 [9].

For the time period between the detection of the radio link failure by the mobile station and the successful re-
establishment of the call, the advice of charge function inthe MSis 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 charging data records, it is necessary to exclude the time taken for the re-establishment phase from
the chargeable duration stored in the charging data records.

If the re-establishment attempt fails then an ordinary charging data record (MOC/MTC) shall be produced with the
cause for termination value "stable call abnormal termination”. The chargeable duration stored in this record covers the
time period from "Answer" to the detection of the radio link failure by the MSC server.
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If, the attempt to re-establish the call succeeds then the current charging data record shall be closed with the cause for
termination value "partial record call re-establishment” and a new partial record shall be opened for the re-established
call. The chargeable duration stored in the original record is once again the time period from "answer" to detection of
the radio link failure by the MSC server. Both the "seizure" and "answer" times of the subsequent partial record
correspond to the time at which the new traffic channel is alocated for the re-established call.

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

NOTE: Asthe MSand MSC server may detect theradio link failure at different pointsin time, it is not possible to
guarantee that the duration used for the AOC display corresponds to that recorded in the charging data
records. The purpose of the above procedure is merely to minimise any discrepancies that may occur.

5.2.1.10 Restricted directory numbers

In addition to the information pertaining to the served mobile subscriber (IMSI, MSISDN, etc.), the charging data
records defined in the present document also contain the directory numbers of other parties involved in the recorded
connections or transactions. In order to comply with data protection legidation, it is necessary to distinguish between
those numbers that may be passed on to third parties and those that needs to be handled confidentially. As aresult, each
of the number fields (e.g. calling/connected number) contains the presentation and screening information defined in both
TS 24.008 [9] 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 thisinformationis
not supported then the entire directory number shall be suppressed by the MSC server/VLR.

5.2.1.11 IMEI Observation

In order to provide the data required by the mobile equipment management activities outlined in the previous chapters,
the NEF of the MSC server shall be capable of producing IMEI tickets for each of the following events:

- usage of ablacklisted IMEI;
- usage of agreylisted IMEI;
- 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 the ticket isto link the mobile equipment under observation with its current user
(IMSI). The ticket also includes information describing when and where the equipment was used to enable the tracking
of such equipment. Finally, if the ticket was triggered by a call attempt, a call referenceis provided in order to locate the
corresponding charging data record.

The IMEI tickets are generated by the NEF of the MSC server performing the IMEI check.

5.2.2 Charging scenarios

This clause 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 section has been enabled;

- that the HLR interrogation records are produced in the HLR and not the interrogating M SC server;
- that supplementary service actions are recorded in separate charging data records.

The following conventions have been used for the figures contained within this subclause:
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1) Network connections and signalling transactions areillustrated by means of solid lines and referenced by number
e.g. (1).

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

3) TheBilling Systemhas been included in some, but not al, of the examples. The only reason for this decision isto
simplify the resulting figures. For the avoidance of doubt, the presence of a Billing Systemis assumed even if not
explicitly included.

The following examples are included:

1) Mobileto Land (outgoing) call;

2) Landto Mobile (incoming) call;

3) Mobileto Mobile cal within the same network;

4) Incoming call to aroaming subscriber;

5) Incoming call to aPLMN Service Centre;

6) Call Forwarding Unconditional;

7) Cadl Forwarding conditional (on Busy);

8) Ddlivery of aMobile Terminated Short Message;

9) Cadl 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 initated by CAMEL feature.
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5.2.2.1 Mobile to land (outgoing) call
Figure 5illustrates a simple outgoing call from a PLMN subscriber "A" to afixed 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 left the PLMN i.e. the GMSC server id. and outgoing trunk group. This record aso includes time
stamps to determine both the holding time of the outgoing trunk and the duration of the conversation.

For the avoidance of doubt, 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 post-processing system (A) either as event reports following
the release of the connection or when collected by the post-processing system.

Figure 5: Mobile to land (outgoing) call
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5.2.2.2 Land to mobile (incoming) call
Figure 6illustrates a simple incoming call from afixed network subscriber "A" to a PLMN subscriber "B".

Theincoming call isfirst routed to a GMSC server (1). The GM SC server shal 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
stamps required to calculate the holding time of the incoming trunk and the conversation duration. This gateway record
shall contain the IMS| 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 charging data record.

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

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

The records generated are subsequently transferred to the post-processing system either on release of the connection or
when collected by the post-processing system (A).

Figure 6: Land to mobile (incoming) call
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5.2.2.3 Mobile to mobile call within the same network
Figure 7illustrates a simple 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 setup 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 charging data record.

MSC-A routes the call to the MSC server at which subscriber is currently registered (3). This terminating M SC server
(MSC-B) shall create an MTC record for subscriber "B". If MSC-A and M SC-B are co-located then two records, one
MOC and one MTC, shall be produced for this call.

The records generated are subsequently transferred to the post-processing system either immediately following the
release of the connection or when collected by the post-processing system.

TMSC  |——— wMsSC-B

Figure 7: Mobile to mobile call
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5.2.2.4 Incoming call to a roaming subscriber

Figure 8illustrates an incoming call from afixed network subscriber "A" to a PLMN subscriber "B" who is currently
roaming in another PLMN.

The call isfirst routed to a GM SC server (1) and the GM SC server shall create an incoming gateway record for
accounting purposes as described in subclause 5.2.2.2. 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 a roaming 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 M SC server shall create an MTC
record for the call to "B".

The records generated are subsequently transferred to the post-processing 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 shall beincluded in a TAP file and transmitted to the HPLMN (B).

Figure 8: Incoming call to a roaming subscriber
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5.2.2.5 Incoming call to a PLMN service centre

Figure illustrates an incoming call from afixed network subscriber "A" to a Service Centre directly connected to an
MSC server within aPLMN 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 GMSC server analyzes the dialled digits and routes the
call directly to the MSC server to which the Service Centre is connected (2).

AsHLR interrogation is not required, there will be no HLR Interrogation record. The GM SC 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. As no 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 post-processing system of the PLMN (A).

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

Figure 9: Incoming call to a PLMN service centre
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5.2.2.6 Call forwarding unconditional

Figure 10 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 cal is subsequently
forwarded to a second fixed network subscriber "C".

For simplicity 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.

Theincoming call isrouted to a GMSC server (1). This part of the connection is identical to the scenario outlined in
subclause 5.2.2.2.

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 charging data record. The HLR informs the GM SC server that "B" has activated CFU
to subscriber "C".

The GMSC server forwards the call to the fixed network subscriber "C" (3). The GMSC server shall 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 GM SC server shall also produce
an outgoing gateway record as described in subclause 5.2.2.1.

The records generated are subsequently transferred to the post-processing system of the HPLMN (A).

Figure 10: Call forwarding unconditional
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5.2.2.7 Call forwarding conditional (on busy)

Figure 11 illustrates a mobile 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 athird
mobile subscriber "C". In this example, all three subscribers are currently located within the same (the home) network.

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

Having received a setup request from subscriber "A" (1), the originating M SC server (MSC-A) interrogates the HLR of
subscriber "B" in order to determine his current location (1&). The call is then 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 M SC server/VLR (MSC-B)
interrogates the HLR 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 M SC server (MSC-C) shall create a norma MTC record for subscriber "C".

The records generated are subsequently transferred to the post-processing system of the PLMN.

HPLMN

©®)
MSC-B |— MsC-C L—)

Hbusyﬂ

Figure 11: Call forwarding conditional (busy)
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5.2.2.8 Delivery of a mobile terminated short message

Figure 12 illustrates the delivery of a short message to a mobile subscriber.

The short message service center 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 HLR 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 SMSMT record.

The records generated are subsequently transferred to the post-processing system of the HPLMN (A).

Figure 12: Delivery of a short message to a mobile subscriber
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5.2.2.9 Call hold and multi-party service
Figure 13illustrates 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"). This call isrecorded as outlined in
subclause 5.2.2.1.

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 5.2.2.3.

Subscriber "A" subsequently invokes the multi-party service in order to set up athree-party conference with "B" and
"C". MSC-A shall 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 shall contain the
supplementary service code for multi-party.

ISDN /PSTN
O
HPLMN
GMSC
O,
MSC-A MSC-C
©

O

Figure 13: Call hold and multi-party service
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5.2.2.10 Outgoing call handled by CAMEL

Figure 14 illustrates an outgoing CAMEL call from amobile CAMEL subscriber "A" to afixed network subscriber "B"
.

The"A" subscriber has an active O-CSl (stored in the VLR). Therefore MSC server-A requests instructions 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 is returned to MSC-A.

MSC server-A generates an MOC record for the "A" subscriber. This record may be linked to an optional SCF-record.
The record includes O-CSl data.

The GMSC server routes the call to the "B" subscriber (3). The GM SC server shall create an outgoing gateway record as
described in subclause 5.2.2.1.

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

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

Table 1. Records Generated for an Outgoing Call Handled by CAMEL

GMSC server MSC server HLR
Outgoing gateway record MOC record -

3GPP



Release 4 40 3GPP TS 32.200 V1.0.1 (2001-06)

B A2

<
GMSC/
gsmSSF

()

MSC-A/ 6 Billing
gsmSSF System

A

Figure 14: Outgoing call handled by CAMEL
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5.2.2.11 Incoming call handled by CAMEL without redirection
Figure 15 illustrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B".

Theincoming 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-CSI (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 is returned to the GMSC server. The GMSC server shall generate
aterminating CAMEL interrogation 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.

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

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

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

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

Table 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 int. record
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Figure 15: Incoming call handled by CAMEL without redirection
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5.2.2.12 Incoming call to a roaming subscriber handled by CAMEL

Figure 16 illustrates an incoming call from afixed network subscriber "A" to a mobile CAMEL subscriber "B" who is
currently roaming in another PLMN.

The call isfirst routed to a GM SC 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-CSI (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 is returned to the GMSC server . The GM SC 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 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 a roaming 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 createan MTC
record for the call to "B".

The records generated are subsequently transferred to the post-processing 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 shall be included in a TAP file and transmitted to the HPLMN (B).

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

Table 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 int. record
Roaming record
Outgoing gateway record

The following records are generated in VPLMN in this call scenario:

Table 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 16: Incoming call to a roaming subscriber handled by CAMEL
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5.2.2.13 Incoming call handled by CAMEL with redirection decided and forwarding leg
handled by CAMEL

Figure 17 illustrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B". The call
is subsequently forwarded to a second fixed network subscriber "C" by CAMEL initiated Call Forwarding.

Theincoming call is 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 and O-CSI (2).

The "B" subscriber has an active T-CSI. 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 (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-CSI’. When gsmSCF processing
is complete the call control is returned to the GM SC server. The GMSC server shall generate aterminating CAMEL
interrogation record which contains T-CSI 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.

When gsmSCF processing is complete the call control is returned to the GMSC server.

The GMSC server redirects the call to the fixed network subscriber "C" (5). The GMSC server shall generate an MTC
record for the "B" subscriber for the call from"A" and an MOC (call forwarding) record for the "B" subscriber for the
cal to "C". The MOC record includes O-CSl data and the parameter ‘CAMEL initiated CF indicator’. The GMSC
server shall also produce an outgoing gateway record as described in subclause 5.2.2.1.

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

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

Table 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 int. record
MTC record

MOC (CF) record
Outgoing gateway record
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Figure 17: Incoming call handled by CAMEL with redirection decided and forwarding leg handled by
CAMEL
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5.2.2.14 Incoming call handled by CAMEL without redirection and forwarded early
using GSM SS but controlled by CAMEL

Figure 18 illustrates an incoming call from a fixed network subscriber "A" to a mobile 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 simplicity the activation and registration of CFU have not been included in the diagram. These actions shall of
course be registrated in the appropriate supplementary service records.

Theincoming call is routed to the GMSC server (1). 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 and O-CSl (2). The HLR
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.

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

The "B" subscriber has an active O-CSI. Because the "B" subscriber has activated CFU he acts as the originating party
for the forwarded leg. Therefore the GM SC server requests instructions from the gsmSSF which passes the CAMEL
service key to agsmSCF 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 complete the call control isreturned to the GM SC server.

The GMSC server redirects the cal to the fixed network subscriber "C" (6). 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-CSI data. The GMSC server shall also produce an outgoing gateway record as
described in subclause 5.2.2.1.

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

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

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

Table 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 int. record
MTC record

MOC (CF) record
Outgoing gateway record
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Figure 18: Incoming call handled by CAMEL without redirection and forwarded early using GSM SS
but controlled by CAMEL
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5.2.2.15 Incoming call handled by CAMEL without redirection and forwarded late
using GSM SS but controlled by CAMEL

Figure 19 illustrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B" who has
registered and activated Call Forwarding on No Reply (CFNRY) for the appropriate service. The call is subsequently
forwarded to a second fixed network subscriber "C".

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

Theincoming call is routed to the GMSC server (1). 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 and O-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 the 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 is returned to the GMSC server. The GMSC server shall generate
aterminating CAMEL interrogation 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.

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 instructions from the gsmSSF which passes the CAMEL service
key to the gsmSCF to indicate which service logic it should apply (6).

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 is returned to MSC-B.

MSC-B forwards the call viathe GM SC 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-CSl data. The GM SC server shall aso
produce an outgoing gateway record as described in subclause 5.2.2.1.

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

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

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

Table 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 int. record | MOC (CF) record
Outgoing gateway record
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Figure 19: Incoming call handled by CAMEL without redirection and forwarded late using GSM SS but
controlled by CAMEL
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5.2.2.16 Early forwarded call controlled by CAMEL

Figure 20 illustrates an incoming call from a fixed network subscriber "A" to a mobile 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 ssimplicity the activation and registration of CFU have not been included in the diagram. These actions shall of
course be registrated in the appropriate supplementary service records.

Theincoming cal is 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 O-CSl (2). The HLR shall create an
HLR interrogation record. The HLR informs the GM SC server that "B" has activated CFU.

The "B" subscriber has an active O-CSI. Because the "B" subscriber has activated CFU he acts as the originating party
for the forwarded leg. Therefore the GM SC server requests instructions from the gsmSSF which passes the CAMEL
service key to agsmSCF 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 is returned to the GM SC server.

The GMSC server redirects the cal 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-CSI data. The GMSC server shall also produce an outgoing gateway record as
described in subclause 5.2.2.1.

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

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

Table 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
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Figure 20: Early forwarded call controlled by CAMEL
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5.2.2.17 Late forwarded call controlled by CAMEL

Figure 21 illustrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B" who has
registered and activated Call Forwarding on No Reply (CFNRY) for the appropriate service. The cal is subsequently
forwarded to a second fixed network subscriber "C".

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

Theincoming cal is 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 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-CSI. Because the "B" subscriber has activated CFNRY he acts as the originating
party for the forwarded leg. Therefore MSC-B requests instructions 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 gsmSCF processing is complete the call control is returned 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". The record includes O-CSI data. The GMSC server shall also
produce an outgoing gateway record as described in subclause 5.2.2.1.

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

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

Table 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 21: Late forwarded call controlled by CAMEL
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5.2.2.18 Incoming call handled by CAMEL with redirection initiated by CAMEL feature

Figure 22 illustrates an incoming call from a fixed network subscriber "A" to a mobile CAMEL subscriber "B". The call
is subsequently redirected to a second fixed network subscriber "C" by CAMEL initiated redirection.

Theincoming call is routed to the GMSC server (1). 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) and the O-CSI (2). The
HLR shall create an HLR interrogation record.

Since subscriber "B" has an active T-CSI and the trigger criterias are met 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 (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 GM SC server (without the option "apply O-CSI").
Therefore for the redirection leg (B-C) the CAMEL feature is not invoked.

The GMSC server redirects the 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 5.2.2.1.

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

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

Table 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 22: Incoming call handled by CAMEL with redirection initiated and by CAMEL feature

5.2.2.19 CAMEL Scenario for Visiting Terminator Trigger Calls
[To be supplied.]

5.2.2.20 CAMEL Scenario for Dialed CSI Trigger Calls
[To be supplied.]
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6. Packet-Switched Domain

6.1 Charging Principles

6.1.1 Requirements
Based on the requirements in 3GPP TS 22.115 [2] here are the specific details relating to the packet domain.
1) Every PDP context shall be assigned a unique identity number for billing purposes. (i.e. the charging id).

2) Datavolumes on both the uplink and downlink direction shall be counted separately. The data volumes shall
reflect the data as delivered to and from the user.

3) The charging mechanisms shall provide the duration of the PDP context with date and time information.

4) The UMTS operator may define a subset of the charging information specified by Packet-Switched domain
charging standards. This means that it shall be possible to configure the SGSN and GGSN for the CDR
information generated.

5) The GSNsshall be capable of handling specific charging characteristics provided through either HLR
subscription data or default values. Thisisto improve charging record generation efficiency determined by the
operator, based on the configuration of CDR trigger parameters at the GSNs.

6) SGSN shall support charging of CAMEL services.

6.1.2 Charging Information

Charging information in the Packet-Switched domain network is collected for each MS by the SGSNs and GGSNSs,
which are serving that MS. The information that the operator uses to generate an invoice to the subscriber is operator-
specific. Billing aspects, e.g. aregular fee for afixed period, are outside the scope of the present document.

The SGSN collects charging information for each M S related with the radio network usage, while the GGSN collects
charging information for each MS related with the external data network usage. Both GSNs also collect charging
information on usage of the Packet-Switched domain network resources.

The GSNs shall collect the following charging information:

1. usage of the radio interface: the charging information shall describe the amount of data transmitted in MO and MT
directions categorised with QoS and user protocols;

2. usage duration: Duration of PDP context is counted as the time interval from PDP Context activation to PDP
Context Deactivation.

3. usage of the general Packet-Switched domain resources: the charging information shall describe the usage of other
Packet-Switched domain-related resources and the M Ss Packet-Switched domain network activity (e.g. mobility
management).

4. dedtination and source: the charging information shall provide the actual source addresses used by the subscriber for
the PDP context.. The charging information shall describe the destination addresses with alevel of accuracy as
determined by the Access Point Name (APN).

5. usage of the external data networks: the charging information shall describe the amount of data sent and received to
and from the external data network.

External networks can be identified by the Access Point Name (APN).
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6. location of MS: HPLMN, VPLMN, plus optional higher-accuracy location information.

The highest accuracy location information availablein GGSN is SGSN address.

6.1.3 General Aspects of Charging Data
Call data record generation and contents should be flexible and unnecessary redundancy in data should be avoided.

1. Each PDP context generatesits own record types (the S-CDR for the SGSN and the G-CDR for the GGSN related
to PDP contexts).

2. The SGSN can optionally provide arecord for mobility management of the attached MS in the M-CDR.

3. The SGSN shall provide two SMSrelated records, in case of Packet-Switched domain delivered MO short message
S-SMO-CDR and MT short message S-SMT-CDR.

4. MS Location information shall be included in the SGSN PDP context records.

5. Records shall only include relevant information, i.e. traffic activity since last record.

The criteria for record generation is based on real-time needs, information safety (backup) and some specific events,
such as expiry of the partial record timer(s), transferred data volume limit(s), inter SGSN routing area update,
inter/intra system handover.

6. Change of tariff period (if used) should not cause new CDRs to be sent to avoid peaks in data transfer. Instead such
events should close the existing volume counters and open new ones when appropriate traffic is detected. This can
be done by having a new record in the same message. It is up to the operator how often the CDRs are transferred
from a GSN.

7. Both SGSN and GGSN nodes shall collect information from same chargeabl e sessions (PDP contexts). A unique
reference (Charging ID in combination with GGSN address) is needed to enable correlation between information
from several records produced from same PDP context.

8. TheRNC shall collect the amount of not transferred downlink data, i.e., data that the RNC has either discarded or
forwarded to a 2G-SGSN, for an MS's RABs when instructed by the 3G-SGSN.

6.1.4  Volume counting in RNC

The 3G-SGSN counts all downlink data sent to the RNC over lu interface. Any discarded data between MS and RNC
causes inaccurate charging, as the 3G-SGSN cannot account for this and subsequently causing overcharging.
Additionally any buffered datain the RNC at RAB release or forwarded to another SGSN during handover is possible
counted again i.e. twice, which causes overcharging.

To avoid inaccurate charging at the 3G-SGSN, the 3G-SGSN will aways instruct the RNC at RAB set-up to count the
unsent downlink data towards the MS.

The reporting of unsent data by the RNC to the 3G-SGSN will only occur at RAB release. This occurs at either the
termination of the PDP context or handover.

The 3G-SGSN shall not use the optiona ‘Data Volume Request’ message to RNC in any situation, as this shall cause a
significant performance impact to both the RNC and 3G-SGSN.

When 3G-SGSN receives areport of unsent data volume from the RNC at RAB release. The 3G-SGSN shall report this
value to the ‘RNC Unsent Downlink Volume' field in the S-CDR.

6.1.5 Generation of Charging ID

The concept of serving connections is different in the Circuit-Switched domain to that for the Packet-Switched domain.
Therefore different mechanisms are needed to supply the Billing Systems with charging information.
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In the Packet-Switched domain the complete PDP context handling can be switched over from an old SGSN to a new
SGSN due to routing area updates with the consequence that charging records will be generated in more than one SGSN.
Furthermore different data has to be collected in the SGSNs and GGSNs. So for one PDP context, charging records are
needed from both the SGSN and GGSN.

The Billing System (BS) shall be provided with al relevant information from the network to charge for that one
activated PDP context.

During the active PDP context all records, which belong to this context could normally be identified by the TID.
However:

- an MScan activate and deactivate PDP contextsin avery short time interval, and these PDP contexts can have
the same TID (only paralel established PDP contexts have different TIDs);

- different SGSNs can be involved in the same PDP context as described above;
- thetiming clocks of the GSN elements may not be fully synchronised.

Therefore it is nearly impossible for a billing post-processing system to gather the records of one PDP context only by
using the IMSI, NSAPI (TID) and time.

Thisis solved by assigning a unique Charging ID number (C-ID) to al records generated for that one PDP context.

The unique C-ID is generated in the GGSN when the PDP context is activated. A C-ID is generated for each activated
context, so that each has a unique C-ID. The C-ID shall be transferred from the GGSN to the new SGSN in the routing
area update response message. All CDRs for each activated PDP context generated by each SGSNs and GGSNs shall
therefore contain the same unique combination of the C-ID and GGSN address, to permit subsequent Charging Gateway
/ Billing System (BS) correlation of the generated CDRs.

This combination of GGSN address together with the C-1D should be a unique identification over along period of time
in all Packet-Switched domain networks.

6.1.6 Charging for SMS

SM S transmission (MO or MT) can be provided in the Packet-Switched domain viathe SGSN. The SGSN shall
provide an S-SMO-CDR when short message is mobile originated and an S-SMT-CDR when it is mobile
terminated. In addition, also SMSIWMSC (MO-SMS) and SMS-GMSC (MT-SMS) may provide SMS related
CDRs as described in 3GPP TS 32.205 [5].

No active PDP context is regquired when sending or receiving short messages. If the subscriber has an active PDP
context, volume counters of S-CDR are not updated due to short message delivery.

The contents of SSSMO and S-SMT CDRs are presented in TS 32.205 [5].

6.1.7 Charging support for CAMEL

CAMEL Packet-Switched domain interworking can be activated for the Packet-Switched session, SGSN PDP context
and mobile originated SM S based on subscription information stored in HLR. Control point for all CAMEL interactions
in Packet-Switched domain reside at gprsSSF typically co-located with SGSN. GGSN is not aware of CAMEL service at
all. For more information about CAMEL interworking (see 3GPP TS 23.078 [13]).

An M-CDR, S-CDR and S-SMO-CDR include basic information about CAMEL service information, such as service
key and SCF address, and service usage, such as CAMEL modification information and amount of signalling. CAMEL
service may also send transparent free format datain one or several messages to be stored in the CDR. Each received
free format data indicates whether it is overwritten or appended to previously received free format data.

CAMEL service may deny the GPRS attach, PDP context activation or sending of short message. CAMEL service may
also change the APN determined by SGSN before activating PDP context or it may change the destination information
of short message.
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CAMEL feature to download advice of charge parameters does not need to be supported because sending of these
parameters down to MS and usage in the MSis not standardised for Packet-Switched domain terminals. The message
itself shall however be supported and in case of arelative tariff switch isreceived, then at that tariff switch time volume
counts shall be reported to CAMEL service.

6.2 Charging Data Collection

In order to provide the data required for the management activities outlined in the previous chapters (billing, accounting,
statistics etc.), the SGSN and GGSN shall be able to produce an Charging Data Records (CDR) for each of the
following:

- Charging Datain the SGSN (S-CDR)

- Charging Datain the GGSN (G-CDR)

- Mobile Station Mobility Management Datain SGSN (M-CDR)
- SMSMobile Originated Datain SGSN (S-SMO-CDR)

- SMSMobile Terminated Datain SGSN (S-SMT-CDR)

The contents and purpose of each of these records are described in the following subclauses. A detailed formal
description of the data defined in the present document isto be found in TS 32. 215 [6].

6.2.1 Charging Data Record Generation

The S-CDR, M-CDR G-CDR, S-SMO-CDR and S-SMT-CDR are generated by the SGSN and GGSN to collect
charging information such that they may be subsequently transferred to the Charging Gateway Function.

Charging Characteristics may be specified for a PDP context. It is determined as described in subclause 6.2.1.2.2 and
6.2.1.3. If set, it will determine the SS=CDRs and G-CDRs generation and trigger values. If no Charging Characteristics
are set for a PDP context, a default set of trigger values shall be applied.

In the GSNsit shall be possible to activate and deactivate CDR generation for each Charging Characteristics. If CDR
generation is activated, it shall be possible to define separate trigger conditions values per Charging Characteristics for
the following triggers:

- datavolume limit;

- time(duration limit);

- maximum number of charging conditions changes (QoS change, Tariff Time change).

The following subclauses describe the trigger conditions for collection of charging information and CDR generation by
the SGSN/GGSN.

6.2.1.1 Triggers for S-CDR Charging Information Collection

An S-CDR is used to collect charging information related to the PDP context datainformation for amobile in the
SGSN.
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If according to the Charging Characteristics of a PDP context, CDR generation is activated an S-CDR shall be opened at
PDP context activation, and record includes details such as Record Type, Served IMSI, Sequence Number etc. Not al of
the charging information to be collected is static, and other charging information is directly dependent on dynamic
Packet-Switched service usage.

The subsequent subclauses identify the conditions for adding information to, and closing of the S-CDR for generation
towards the CGF.

6.2.1.1.1 Triggers for S-CDR Charging Information Addition

The"List of Traffic Volumes" attribute of the S-CDR consists of a set of containers, which are added when specific
trigger conditions are met, and identify the volume count separated for uplink and downlink traffic on encountering that
trigger condition. Table 11 identifies which conditions are supported to trigger S-CDR charging information addition.

Table 11: Triggers for S-CDR charging information addition

Trigger Conditions Description/Behaviour
QoS Change A change in the QoS shall result in a "List of Traffic Data Volumes' container being
added to the CDR.
Tariff Time Change On reaching the Tariff Time Change a "List of Traffic Data Volumes " container shall be
added to the CDR.
CDR Closure A list of "List of Traffic Data Volumes' container shall be added to the S-CDR.

6.2.1.1.2 Triggers for S-CDR Closure

The S-CDR shall be closed on encountering some trigger conditions. Table 12 identifies which conditions are supported
to permit closure of the S-CDR.

Table 12: Triggers for S-CDR closure

Closure Conditions Description/Behaviour
End of PDP Context within|Deactivation of the PDP context in the SGSN shall result in the CDR being closed. The
the SGSN trigger condition covers:-

- termination of PDP context,
- SGSN change (inter-SGSN routing area update including system handover),
- any abnormal release.

Partial Record Reason O&M reasons permit the closure of the CDR for internal reasons. The trigger condition
covers:-

- datavolume limit,

- time (duration) limit,

- maximum number of charging condition changes,

- management intervention.

The Partial Record generation trigger thresholds are those associated to the Charging Characteristics of the related PDP
context. The Charging Characteristics of the PDP context are determined as follows:

- If a"PDP context Charging Characteristics' is present in the subscriber’s data for this PDP context, than it shall be
used;

- If thereisno "PDP context Charging Characteristics' but a " Subscribed Charging Characteristics' is present in the
subscriber’s data, the " Subscribed Charging Characteristics' shall be used;

- If neither a"PDP context Charging Characteristics' nor a" Subscribed Charging Characteristics' is present, a
default charging profile shall be applied.

The Partial Record generation trigger thresholds are GSN configuration parameters defined by the operator through
O&M means.
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In the event that the S-CDR is closed and the PDP context remains active, afurther S-CDR shall be opened with an
incremented Sequence Number in the SGSN.

6.2.1.2 Triggers for M-CDR Charging Information Collection

An M-CDR isused to collect charging information related to the mobility management of a mobile in the SGSN.

An M-CDR shall be opened for each mobile upon GPRS Attach, and record details such as Record Type, Served IMSI,
Sequence Number etc. Not all of the charging information to be collected is static, and other charging information is
directly dependent on the mobility of the MS as provided by the Radio Access Network (RAN). Subsequent partial
records may be opened if the M-CDR is closed and the MSiis till attached to the network.

The subsequent subclauses identify the conditions for adding information to, and closing of the M-CDR for generation
towards the CGF.

6.2.1.2.1 Triggers for M-CDR Charging Information Addition

The "Change of Location" attribute of the M-CDR consists of a set of containers, which are added when specific trigger
conditions are met, and identify the time stamped routing area on encountering that trigger condition. Table 13 identifies
which conditions are supported to trigger M-CDR charging information addition.

Table 13: Triggers for M-CDR Charging Information Addition

Trigger Conditions Description/Behaviour
Mobility Change A change in the Routing Area shall result in a"Change of Location” container being added to
the M-CDR.

6.2.1.2.2 Triggers for M-CDR Closure

The M-CDR shall be closed on encountering some trigger conditions. Table 14 identifies which conditions are
supported to permit closures of the M-CDR.

Table 14: Triggers for M-CDR closure

Closure Conditions Description/Behaviour
End of MM Context within|Deactivation of the MM context in the SGSN shall result in the CDR being closed. The
SGSN trigger condition covers:-
- SGSN change (inter-SGSN routing area update including system handover),
- GPRS detach,
- any abnormal release.
Partial Record Reason O&M reasons permit the closure of the CDR for internal reasons. The trigger condition
covers:-
- time (duration) limit,
- maximum number of mobility changes, and
- Management intervention,
- Intra system handover (change of radio interface from GSM to 3G or visa versa).

In the event that the M-CDR is closed and the mobile is till known to the SGSN, a further logical M-CDR shall be
opened with an incremented Sequence Number in the SGSN.

6.2.1.3 Triggers for G-CDR Charging Information Collection
A G-CDRisused to collect charging information related to the packet datainformation for a mobile in the GGSN.

If, according to the Charging Characteristics of a PDP context, CDR generation is activated a G-CDR shall be opened at
PDP context activation, and record includes details such as Record Type, Served IMSI, Sequence Number etc. Not al of
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the charging information to be collected is static, and other charging information is directly dependent on dynamic
Packet-Switched service usage.

A G-CDR shall be opened for each activated PDP context, and record details such as Record Type, Served IMSI,
Sequence Number etc. Not al of the charging information to be collected is static, and other charging information is
directly dependent on dynamic Packet-Switched service usage.

The "List of Traffic Data Volumes" attribute of the G-CDR consists of a set of containers, which are added following
specific trigger conditions, and identify the volume count on encountering that trigger condition. The trigger conditions
are asfor the S-CDR (see subclause 6.2.2.1 on "Triggers for S-CDR Charging Information Collection™) with exception
that an SGSN change of the same system type (GSM or 3G) will not close the G-CDR. Subsequent partial records may
be opened if the G-CDR is closed and the PDP context is still active.

The Partial Record generation trigger thresholds are those associated to the Charging Characteristics of the related PDP
context determined as follows:

- If a"PDP context Charging Characteristics' is present in the PDP context data, it shall be used;
- Otherwise adefault charging profile shall be applied.

The Partial Record generation trigger thresholds are GSN configuration parameters defined by the operator through
O&M means.

In the event that the G-CDR is closed and the PDP context remains active, afurther G-CDR is opened with an
incremented Sequence Number in the GGSN.

6.2.2 Charging scenarios

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:
- the charging data records are sent to a CGF;
- thegeneration of al of the charging data record types has been enabl ed.
The following conventions have been used for the Figures23, 24, 25 and 26, contained within this subclause:

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

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

Note, visiting scenarios are excluded.

6.2.2.1 Mobile to PDN Context

Figure 23 illustrates a simple outgoing Packet-Switched context from a PLMN Packet-Switched service subscriber A"
to amainframe"B" viaaPDN (1).

The respective PDP context is activated in the SGSN and GGSN and PDP PDUs are routed in MO and MT direction.
The SGSN shall create an S-CDR and the GGSN shall create a G-CDR for subscriber "A".

The records generated are subsequently transferred to the CGF (A). The CGF transfers the CDRs to the BS.
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Figure 23: Mobile to PDN Context

6.2.2.2 Mobile to Mobile Context
Figure 24 illustrates a simple Packet-Switched mobile to mobile context within the same HPLMN.
The respective A-party related PDP context is activated in the SGSN-A and the GGSN (1).

After the location of subscriber "B" is determined, the B party related PDP context is activated (2) in the SGSN-B and
the GGSN and PDP PDUs are routed in MO and MT direction. The SGSN-A shall create an S-CDR and the GGSN
shall create a G-CDR for subscriber A, the SGSN-B shall create an S-=CDR and the GGSN shall create a G-CDR for
subscriber "B".

If subscriber "A" and subscriber "B" use the same GGSN, both G-CDRs are produced at that GGSN.

If session leg (2) requires a PDP context activation the respective PDP records will contain a network initiated PDP
context activation-flag.

The records generated are subsequently transferred to the CGF (A). The CGF transfers the CDRs to the BS.

3GPP



Release 4 65 3GPP TS 32.200 V1.0.1 (2001-06)

SGSN-B
2
<A
GGSN B
) CGF [ " BS
1 N
SGSN-A
HPLMN

Figure 24: Packet-Switched Mobile to Mobile Context

6.2.2.3 PDN to Mobile Context

Figure 25 illustrates a simple incoming Packet-Switched domain context from a mainframe "A" to mobile subscriber
"B" viaaPDN (1). After the location of subscriber "B" is determined, the PDP context is activated (2).

The GGSN receiving the PDUs shall generate a G-CDR whereas the SGSN currently serving subscriber "B" creates an
S-CDR. These records contain aflag that the PDP context is activated due to network request.

The records generated are subsequently transferred to the CGF (A). The CGF transfers the CDRs to the BS.
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Figure 25: PDN to Mobile Context

6.2.2.4 Mobile to PDN Context while roaming, GGSN in HPLMN

Figure 26 illustrates an outgoing Packet-Switched context from a roaming mobile subscriber "A" to mainframe "B" via
Boarder Gateway, inter PLMN backbone and GGSN of the HPLMN (1).

The respective a-party related PDP context is activated in the SGSN and GGSN and PDUs are routed in MO and MT
direction. The SGSN shall create an SSCDR (VPLMN) and a G-CDR is generated at the used GGSN (HPLMN) for
subscriber "A". From the GGSN the packets are sent viathe PDN to the mainframe "B".

The records generated in the HPLMN and the VPLMN are subsequently transferred to the CGFs (A). The CGFs transfer

the CDRsto the BS. (B)

Later on the records created in the VPLMN are transferred from the BS to the BS of the HPLMN via TAP procedure

(©).

Note that this scenario is an example, representing only one case of roaming CDR generation.
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Figure 26: Mobile to PDN Context whilst roaming via BG
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7. Charging Data Description for Application Services

Aswell asthe 3G Network specific servicesi.e. MMS, LCS applications/services will be provided to the 3G subscribers
by service nodes outside the scope of the 3G core network. These servers (service nodes) responsible for the provision
of an application services to a subscriber, can generate a service related CDR to record the details of the service
transaction provided. The specific CDRs are defined in the specification 32.235 “ Charging data description for
application services’ [17].

7.1 MMS Service
In the first version the MM S-CDR defined which are based on the interface description in TS 23.140 “Multimedia
Messaging Service, Functional description, Stage 2 [19]. These MM S-CDRs are delivered 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 (MM SE).

8.1 Bulk Data Transfer

The call and eventcharging data records shall be transferred from the NEF to the OSF by the use of FTAM, FTP, and
TFTP services. For further details of the use of FTAM see GSM 12.01 [19].
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Annex A (informative):
Change history
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Foreword

This Technical Specification (TS) 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The GSM and UMTS PLMNs support awide range of circuit based services. In order to enable operators the ability to
provide a commercialy viable service there is a need to provide charging functions.

This document is part of a series of documents specifying charging functionality in UMTS networks. The UMTS
charging architecture and principles are specified in TS 32.200 [22] which provides an umbrella for other charging
documents that specify the structure and content of the CDRs and the interface protocol that is used to transfer them to
the collecting node.

The present document specifies the structure and the contents of the CDRs that are collected by the relevant network
elementsfor circuit switched servicesin 2G (GSM) and 3G (UMTS) networks. It also defines the syntax for the transfer
of these CDRs from the collecting nodes to billing post-processing systems using standard file transfer protocols.

The CDRs content and transport within the PS domain are described in TS 32.215 [23] document, while CDRs used for
application services are defined in document TS 32.235 [24].

The relationship among these charging specificationsisillustrated below.

32.200
Charging
Principles

(charging stage 2)

A 4

32.205 32.215 32.225 32.235

Stage 3 CS- Stage 3 Reserved for Stage 3
domain PS-domain Stage 3IMS- Service-domcin
domcin (R5) (R4: MMS service)

The interface definitions of GSM 12.05 are maintained for 2G, in order to assure backward compatibility to earlier GSM
releases.

The charging architecture and principles that the present document is based on are specified in TS 32.200 [22].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. 1n the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1 3GPP TS 21.905: "3G vocabulary".

2] 3GPP TS 23.003: "Numbering, addressing and identification”.

[3] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Point-to-Point
(PP)".
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(4]

(5]
(6]
(7]

(8]

(9]

(10]
[11]
[12]
[13]
(14]

[15]
(16]
[17]
(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
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3GPP TS 24.008: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification”.

3GPP TS 29.002: "Mobile Application Part (MAP) specification".
ITU-T Recommendation X.121: "International Numbering Plan for Public Data Networks".

1S08824-1 (94) / X.680 (94): "Information technology - Abstract Syntax Notation One (ASN.1)
- Specification of Basic Notation".

ITU-T X.208: “ Specification of Abstract Syntax Notation One (ASN.1)”

ITU-T X.209: “Specification of basic encoding rules for Abstract Syntax Notation One (ASN.1)”
3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

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

ITU-T E.164: “Numbering plan for the ISDN era’.

3GPP TS 29.078: “CAMEL: Stage 3".

ISUP Q.767: “ Specifications of Signalling System No.7; Application of the ISDN user part of
CCITT signalling System No.7 for international 1SDN interconnections’.

3GPP TS 23.040: “Technical Realization of Short Message Service”.

3GPP TS 23.003: “Numbering, Addressing, and Identification”.

3GPP TS 23.002: “Network Architecture”.

3GPP TS 22.115: “Service Aspects Charging and Billing”.

3GPP TS 22.004: “General on Supplementary Services'.

3GPP TS 22.003: “Circuit Teleservices Supported by a Public Land Mobile Network (PLMN)”.
3GPP TS 22.002: “Circuit Bearer Services Supported by aPLMN”.

3GPP TS 32.200: “Charging Principles’

3GPP TS 32.215: "Packet Switched (PS) domain charging data description".

3GPP TS 32.235: “Charging Data Descriptions for MMS”.

GSM 12.01: "Digital cellular telecommunication system (Phase 2); Common aspects of GSM
Network Management (NM)".

3 Definitions, abbreviations and symbols

3.1 Definitions

(GSM only): indicates that this section or paragraph applies only to a GSM system. For multi-system cases thisis
determined by the current serving radio access network.(UM TS only): indicates that this section or paragraph applies
only to aUMTS system. For multi-system cases thisis determined by the current serving radio access network.advice of
charge: Therea-time display of the network utilisation charges incurred by the Mobile Station. The charges are
displayed in the form of charging units. If aunit priceis stored by the M S then the display may a so include the
equivaent charge in the home currency.
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aoc service: A combination of one or more services, both basic and supplementary, together with a number of other
charging relevant parameters to define a customised service for the purpose of advice of charge.

call data: One or more call records.

call detail record (CDR): A formatted collection of information about a chargeable event (e.g. time of call set-up,
duration of the call, amount of data transferred, etc) for usein billing and accounting. For each party to be charged for
parts of or al charges of a chargeable event a separate CDR shall be generated, i.e more than one CDR may be
generated for a single chargeable event, e.g. because of its long duration, or because more than one charged party isto
be charged.

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

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

charging destination: Also referred to as a destination for charging, thisis a nominal reference defining the point of
termination of a connection for charging purposes.

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

observed IMEI ticket: A record used to describe an EIR relevant event e.g. a blacklisted IMEI

successful call: A connection that reaches the communication or data transfer phase e.g. the "answered" state for speech
connections. All other connection attempts are regarded as unsuccessful.

3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be
found in TS 21.905 [1].

AoC Advice of Charge

CAl Charge Advice Information

CAMEL Customised Applications for Mobile network Enhanced Logic
CDR Call Detail Record

DP Detection Point

EDP Event Detection Point

EIR Equipment | dentity Register

ETS European Telecommunications Standard | nstitute
FTAM File Transfer, Access and Management
GMSC Gateway MSC

gsmSCF GSM Service Control Function

gsmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

HSCSD High Speed Circuit Switched Data

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

MOC Mobile Originated Call (attempt)

MS Mobile Station

MSC Mobile Switching Centre

MSRN Mobile Station Roaming Number

MTC Mobile Terminated Call (attempt)

NE Network Element

PLMN Public Land Mobile Network

SCl Subscriber Controlled Input

SCF Service Control Function

SMS Short Message Service

SS7 Signalling System No. 7

T-CS Terminating CAMEL Subscription Information
TDP Trigger Detection Point

TMN Telecommunications Management Network
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usiM User Service ldentity Module
USSD Unstructured Supplementary Service Data
UTRAN UMTS Terrestrial Radio Access Network
VAS Value Added Service
VLR Visitor Location Register
VMSC Visited MSC
VPLMN Visited PLMN
3.3 Symbols

Refer to TS 32.200 [22] for applicable symbols.

4 Record types and contents

The following tables describe the contents of each of the call and event records generated in the CS domain, i.e. by the
MSCs (see the example scenarios in TS 32.200 [22]). For each CDR type the field definition includes the field name,
description and category.

Equipment vendors shall be able to provide all of the fields listed in the CDR content table in order to claim compliance
with this document. However, since CDR processing and transport consume network resources, operators may opt to
eliminate some of the fields that are not essential for their operation. This operator provisionable reduction is specified
by the field category.

A field category can have one of two primary values:
M  Thisfield is Mandatory and shall always be present in the CDR.

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

All other fields are designated as Operator provisionablel. Using TMN management functions or specific tools
provided by an equipment vendor, operators may choose if they wish to include or omit the field from the CDR. Once
omitted, thisfield is not generated in a CDR. To avoid any potential ambiguity, a CDR generating element MUST be
able to provide al these fields. Only an operator can choose whether or not these fields should be generated in their
system. Those fields that the operator wishes to be present are further divided into a mandatory and conditional
categories:

Om Thisisafield that, if provisioned by the operator to be present, shall awaysbeincluded inthe CDRs. In
other words, an Oy parameter that is provisioned to be present is a mandatory parameter.

Oc¢ Thisisdfield that, if provisioned by the operator to be present, shall beincluded in the CDRs when the
required conditions are met. In other words, an O parameter that is configured to be present is a conditional
parameter.

4.1 Mobile originated call attempt

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

Table 1: MOC record

Field 2G | 3G | Description

Record Type M M Mobile originated.

1 Theterm* Operator provisionable”’ has replaced the “Optional” category specified in earlier release.
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Served IMSI M M IMSI of the calling party.

Served IMEI C C IMEI of the calling ME, if available.

Served MSISDN Om | Om | 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 nhumber 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 Om | 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 Om | 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.

Transparency Indicator C C Only provided for those teleservices 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.

Supp. Services C C Supplementary services invoked as a result of this connection.

AOC Parameters Oc Oc The charge advice parameters sent to the MS on call set-up

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

Parameters including the time at which the new set was applied.

MS Classmark M M The mobile station classmark employed on call setup.

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

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

C C Answer (for successful calls)
Owm Owm Release of traffic channel

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

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

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

Change of Rad. Chan. Oc - A list of changes each time stamped

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

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

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

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

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

Additional Chg. Info Oc Oc Charge/no charge indicator and additional charging parameters

Record extensions Oc Oc A set of network / manufacturer specific extensions to the record.

gsmSCF address C C Identifies the CAMEL server serving the subscriber.

Service key C C The CAMEL service logic to be 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.

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

Channels Requested MS at call set-up

Number of HSCSD C - The number of HSCSD channels allocated to the MS at call set-up

Channels Allocated

Change of HSCSD C - A list of network or user initiated changes of number of HSCSD channels

Parameters during a connection each timestamped. 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 Rate | Oc Oc May be present for 2G HSCSD connections and for UMTS connections.

Air Interface User Rate C - The total Air Interface User Rate Requested by the MS at call setup. Shall

Requested only be present for non-transparent HSCSD connections.

Channel Coding C - A list of the traffic channels codings accepted by the MS. Shall only be

Accepted present for HSCSD connections.

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

Speech Version Used Owm - Speech version used for that call

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

Supported

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

encountered were encountered.

Level of CAMEL service Oc Oc Indicator for the complexity of the CAMEL feature used.

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

CAMEL call leg C C Set of CAMEL information IEs. Each of these IEs contains information

information related to one outgoing CAMEL call leg.

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

indicator data in previous partial CDR.

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.

Service key 2 C C The CAMEL service logic to be applied for 2" service such as dialled
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 FCl messages with append indicator.

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

indicator 2 to free format data in previous partial CDR.

System Type - M Indicates the use of the UTRAN or GERAN radio access

4.2 Mobile originated emergency call attempt

If the generation of MOC recordsis 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 Om |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 Om |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 in which the call originated 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 Teleservice 'emergency call'.

AOC Parameters Oc Oc The charge advice parameters sent to the MS on call set-up

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

Parameters including the time at which the new set was applied.

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 of incoming traffic channel (for unsuccessful call attempts)

C C Answer (for successful calls)
Om_ | Owm Release of traffic channel

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

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

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

Change of Rad. Chan. Oc - A list of changes each time stamped
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Cause for termination M M The reason for the release of the connection.

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

Sequence no. C C Partial record sequence number, only present in case of partial records.
Call reference M M A local identifier distinguishing between transactions on the same MS
Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.
System Type - M Indicates the use of the UTRAN or GERAN radio access

4.3 Mobile originated call forwarding attempt

If the generation of MOC recordsis enabled in the forwarding M SC then the forwarding M SC 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 Om | Om | 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 humber 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 Om | Om | 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.

Transparency Indicator C C Only provided for those teleservices 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 Services | C C Supplementary services invoked as a result of this connection, if this
information is available to the forwarding node.

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

C C Answer (for successful calls)
Ov | Owm Release of traffic channel

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

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

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

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

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

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

Additional Chg. Info Oc 0 Charge/no charge indicator and additional charging parameters

Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

gsmSCF address C C Identifies the CAMEL server serving the subscriber.

Service key C C The CAMEL service logic to be 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.

CAMEL initiated CF C C Indicates that the CAMEL server initiated call forwarding.

indicator

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.

Level of CAMEL service Oc Oc Indicator of the complexity of the CAMEL feature used.

Free format Data C C This field contains data sent by the gsmSCF in the FCI messages. The

data can be sent either in one FCI message or several FCI messages with
append indicator.
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CAMEL call leg C C Set of CAMEL information IEs. Each of these IEs contains information
information related to one outgoing CAMEL call leg.

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

indicator data in previous partial CDR.

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.

Service key 2 C C The CAMEL service logic to be applied for 2™ service such as dialled
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 FCl messages with append indicator.

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

indicator 2

to free format data in previous partial CDR.

4.4 Mobile terminated call attempt

If the generation of these records is 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 Om | Om | 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 Om | 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 The identity 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

Transparency Indicator C C Only provided for those teleservices 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 services C C Supplementary services invoked as a result of this connection.

AOC Parameters Oc Oc The charge advice parameters sent to the MS on call set-up

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

Parameters. including the time at which the new set was applied.

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 of traffic channel for unsuccessful call attempts

C C Answer time for successful calls
Owm Owm Release of traffic channel

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

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

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

Change of Rad. Chan Oc - A list of changes each time stamped

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

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

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

Sequence no. C C Partial record sequence number, only present in case of partial records.
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Call reference M M A local identifier distinguishing between transactions at the same MS

Additional Chg. Info Oc Oc Charge/no charge indicator and additional charging parameters

Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

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.

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

Channels Requested MS at call set-up

Number of HSCSD Oc - The number of HSCSD channels allocated to the MS at call set-up

Channels Allocated

Change of HSCSD Oc - A list of network or user initiated changes of number of HSCSD channels

Parameters during a connection each timestamped. 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 Rate | Oc - May be present for HSCSD connections.

Air Interface User Rate C C The total Air Interface User Rate Requested by the MS at call setup. Shall

Requested only be present for non-transparent HSCSD connections.

Channel Coding C - A list of the traffic channels codings accepted by the MS. Shall only be

Accepted present for HSCSD connections.

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

Speech Version Used Owm - Speech version used for that call

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

Supported

gsmSCF address C C Identifies the CAMEL server serving the subscriber.

Service Key C C The CAMEL service logic to be applied.

Default call handling Oc Oc Indicates whether or not a CAMEL call encountered defeault 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.

Level of CAMEL service Oc Oc Indicator for the complexity of the CAMEL feature used.

Free format Data C C This field contains data sent by the gsmSCF in the FCI messages. The data
can be sent either in one FCI message or several FCI messages with
append indicator.

CAMEL call leg C C Set of CAMEL information IEs. Each of these IEs contains information

information related to one outgoing CAMEL call leg.

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

indicator data in previous partial CDR.

System Type - C Indicates the use of the UTRAN or GERAN radio access

Note: Thisrecord isincomplete with respect to recording information related to the VT-CSI CAMEL trigger. On request
to the operators we should check if this functionality is required for an interrogating record for the visiting MSC server.

Similar for the TIR CDR.

4.5 Roaming call attempt

If the generation of these records is enabled then, aroaming record shall be created for each call redirected to a mobile
subscriber roaming outside the HPLMN. These roaming records shall be produced in the GM SC 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 Ov | Om | 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 Owm The GMSC trunk group on which the call originated.
Outgoing TKGP Om | Om | The trunk group on which the call left the GMSC
Basic service M M Bearer or teleservice employed.
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Transparency Indicator C C Only provided for those teleservices 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 Services | C C Supplementary services invoked as a result of this connection.
Event time stamps C C Seizure of incoming traffic channel (for unsuccessful call attempts)
C C Answer (for successful calls)
Owm Owm Release of traffic channel
Call duration M M The chargeable duration of the connection for successful calls, the holding
time of call attempts.
Cause for termination M M The reason for the release of the connection.
Diagnostics Om | Om | A more detailed reason for the release of the connection.
Data volume C C The number of data segments transmitted if available at the GMSC
Sequence no. C C Partial record sequence number, only present in case of partial records.
Call reference M M A local identifier distinguishing between transactions on the same MS
Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.
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.

4.6 Incoming gateway call attempt

If generation of these recordsis 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 M SC are co-located a gateway record shall still be produced.

Table 6: Incoming gateway record

Field

N
@
w
@

Description

Record Type Incoming gateway record

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

Called Number The address of the called party as seen by the GMSC. This is the number

employed by the GMSC for routing.

Recording Entity The E.164 number of the GMSC

Incoming TKGP The incoming GMSC trunk group on which the call originated.

Outgoing TKGP The trunk group on which the call left the GMSC. If available in 3G, this

parameter shall be supplied.

Event time stamps: Seizure of incoming trunk

Answer (successful calls only)

4 [ONoR< QZZ Z |02
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M M Release of incoming trunk
Call duration 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 - If applicable and known at the GMSC
Cause for termination The reason for the release of the connection.
Diagnostics v | A more detailed reason for the release of the connection.

Sequence no. Partial record sequence number, if applicable.

Call Reference A local identifier distinguishing between transactions.

OZOQZO

o
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Record extensions c A set of network/ manufacturer specific extensions to the record.

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

Table 7: Outgoing gateway record
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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 Om | 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 of outgoing trunk

C C Answer (successful calls only)
Ov | Owm Release of outgoing trunk

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

Sequence no. C C Partial record sequence number, if applicable.

Call Reference M M A local identifier distinguishing between transactions.

Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

4.8 Transit call attempt

If generation of these recordsis enabled then atransit record may be generated for each incoming call attempt received
by a Transit MSC i.e. neither originating nor terminating. For the avoidance of doubt, atransit record shall only be

produced if no MOC or MTC record is produced for this call attempt by this MSC. The transit records, produced in the

TMSC, may be used to record traffic from particular origins or to particular destinations.

Table 8: Transit record

Field 2G 3G Description
Record Type M M Transit.
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
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.
Event time stamps: C C Seizure of incoming trunk for unsuccessful call attempts
C C Answer (successful calls only)
Owm Owm Release of traffic channel
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 Om | Om | A more detailed reason for the release of the connection.
Sequence no. C C Partial record sequence number, if applicable.
Call Reference M M A local identifier distinguishing between transactions.
Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

4.9 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.

There are two basic types of SS-actions:

- Cadl related i.e. asaresult of aconnection e.g. Invocation of CLIP/ CLIR/ AOC etc.
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- Non-cal 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
tele- and all bearer services (i.e. to all basic services) then the basic servicesfield 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 also 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.

Supplementary Service C C The supplementary service or group of supplementary services for which
the request was made. May not be available in case of USSD.

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.

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

SS Action time 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.

System Type - M Indicates the use of the UTRAN or GERAN radio access.

4.10 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 HLR interrogation.
Served IMSI The IMSI of the party being interrogated, if successful

Served MSISDN The MSISDN of the subscriber being interrogated.

Recording Entity The E.164 Number of the HLR / MSC.

Routing number (MSRN, forwarding no.) provided by the HLR if the
interrogation was successful.

Routing Number

Basic Service Only for teleservice 21 (SMS-MT).

Interrogation time stamp Time at which the interrogation was invoked.

Number of Forwarding The number of times the call has been forwarded if provided by ISUP.

Interrogation Result The result of the interrogation request if unsuccessful.

A set of network/ manufacturer specific extensions to the record.
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4.11 Location update (VLR)
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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.

System Type

Ffs for this CDR type

4.12 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 a mobile subscriber including location updates received from subscribers roaming in foreign

PLMNs.
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.

4.13 Short message service, mobile originated

If enabled, an SMS-MO record shall be produced, within the originating M SC, 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
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Location Owm The Location Area Code and Cell Identity / Service Area Code from which
the message originated.

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

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

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

Record extensions Oc A set of network/ manufacturer specific extensions to the record.

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

CAMELSMSInformation C Set of CAMEL information IEs. Each of these IEs contains information
related to CAMEL call leg related for the SMS.

System Type M Indicates the use of the UTRAN or GERAN radio access.

4.14 Short message service, mobile terminated

If enabled, an SMS-MT record shall be produced, within the terminating M SC, for each short message received by a

mobile subscriber.

Table 14: SMS-MT record

Field Description

Record Type M M SMS-Mobile Terminated.

Service Centre M M The E.164 address of the SMS centre.

Served IMSI M M The IMSI of the receiving party.

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

Served MSISDN Om | Om | 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 stamp, 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.

System Type - M Indicates the use of the UTRAN or GERAN radio access.

4.15 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 a so the originating MSC, an SMS-MO CDR will aso 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.
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.
Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

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

Table 16: SMS-MT gateway record

Field

N
®
w
®

Description

Record Type SMS-MT gateway record.

Service Centre The E.164 address of the SMS service centre.

Served IMSI The IMSI of the receiving party.

Served MSISDN The MSISDN of the receiving party.

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

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

SMS Result The result of the attempted delivery if unsuccessful.

A set of network/ manufacturer specific extensions to the record.
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Record extensions
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4.17 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 e.g. Conference circuit.
Equipment Id. C C The local 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.
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.

Om | 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.
Sequence no. C C Partial record sequence number if applicable.
Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.
System Type - M Indicates the use of the UTRAN or GERAN radio access.

4.18 Reduced partial records

In order to minimise the amount of data transferred, the contents of partial record may be reduced to those fields

required to uniquely identify the connection and those fields that actually change. Table 18 contains an example of such

arecord for amobile originated call attempt. Reduced partial records may be generated for any of the relevant call

records.
Table 18: Reduced partial (MOC) record

Field 2G 3G Description
Record Type M M Mobile originated.
Served IMSI C C IMSI of the calling party, if available
Called Number C C If available.
Recording Entity M M The E.164 number of the visited MSC producing the record.
Change of Location C C A list of changes in Location Area Code / Cell Id. each time-stamped.
ChangeOfService C C A list of changes of basic service during a connection each time-stamped.
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Change of AOC Oc Oc New AOC parameters sent to the MS e.g. as a result of a tariff switch over,

Parameters including the time at which the new set was applied.

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

Event time stamps M M Answer time, start of this partial record.

Call duration M M The chargeable duration of this partial record.

Change of Radio C C A list of changes each time stamped

Channel

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

Diagnostics Oc Oc Only relevant for the last record in the sequence.

Data volume C - The number of data segments transmitted during this partial output

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

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

Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

4.19 Terminating CAMEL interrogation call attempt

If the generation of these records is enabled, aterminating CAMEL interrogation call attempt record shall be generated
for each call toward a subscriber with a T-CSl and if the terminating trigger criteria are met. The record is generated in
the GM SC/gsmSSF carrying out the terminating CAMEL call handling.

Table 19: Terminating CAMEL interrogation record

Field 2G 3G Description

Record Type M M Terminating CAMEL interrogation.

Served IMSI M M IMSI of the called party

Served MSISDN Om | Om | The MSISDN of the called party.

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

Interrogation time stamp | M M Time at which the interrogation was invoked.

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 reference M M An identifier to correlate transactions on the same call taking place in
different network nodes.

MSC Address M M This field contains the E.164 number assigned to the MSC that generated
the network call reference.

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.

Record extensions Oc Oc A set of network/ manufacturer specific extensions to the record.

Called Number M M The address of the called party as received by the GMSC/gsmSSF.

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

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

Outgoing TKGP Om | 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 of incoming traffic channel (for unsuccessful call attempts)

C C Answer (for successful calls)
Owm Owm Release of traffic channel

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

Diagnostics Om | Om | 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.

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

encountered were encountered.

Level of CAMEL service Oc Oc Indicator of the complexity of the CAMEL feature used.

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

CAMEL call leg C C Set of CAMEL information IEs. Each of these IEs contains information

information related to one outgoing CAMEL call leg.
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Free format data append | C C Indicator if free format data from this CDR is to be appended to free format
indicator data in previous partial CDR.

4.20 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 the ticket is to link the mobile equipment under observation with its current user
(IMSl). The ticket aso includes information describing when and where the equipment was used to enable the tracking
of such equipment. Finaly, if the ticket was triggered by acall attempt, a call referenceis provided in order to locate the
corresponding call record.

The IMEI tickets are generated by the NEF of the MSC performing the IMEI check.

Table 20: 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 Owm Owm 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.

5 Description of Record Fields

This subclause contains a brief description of each field of the CDRs described in the previous subclause.

5.1 Additional Charging Information

Thisfield consists of two parts, a charge indicator and additional charging parameters. The charge indicator is derived
from the information contained within the ISUP "backward call indicator" and may be used to store a charge indicator
(charge/no charge) received from another network node. The additional charging parameters are non-standard and
intended to permit the inclusion of further charging information received from Intelligent Network and/or Vaue Added
Service nodes.

5.2 AoC parameters / change of AoC parameters

The AoC parameter field contains the set of charge advice (AoC) parameters sent to the MS on call set-up. If further sets
of parameters are sent during the call, as aresult of atariff switch-over for example, then this may be recorded in the
Change of AoC Parameter field including the time at which the change occurred.

It should be noted that the Change of AoC Parms. field is optional and not required if partial records are generated on
tariff switch-over.

The AoC parameters are defined in TS 22.024 [10].
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5.3 Basic Service / change of service / ISDN Basic Service

The basic service field contains the code of the basic service employed on call set-up. Any ateration to the basic service
during the connection may be recorded in the change of service field including the time at which the change took place.

The change of servicefield is optional and may be omitted if partial records are created whenever the basic serviceis
changed.

The coding of basic servicesis defined in detail in TS 29.002 [05].

In the case of the transit record the GSM basic service employed is generally not available. However, if the device on
which the call originates/terminatesis connected via ISDN digital subscriber signalling then the appropriate ISDN basic
service code may be recorded in the record. One possible example includes the direct connection of an ISDN PABX to
an MSC/VLR.

5.4 Call duration

Thisfield contains the relevant call duration in seconds. For incomplete calls (call attempts) the relevant duration isthe
call holding time from the seizure to the release of the traffic channel. For complete (answered) callsthisisthe
chargeable duration from answer to release of the traffic channel. For partia records thisis the duration of the individual
partial record and not the cumulative duration of the call.

It should be noted that the time stamps may be expressed in terms of tenths of seconds or even milliseconds and, asa
result, the calculation of the call duration may result in the rounding or truncation of the measured duration to a whole
number of seconds.

Whether or not rounding or truncation is to be used is considered to be outside the scope of the present document
subject to the following restrictions:

1) A call duration of zero seconds shall not be accepted.
2) The same method of truncation/rounding shall be applied to both single and partial records.

If CAMEL isinvoked for the call and a control relationship is existing, the call might continue after a RELEASE or a
DISCONNECT from the called party side received by the gsmSSF. The call duration of the incoming leg is stored in the
main body of the call record. For each outgoing leg the call duration is stored in the respective ‘ CAMEL I nformation’
module. If acall leg does not reach answer status and attempt charging is enabled a‘ CAMEL Information’ module
containing the holding time is generated.

An example of how to use the call duration and the timestampsis given in Figure B.0. It shows a CAMEL controlled
mobile originated follow-on scenario. The uppermost arrow @ marks the over al duration of the call that isto be
measured and stored in the main body of the respective MOC record. The duration before ts (incoming leg) or t4
(outgoing leg) needs not to be stored since the call is answered later on. The call duration in the first outgoing leg
module contains the time interval fromt, to ts (period @). The call duration measurement of the second outleg is started
with tg and ended with tyq (interval ®).

Since the last outgoing leg is not answered, the respective module contains the holding time starting with t;; and ending
with ty3 (period @).

(The timestamps ty, t,, ts, t7, tg and ty» are mentioned for completion reasons only.)
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call duration of incomingleg= +--—»
call duration of outgoing leg =
holding time of outgoingleg = <----»
Point in time Signalling message sent/received Duration logging
trigger detection point encountered
t1 SETUP; TDP(control)
t2 IAM seizure of outg. leg 1
t3 ACM
ta ANSWER start of call duration (outg. leg 1)
ts CONNECT start of call duration (inc. leg)
te RELEASE; EDP(control) stop of call duration (outg. leg 1)
tz IAM seizure of outg. leg 2
ts ACM
to ANSWER start of call duration (outg. leg 2)
t1o RELEASE; EDP(control) stop of call duration (outg. leg 2)
t1a 1AM seizure of outg. leg 3
start of holding time (outg. leg 3)
t12 ACM
tis RELEASE; EDP(control) stop of holding time (outg. leg 3)

Figure B.0: Call duration measurement in follow-on scenarios

5.5 Call reference

Thisfield uniquely identifies acall or transaction on one side of the interface (i.e. 'A’ or ‘B’ side) and is derived from the
transaction identifier of TS 24.008 [04]. It isa so used to identify all partial records and transactions belonging to the
same connection.

For the avoidance of doubt, thereis no global call reference defined within GSM and the call reference field cannot be
used to combine, for example, the MOC and MTC records of a mobile-to-mobile connection.
5.5.1.1 Network call reference

Whenever CAMEL is applied, thisfield is used for correlation of call records outputted from the originating MSC
(when applicable), the GM SC and the terminating M SC, and a network optional call record from the gsmSCF.

5.6 Calling / called / connected / translated number

Ingeneral aCCITT E.164 [12] number but may also include other numbering plans e.g. X.121. Each of these fields
includes the type of number and number plan as specified in detail in TS 24.008 [04]. Where appropriate, these fields
may also contain the presentation and screening information also specified in TS 24.008 [04].

The called number is the number received from the mobile station on mobile originated call set-up as defined in
TS 24.008 [04]. Similarly, the calling number is the number received from the network on mobile terminated call set-up.
In case of CAMEL initiated CF, the called (forwarded-to) number is returned by CAMEL.
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The tranglated number is the result of any digit trandation performed by the MSC on the called number received from
the mobile station on mobile originated call set-up. This parameter is not included in the CDR if no digit translation has
taken place.

The connected number is the number of the actual party reached as defined in TS 24.008 [04]. Although thisis normally
identical to the called number it may differ. This parameter is not included if identical to the called number.

The following examples are intended to explain the use of these fields:

Example 1: Called Number = Connected Number
Normal call from a mobile subscriber to a mobile subscriber or to a PSTN subscriber.
Example 2: Called Number != Connected Number

In case of routing to a PABX with Automatic Call Distribution or to an ISDN Basic Access with
several devices attached. The connected number is that of the party actually reached. N.B. The
recording of the actual number connected may be limited by the capability of intermediate
signalling connections.

Example 3: MTC record for Call Forwarding ("A" ->"B" ->"C")
In case of call forwarding, the connected number recorded in the MTC record of the "B" subscriber
isthat of the forwarded-to party or "C" subscriber. The calling party field contains the number of
the " A" subscriber.

Example 4: Trandated Number
Thisfield isonly present if digit translation is applied by the MSC to the called number received
from the mobile station. Examples include abbreviated dialling codes and service numbers.

5.7 Calling Party Number

Thisfield contains Calling Party Number modified by CAMEL service.

5.8 CAMEL call leg information

Thisfield contains a set of CAMEL information 1Es according to the number of outgoing CAMEL call legs.

5.9 CAMEL information

Thisfield contains alist of parameters with information related to one CAMEL outgoing call leg.

As anetwork option, parameters that are identical to the corresponding values in the top level structure of the record are
not recorded again. That means whenever avalue is not mentioned in this set the value provided in the basic record is
valid instead. This might lead to an empty or even absent structure, if no parameter was modified.

5.10 CAMEL initiated CF indicator

The purpose of thisfield isto distinguish CAMEL call forwarding service scenarios from standard GSM call forwarding
scenarios.

From the BCSM’ s point of view thisfield is set to ‘CF whenever the O_CSI was applied after terminating CAMEL call
processing had been taken place changing the call destination. For the avoidance of doubt: this flag does not depend on
other modified call parameter(s) (e.g.: redirection information, etc.) received in the CAP_CONNECT message of the
T_CSl service.

Thisflag also indicates that another record might be generated, one containing the charging information related to the
terminating CAMEL service and one containing the charging information related to the originating CAMEL service.

5.11 CAMEL modified Service Centre

Thisfield contains SMS-C address modified by CAMEL service. If thisfield is present the field Service Centre contain
SMS-C address before CAMEL modification.
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5.12 CAMEL SMS Information

Thisfield contains following CAMEL information for mobile originated SMS:
* Default SMS handling

Thisfield indicates whether or not a CAMEL encounters default SMS handling. This field shall be present only if
default SM S handling has been applied.

e Freeformat data
See subclause 5. 22.
e Cdling Party Number
Thisfield contains Calling Party Number modified by CAMEL service.
* CAMEL modified Service Centre
Thisfield contains SMS-C address modified by CAMEL service.
* CAMELDestination Subscriber Number

Thisfield contains short message Destination Number modified by CAMEL service.

5.13 Cause for termination

Thisfield contains a generalised reason for the release of the connection including the following:

- normal release;

- CAMEL initiated call release;

- partial record generation,;

- partial record call re-establishment;

- unsuccessful call attempt;

- abnormal termination during the stable phase.

A more detailed reason may be found in the diagnostics field.

5.14 Data volume

Thisfield includes the number of 64 octet segments transmitted during the use of data servicesif known (see B.1.3
Packet Data Services).

5.15 Default call/SMS handling

Thisfield indicates whether or not a CAMEL encountered default call/SMS handling. Thisfield shall be present only if
default call/SM S handling has been applied. Parameter is defined in HLR as part of CAMEL subscription information.

5.16 Destination Subscriber Number

Thisfield contains Destination/Called Subscriber Number modified by CAMEL service. If not modified then thisfield
may contain original Destination Number also when CAMEL is not active.

5.17 Diagnostics

Thisfield includes a more detailed technical reason for the release of the connection and may contain one of the
following:

3GPP



Release 4 27 3GPP TS 32.205 V1.1.1 (2001-06)

- aMAPerror from TS 29.002 [05];
- aCausefrom TS 24.008 [04];

- aCausefrom TS 29.078 [13];

- aCausefrom ISUP Q.767 [14].

The diagnostics may also be extended to include manufacturer and network specific information.

5.18 Entity number

Thisfield containsthe ITU-T E.164 [12] number assigned to the entity (MSC, VLR, HLR etc.) that produced the record.
For further details concerning the structure of MSC and location register numbers see 3GPP TS 23.003 [2].

5.19 Equipment id

Thisfield contains alocal identifier used to distinguish between equipment of the same equipment type e.g. the number
of the conference circuit employed if more than oneis available.

5.20 Equipment type

Thisfield contains the type of common equipment employed e.g. conference circuit for multi-party service.

5.21 Event time stamps

These fields contain the event time stamps relevant for each of the individual record types.

The call records may contain three significant call handling time stamps:

- Thetime at which the resource in question was seized (Seizure time)
- Thetime at which the call was answered or at which charging commences.  (Answer time)
- Thetime at which the resource was rel eased (Release time)

For both Mobile Originated and Mobile Terminated calls, the Seizure time is the time at which the traffic channel is
alocated i.e. the time at which the ASSIGN COMMAND message is sent to the MS.

For Mobile Originated calls the Answer time is the time at which the CONNECT message is sent to the calling party.
For Mobile Terminated calls the time at which the CONNECT message is received from the called party. However, if
the subscriber has subscribed to the advice of charge charging level service, then the answer time shall be derived from
the time at which the FACILITY message is received from the M S containing the acknowledgement of receipt of the
AQOC parameters. Similarly, if the AOC parameters are changed during the call then the change time recorded for a
subscriber with AOC charging level isthe receipt of the FACILITY message from the MS. For a subscriber with AOC
information level the change time recorded is the time at which the FACILITY is sent to the MS. Finally, in case of call
re-establishment the answer time is the time at which the new traffic channel is allocated by the MSC i.e. when the
ASSIGN COMMAND is sent to the MS.

The Release time is the time at which the connection is released by either party i.e. aDISCONNECT or RELEASE is
sent by the network or a DISCONNECT isreceived from the MS. In the case of aradio link failure, the releasetime is
the time at which the failure was detected by the MSC.

For unsuccessful call attempts the Seizure time is mandatory. The Release time is optional and the call duration recorded
isthe call holding timei.e. the difference between the two.

For successful calls the Answer time is mandatory and both the Seizure and Release times are optional . The call duration
recorded is the chargeable duration i.e. the difference between the Answer and Release time stamps.
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The event records include the following time stamps:
- HLR-inttime:Thereceipt of aMAP_SEND_ROUTING_INFO request by the HLR.

- Loc.Upd.time: Thereceipt of aMAP_UPDATE_LOCATION_AREA request by the VLR or the receipt of a
MAP_UPDATE_LOCATION request by the HLR.

- SS-Action: Thereceipt of asupplementary service request by the VLR.
e.g. MAP_REGISTER_SS, MAP_INVOKE_SS

- SMSMO: Thereceipt of an RP_DATA message from the MS containing an SMS_SUBMIT PDU.

- SMSMT: Thetransmission of an RP_DATA message to the MS containing anSMS_DELIVER PDU.

It should be noted that the events listed above are only examples in order to demonstrate the principles and that thelist is
by no means exhaustive.

All time-stamps include a minimum of date, hour, minute and second.

5.22 Free format data

Thisfield contains charging information sent by the gsmSCF in the FCI messages as defined in TS 29.078 [13]. The
data can be sent either in one FCI message or several FCl messages with append indicator. This datais transferred
transparently in the CAMEL sections of the relevant call records. ‘ Free format data’ sent to the leglD=1 is always stored
inthetop level of the respective record. ‘ Free format data’ sent to the leglD >1 is stored in the appropriate CAMEL call
leg information field.

If the FCI isreceived more then once during one continuing incoming/outgoing CAMEL call leg, the append indicator
defines whether the FCI information is appended to previous FCI and stored in the relevant record or the information of
the last FCI received is stored in the relevant record (the previous FCI information shall be overwritten).

In the event of partial output the currently valid ‘ Free format data’ is stored in the partial record.

5.23 Free format data append indicator

Thisfield contains an indicator whether free format dataisto be appended to free format data stored in previous partial
CDR. Thisfield is needed in CDR postprocessing to sort out valid free format data for that call leg from sequence of
partial records. Creation of partial recordsisindependent on received FCls and thus valid free format data may be
divided to different partial records.

If field is missing then free format datain this CDR replaces all received free format datain previous CDRs. Append
indicator is not needed in the first partial record. In following partial records indicator shall get value trueif all FCls
received during that partial record have append indicator. If one or more of the received FCls for that call leg during the
partial record do not have append indicator then this field shall be missing.

5.24 GsmSCF address

Thisfield identifies the CAMEL server serving the subscriber. Addressis defined in HLR as part of CAMEL
subscription information.
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5.25 HSCSD parameters / Change of HSCSD parameters

The basic HSCSD parameters are negotiated between the M S and the network at call setup time. They comprise of the
following parameters:

- the FNUR (Fixed Network User Rate) (optionally)

- thetotal AIUR (Air Interface User Rate) requested by the MS (for non-transparent HSCSD connections only)
- aligt of the channel codings accepted by the MS

- the maximum number of traffic channels accepted by the MS (thisis noted in the channels requested field)

- the channel coding and the number of traffic channels actually used for the call.

In case the network or user initiated modification procedure takes place during the call, the AIUR requested, the channel
coding used and the number of traffic channel requested/used might be recorded in the Change of HSCSD parameters
field including the time at which the change occurred and which entity requested the change.

It should be noted that the Change of HSCSD Parameters field is optional and not required if partial records are
generated when a Change of HSCSD Parameters takes place.

5.26 Incoming/ outgoing trunk group

The incoming trunk group describes the trunk on which the call originates as seen from the M SC. For mobile originated
callsthiswill generally be a BSS trunk. Similarly, the outgoing trunk group describes the trunk on which the call leaves
the MSC.

For 3G, this parameter may not be available. When available, this parameter shall be supplied in the CDRs.

5.27 Interrogation result
Thisfield contains the result of the HLR interrogation attempt as defined in the MAP (TS 29.002 [05]).

NOTE: Thisfieldisonly provided if the attempted interrogation was unsuccessful.

5.28 IMEI Check Event

Thisfield identifies the type of event that caused the IMEI check to take place:

- Mobileoriginating call attempt;

- Mobileterminating call attempt;

- Mobileoriginating SMS;

- Mobileterminating SMS;

- Supplementary service actions performed by the subscriber;
- Location update

5.29 IMEI Status

Thisfield contains the result of the IMEI checking procedure:
- Greylisted;

- Blacklisted;
- Non-whitelisted.
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5.30 Level of CAMEL service

Thisfield describes briefly the complexity of CAMEL invocation.

- ‘Basic’ meansthat CAMEL feature isinvoked during the setup phase (e.g.: to modify the destination) of the call
only.

- ‘Online charging’ means that CAMEL supported AoC parameter were sent to the mobile station (SCI is received
from the gsmSCF).

- Theflag ‘cal duration supervision’ is set whenever the call duration supervision is applied in the gsmSSF of the
VPLMN (apply charging message is received from the gsmSCF).

5.31 Location / change of location

The location field contains a combination of the location area code (LAC) and cell identity (Cl) of the cell in which the
served party is currently located. Any change of location may be recorded in the change of location field including the
time at which the change took place.

The change of location field is optional and not required if partial records are generated when the location changes.

The LAC and Cl are both 2 octet quantities and coded according to TS 24.008 [04].

5.32 Message reference

Thisfield contains a unique message reference number allocated by the mobile station when transmitting a short
message to the service centre. Thisfield corresponds to the TP-M essage-Reference element of the SMS_SUBMIT PDU
defined in TS 23.040 [15].

5.33 Mobile station classmark / change of classmark

This M S classmark field contains the mobile station classmark employed by the served M S on call set-up as defined in
TS 24.008 [04] (see mobile station classmark 2). Any alteration in the classmark during the connection may be recorded
in the change of classmark field and will include the time at which the change took place.

It should be noted that the change of classmark field is optional and not required if partial records are created when the
classmark is atered.

5.34 Number of DP encountered

Thisfield indicates how often CAMEL armed detection points (TDP and EDP) were encountered and is a measure of
signalling between serving network and CAMEL service and complements ‘Level of CAMEL service' field. Detection
points from al applied CAMEL services for asingle call leg and processed in the same gsmSSF shall be counted
together.

5.35 Number of forwarding

Thisfield, if provided via | SUP signalling, contains the number of times a call has been forwarded prior to the
interrogation of the HLR and is defined in TS 29.002 [05].

5.36 Old /new location
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These fields contain the location of a mobile subscriber before and after alocation update. In case of VLR location
update the location information consists of aVMSC number and location area code. In case of HLR location update the
field contains the VM SC number and the VLR number.

5.37 Radio channel requested / rad. channel used / change of rad.
channel / speech version supported / speech version used

The radio channel requested field contains the type of channel requested by the user. The following values are
permitted:

- full rate;

- hdf rate;

- dual mode half rate preferred;

- dua mode full rate preferred.

The radio channel used field indicates the type of traffic channel actually employed for the connection i.e. either full rate
(Bm) or half rate (Lm) as described in GSM 05.01. Any change in the type of channel used may be recorded in the
change of radio channel used field including the time at which the change occurred and the speech version used after the
change of radio channel.

The speech version supported field contains the speech version supported by the MS with the highest priority. The
speech version used field contains the speech codec version assigned for that call. The coding is according GSM 08.08
speech version identifier with the extension bit 8 set to 0.

It should be noted that the change of radio channel field is optional and not required if partial records are generated.

5.38 Record extensions

The field enables network operators and/ or manufacturersto add their own extensions to the standard record
definitions.

5.39 Record type

Thefield identifies the type of the record e.g. mobile originated, mobile terminated etc.

5.40 Routing number / roaming number

The routing number field of the HLR interrogation record contains either a mobile station roaming number or, in case of
call forwarding, a forwarded-to number.

The roaming number field of the MOC record contains the mobile subscriber roaming number as defined in
TS 23.003 [16] and coded according to TS 29.002 [05].

5.41 Sequence number

Thisfield contains a running sequence number employed to link the partial records generated for a particular connection
(see 7.2.4 Partial records).

5.42 Served IMEI

Thisfields contains the international mobile equipment identity (IMEI) of the equipment served. The term "served"
equipment is used to describe the ME involved in the transaction recorded e.g. the called ME in case of an MTC record.

The structure of the IMEI isdefined in TS 23.003 [16].

5.43 Served IMSI
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Thisfields contains the international mobile subscriber identity (IMSI) of the served party. The term "served” party is
used to describe the mobile subscriber involved in the transaction recorded e.g. the calling subscriber in case of an MOC
record.

The structure of the IMS| isdefined in TS 23.003 [16].

5.44 Served MSISDN

Thisfields contains the mobile station ISDN number (MSISDN) of the served party. The term "served" party is used to
describe the mobile subscriber involved in the transaction recorded e.g. the called subscriber in case of an MTC record.
In case of multi-numbering the MSISDN stored in a MOC record will be the primary MSISDN of the calling party.

The structure of the MSISDN isdefined in TS 23.003 [16].

5.45 Service centre address

Thisfield containsa CCITT E.164 [12] number identifying a particular service centre e.g. short message service centre
(see TS 23.040 [15]).

5.46 Service key

Thisfield identifies the CAMEL service logic applied. Service key isdefined in HLR as part of CAMEL subscription
information.

5.47 Short message service result

Thisfield contains the result of an attempt to deliver a short message either to a service centre or to a mobile subscriber
(see TS 29.002 [05]). Note that thisfield is only provided if the attempted delivery was unsuccessful.

5.48 Sub-system type

Indicates 3G-UMTS Sub-System support.

5.49 Supplementary service(s)

The supplementary service field in the Supplementary Service record type contains the code of the supplementary
service on which the action was performed.

The supplementary servicesfield in the MOC / MTC records contains the codes of the supplementary services invoked
as aresult of, or during, a connection.

The coding of supplementary service is described in detail in TS 29.002 [05].

5.50 Supplementary service action

Thisfield contains the type of supplementary service action requested by the subscriber or performed by the network.
Possible values include:

- registration;

- erasure

- activation;

- deactivation;
- interrogation;
- invocation.

For further details see TS 22.004 [19].
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5.51 Supplementary service action result

Thisfield contains the result of an attempted supplementary service action (see TS 29.002 [05]). Note that thisfield is
only provided if the SS-action was at least partially unsuccessful.

5.52 Supplementary service parameters

Thisfield contains the parameters associated with a supplementary service action requested by the subscriber. For
further details of the parameters involved see the GSM 02.8n series of documents.

5.53 Supplementary service(s)

The supplementary service field in the Supplementary Service record type contains the code of the supplementary
service on which the action was performed.

The supplementary servicesfield in the MOC / MTC records contains the codes of the supplementary services invoked
as aresult of, or during, a connection.

The coding of supplementary service is described in detail in 3GPP TS 29.002 [5].

5.54 Transparency indicator
Thisfield indicates whether the basic service was employed in transparent or non-transparent mode. It should also be

noted that thisfield is only relevant for those services which may be operated in both transparent and non-transparent
modes.

5.55 Update result

Thisfield contains the result of the location update request as defined in the MAP (TS 29.002 [05]). Note that thisfield
isonly provided if the attempted update was unsuccessful.

6 Charging Data Record Structure

6.1 ASN.1 definitions for CDR information

Within the current 3GPP TS 32-series of specifications the ASN.1 definitions are based on X.208 [08] which has been
superseded by X.680. This newer version not only includes new features but also removes some that were present in
X.208. It was agreed that where possible, the GPRS work would be based on those ASN. 1 features that were common to
both. However, where necessary, the new featuresin X.680 [07] be used in some places. X.208 [08] feature that are no
longer in X.680 [07] will not be used.

TS32205- Dat aTypes {itu-t (0) identified-organization (4) etsi(0) nobil eDomain (0) unts-QOperation-
Mai nt enance (3) ts-32-205 (205) infornmationModel (0) asnlModule (2) versionl (1)}

DEFINITIONS | MPLICI T TAGS =

BEGA N

- EXPORTS everyt hi ng

I MPORTS

Nunber O For war di ng, Cal | Ref er enceNunber

FROM MAP- CH Dat aTypes { ccitt identified-organization (4) etsi(0) nobileDomain (0) gsm Network (1)
nodul es (3) nap- CH Dat aTypes (13) version6 (6) }
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AddressString, |SDN- AddressString, BasicServiceCode, |MsI, |MEl
FROM MAP- ConmpnDat aTypes { ccitt identified-organization (4) etsi(0) nobileDomain (0) gsm Network
(1) nodul es (3) nmap- CommonDat aTypes (18) version6 (6) }

Desti nati onRout i ngAddr ess
FROM CAP- Dat aTypes { ccitt identified-organization (4) etsi(0) nobil eDomain (0)
gsm Networ k(1) nodul es(3) cap-datatypes (52) versionl (0) }

Servi ceKey, DefaultCall Handling, DefaultSMs-Handling
FROM NMAP- MB- Dat aTypes { ccitt identified-organization (4) etsi(0) nobileDomain (0)
gsm Net wor k(1) nodul es(3) map- M5-Dat aTypes (11) version6 (6)

Bear er Ser vi ceCode
FROM MAP- BS- Code { ccitt identified-organization (4) etsi(0) nobil eDonmai n(0) gsm Network (1) nodul es
(3) nap-BS-Code (20) version6 (6) }

Tel eservi ceCode
FROM MAP- TS- Code { ccitt identified-organization (4) etsi(0) nobil eDonmai n(0) gsm Network (1) nodul es
(3) map-TS-Code (19) version2 (2) }

SS- Code
FROM MAP- SS- Code { ccitt identified-organization (4) etsi(0) nobil eDonmai n(0) gsm Network (1) nodul es
(3) nap-SS-Code (15) version6 (6) }

Basi cServi ce

FROM Basi c- Servi ce-El enents { ccitt identified-organization (4) etsi (0)
196 basic-service-elenments (8) }

-- See "Digital Subscriber Signalling System No. one (DSSl1) protocol"

-- ETS 300 196

oj ect | nst ance
FROM CM P-1 {joint-iso-ccitt ns(9) cm p(l) versionl (1) protocol (3)}

Managenent Ext ensi on
FROM At tri but e- ASNL1Mbdul e {joint-iso-ccitt ns(9) sm (3) part2 (2) asnlhbdul e(2) 1}

Syst enilype
FROM TS32215- Dat aTypes {itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-215 (215) informati onModel (0) asnlMdule (2) versionl (1)}

SGSNPDPRecor d, GGSNPDPRecord, SGSNMVRecor d, SGSNSMORecord, SGSNSMIRecord
FROM TS32215- Dat aTypes {itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-215 (215) informati onModel (0) asnlMdule (2) versionl (1)}

MVBORecor d, MVBTRecord
FROM TS32235- Dat aTypes {itu-t (0) identified-organization (4) etsi(0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-235 (235) informati onModel (0) asnlMdule (2) versionl (1)}

AE-title

FROM ACSE-1 {joint-iso-ccitt association-control (2) abstract-syntax(1l) apdus(0) version(1l) };
-- Note that the syntax of AE-title to be used is from

-- COTT Rec. X. 227 / 1SO 8650 corrigendum and not "ANY"

Cal | Event Record ::= CHO CE

-- Record values 0..16 are 3G curcuit switch specific
-- 20..24 are 3G packet switch specific
-- 30..31 are application specific

noCal | Record 0] MoCal | Record,

nt Cal | Record 1] MrCal | Record,
roam ngRecord 2] Roam ngRecord,

i ncGat ewayRecor d 3] I ncGat ewayRecord,
out Gat ewayRecor d 4] Cut Gat ewayRecord,
transit Record 5] TransitCall Record,
noSMSRecor d [6] MOSMSRecord,

nt SMSRecor d [7] MrsmMsRecord,

noSMVSI WRecor d 8] MOSMsI WRecor d,

nt SMSGARecor d 9] MISMSGWRecor d,
ssActi onRecord 10] SSActi onRecord,

hl r I nt Record 11] HLRI nt Record,

| ocUpdat eHLRRecor d 12] LocUpdat eHLRRecor d,
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}

MOCal | Recor d

| ocUpdat eVLRRecor d
commonEqui pRecor d
recTypeExt ensi ons
t er mMCAMELI nt Recor d

sgsnPDPRecor d
ggsnPDPRecor d
sgsnMVRecor d

sgsnSMORecor d
sgsnSMIRecor d

nmsORecor d
msTRecor d

o= SET

recor dType

servedl MBI

served| MEI

servedMsl SDN

cal I i ngNumber

cal | edNunber

transl at edNunber
connect edNunber

r oam ngNunber

recordi ngEntity

nscl ncom ngTKGP
nmscQut goi ngTKGP

| ocation

changeO Locat i on
basi cServi ce
transpar encyl ndi cat or
changeO Servi ce
suppl Servi cesUsed
aocPar anet ers
changeOf AOCPar s
nsCl assmar k

changeO d assmar k
sei zureTi me

answer Ti e

rel easeTi nme

cal | Duration

dat aVol une

r adi oChanRequest ed

r adi oChanUsed
changeO Radi oChan
causeFor Term

di agnostics

cal | Ref erence
sequenceNunber

addi ti onal Chgl nfo

r ecor dExt ensi ons
gsm SCFAddr ess

servi ceKey

net wor kCal | Ref er ence
nSCAddr ess

CAMELI ni t CFI ndi cat or
def aul t Cal | Handl i ng
hSCSDChanRequest ed
hSCSDChanAl | ocat ed
changeO HSCSDPar s

f nur

ai ur Request ed
chanCodi ngsAccept abl e
chanCodi ngUsed
speechVer si onSupport ed
speechVer si onUsed
nunber Of DPEncount er ed
| evel OF CAMELSer vi ce
freeFor nat Dat a

CAMELCal | Legl nf ormati on

f r eeFor nat Dat aAppend
def aul t Cal | Handl i ng- 2
gsm SCFAddr ess- 2

servi ceKey- 2

f reeFor mat Dat a- 2

f r eeFor mat Dat aAppend- 2
systenfype
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13] LocUpdat eVLRRecord,
14] CommonEqui pRecord,

15] Managenent Ext ensi ons,
16] Ter nCAMELI nt Recor d,

20] SGSNPDPRecord,
21] GGSNPDPRecord,
22] SGSNMVRecor d,

23] SGSNSMORecord,
24] SGSNSMTRecord,

[30] MVBORecord,
[31] MVBTRecord
[0] Call Event Recor dType,
[1] IMSI OPTI ONAL,
[2] I MEl OPTI ONAL,
[3] MBI SDN OPTI ONAL,
[4] CallingNunber OPTI ONAL,
[5] Call edNunber OPTI ONAL,
[6] Transl at edNunber OPTI ONAL,
[7] Connect edNunber OPTI ONAL,

[8] Roam ngNunmber OPTI ONAL,
[9] RecordingEntity,
[10] TrunkG oup OPTI ONAL,
[11] TrunkG oup OPTI ONAL,
[12] Locati onAreaAndCel | OPTI ONAL,
[13] SEQUENCE OF Locati onChange OPTI ONAL,
[ 14] Basi cServi ceCode OPTI ONAL,
[15] Transparencyl nd OPTI ONAL,

SEQUENCE OF ChangeOr Servi ce OPTI ONAL,
[17] SEQUENCE OF SuppServiceUsed OPTI ONAL,
[ 18] AQCParaneters OPTI ONAL,

[19] SEQUENCE OF AQCPar mChange OPTI ONAL,

Cl assmar k OPTI ONAL,
[21] ChangeOF C assnmark OPTI ONAL,
[22] TineStanp OPTI ONAL,

[23] TimeStanp OPTI ONAL,

Ti meSt anp OPTI ONAL,
25] Call Duration,
26] Dat aVol ume OPTI ONAL,
27] Radi oChanRequest ed OPTI ONAL,
28] TrafficChannel OPTI ONAL,
29] ChangeO Radi oChannel OPTI ONAL,
30] CauseFor Term
Di agnostics OPTI ONAL,
32] Cal |l Reference,
33] I NTEGER OPTI ONAL,
34] Additional Chgl nfo OPTI ONAL,
35] Managenent Ext ensi ons OPTI ONAL,
36] Gsm SCFAddress OPTI ONAL,
37] ServiceKey OPTI ONAL,
38] Networ kCal | Ref erence OPTI ONAL,
39] MSCAddress OPTI ONAL,
40] CAMELI ni t CFI ndi cat or OPTI ONAL,
[41] DefaultCall Handl i ng OPTI ONAL,
42] Nunmf HSCSDChanRequest ed OPTI ONAL,
43] NumOf HSCSDChanAl | ocat ed OPTI ONAL,
44] SEQUENCE OF HSCSDPar msChange OPTI ONAL,
45] Fnur OPTI ONAL,
46] A ur Request ed OPTI ONAL,
47] SEQUENCE COF Channel Codi ng OPTI ONAL,
48] Channel Codi ng OPTI ONAL,
SpeechVersi onl denti fi er OPTI ONAL,
[50] SpeechVersionldentifier OPTI ONAL,
[51] | NTEGER OPTI ONAL,

Level OF CAMELSer vi ce OPTI ONAL,
[53] FreeFornat Data OPTI ONAL,

SEQUENCE OF CAMELI nf ormati on OPTI ONAL,
[55] BOOLEAN OPTI ONAL,

[56] DefaultcCallHandling OPTI ONAL,
[57] Gsm SCFAddr ess OPTI ONAL,

[58] ServiceKey OPTI ONAL,

[59] FreeFornat Data OPTI ONAL,

BOOLEAN OPTI ONAL,

[61] Systeniype

[ 16]

[ 20]

[ 24]

[31]

[49]

[52]
[54]

[ 60]
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MrCal | Record 1= SET
{
recordType [0] Call Event RecordType,
served| VS| [1] 1 wmBI,
servedl| MEI [2] I MEl OPTI ONAL,
ser vedMs| SDN [3] Call edNunber OPTI ONAL,
cal | i ngNunber [4] CallingNunber OPTI ONAL,
connect edNunber [5] Connect edNunber OPTI ONAL,
recordi ngEntity [6] RecordingEntity,
nscl ncom ngTKGP [7] TrunkG oup OPTI ONAL,
nscQut goi ngTKGP [8] TrunkG oup OPTI ONAL,

}

Roam ngRecord =

Locat i onAreaAndCel | OPTI ONAL,
changeO Locati on [ 10] SEQUENCE OF Locati onChange OPTI ONAL,
basi cServi ce [11] Basi cServi ceCode OPTI ONAL,

transpar encyl ndi cat or [12] Transparencyl nd OPTI ONAL,

| ocation [9]

changeO Servi ce [13] SEQUENCE OF ChangeOr Service OPTI ONAL,
suppl Servi cesUsed [ 14] SEQUENCE OF SuppServi ceUsed OPTI ONAL,
aocPar anet er s [ 15] AQCParaneters OPTI ONAL,

changeO ACCPar s [16] SEQUENCE OF AQCPar mChange OPTI ONAL,
nsC assnar k [17] d assnmark OPTI ONAL,

changeO d assmar k
sei zureTi me
answer Ti e

rel easeTi nme

cal | Duration

[18] ChangeOF O assnmark OPTI ONAL,
[19] TineStanp OPTI ONAL,
[20] TineStanmp OPTI ONAL,
[21] TineStanp OPTI ONAL,
22] CallDuration,

dat aVol une 23] Dat aVol unme OPTI ONAL,

r adi oChanRequest ed 24] Radi oChanRequest ed OPTI ONAL,

r adi oChanUsed 25] TrafficChannel OPTI ONAL,
changeO Radi oChan 26] ChangeOf Radi oChannel OPTI ONAL,
causeFor Term 27] CauseFor Term

di agnostics [28] Diagnostics OPTI ONAL,

cal | Ref erence 29] Cal | Ref erence,

sequenceNunber 30] | NTEGER OPTI ONAL,

addi ti onal Chgl nfo 31] Additional Chgl nfo OPTI ONAL,

recor dExt ensi ons 32] Managenent Ext ensi ons OPTI ONAL,

net wor kCal | Ref er ence 33] NetworkCal | Ref erence OPTI ONAL,
nSCAddr ess 34] MSCAddr ess OPTI ONAL,
hSCSDChanRequest ed 35] NuntX HSCSDChanRequest ed OPTI ONAL,
hSCSDChanAl | ocat ed 36] Nunf HSCSDChanAl | ocat ed OPTI ONAL,
changeO HSCSDPar s 37] SEQUENCE OF HSCSDPar nsChange OPTI ONAL,
f nur 38] Fnur OPTI ONAL,

ai ur Request ed 39] Ai urRequested OPTI ONAL,

chanCodi ngsAccept abl e 40] SEQUENCE COF Channel Codi ng OPTI ONAL,
chanCodi ngUsed 41] Channel Codi ng OPTI ONAL,

speechVer si onSupport ed[ 42] SpeechVersi onldentifier OPTI ONAL,

speechVer si onUsed 43] SpeechVersionldentifier OPTI ONAL,
gsm SCFAddr ess 44] Gsm SCFAddress OPTI ONAL,

servi ceKey 45] Servi ceKey OPTI ONAL,

net wor kCal | Ref er ence 46] Networ kCal | Ref erence OPTI ONAL,
nSCAddr ess [47] WMBCAddress OPTI ONAL,

defaul t Cal | Handl i ng [ 48]
nunber O DPEncount er ed [49] | NTEGER OPTI ONAL,

| evel OF CAMELSer vi ce [50] Level OF CAMELSer vi ce OPTI ONAL,
freeFor mat Dat a [51] FreeFornat Dat a OPTI ONAL,
f r eeFor nat Dat aAppend [ 52] BOOLEAN OPTI ONAL,

syst enilype [53] SystenType

Def aul t Cal | Handl i ng OPTI ONAL,

SET

recordType [0] Call Event RecordType,
served| VS| [1] 1 wmBI,

servedMsS| SDN [2] MBI SDN OPTI ONAL,

cal | i ngNunber [3] CallingNunber OPTI ONAL,

r oam ngNunber [4] Roam ngNunmber OPTI ONAL,
recordi ngEntity [5] RecordingEntity,

nscl ncom ngTKGP [6] TrunkG oup OPTI ONAL,

nscQut goi ngTKGP [7] TrunkG oup OPTI ONAL,

basi cServi ce [8] BasicServiceCode OPTI ONAL,

transpar encyl ndi cat or
changeOf Servi ce [10]
suppl Servi cesUsed
sei zureTi ne
answer Ti me

rel easeTi me

[9] Transparencylnd OPTI ONAL,
SEQUENCE OF ChangeOF Servi ce OPTI ONAL,
[11] SEQUENCE OF SuppServiceUsed OPTI ONAL,
[12] TimeStanp OPTI ONAL,
[13] TineStanp OPTI ONAL,
[14] Ti meStanp OPTI ONAL,

cal | Duration [15] Call Durati on,
dat aVol ure [16] DataVol unme OPTI ONAL,
causeFor Term [17] CauseFor Term

di agnostics

cal | Ref erence
sequenceNunber

r ecor dExt ensi ons

net wor kCal | Ref er ence

[18] Diagnostics OPTI ONAL,
[19] Call Reference,

[20] | NTEGER OPTI ONAL,
[21] Managenent Ext ensi ons

[22] NetworkCal | Ref erence

OPTI ONAL,
OPTI ONAL,
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nSCAddr ess

}
Ter nCAMELI nt Record  :: =

}

recordtype

served| MSI

servedVsl SDN

recordi ngEntity

i nterrogationTi me
destinati onRout i ngAd
gsm SCFAddr ess

servi ceKey

net wor kCal | Ref er ence
nSCAddr ess

def aul t Cal | Handl i ng
r ecor dExt ensi ons

cal | edNunber

cal I i ngNunber

nscl ncom ngTKGP
nscQut goi ngTKGP

sei zureTi me

answer Ti me

rel easeTi me

cal | Duration

dat aVol ure
causeFor Term

di agnostics

cal | Ref erence
sequenceNunber
nunber O DPEncount er e
| evel OF CAMELSer vi ce
freeFor mat Dat a
CAMELCal | Legl nf or mat
f r eeFor mat Dat aAppend

| ncGat ewayRecord

{

}

recor dType

cal | i ngNunber

cal | edNunber
recordi ngEntity [3]
nscl ncom ngTKGP [ 4]
nmscQut goi ngTKGP [ 5]
sei zureTi me [ 6]
answer Ti me
rel easeTi me [8]
cal | Duration

dat aVol une
causeFor Term

di agnostics

cal | Ref erence
sequenceNunber
recor dExt ensi ons

[12]

Qut Gat ewayRecor d

}

recor dType

cal | i ngNunber

cal | edNumber
recordi ngEntity [3]
nscl ncom ngTKGP [ 4]
nmscQut goi ngTKGP [ 5]
sei zureTi me [ 6]
answer Ti me
rel easeTi ne [8]
cal | Duration

dat aVol une
causeFor Term

di agnostics

cal | Ref erence
sequenceNunber

r ecor dExt ensi ons

[12]

Transit Cal | Record

{

recordType
recordi ngEntity
nscl ncom ngTKGP
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[23] MBCAddress OPTI ONAL

SET

Cal | Event Recor dType,
I MSI,
VSl SDN OPTI ONAL,
cordingEntity,
Ti meSt anp,
Dest i nat i onRout i ngAddr ess,
Gsm SCFAddr ess,
Ser vi ceKey,
Net wor kCal | Ref er ence OPTI ONAL,
MBCAddr ess OPTI ONAL,
Def aul t Cal | Handl i ng OPTI ONAL,
11] Managenent Ext ensi ons OPTI ONAL,
12] Cal | edNunber,
13] Cal l'i ngNunber OPTI ONAL,
TrunkG oup OPTI ONAL,
TrunkG oup OPTI ONAL,
Ti meSt anp OPTI ONAL,
[17] TineStanp OPTI ONAL,
[18] Ti meStanp OPTI ONAL,

(3]

dress

LOCXJ\IO)U‘I-&%MI—‘O

[10]

[14]
[ 15]
[16]

[19] Call Durati on,
[20] DataVol unme OPTI ONAL,
[21] CauseFor Term
[22] Diagnostics OPTI ONAL,
[23] Call Reference,
[24] | NTEGER OPTI ONAL,
d [25] | NTEGER OPTI ONAL,
[26] Level OF CAMELServi ce OPTI ONAL,
[27] FreeFormat Dat a OPTI ONAL,
ion [28] SEQUENCE OF CAMELI nformation OPTI ONAL,
[29] BOOLEAN OPTI ONAL,
1= SET
[0] Call Event Recor dType,
[1] CallingNunber OPTI ONAL,
[2] Call edNunber,

Recor di ngEntity,
TrunkG oup OPTI ONAL,
TrunkG oup OPTI ONAL,
Ti meSt anp OPTI ONAL,
[7] TinmeStanp OPTI ONAL,
Ti meSt anp OPTI ONAL,
[9] CallDuration,
[10] Dat aVol une OPTI ONAL,
[11] CauseFor Term

Di agnostics OPTI ONAL,
[13] Cal | Reference,
[ 14] | NTEGER OPTI ONAL,
[ 15] Managenent Ext ensi ons OPTI ONAL,

1= SET
[0] Call Event Recor dType,
[1] CallingNunmber OPTI ONAL,
[2] Call edNunber,
Recor di ngEntity,
TrunkG oup OPTI ONAL,
TrunkG oup OPTI ONAL,
Ti meSt anp OPTI ONAL,
[7] TinmeStanp OPTI ONAL,
Ti meSt anp OPTI ONAL,
[9] CallDuration,
[10] Dat aVol une OPTI ONAL,
[11] CauseFor Term
Di agnostics OPTI ONAL,
[13] Cal |l Reference,
[ 14] | NTEGER OPTI ONAL,
[ 15] Managenent Ext ensi ons OPTI ONAL,

.= SET

[0] Call Event RecordType,
Recor di ngEntity,
TrunkG oup OPTI ONAL,

N
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}

nscQut goi ngTKGP
cal | i ngNunber

cal | edNunber

i sdnBasi cServi ce
sei zur eTi mest anp
answer Ti mest anp
rel easeTi nest anp
cal | Duration

dat aVol ure
causeFor Term

di agnostics

cal | Ref erence
sequenceNunber

r ecor dExt ensi ons

MOSMBRecor d

{

}

recor dType

servedl MBI

served| MEI
servedMsl SDN

nsCl assmar k [4]
serviceCentre
recordi ngEntity [6]
| ocation

nessageRef er ence
originationTinme [9]
smeResul t

r ecor dExt ensi ons
desti nati onNunber
CAMELSMVSI nf or mat i on
syst enlType

Mr'SMSRecor d
{

}

recordType
serviceCentre
servedl MBI

served| MEI
servedMsl SDN

nsC assnar k [ 5]
recordi ngEntity [6]
| ocation
deliveryTinme
smeResul t

r ecor dExt ensi ons
syst enfType

MOSMVBI WRecor d

{

}

recor dType
serviceCentre
served| MSI

recordi ngEntity [3]
event Ti e

sneResul t

r ecor dExt ensi ons

MI'SMSGARecor d

{

}

recordType
serviceCentre
servedl MBI

ser vedMs| SDN
recordi ngEntity [4]
event Ti e

sneResul t

r ecor dExt ensi ons

SSAct i onRecord

{

recordType
served| MSI
servedl| MEI
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[3] TrunkG oup OPTI ONAL,

4] Cal | i ngNurmber OPTI ONAL,
5] Cal | edNunber,

6] BasicService OPTI ONAL,
7] TimeStanp OPTI ONAL,
[8] TineStanp OPTI ONAL,

9] Ti meStanp OPTI ONAL,
10] Cal | Durati on,

11] Dat aVol une OPTI ONAL,
12] CauseFor Term

[13] Diagnostics OPTI ONAL,

14] Cal | Ref erence,

15] | NTEGER OPTI ONAL,

o= SET

[0] Call Event Recor dType,

[1] 1IN,

[2] I MEI OPTI ONAL,

[3] MBI SDN OPTI ONAL,

[5] AddressString,

Recor di ngEntity,

[7] LocationAreaAndCel | OPTI ONAL,
[8] MessageReference,

Ti meSt anp,

[10] SMSResult OPTI ONAL,

[11] Managenent Ext ensi ons OPTI ONAL,
[12] Cal | edNunber OPTI ONAL,

[13] CAMELSMSBI nf ornati on OPTI ONAL,
[14] SystenType

1= SET

Cal | Event Recor dType,
AddressString,

I MBI,

I MEI OPTI ONAL,

VSl SDN OPTI ONAL,

assmar k,

cordingEntity,

Locat i onAreaAndCel | OPTI ONAL,
Ti meSt anp,

SMSResul t OPTI ONAL,

10] Managerent Ext ensi ons OPTI ONAL,
11] SystenType

o= SET

[0] Call Event Recor dType,
[1] AddressString,

[2] INBI,
Recordi ngEntity,
[4] TineStanp,

[5] SMSResult OPTI ONAL,
[6] Managenent Ext ensi ons OPTI ONAL

o= SET

[0] Call Event RecordType,
[1] AddressString,
[2] NS,

[3] MBI SDN OPTI ONAL,

Recor di ngEntity,

[5] TineStanp,

[6] SMSResult OPTI ONAL,

[ 7] Managenent Ext ensi ons OPTI ONAL

3GPP
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servedMsS| SDN [3] MsSI SDN OPTI ONAL,
nsC assnar k [4] O assnark,
recordi ngEntity [5] RecordingEntity,
| ocation 6] LocationAreaAndCel | OPTI ONAL,
basi cServi ces 7] BasicServices OPTI ONAL,
suppl Servi ce 8] SS-Code OPTI ONAL,
ssAction 9] SSActionType OPTI ONAL,

ssActionTi e 10] Ti neSt anp,
ssParaneters 11] SSParaneters OPTI ONAL,
ssActi onResul t 12] SSActionResult OPTI ONAL,
cal | Ref erence 13] Cal |l Reference,
r ecor dExt ensi ons 14] Managenent Ext ensi ons OPTI ONAL,
systeniype 15] SystenType

}

HLRI nt Record ci= SET

{
recordType [0] Call Event RecordType,
served| VS| [1] 1 wmBI,
servedMsS| SDN [2] MBI SDN,
recordi ngEntity [3] RecordingEntity,
basi cServi ce [4] BasicServiceCode OPTI ONAL,
rout i ngNunber [5] Routi ngNunber,
interrogationTi e [6] TineStanp,
nunber O For war di ng [ 7] Nunber O For war di ng OPTI ONAL,
interrogati onResult [8] HLRI nt Result OPTI ONAL,
r ecor dExt ensi ons [9] Managenent Ext ensi ons OPTI ONAL,
syst enfType [10] SystenType

}

LocUpdat eHLRRecor d 1= SET

{
recordType [0] Call Event RecordType,
served| VS| [1] 1 wmBI,
recordi ngEntity [2] RecordingEntity,
ol dLocati on [3] Visited-Location-info OPTI ONAL,
newLocati on [4] Visited-Location-info,
updat eTi ne [5] TineStanp,
updat eResul t [6] LocUpdResult OPTI ONAL,
r ecor dExt ensi ons [ 7] Managenent Ext ensi ons OPTI ONAL,
syst enilype [8] Systeniype

}

LocUpdat eVLRRecor d 1= SET
recordType 0] Cal |l Event Recor dType,
served| VS| 1] 1 m:8l,
servedMsl SDN 2] MSI SDN OPTI ONAL,
recordi ngEntity [3] RecordingEntity,
ol dLocati on [4] Location-info OPTI ONAL,
newLocat i on [5] Location-info,
nsC assnmark [6] d assnark,
updat eTi ne 7] Ti meSt anp,
updat eResul t 8] LocUpdResult OPTI ONAL,
r ecor dExt ensi ons 9] Managenent Ext ensi ons OPTl ONAL,
systenfype 10] Systenilype

}
CommonEqui pRecor d 1= SET
{
recor dType [0] Call Event RecordType,
equi prment Type [1] Equi prent Type,
equi prent | d [2] Equi pnentld,
servedl| MBI [3] INBI,
ser vedMs| SDN [4] MBI SDN OPTI ONAL,
recordi ngEntity [5] RecordingEntity,
basi cServi ce [6] BasicServiceCode OPTI ONAL,
changeO Servi ce [ 7] SEQUENCE OF ChangeOf Servi ce OPTI ONAL,
suppl Servi cesUsed [8] SEQUENCE OF SuppServiceUsed OPTI ONAL,
sei zureTi me [9] TineStanp,
rel easeTi me [10] Ti neStanp OPTI ONAL,
cal | Duration [11] Call Durati on,
cal | Ref erence [12] Cal |l Reference,
sequenceNumnber [13] | NTEGER OPTI ONAL,
r ecor dExt ensi ons [ 14] Managenent Ext ensi ons OPTI ONAL

3GPP TS 32.205 V1.1.1 (2001-06)
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OBSERVED | MEI Tl CKETS
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bser vedl MEI Ti cket

{

served| MEI

i mei St atus
served| MSI
servedMsl SDN
recordi ngEntity [4]
event Ti me

| ocation

i mei CheckEvent
cal | Ref erence

r ecor dExt ensi ons
syst enlType

I—‘(.OOO\I@U‘I%OOI\)HO

SET

| MVEIl,

| MEI St at us,

I MBI,

MSI SDN OPTI ONAL,

cordingEntity,

Ti meSt anp,

Locat i onAr eaAndCel |

| MEl CheckEvent OPTI ONAL,

Cal | Ref erence OPTI ONAL,

Managenent Ext ensi ons OPTI ONAL,
Syst enilype

Cal |
{

}

Event Dat aFi |l e

header Recor d [0
cal | Event Recor ds [1
trail erRecord [2
ext ensi ons [3

Cbservedl MEI TicketFil e

{

}

product i onDat eTi me

observedl| MEI Ti ckets [1]
noOf Recor ds [2]

ext ensi ons

Header Recor d
{

Trai

product i onDat eTi me

recordi ngEntity [1]

ext ensi ons

| er Record

product i onDat eTi nme

recordi ngEntity [1]

firstCall DateTi ne
| ast Cal | Dat eTi me

noCf Recor ds [4]

ext ensi ons

SEQUENCE

Header Recor d,

SEQUENCE COF Cal | Event Record,
Trail erRecord,

Managenent Ext ensi ons

SEQUENCE

[0] TineStanp,

SEQUENCE OF (nservedl MEI Ti cket,
| NTEGER,

[3] Managenent Ext ensi ons

SEQUENCE

[0] TineStanp,
Recor di ngEntity,
[2] Managenent Ext ensi ons

SEQUENCE

[0] TineStanp,

Recor di ngEntity,

[2] TineStanp,

[3] TineStanp,

| NTECER,

[5] Managenent Ext ensi ons

i tional Chglnfo =

SEQUENCE

chargel ndi cator [0] Chargel ndi cat or OPTI ONAL,

char gePar anet er s [1]

Ai ur Request ed

{

OCTET STRI NG OPTI ONAL

ENUVERATED

-- See Bearer Capability TS 24.008

-- (note that value "4"

is intentionally mssing

-- because it is not used in TS 24.008)

ai ur 09600Bi t sPer Second
ai ur 144008i t sPer Second

(1),
(2),
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ai ur 192008Bi t sPer Second (3),
ai ur 28800Bi t sPer Second (5),
ai ur 38400Bi t sPer Second (6),
ai ur 43200Bi t sPer Second (7),
ai ur 57600Bi t sPer Second (8),
ai ur 38400Bi t sPer Second1 (9),
ai ur 38400Bi t sPer Second?2 (10),
ai ur 38400Bi t sPer Second3 (11),
ai ur 38400Bi t sPer Second4 (12)
}
AQOCPar anet er s .. = SEQUENCE
{
-- See TS 22.024.
el [1] EParameter OPTI ONAL,
e2 [2] EParaneter OPTI ONAL,
e3 [3] EParameter OPTI ONAL,
ed [4] EParaneter OPTI ONAL,
e5 [5] EParameter OPTI ONAL,
e6 [6] EParaneter OPTI ONAL,
e7 [ 7] EParaneter OPTI ONAL
}
ACCPar nChange 11 = SEQUENCE
{
changeTi e [0] TineStanp,
newPar anet er s [1] AQCCParaneters
}
Basi cServi ces 1= SET OF Basi cServi ceCode
BCDDi r ect or yNunber 1= OCTET STRI NG
-- This type contains the binary coded deci mal representation of
-- a directory nunber e.g. calling/called/ connected/translated nunber.
-- The encoding of the octet string is in accordance with the
-- the elements "Calling party BCD nunber", "Called party BCD nunber"”
-- and "Connected nunber" defined in TS 24.008.
-- This encoding includes type of number and nunber plan informtion
-- together with a BCD encoded digit string.
-- It may also contain both a presentation and screening indicator
-- (octet 3a).
-- For the avoidance of doubt, this field does not include
-- octets 1 and 2, the elenent nane and length, as this would be
-- redundant.
Cal | Duration 1= | NTEGER
-- The call duration in seconds.
-- For successful calls this is the chargeabl e duration.
-- For call attenpts this is the call holding tine.
Cal | Event Recor dType 1= | NTEGER
{
noCal | Record (0),
nt Cal | Record (1),
roam ngRecord (2),

i ncGat ewayRecord (3),
out Gat ewayRecor d (4),
transitCal |l Record (5),

nmoSMBSRecor d (6),

nt SMSRecor d (7),
nmoSMVBI WRecor d (8),
nt SM5GWRecor d (9),
ssActi onRecord (10),
hl rlnt Record (11),
| ocUpdat eHLRRecord (12),
| ocUpdat eVLRRecord (13),

comonEqui pRecord (14),
noTr aceRecord (15),
nt Tr aceRecord (16),
t er MCAMELI nt Record (17),

-- Record values 18..22 are GPRS specific.
-- The contents are defined in TS 32.015

sgsnPDPRecor d (18),
ggsnPDPRecor d (19),
sgsnMVRecor d (20),
sgsnSMORecor d (21),
sgsnSMIRecor d (22),
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}

msORecor d
msTRecor d

Cal | edNunber

Cal | i ngNunber

Cal | i ngPart yCat egory

Cal | Ref erence

Cal | Type
{

}

nobi | eOri gi nat ed
nobi | eTer mi nat ed

Cal | Types

CAMELDest i nat i onNunber

CAMELI nf or mati on

{

CAMELDest i nati onNunb
connect edNunber

r oam ngNunber

nmscQut goi ngTKGP

sei zureTi me

answer Ti me

rel easeTi nme

cal | Duration

dat aVol une

CAMELI ni t CFI ndi cat or
causeFor Term
CAMELModi fi cation
freeFor mat Dat a

di agnostics

f r eeFor mat Dat aAppend
f reeFor nat Dat a- 2

f r eeFor mat Dat aAppend

CAMELSMVSI nf or mat i on

}

gsm SCFAddr ess

servi ceKey

def aul t SMSHandl i ng
freeFor mat Dat a

Cal | i ngPart yNunber
Desti nati onSubscri be
CAMELSMSCAddr ess

CAMELI ni t CFI ndi cat or

{

}

CAMELModi fi cati onParanmeters :

{
cal | i ngPart yNunmber
cal I i ngPart yCat egory
origi nal Cal | edPartyNunber
generi cNumber s
redi recti ngPart yNunber
redi recti onCount er

}

Cat egory

noCAMELCal | For war di n
CAMELCal | For war di ng

-- The list contains
-- handling.

-- The internal stru

CauseFor Term

42

(23),
(24)

: = BCDDi r ect or yNunber
;1= BCDDi rect or yNunber

;1= Category
1= | NTEGER
1= | NTEGER
(0),
(1)

1= SET OF Call Type
;= DestinationRouti ngAddress
1= SET
er [1] CAMELDestinati onNunmber OPTI ONAL,
[2] Connect edNunber OPTI ONAL,
[3] Roami ngNunmber OPTI ONAL,
] TrunkG oup OPTI ONAL,
] TimeStanp OPTI ONAL,
[6] TineStanp OPTI ONAL,
[7] TineStanp OPTI ONAL,
[8] CallDuration OPTI ONAL,
[9] DataVol une OPTI ONAL,
[ 10] CAMELI ni t CFl ndi cat or OPTI ONAL,
[11] CauseFor Ter m OPTI ONAL,
[12] ChangedPar anmeters OPTI ONAL,
[13] FreeFornat Dat a OPTI ONAL,
Di agnostics OPTI ONAL,
[ 15] BOOLEAN OPTI ONAL,
[16] FreeFornat Data OPTI ONAL,
BOOLEAN OPTI ONAL

[14]

-2 [17]

o= SET

Gsm SCFAddr ess OPTI ONAL,

Servi ceKey OPTI ONAL,

Def aul t SM5- Handl i ng OPTI ONAL,
Fr eeFor mat Dat a OPTI ONAL,

Cal | i ngNunber OPTI ONAL,

Cal | edNurber OPTI ONAL,

[7] AddressString OPTI ONAL

= Nt

[ 5]
r Nunber [ 6]

11 = ENUMERATED

g (0),
(1)

.= SET

only paraneters changed due to CAMEL call

Cal | i ngNunmber OPTI ONAL,

Cal | i ngPart yCat egory OPTI ONAL,
Original Cal | edNunmber OPTI ONAL,
Generi cNumbers OPTI ONAL,

Redi r ect i ngNunber OPTI ONAL,
Nunber OF For war di ng OPTI ONAL

aBEwNRO

;1= OCTET STRING (Sl ZE(1))

cture is defined in COTT Rec Q 763.

1= | NTEGER

3GPP
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-- Cause codes from16 up to 31 are defined in GSML2. 15 as ‘ CauseFor RecC osi ng’

-- (cause for record closing).
-- There is no direct correlation between these two types.

{
nor mal Rel ease (0),
parti al Record (1),
parti al Recor dCal | Reest abl i shnent (2),
unsuccessful Cal | Att enpt (3),
st abl eCal | Abnor mal Ter mi nati on (4),
CAMELI ni t Cal | Rel ease (5)
}
Cellld ::= OCTET STRING (Sl ZE(2))
-- Coded according to TS 24.008
ChangedPar anet er s 1= SET
{
changeFl ags [0] ChangeFl ags,
changeli st [1] CAMELMbdi fi cati onParaneters OPTI ONAL
ChangeFl ags 1= BIT STRING
{
cal | i ngPar t yNunmber Modi fi ed (0),
cal I i ngPart yCat egor yModi fi ed (1),
origi nal Cal | edPart yNunber Modi fi ed (2),
generi cNunber shodi fi ed (3),
redi recti ngPartyNunber Modi fi ed (4),
redi recti onCount er Mbdi fi ed (5)
}
ChangeO Cl assmar k 11 = SEQUENCE
{
cl assmar k [0] O assnark,
changeTi e [1] Ti meStanp
ChangeO Radi oChannel 11 = SEQUENCE
{
r adi oChannel [0] TrafficChannel,
changeTi e [1] Ti nmeStanp,
speechVer si onUsed [2] SpeechVersionldentifier OPTI ONAL
ChangeOf Servi ce 1= SEQUENCE
{
basi cServi ce [0] BasicServiceCode,
transparencylnd [1] Transparencyl nd OPTI ONAL,
changeTi e [2] TinmeStanp
Channel Codi ng 11 = ENUMERATED
t chF4800 (1),
t chF9600 (2),
t chF14400 (3)
}
Char gel ndi cat or ;1= | NTEGER
{
noChar ge (0),
char ge (1)
Cl assmar k 1= OCTET STRI NG
-- See Mobile station classmark 2, TS 24.008
Connect edNunber ;1= BCDDi r ect or yNunber
Dat aVol une 1= | NTEGER
-- The volunme of data transferred in segnents of 64 octets.
Day = INTEGER (1..31)
Dayd ass = (bj ectl nstance

3GPP
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Dayd asses
DayDefinition

day
dayd ass
}

DayDefinitions

Dat eDefinition
{

nont h

day

dayd ass

Dat eDefi ni tions
DayOf TheWeek
{

al | Days
sunday
nonday

t uesday
wednesday
t hur sday
friday
sat ur day

}
Di agnostics
gsnD408Cause

-- See TS 24.008
gsnD902MapEr r or Val ue

-- Note: The value to be stored here corresponds to
-- the local values defined in the MAP-Errors and
-- MAP-Di al oguel nformati on nodul es, for full details

-- see TS 29.002.

ccitt Q767Cause

-- See CATT Q 767
net wor kSpeci fi cCause

44

SET OF Dayd ass
SEQUENCE

DayOf TheWeek,

oj ect | nst ance

SET OF DayDefinition
SEQUENCE

Mont h,

Day,
bj ect | nst ance

SET OF DateDefinition

ENUMERATED
;.= CHO CE
[0] | NTEGER,
[1] | NTEGER,

[2] | NTEGER,

[3] Managenent Ext ensi on,

-- To be defined by network operator

manuf act ur er Speci fi cCause [4] Managenent Ext ensi on
-- To be defined by manufacturer
}
Desti nations = SET OF AE-title
Ener gencyCal | | ndEnabl e : = BOOLEAN
Ener gencyCal | I ndi cation ::= SEQUENCE
cellld [0] Cellld,
callerld [1] I MSlorl MEI
}
EParaneter ::= | NTEGER (0..1023)
-- Coded according to TS 22.024 and TS 24.080
Equi prent 1 d = | NTEGER
Equi pnent Type = | NTEGER
{
conf erenceBri dge (0)
Fi | eType = | NTEGER
{
cal | Records (1),
traceRecords (9),
observedl| MEI Ti cket (14)
Fnur . = ENUMERATED
{

-- See Bearer Capability TS 24.008
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}

f nur 9600- Bi t sPer Second
f nur 144008Bi t sPer Second
f nur 192008Bi t sPer Second
f nur 288008Bi t sPer Second
f nur 384008Bi t sPer Second
f nur 480008Bi t sPer Second
f nur 560008Bi t sPer Second
f nur 640008Bi t sPer Second

For war dToNunber

Fr eeFor mat Dat a

-- Free formated data

-- See TS 29.078

Ceneri cNunber

Ceneri cNunber s

Gsm SCFAddr ess

HLRI nt Resul t = Di agnostics

HSCSDPar ns Change = SEQUENCE

{
changeTi e [0] TineStanp,
hSCSDChanAl | ocat ed [1] Nun®X HSCSDChanAl | ocat ed,
initiatingParty [2] InitiatingParty OPTI ONAL,
ai ur Request ed [3] Ai urRequested OPTI ONAL,
chanCodi ngUsed [4] Channel Codi ng,
hSCSDChanRequest ed

}

| MEI CheckEvent = | NTEGER
nobi | eOri gi nat edCal | (0),
nobi | eTer m nat edCal | (1),
snsMobi | eOri gi nati ng (2),
snsMobi | eTer mi nati ng (3),
ssAction (4),
| ocati onUpdat e (5)

}

| MEI St at us . = ENUMERATED

{
greyLi st edMobi | eEqui prent (0),
bl ackLi st edMbbi | eEqui prrent (1),
nonWi t eLi st edMbbi | eEqui pnent (2)

}

| MSI or | MEI ;1= CHO CE

{
i mei [0] INBI,
i nei [1] I MEI

}

InitiatingParty = ENUMERATED
net wor k (0),
subscri ber (1)

}

Level OF CAMELSer vi ce = BIT STRI NG

{
basi c (0),
cal | DurationSupervision (1),
onl i neChar gi ng (2)

}

Locat i onAr eaAndCel | 11 = SEQUENCE

}

Locat i onAr eaCode

-- See TS 29.002

as sent

| ocat i onAr eaCode [0]
cellld [1]

AddressString

OCTET STRING (Sl ZE(1. . 160))

BCDDi r ect or yNunber
SET OF Generi cNunber
| SDN- Addr essString

[5] NunF HSCSDChanRequest ed OPTI ONAL

Locat i onAr eaCode,
Cellld

45

in the FCl nessage

1= OCTET STRING (S| ZE(2))
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-- See TS 24.008

Locat i onChange

| ocation [0] LocationAreaAndCel |,
changeTi e [1] Ti meStanp
}
Location-info 11 = SEQUENCE
nscNunber [1] MscNo OPTI ONAL,
| ocation-area [2] Locati onAreaCode,
cell-identification [3] Cellld OPTI ONAL
}
LocUpdResul t = Di agnostics
Managenent Ext ensi ons ;= SET OF Managenent Ext ensi on
MCCWNC  ::= GraphicString (SIZE(5))

-- This type contains the nobile country code (MCC) and the nobile

a PLMN.

MessageRef erence
Mont h

MSCAddr ess

MscNo

-- See TS 23.003

SEQUENCE

OCTET STRI NG

I NTEGER (1..12)
AddressString

| SDN- Addr essString

MBI SDN  :: = | SDN- AddressString

-- See TS 23.003

MsPower Cl asses

Net wor kCal | Ref er ence
-- See TS 29.002

Net wor kSpeci fi cCode

;.= SET OF RFPower Capability

Cal | Ref er enceNunber -

I NTEGER

-- To be defined by network operator

Net wor kSpeci fi cServi ces
NunOf HSCSDChanRequest ed
NumOf HSCSDChanAl | ocat ed
Obser ved| MEI Ti cket Enabl e
Origi nal Cal | edNunber

Ori gi nDest Conbi nati ons
Ori gi nDest Conbi nati on

{ origin

destination

-- Note that these values correspond to the contents

;1= SET OF Networ kSpeci fi cCode

(1]

1= | NTEGER
1= | NTEGER
1= BOOLEAN

46

;1= BCDDi rect or yNunber

1= SET OF Origi nDest Conbi nation

.= SEQUENCE

[0] | NTEGER OPTI ONAL,
I NTEGER OPTI ONAL

-- of the attributes originld and destinationld
| east one of the two nust

-- respectively. At

}

Parti al Recor dTi ner

Parti al RecordType
timeLimt

servi ceChange
| ocati onChange

I NTEGER
ENUMERATED

(0),
(1),
(2),

3GPP
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cl assmar kChange
aocPar nChange

r adi oChannel Change
hSCSDPar nChange
changeOf CAMELDest i nat

}
Parti al Recor dTypes

Radi oChannel sRequest ed

Radi oChanRequest ed

{
-- See Bearer Capabil
hal f Rat eChannel
ful | Rat eChannel
dual Hal f Rat ePref erred
dual Ful | Rat ePreferred
}

Recor dd assDesti nation

0osAppl i cation [
fileType [

Recor dd assDestinations :
Recordi ngEntity :
Recor di ngMet hod

i nCal | Record (
i nSSRecor d (
}

Redi r ect i ngNunber

RFPower Capabi l ity
--This field contains
-- Mbile station
-- classmark 1 and 2

Roam ngNunber

-- See TS 23.003

Rout i ngNunber
{

roam ng
f orwar ded

N

}

Service

tel eservice
bear er Servi ce

suppl ement arySer vi ce
net wor kSpeci fi cServic

}

Servi ceDi st anceDependenci

Servi ceDi st anceDependency

{

aocServi ce
char gi ngZone

a7

(3)

(4,
(5).
(6)

ion  (7)

;1= SET OF Parti al RecordType
;1= SET OF Radi oChanRequest ed

ENUVERATED

ity TS 24.008

(0),

(1),
(2),
(3)

;1= CHO CE

0] AE-title,
1] Fil eType

;= SET OF Recordd assDestination

;= AddressString

11 = ENUMERATED

;.= BCDDi rect or yNunber
.= | NTEGER

the RF power capability of the

of TS 24.008 expressed as an integer.

| SDN- Addr essStri ng

1= CHA CE

Roam ngNunber,
For war dToNunber

1= CHA CE
[1] Tel eservi ceCode,
[2] Bearer Servi ceCode,
[3] SS-Code,
e [4] NetworkSpecificCode
es ::= SET OF ServiceD stanceDependency
1= SEQUENCE

[0] I NTEGER
[1] | NTEGER OPTI ONAL

-- Note that these values correspond to the contents

-- of the attributes
-- respectively.

}

Si npl el nt eger Nane
Si mpl eSt ri ngNane
SMBResul t

aocServiceld and zoneld

I NTEGER

GraphicString

Di agnostics
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SpeechVersionldentifier ::= OCTET STRING (S| ZE(1))
-- see GSM 08. 08

-- 000 0001 GSM speech
-- 001 o001 GSM speech
-- 010 o001 GSM speech

fu rate version
fu
fu
-- 000 0101 GSM speech ha
ha
ha

| 1
| rate version 2
| rate version 3
f rate version 1
f rate version 2
f rate version 3

used for enhanced full rate
for future use

-- 001 0101 GSM speech
-- 010 0101 GSM speech

for future use
for future use

SSAct i onResul t ;.= Diagnostics
SSActi onType 11 = ENUMERATED
{
regi stration (0),
erasure (1),
activation (2),
deactivation (3),
interrogation (4),
i nvocation (5),
passwor dRegi stration (6)
}
SSPar anet er s ;1= CHO CE
f or war dedToNunber [0] ForwardToNunber,
unstruct uredDat a [1] OCTET STRI NG
Syst enilype 11 = ENUMERATED
{
unknown (0),
i UUTRAN (1)
}
Suppl Servi ces = SET OF SS- Code
SuppSer vi ceUsed = SEQUENCE
ssCode [0] SS- Code,
ssTime [1] TimeStanp OPTI ONAL
}
Swi t chover Ti me 11 = SEQUENCE
{
hour I NTEGER (0. . 23),
m nut e I NTEGER (0. .59),
second I NTEGER (0. .59)
}
Tariffld = | NTEGER
Tari ff Peri od = SEQUENCE
{
swi t chover Ti e [0] SwitchoverTine,
tariffld [1] I NTEGER
-- Note that the value of tariffld corresponds
-- to the attribute tariffld.
}
Tari ff Peri ods ;1= SET OF TariffPeriod
Tari ff Syst entt at us 11 = ENUMERATED
{
avai |l abl e (0), -- available for nodification
checked (1), -- "frozen" and checked
st andby (2), -- "frozen" awaiting activation
active (3) -- "frozen" and active
}
Ti meSt anp ;1= OCTET STRING (SI ZE(9))

-- The contents of this field are a conpact formof the UTCTi ne fornat
-- containing local time plus an offset to universal tinme. Binary coded
-- decimal encoding is enployed for the digits to reduce the storage and
-- transm ssion over head

-- e.g. YYMVDDhhmmssShhnmm

-- where

-- Y = Year 00 to 99 BCD encoded
-- MW = Month 01 to 12 BCD encoded
-- Db = Day 01 to 31 BCD encoded

3GPP
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-- hh = hour 00 to 23 BCD encoded
--mm = mnute 00 to 59 BCD encoded
-- Ss = second 00 to 59 BCD encoded
--' S = Sign 0 ="+", "-" ASCI | encoded
-- hh = hour 00 to 23 BCD encoded
--mm = mnute 00 to 59 BCD encoded

Traf fi cChannel = ENUMERATED
full Rate (0),
hal f Rat e (1)

}

Tr ansl at edNunber = BCDDi r ect or yNunber

Transpar encyl nd = ENUMERATED
t ranspar ent (0),
nonTr anspar ent (1)

}

TrunkG oup = CHO CE
t kgpNurber [0] I NTEGER
t kgpNane [1] G aphicString

}

TSChangeover 1= SEQUENCE
newAct i veTS [0] | NTEGER,
newSt andby TS [1] I NTEGER
changeover Ti me [2] CeneralizedTi ne OPTI ONAL
aut hkey [3] OCTET STRI NG OPTI ONAL,
checksum [4] OCTET STRI NG OPTI ONAL,
ver si onNurber [5] OCTET STRI NG OPTI ONAL
-- Note that if the changeover time is not
-- specified then the change is imediate

}

TSCheckErr or = SEQUENCE
errorld [0] TSCheckErrorld
fail [1] ANY DEFI NED BY errorld OPTI ONAL

}

TSCheckErrorld = CHO CE
gl obal Form [0] OBJECT | DENTI FI ER,
| ocal Form [1] I NTEGER

}

TSCheckResul t = CHA CE
success [0] NULL,
fail [1] SET OF TSCheckError

}

TSCopyTari ff System = SEQUENCE
ol dTS [0] | NTEGER,
newrs [1] I NTEGER

}

TSNext Change = CHO CE
noChangeover [0] NULL,

t sChangeover [1] TSChangeover

}

TypeO Subscri bers = ENUMERATED

{
hone (0), -- HPLMN subscri bers
visiting (1), -- roam ng subscribers
all (2)

TypeO Transacti on = ENUMERATED
successf ul (0),
unsuccessf ul (1),
al l (2)
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Vi sited-Location-info 11 = SEQUENCE
{

nscNunber [1] MscNo,

vl r Nunber [2] VIrNo,
}

VI r No 1= | SDN- AddressString
-- See TS 23.003

END

7. Charging Data Record Transfer

7.1 Bulk Data Transfer

The charging data records shall be transferred from the NEF to the OSF by the use of FTAM protocol on X.25 or
TCP/IP, FTP over TCP/IP, or TFTP over TCP/IP services. For further details of the use of FTAM see GSM 12.01 [25].

3GPP



Release 4 51 3GPP TS 32.205 V1.1.1 (2001-06)

Annex A (informative):
Change history

Thisannex lists al change requests approved for this document since the specification was first approved by 3GPP
TSG-SA.

Change history

Date | TSG# |TSG Doc. | CR |Rev Subject/Comment Old | New

Mar 2001 |S_11 SP-010025 |- Replaces Release 99 of 3GPP 32.005, which will be discontinued |- 1.0.0
from Release 4 onwards.

May 2001 - Result of the SA5#20 plenary. 1.0.1 [1.1.0

Jun 2001 |S 12 SP-010236 |- Re-submitted to SA#12 for Information 1.1.0 |1.1.1

3GPP



3G TS 32.215 V1.0.1 (2001-06)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;
3G Telecom Management;

Charging Management;

Charging Data Description For The Packet Switched (PS)
Domain

(Release 4)

G

e

The present document has been developed within the 3" Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this
Specification.

Specifications and reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organisational Partners’ Publications Offices.




Release 4

Keywords

UMTS, packet switching mode, charging

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

3G TS 32.215 VV1.0.1 (2001-06)

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media

© 2001, 3GPP Organizational Partners (ARIB, CWTS, ETSI, T1, TTA, TTC).

All rights reserved.

3GPP



Release 4 3 3G TS 32.215 VV1.0.1 (2001-06)

1. Contents

FOTEINOI. ...ttt h bbbt £ e e e e et e e e st eb e e b e bt s b e e e et e st eb e e b e se e b e s e nenneneeneas 5
1 RS o] =PTSRS 6
2. REFEIEINCES ...ttt et b Rt bbb e et e e st Rt e bbb s e e n e ne e 6
3. Definitions, abbreviations and SYMDOIS ..........coviieiiiier e es 7
N A B T 141 0] LSOO OSSR U ST TSR ST O STRPS 7
R N o] (= Y T o] SO U ST TSR PTOT ST PS 8
33 SYIMDOIS. .t E bR R R R R e R R R e R e R e R Rt b e Rt bt e Rt b e et b e ne e 9
4, RECOrd tyPES @NU COMEENLS. ... eveeiieeeiee ettt b e bbbt s e e e e s e e b e s e s e n e ne e 9
R O 1 = 3 = o SR 9
411 CDR Fields on the GSN/CGF (Ga) INTEITACE.........coieiiiieeieeee et s ebe e ene 11
412 CDR Fields on the Core Network-Billing System INterface.........cooveiircininee e 12
4.2 Charging datain SGSN (S-CDR) .....cciieiriirieitiierieie ettt sttt sttt bttt et e bt st e bt b e st bt b e ne e st st e ne et sbenneneees 13
4.3  Charging datain GGSN (G-CDR).......cccctriiieiiiteisie ettt sttt sttt sttt bt e b se st se et et eseene st e see st sbenneneeee 14
4.4  Mobile station mobility management datain SGSN (M-CDR) ......ccccouriiirirniinieninesieese e 15
45 SMSMO datain SGSN (S-SMO-CDR) .....ccceriiriiieierieieiereeie sttt sttt st st be bbbt b e e bt sbese et sbesaeneens 16
46  SMSMT datain SGSN (S-SMT-CDR)......cvvumereeeeeieeeieeeieeeseesessssessssesssssssssssssssesssesssesssenssssssssssssssssssssssnssnsens 17
5. Description 0f RECOI FIEIUS ........coiiiiiiesiieese e 18
5.1  Access Point Name (APN) Network/Operator IAentifier .........cccoreiineirieree e e 18
5.2 APN SEECHION IMOOE.......ccuiiiiiiitiieteste ettt bbbt b e bt b s b b e e et b e s e st nb e e st nbenneneeee 18
5.3 CAMEL INFOMMBLION ... ..ttt ettt ettt b bbb bbbt b e s e bt e b e e et b e s e st sb e e st nbe e eneeee 18
5.4 CauSE fOr RECOIT CIOSING. ... .cutitiueetirtiietirtitetertet ettt sttt ettt b bbbtk b e b e bbb e b et e b e s enesb e e e st sbenneneeee 19
LT O I [ (= 1) 1= OSSO 20
5.6 Charging CharaCtEriStICS .......eiueuertirieuiriirieiirtiieiertest ettt ettt b ettt bbbt b b et b e b e e et b e s e st b e e st st e a e eee 20
5.7  Charging Characteristics SEl@CtON MOOE ........coueuiriiieiiieeerte bbbt 20
L I O 7= o [ oo I OO PSP SR P TRV 20
5.9 DestiNation NUMDEY ......ouiiiiie e bbbt bbbt b et sb e bt b e n e e 21
5.10 D E=To 100 LS xS S O S TSRV PR 21
511 DIUFBLTON ...ttt sttt sttt et b e et b e s e e st b se e Rt e b s e e Rt e R e s e e bt e h e s e e bt e E e e e Rt e b et e Rt e b e s e eneebenee st ebe s b et ebe e eneees 21
5.12 DYNAMIC ACAIESS FIEG. ...ttt ettt bbbt bbbt b e sb e ettt b et 21
5.13 EVENE TIME SLAIMS. ..ttt ettt sttt sttt b et b e s et b e s e et b e s e et e b e b e st e b e s e e st b e s e e st et e st et nbe e ene e 21
514 LTS V0 0 (1SS 1= o R 21
5.15 List Of TraffiC DAA WV OIUMES.........ciitiieeieite ettt sttt st b e bbb et ettt sb e et 22
5.16 Local Record SEquenCe INUMDEY ..ottt sb e e 23
5.17 IMIESSA0E FEFEIEIICE ...ttt bttt b et b e et b e s e et b e s E et b e s b e st e b e e e ne b e s e e st e b e st et eb e e ene e 23
5.18 M S NEIWOIK CaPAIHTTY ...ttt ettt b et b e e bt bt b et sb e e 23
5.19 NEtWOrk [Nitiafed PDP CONLEXL .......cceiueiiterieieie sttt sttt eb st st b et sb ettt se et sbe e 23
5.20 [N 016 L3 1 OO PSPPSR PR 23
521 0L Y/ o TP TP 23
5.22 QOS ReqUESLEd/QOS NEGOLIAEEM.........cuereeieetereeiiete ettt sttt b e et et b se st sb e s b e e ebesreneene s 23
5.23 RECOI EXLENSIONS ... ettt ettt ettt ettt b e et b e et b e et b e s e e st b s e e st b s e e Rt eb e b e st e b e s e e neebese e st b e s b e st nbe e enees 24
5.24 RECOIA OPENING TIITIE ...ttt sttt sttt ettt b e s e st b e s e e bt b e s e e Rt s b e se e st e b e se e bt ebese e st et e st e nesbeneenees 24
5.25 RECOId SEOUENCE NUMDES ...ttt ettt st b e st b e e bt s b et b b et e bt b et et et e st sbe e ene e 24
5.26 LS 0] £ I o= TSSO PSPPSR PSR 24
5.27 ReCOrding ENtity NUMIDET ........oouiiiiii ettt bbb ettt sb e e 24
5.28 RNC UNSent DOWNIINK VOIUME ..ottt sttt sttt sb bt sb e e 24
5.29 Routing Area Code/Cell Identifier/Change of 10CaLTON..........cociiiriririeee e 24
5.30 S Y=o N 1 25
5.31 S Y=o Y1 25
5.32 SEIVEA MSISDIN ...ttt s bbb et se b e b e s e b e Rt et st e b e se b ene st e bebesesbenesenbenenen 25
5.33 SEIVEA PDP AGAIESS......ceciiiteieeeeteseet ettt b et b e et b e et b e se st e b e se e st e b e s e e st eb e s e e st eb e se et ek e s b et ebesreneenens 25
5.34 SEPVICE CONIE AAIESS......c.eceeteeet ettt b et b bbbt b e s b e se bt s b e se ekt s b e ne ek e sb e e eb e s b e e ebesreneenen 25
5.35 SGSN AGAIESS.......eiteeeieete ettt ekttt eb e bt b e se e st eb e s e e R e eb e s e e s e e b e se e Rt eb e se e bt ebese et ebesb et eb e s b e e ebesrennenens 25
5.36 SGEN CRBINGE. ... etttk t ettt sttt e st s e e st e bt s e e bt eb e s e eh e eb e se ek e eb e s e e bt e hene ekt e b e e eb e s b et eb e sbe e ebesb et ebenbeneenens 25

3GPP



Release 4 4 3G TS 32.215 VV1.0.1 (2001-06)

5.37 Short Message SErVIiCe (SMS) RESUIL.........coieeieee ettt et sre e s ae e e e e e e neennaenreas 26
5.38 TS =0 0 I/ o= PSSP PRSPPSO 26
6. Charging Data RECOI SITUCIUIE .........c.eeiviiieeectecie ettt ee e te s teetesresae e besaeetesbeenaesreenaenrens 26
6.1  ASN.1definitionsfor CDR INFOMMELION..........ciiiiriii ettt sttt s e se e e b saesbe s e e e ennens 26
7. Charging PrOLOCOIS.........oiieiieie ettt sttt ettt sae e e beeaeestesbeenbesbeeaeebeeaeessesneensesresneensens 34
25 R O B T o G I =110 Lo oV ) I SR 34
711 SGSN - CGF COMMUINICALTON ...ttt sttt ettt sse bt se e e ssebeseesbesbesaeese e e enee b e seenbesaesreeneennenes 34
7.1.2 GGSN - CGF COMIMUNICELION. .....eteteeteeeeteste sttt sttt eeee e st be e b bt sseese e e e be s s e sbesbesaeebeeaeensesesrenbesaesbeeneennenes 34
713 CGF - CGF COMMIUNICAIION.......ctiteie ettt sttt st st se s se e s ee e e be bt ebe s st eae e sese e besaeebesbeeaeeseesbenbesnesbeeneennenes 35
7.14 o T2 0 TSRS 35
7.1.41  UDP @Sthe Path ProtOCOL ..........ociiiiiiiiiiieieee sttt sttt b e bt b e e sn e b e saesbe s e eneennens 35
T7.1.4.2  TCP @S Pat PrOLOCOL.......coeeiiiitiite ittt sttt ettt b et h et e e b e s b s et eb e et et e e e ss e besbeebe e e ennennens 36
7.1.4.3  Network ayer and [OWEY [AYEIS.........ocieiieie ettt et e e st e e e e te e tesaeesaeesneesaeesaeenseenseans 36
7.15 Charging related requirements for PS DOMaiN NOAES..........c.ooeviieiieiece et seees 36
7.2  TheGTP Charging PrOtOCOI ........coei ittt re et e et e et e e s e ssaesreesteesteesesneesneesneesaeenseensenns 36
7.2.1 Usage of GTP Header iN CharginNg........ueiieiieiecie ettt te e s esne e snaeenaeeneenreennenn 36
7.2.2 INFOrmMatioN EIEMENES (IES) ...eeiveeeiieecieeeeste e sttt te st s s et e et e et eeae e ta e be e teenteeneesneesneesneesnnenseensenns 37
S T Ol e\ o= o TR Y o= TP 37
731 LiSt Of @l GTP MESSAQE LYPES. .. uveeveeeteeteeieeiteseesee st e steeste et e e e e sseeste e te e teestesseesseesseesseessesnsesseesneenseenseensensses 37
7.3.2 REUSEA GT P IMESSAJE LYIES ... e cuveeueeeteesteesteesteeiteseesee st e saeesseeseeseeaseeate e teesteessesseesaeesseeseassesnsesnseansenseessaessenssens 38
7.3.3 GTP message type modifications implied BY GTP .......oooo it 39
734 O I 011552 0 T | < TSR OP PP PTPPRRPRN 39
0 T R (N o 0 [y AN LA o U= SR 39
T N[0 [y N LA = oo 0 = SR 39
7.3.4.3  REAIFECHON REUESL........oceiiee ettt e e st s e et e e e e s e e e reesbe e teenteestessaesseesseesseensesneesneesneesseenseansenns 40
7.3.4.4  REAIFECHON RESPOMNSE .....c.eiiie e see st ettt e et e s e st e e e te s eesaeesaeesseeseenteeaseaseessaeteesteensesnsesneesneesaeenaeenseanseans 40
7.3.45 DataRecord Transfer REGUESE........cciiieiieiieieeiesee e st e se s te st s e s e e ste e teeateeseessaesreesteesseensesneesneesseesseeseensenns 41
7.3.45.1 LT 0T = oo oSSR 41
7.3.45.2 Information Elementsin Data Record Transfer REQUESL..........c.coeeiieiicie et 43
73453 Packet Transfer COmMMENG TE ..o ettt bt 43
73454 Data ReCOrd PACKEL 1E..........oouoiii ettt et b et b ettt bt ene e e 44
7.3.455 Sequence Numbers of Released PaCKetS E ...........oooiii ittt 45
7.3.45.6 Sequence Numbers of CanCelled PaCKELS IE...........coiiii it ee e s sre e 45
73457 PrIVAte EXIENSION TE ...ttt et sttt b e bbbt ae e e e b e b sbenbe s et ene e e ennas 46
7.3.46 DataRecord Transfer RESDONSE .......cciiieiuieiieieeies e eestessteseeseesreesreesteeteeseesseassaeteenteentesneesaeesneesseesseensesnsenns 46
7.3.47 EXamples of GTP MESSA0ING CASES .....cciuieruieurreeseesteesteesteseesessseesseesseasessesssesssesssesssesssesssssesssesssesssessssssessns 47
7.34.7.1 Case 1: The normal CDR PaCKet tranSFer.........ccviierieiee e e sttt s sreesneenneenneens 438
7.3.4.7.2 Case 2: The GSN-CGF1 connection breaks before a successful CDR reception...........cccovevevveceeveenieenenns 48
7.34.7.3 Case 3. The GSN-CGF1 connection breaks after a successful CDR reception...........ccvceeveevveceeneesieennenns 51
7.4 DataRecord FOrmMatS USEA IN GT P .......ooiiiiieieieienie ettt sttt b et e b et e b et e e e e e e e beseeebesaeeneennens 52
74.1 S VU0 {04 1 07 | RS S 52
74.2 (@107 g o7 7= ST TSSO TP PR 52
7.5  CGF - BSProtOCOI INEEITACE........oiiitiieiteeieeee ettt ettt e b et e b et e se e e e b e b e sbeebeeneennennens 53
75.1 The transfer protocols at CGF - BSINEITACE .......ccuvciicieicece et 53
75.2 The format of the CDRS al CGF - BSINIEITACE........coi i e 53
F N 4101 AN (007 (A=) Charging Characteristics 54
YN 10 S (1ol 10 A=) SRS Change history 57

3GPP



Release 4 5 3G TS 32.215 VV1.0.1 (2001-06)

Foreword
This Technical Specification (TS) 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1. Scope

The GSM and UMTS PLMN support awide range of packet based services by means of the General Packet Radio
Service (GPRS), as defined in 3GPP TS 22.060 [1] and 3GPP TS 23.060 [2]. In order to enable operators the ability to
provide a commercially viable service, there is aneed to provide charging functions. For GPRS these functionsinclude
the generation of Charging Data Records (CDRs) by the Serving GPRS Support Node (SGSN) and the Gateway GPRS
Support Node (GGSN) as well as the transport of these CDRs to a Billing System (BS) through a Charging Gateway
Function (CGF).

This document is part of a series of documents specifying charging functionality in UMTS networks. The UMTS
charging architecture and principles are specified in document TS 32.200 [3] which provides an umbrella for other
charging documents that specify the structure and content of the CDRs and the interface protocol that is used to transfer
them to the collecting node.. The CDRs content and transport within the PS domain are described in the present
document. The CDRs used in the Circuit Switched (CS) domain are specified in document TS 32.205 [4] while CDRs
used for application services are defined in document TS 32.235 [5]. This document structure is depicted in Figure 1.

32.200
Charging Principles
(charging stage 2)

\ 4 A 4 A 4 \ 4
32.205 32.215 32.225 32.235
Stage 3 CS- Stage 3 Reserved for Stage 3
domain PS-domain Stage 3 IMS (R5) Service—domain
(R4: MMS service)

Figure 1: Charging Documents Structure

All references, abbreviations, definitions, descriptions, principles and requirements that are common to charging in
UMTS domains or subsystems are provided in the umbrella document [3]. To avoid unnecessary duplications, they are
not repeated in the present document unlessit is essential.

2. References

The following documents contain provisions, which through reference in this text, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies.

[1] 3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".
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[2] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[3] 3GPP TS 32.200: "3G charging architecture and principles for services'.

[4] 3GPP TS 32.205: "Charging data description for the Circuit Switched (CS) domain .

[5] 3GPP TS 32.235: “charging data description for application services’

[6] 3GPP TS 21.905: "3G vocabulary".

[7] 3GPP TS 23.003: "Numbering, addressing and identification".

[8] 3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gn and Gp Interface”.

[9] 3GPP TS 29.078: "Digital cellular telecommunications system (Phase 2+); CAMEL Application
Part (CAP) specification - Phase 3".

[10] 3GPP TS 24.008: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification”.

[17] 3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling"”.

[12] 3GPP TS 29.002: "Mabile Application Part (MAP) specification”.

[13] ISUP Q.767: “Specifications of Signalling System No.7; Application of the ISDN user part of
CCITT signalling System No.7 for international ISDN interconnections’

[14] 3GPP TS 23.040: "Technical realisation of the Short Message Service (SMS); Point-to-Point
(PP)".

[15] ITU-T X.721 Information Technology - Open Systems Interconnection - Structure Of
Management Information

[16] 1S0O8824 (90) / X.208 (88): "Information technology - open System Interconnection -
Specification of Abstract Syntax Notation One (ASN.1)".

[17] 1S08824-1 (94) / X.680 (94): "Information technology - Abstract Syntax Notation One (ASN.1)
- Specification of Basic Notation".

[18] IETF RFC 768 (1980): "User Datagram Protocol" (STD 6).

[19] IETF RFC 793 (1981): "Transmission Control Protocol" (STD 7).

[20] IETF RFC 791 (1981): "Internet Protocol" (STD 5).

[21] IETF RFC 792 (1981): "Internet Control Message Protocol" (STD 5).

3. Definitions, abbreviations and symbols

3.1 Definitions

For the purposes of the present document the following definitions apply. Additional applicable definitions for charging
principlesin UMTS are provided in TS 32.200 [3]. Other general definitions can be found in 3GPP TS 22.060 [1] .

domain: Part of acommunication network that provides services using a certain technol ogy.

Packet Switched domain: A domain within UMTS in which datais transferred in packet mode.
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2G-/ 3G- : Theterms 2G and 3G, and the prefixes 2G- and 3G- refer to functionality that supports only GSM or
UMTS, respectively, e.g. 2G-SGSN refers only to the GSM functionality of an SGSN. When the term/prefix is omitted,
reference is made independently from the GSM or UMTS functionality.

CDR (Charging Data Record): A record generated by a network element for the purpose of billing a subscriber for the
provided service. (Inthe PSdomain it includes fieldsidentifying the user, the session and the network elements as well
as information on the network resources and services used to support a subscriber session).

CDR field Categories: The CDR fields are defined in this document. They are divided into the following categories:
Mandatory — A field that shall be present in the CDR.
Conditional — A field that shall be present in a CDR if certain conditions are met.

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

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

Partial CDR: A CDR that providesinformation on part of a subscriber session. A long session may be covered by
several partial CDRs. In this document, two formats are considered for Partial CDRs. One that contains all of the
necessary fields; the second has a reduced format.

Full Qualified Partial CDR (CPC): A partial CDR that contains a complete set of the fields specified in this
document. Thisincludes all the mandatory and conditional fields as well as those fields that the PLMN operator has
provisioned to beincluded in the CDR (See section 4.1). Thefirst Partial CDR shall be a Full Qualified Partial CDR.

Reduced Partial CDR (RPC): Partial CDRs that only provide mandatory fields and information regarding changesin
the session parameters relative to the previous CDR. For example, location information is not repeated in these CDRs if
the subscriber did not changeits location. See Section 4.1 for further details.

3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be
found in 3GPP TS 21.905 [6].

APN Access Point Name

BMD Billing Mediation Device

BS Billing System

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

CG Charging Gateway

CGF Charging Gateway Function

Cl Cell Identity

(O] Circuit Switched

DRP Data Record Packet

EM Element Management

FCI Furnish Charging Information

G-CDR GGSN generated— CDR

GGSN Gateway GPRS Support Node

GPRS General Packet Radio Service

GSN GPRS Support Node (either SGSN or GGSN)

GTP GPRS Tunnelling Protocol

IE Information Element

IHOSS:OSP Internet Hosted Octet Stream Service: Octet Stream Protocol
IMEI International Mobile Equipment Identity

IMSI International Mobile Subscriber Identity

IP Internet Protocol

IPv4 Internet Protocol version 41Pv6 Internet Protocol version 6
LAC Location Area Code

M-CDR Mobility Management generated-Charging Data RecordM E Mobile Equipment
MS Mobile Station

MSISDN Mobile Station ISDN number
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NE Network Element

PDP Packet Data Protocol, e.g. IP

PDU Packet Data Unit

PLMN Public Land Mobile Network

PPP Point-to-Point Protocol

PS Packet Switched

PT Protocol Type (Fieldin GTP' header)
RAB Radio Access Bearer

RAC Routing Area Code

S-CDR SGSN (PDP context) generated — CDR
SAC Service Area Code

SGSN Serving GPRS Support Node

S SMO-CDR  SGSN delivered Short message Mobile Originated — CDR
SSMT-CDR  SGSN delivered Short message Mobile Terminated — CDR

TID Tunnel Identifier
TLV Type, Length, Value (GTP header format)
TV Type, Vaue
UMTS Universal Mobile Telecommunications System
URA UTRAN Registration Area
usiM Universal Subscriber Identity Module
UTRAN UMTS Terestrial Radio Access Network
3.3 Symbols
For the purposes of the present document the following symbols apply:
Ga Charging data collection interface between a CDR transmitting unit (e.g. GGSN or SGSN) and a
CDR receiving unit (CGF).
GTP The GPRS protocol used for CDR transport. It is based on GTP with specific enhancements to

improve transport reliability necessary for CDRs. (Note that it is not used for tunneling).

4, Record types and contents

4.1 CDR Fields

Five types of CDRs can be generated in the PS domain by the GSNs. As described in document 32.200 [3], the types
that can be generated by the SGSN are: S-CDR, M-CDR, S-SMO-CDR and S-SMT-CDR. The GGSN generates a G-
CDR. The content of each CDR type is defined in one of the five tables that are part of this section. For each CDR type
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the field definition includes the field name, description and category.

Equipment vendors shall be able to provide all of the fields listed in the CDR content table in order to claim compliance
with this document. However, since CDR processing and transport consume network resources, operators may opt to
eliminate some of the fields that are not essential for their operation. This operator provisionable reduction is specified
by the field category.

A field category can have one of two primary values:
M  Thisfield is Mandatory and shall always be present in the CDR.

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

All other fields are designated as Operator provisionablel. Using TMN management functions or specific tools
provided by an equipment vendor, operators may choose if they wish to include or omit the field from the CDR. Once
omitted, thisfield is not generated in a CDR. To avoid any potential ambiguity, a CDR generating element MUST be
able to provide al these fields. Only an operator can choose whether or not these fields should be generated in their
system.

Those fields that the operator wishes to be present are further divided into a mandatory and conditional categories:

On Thisisafield that, if provisioned by the operator to be present, shall aways beincluded inthe CDRs. In
other words, an Oy parameter that is provisioned to be present is a mandatory parameter.

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

A logical diagram showing the possible field categoriesis shown in Figure 2.

The content of the CDRs shall be specified on all the open network interfaces that are used for CDR transport. They
include the GSN - CGF interface and the outward interface from the core network to the billing system. Therules
governing the CDR specifications on these interfaces are summarised in the following subclause.

1 Theterm* Operator provisionable”’ has replaced the “Optional” category specified in earlier release.
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NO M

No

Arethereany

Conditions?
Yes C
CDR Isit Operator
Field Provisionable? NO > OM
Operator No Arethereany
provisioned Conditions?
field (O) —]
Yes
C)c
Yes
> Omitted

Figure 2: Logical Diagram illustrating the different CDR Field Categories

4.1.1 CDR Fields on the GSN/CGF (Ga) interface

The tables in the subsequent parts of section 4 specify the Mandatory (M), Conditional (C) and Operator optional (Oy

or O¢) designations at the GSN / CGF interface(i.e., the G,interface).. A CDR containing all Mandatory, Conditional
and those optiona fields provisioned by the operator (Oy and Oc) is considered to be a Complete CDR. The size of the
CDRs could be optionally reduced by alowing a reduced format for Partial CDRs (see definitionsin Section 3.1).
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 al 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 partial CDRs for the session.  For example, if the subscriber did not change location, the Reduced Partial CDR
would not include any location information.

Therefore, two formats are considered for Partial CDRSs:

e a Full Qualified Partial CDR that contains the Complete CDR Fields, and

¢ aReduced Partial CDR that contains all the Mandatory fields (M) and ONLY the changes that occurred in any
other field relative to the previous Partial CDR.

Thefirst 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 asin the previous partial CDR could be used. Only Mandatory (M fields MUST aways
be included.

The GSNs and the CGF from all vendors that comply with this standard shall always be able to generate or receive Fully
Qualified Partial CDRs. Generation and reception of Reduced Partial CDRs on the Gainterface is optional. However,
if Reduced Partial CDRs are transmitted on the Gainterface they must comply with the rules specified in this clause.
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4.1.2 CDR Fields on the Core Network-Billing System Interface

The CGF must be able to provide complete CDRs at the CGF / Billing System (BS) interface in the format and encoding
described in the present document. Additional CDR formats and contents, generated by the CGF, may be available at
thisinterface to meet the BS requirements.

If the GSNs are generating Reduced Partial CDRs on the Gainterface, the CGF must be able to convert the CDRs into
Full QualifiedPartial CDRs. However, if the BS can support Reduced Partial CDRs, no conversion to the full qualified
partial CDRsisrequired.

The possible charging configurations that can be supported on both the Ga and the outbound interfaces are illustrated in
Figure 3. Configuration a) is the default arrangement that MUST be supported by all systems. The other configurations
are optional that may be supported IN ADDITION to configuration a). Configuration b) illustrates the case where the
CGF is converting Reduced to Complete Partial CDRs. Configuration c) depicts the case were Reduced Partial CDRs
can be received in the billing domain and no conversion is needed.

Equipment vendors shall declare if the GSNs, the CGF and the BS domain support Reduced Partial CDRs based on the
above rules. If the CGF can not support Reduced Partial CDRs, , then all the GSNs shall be provisioned to generate
only full qualified Partial CDRs (i.e., only configuration a) is possible). On the other hand, if the CGF can convert
Partial CDRs formatthen the GSNs may generate Reduced Partial CDRs based on the rules specified above. Inthis
case configurations b) can also be supported. Reduced Partial CDRs may also be generated by the GSNsiif the billing
domain can support the reduced format regardless of the CGF features (configuration c).

PS Domain BS Domain

a) GSN ﬁ CGF > BS

\
Complete Partial CDR

PS Domain BS Domain
b) GaT ...... s [ oo J -
I _
Reduced Partial CDR Complete Partial CDR
PS Domain BS Domain
C) GeN | > cor o N
Ga \ BS

Reduced Partial CDR

Figure 3: Possible Configurations of CDR Formatsthat can be supported on the PS domain open interfaces.
Configuration a) shall be availablein all systems. Other Configurations may be used in addition.
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4.2 Charging data in SGSN (S-CDR)

If the collection of CDR datais enabled then the SGSN data specified in Table 1 shall be available for each PDP
context. The table provides a brief description of each field. A more elaborate definition of the fields, sorted by the
field name in alphabetical order, is provided in Section 5.

Table 1: SGSN PDP context data (S-CDR)

Field

Category

Description

Record Type

M

SGSN PDP context record.

Network Initiated PDP Oc |Aflag thatis present if this is a network initiated PDP context.

Context

System Type Oc Indicates the type of air interface used, e.g. UTRAN.

Served IMS| M IMSI of the served party

Served IMEI Oc |ThelMEI of the ME, if available.

Served MSISDN M The primary MSISDN of the subscriber.

SGSN Address Owm The I P address of the current SGSN.

MS Network Capability Om  |The mobile station Network Capability.

Routing Area Code (RAC) Owm RAC at the time of “Record Opening Time”

Location Area Code (LAC) Owm LAC at the time of “Record Opening Time”

Cell Identifier Onm  |Céll identity for GSM or Service Area Code (SAC) for UMTS at the time
of “Record Opening Time”.

Charging ID M PDP context identifier used to identify this PDP context in different records
created by GSNs

GGSN Address Used M The control plane IP address of the GGSN currently used. The GGSN
addressis always the same for an activated PDP context.

Access Point Name Network Om |Thelogical name of the connected access point to the external packet data

Identifier network (network identifier part of APN).

APN Selection Mode Owm An index indicating how the APN was selected.

PDP Type Oy |PDPtype, i.e. 1P, PPP, IHOSS.OSP

Served PDP Address Oc PDP address of the served IMSI, i.e. IPv4 or IPv6

Dynamic Address Flag Oc Indicates whether served PDP address is dynamic, which is allocated during
PDP context activation.

List of Traffic Data VVolumes Om  |A list of changesin charging conditions for this PDP context, each change
istime stamped. Charging conditions are used to categorise traffic volumes,
such as per QoS/tariff period. Initial and subsequently changed QoS and
corresponding data volumes are listed.

Record Opening Time M Time stamp when PDP context is activated in this SGSN or record opening
time on subsequent partial records.

Duration M Duration of this record in the SGSN.

SGSN Change C Present if thisisfirst record after SGSN change.

Cause for Record Closing M The reason for closure of the record from this SGSN.

Diagnostics Owm A more detailed reason for the rel ease of the connection.

Record Sequence Number C Partial record sequence number in this SGSN. Only present in case of
partial records.

Node ID Owm Name of the recording entity

Record Extensions Oc  |A set of network/ manufacturer specific extensions to the record.

Loca Record Sequence Om  |Consecutive record number created by this node. The number is allocated

Number sequentially including all CDR types.

Access Point Name Operator Om  |The Operator Identifier part of the APN.

I dentifier

RNC Unsent Downlink Volume Oc The downlink data volume which the RNC has not sent to MS.

CAMEL Information Oc Set of CAMEL information related to PDP context. For more information
see Description of Record Fields.

Charging Characteristics M The Charging Characteristics applied to the PDP context.

Charging Characteristics Om  |Subscribed Ch.Ch., APN specific Ch.Ch., Default Ch.Ch,, ...

Selection Mode
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4.3 Charging data in GGSN (G-CDR)

If the collection of CDR datais enabled then the GGSN data specified in Table 2 shall be available for each PDP
context. The table provides a brief description of each field. A more elaborate definition of the fields, sorted by the
field name in alphabetical order, is provided in Section 5.

Table 2: GGSN PDP context data (G-CDR)

Selection Mode

Field Category Description

Record Type M GGSN PDP context record.

Network initiated PDP context Oc  |Aflagthat ispresent if thisis a network initiated PDP context.

Served IMS| M IMS! of the served party

Served MSISDN M The primary MSISDN of the subscriber.

GGSN Address used M The control plane |P address of the GGSN used.

Charging ID M PDP context identifier used to identify this PDP context in different records
created by GSNs

SGSN Address M List of SGSN addresses used during this record.

Access Point Name Network On  |Thelogical name of the connected access point to the external packet data

Identifier network (network identifier part of APN).

APN Selection Mode On  |Anindex indicating how the APN was selected.

PDP Type Owm PDP type, i.e. IP, PPP, or IHOSS:OSP

Served PDP Address Oc¢ PDP address, i.e. |IPv4 or |Pv6

Dynamic Address Flag Oc |Indicates whether served PDP addressis dynamic, which is allocated during
PDP context activation.

List of Traffic Data VVolumes On  |Alist of changesin charging conditions for this PDP context, each change
istime stamped. Charging conditions are used to categorise traffic volumes,
such as per tariff period. Initial and subsequently changed QoS and
corresponding data values are listed.

Record Opening Time M Time stamp when PDP context is activated in this GGSN or record opening
time on subsequent partial records.

Duration M Duration of thisrecord in the GGSN.

Cause for Record Closing M The reason for the release of record from this GGSN.

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

Record Sequence Number C Partial record sequence number, only present in case of partial records.

Node ID Owm  |Name of the recording entity.

Record Extensions Oc A set of network/ manufacturer specific extensions to the record.

Local Record Sequence Owm Consecutive record number created by this node. The number is allocated

Number sequentially including all CDR types.

Charging Characteristics M The Charging Characteristics applied to the PDP context.

Charging Characteristics On  |Subscribed Ch.Ch., APN specific Ch.Ch., Default Ch.Ch,, ...
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4.4 Mobile station mobility management data in SGSN (M-CDR)

If the collection of M'S mobility management data is enabled then the SGSN shall start collecting the information
specified in Table 3 each time the mobile is attached to the SGSN. The table provides a brief description of each field.
A more elaborate definition of the fields, sorted by the field name in aphabetical order, is provided in Section 5.

Table 3: SGSN Mobile Station mobility management data (M-CDR)

Field Category Description
Record Type M SGSN mobility management record.
Served IMS| M IMSI of the MS.
Served IMEI Oc¢ |ThelMEI of the ME, if available.
Served MSISDN M The primary MSISDN of the subscriber.
SGSN Address Owm The I P address of the current SGSN.
M S Network Capability Om | The mobile station network capability.
Routing Area Code Onm  |Routing Area at the time of the Record Opening Time.
Loca Area Code Om  |Location Area Code at the time of Record Opening Time.
Cell Identifier Onm  |The Céll Identity for GSM or Service Area Code (SAC) for UMTS at the time

of the Record Opening Time.

Change of Location Oc |Alist of changesin Routing Area Code, each with atime stamp.

Record Opening Time M Timestamp when M S is attached to this SGSN or record opening time on
following partial record.

Duration M Duration of this record.

SGSN Change C Present if thisisfirst record after SGSN change.

Cause for Record Closing M The reason for the closure of the record in this SGSN.

Diagnostics Owm A more detailed reason for the rel ease of the connection.

Record Sequence Number C Partial record sequence number in this SGSN; only present in case of partial
records.

Node ID Onm  |Name of the recording entity.

Record Extensions Oc  |A set of network/ manufacturer specific extensions to the record.

Loca Record Sequence Onm  |Consecutive record number created by this node. The number is alocated

Number sequentially including all CDR types.

Charging Characteristics M The Charging Characteristics used by the SGSN.

Charging Characteristics Om  |Subscription Ch.Ch., Default Ch.Ch,, ...

Selection Mode

System Type Oc Indicates the type of air interface used, e.g. UTRAN.

CAMEL Information Oc |Set of CAMEL information related to Attach/Detach session. For more

information see Description of Record Fields.
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4.5 SMS-MO data in SGSN (S-SMO-CDR)

If enabled, an S-SMO-CDR SGSN Mobile originated SM S record shall be produced for each short message sent by a
mobile subscriber viathe SGSN. The fieldsin the record are specified in Table 4. The table provides a brief description
of each field. A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in
Section 5.

Table 4. SGSN Mobile originated SMS record (S-SMO-CDR)

Field Category Description

Record Type M SGSN Mobile Originated SMS.

Served IMS| M The IMSI of the subscriber.

Served IMEI Oc¢ |ThelMEI of the ME, if available.

Served MSISDN M The primary MSISDN of the subscriber.

M S Network Capability Om | The mobile station network capability.

Service Centre Onm  |Theaddress (E.164) of the SMS-service centre.

Recording Entity Onm  |The E.164 number of the SGSN.

Location Area Code Om | The Location Area Code from which the message originated.

Routing Area Code Om  |The Routing Area Code from which the message originated.

Cell Identifier Om  |The Céll Identity for GSM or Service Area Code (SAC) for UMTS from
which the message originated.

Event Time Stamp M The time at which the message was received by the SGSN from the
subscriber.

M essage Reference M A reference provided by the M S uniquely identifying this message.

SM S Result C The result of the attempted delivery if unsuccessful.

Record Extensions Oc  |A set of network/ manufacturer specific extensions to the record.

Node ID Om  |Name of the recording entity.

Loca Record Owm Consecutive record number created by this node. The number is

Seguence Number alocated sequentially including all CDR types.

Charging Characteristics OmC  [The Charging Characteristics flag set used by the SGSN.

Charging Characteristics Om  |Subscription Ch.Ch., Default Ch.Ch,, ...

Selection Mode

System Type Oc Indicates the type of air interface used, e.g. UTRAN.

Destination Number Owm The destination short message subscriber number.

CAMEL Information Oc  |Set of CAMEL information related to SM S session. For more information see
Description of Record Fields.
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4.6 SMS-MT data in SGSN (S-SMT-CDR)

If enabled, an SGSN Mobile terminated SM S record shall be produced for each short message received by a mobile
subscriber viathe SGSN. The fieldsin the record are specified in Table 5. The table provides a brief description of each
field. A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5.

Table 5: SGSN Mobile terminated SMS record (S-SMT-CDR)

Field Category Description

Record Type M SGSN Mobile Terminated SMS.

Served IMS| M The IMSI of the subscriber.

Served IMEI Oc |ThelMEI of the ME, if available.

Served MSISDN M The primary MSISDN of the subscriber.

M S Network Capability Om The mobile station network capability

Service Centre Om The address (E.164) of the SM S-service centre.

Recording Entity Om The E.164 number of the SGSN.

Location Area Code Owm The Location Area Code to which the message was delivered.

Routing Area Code Om The Routing Area Code to which the message was delivered.

Cell Identifier Owm The Céell Identity for GSM or Service Area Code (SAC) for UMTSto
which the message was delivered.

Event Time Stamp M Delivery time stamp, time at which message was sent to the MS by the
SGSN.

SM S Result C The result of the attempted delivery if unsuccessful.

Record Extensions Oc A set of network/ manufacturer specific extensions to the record.

Node ID Om Name of the recording entity.

Loca Record Owm Consecutive record number created by this node. The number is

Sequence Number alocated sequentially including all CDR types.

Charging OmC  [The Charging Characteristics flag set used by the SGSN.

Characteristics

Charging Characteristics Owm Subscription Ch.Ch., Default Ch.Ch,, ...

Selection Mode

System Type Oc Indicates the type of air interface used, e.g. UTRAN.
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5. Description of Record Fields

This subclause contains a brief description of each field of the CDRs described in the previous subclause. Thefields are
listed in aphabetical order according to the field name as specified in one of the five tables above.

5.1 Access Point Name (APN) Network/Operator Identifier

These fields contain the actual connected Access Point Name Network/Operator |dentifier determined either by M S,
SGSN or modified by CAMEL service. An APN can aso be awildcard, in which case the SGSN selects the access
point address.

The APN Network Identifier containing more than one label corresponds to an Internet domain name. The APN
Operator Identifier is composed of three labels. The first and second labels together shall uniquely identify the GPRS
PLMN (e.g. “operator name>.<operator group>.gprs’).

See 3GPP TS 23.003 [7] and 3GPP TS 23.060 [2] for more information about APN format and access point decision
rules.

5.2 APN Selection Mode

Thisfield indicates how the SGSN selected the APN to be used. The values and their meaning are as specified in
3GPP TS 29.060 [8] subclause 7.9 'Information elements.

5.3 CAMEL Information

Thisfield includes following CAMEL information elements for PDP context (S-CDR), Attach/Detach session (M-CDR)
and Mobile originated SMS (S-SMO-CDR) if corresponding CAMEL service is activated.

e CAMEL Access Point Name NI (S-CDR)

Thisfield contains the network identifier part of APN before modification by the SCF.
e CAMEL Access Point Name Ol (S-CDR)

Thisfield contains the operator identifier part of APN before modification by the SCF.
« CAMEL Caling Party Number (S-SMO-CDR)

Thisfield contains the Calling Party Number modified by the CAMEL service.
e« CAMEL Destination Subscriber Number (S-SMO-CDR)

Thisfield contains the short message Destination Number modified by the CAMEL service.
e CAMEL SMSC Address (S-SMO-CDR)

Thisfield contains the SM SC address modified by the CAMEL service.
e SCF address (S-CDR, M-CDR, S-SMO-CDR)

Thisfield identifies the CAMEL server serving the subscriber. Addressis defined in HLR as part of CAMEL
subscription information

. Servicekey (S-CDR, M-CDR, S-SMO-CDR)

Thisfield identifies the CAMEL service logic applied. Service key is defined in HLR as part of CAMEL
subscription information.
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Default Transaction/SMS Handling (S-CDR, M-CDR, S-SMO-CDR)

Thisfield indicates whether or not a CAMEL encountered default GPRS- or SMS-handling. Thisfield shall be
present only if default call handling has been applied. Parameter is defined in HLR as part of CAMEL
subscription information.

Free Format Data (S-CDR, M-CDR, S-SMO-CDR)

Thisfield contains charging information sent by the gsmSCF in the Furnish Charging Information GPRS
messages as defined in 3GPP TS 29.078 [9]. The data can be sent either in one FCI message or several FCI
messages with append indicator. This datais transferred transparently in the CAMEL sections of the relevant call
records.

If the FCI is received more then once during one CAMEL call, the append indicator defines whether the FCI
information is appended to previous FCI and stored in the relevant record or the information of the last FCI
received is stored in the relevant record (the previous FCI information shall be overwritten).

In the event of partial output the currently valid ‘ Free format data’ is stored in the partial record.

FFD Append Indicator (S-CDR, M-CDR)

Thisfield contains an indicator whether CAMEL free format datais to be appended to free format data stored in
previous partial CDR. Thisfield is needed in CDR post processing to sort out valid free format data for that call
leg from sequence of partial records. Creation of partia recordsisindependent of received FCls and thus valid
free format data may be divided to different partial records.

If field is missing then free format datain this CDR replaces all received free format data in previous CDRSs.
Append indicator is not needed in the first partial record. In following partial records indicator shall get value
trueif all FClsreceived during that partial record have append indicator. If one or more of the received FCls for
that call leg during the partial record do not have append indicator then thisfield shall be missing.

Level of CAMEL services (S-CDR, M-CDR)

Thisfield describes briefly the complexity of CAMEL invocation. Categories are the same asin circuit switched
services and measure of resource usage in VPLMN requested by HPLMN.

- ‘Basic’ means that CAMEL feature isinvoked during the PDP context activation phase only (e.g. to modify
APN_NI/APN_OI).

- “Cdll duration supervision’ means that PDP context duration or volume supervision is applied in the gprsSSF of
the VPLMN (Apply Charging message is received from the gsmSCF)

Number of DP encountered (S-CDR, M-CDR)

Thisfield indicates how often armed CAMEL detection points (TDP and EDP) were encountered and is a
measure of signalling between VPLMN and CAMEL service and complements ‘Level of CAMEL service' field.

5.4 Cause for Record Closing

Thisfield contains areason for the release of the CDR including the following:

normal release: PDP context release or GPRS detach;

partial record generation: data volume limit, time (duration) limit, SGSN change or maximum number of changes
in charging conditions;

abnormal termination (PDP or MM context);

management intervention (request due to O&M reasons).

A more detailed reason may be found in the diagnostics field.
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5.5 Cell Identifier

For GSM, the Cell Identifier is defined as the Cell 1d, reference 24.008[10], and for UMTS it is defined as the Service
AreaCodein TS 25.413[11].

5.6 Charging Characteristics

The Charging Characteristics field as defined in Figure 4 allows the operator to apply different kind of charging methods
for the CDRs.

The functional requirements for the Charging Characteristics are further defined in normative Annex A.
Bits

Octets 7 6 5 4 3 2 1 0

1 B7-B4 P3 | P2 | P1| PO

2 |B15|B14 |B13| 12|B11|B10| B9 | B8

Figure 4: Charging Characteristics flags

5.7 Charging Characteristics Selection Mode

Thisfield indicates the charging characteristic type that the GSNs applied to the CDR. In the SGSN the allowed values
are;

- Home default

- Visiting default

- Roaming default

- APN specific

- Subscription specific

In the GGSN the allowed values are:

- Home default

- Visiting default

- Roaming default
- SGSN supplied.

Further details are provided in Annex A.

5.8 Charging ID

This field is a charging identifier, which can be used together with GGSN address to identify all records produced in
SGSN(s) and GGSN involved in a single PDP context. Charging ID is generated by GGSN at PDP context activation
and transferred to context requesting SGSN. At inter-SGSN routing area update charging 1D is transferred to the new
SGSN as part of each active PDP context.
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Different GGSNs alocate the charging 1D independently of each other and may allocate the same numbers. The CGF
and/or BS may check the uniqueness of each charging ID together with the GGSN address and optionaly (if still
ambiguous) with the record opening time stamp.

5.9 Destination Number

Thisfield contains short message Destination Number requested by the user. See 32.205 [4].

5.10 Diagnostics

This field includes a more detailed technical reason for the release of the connection and may contain one of the
following:

- aMAP error from 3GPP TS 29.002 [12];
- aCausefrom 3GPP TS 29.078 [9]; or

- aCausefrom 3GPP TS 24.008 [10]

- aCausefrom ISUP Q.767 [13].

The diagnostics may also be extended to include manufacturer and network specific information.

5.11 Duration

Thisfield contains the relevant duration in seconds for PDP contexts (S-CDR, G-CDR, and attachment (M-CDR). It is
the duration from Record Opening Time to record closure. For partial records thisis the duration of the individual
partial record and not the cumulative duration.

It should be noted that the internal time measurements may be expressed in terms of tenths of seconds or even
milliseconds and, as a result, the calculation of the duration may result in the rounding or truncation of the measured
duration to a whole number of seconds.

Whether or not rounding or truncation is to be used is considered to be outside the scope of the present document
subject to the following restrictions:

1) A duration of zero seconds shall be accepted providing that the transferred data volume is greater than zero.

2) The same method of truncation/rounding shall be applied to both single and partial records.

5.12 Dynamic Address Flag

This field indicates that PDP address has been dynamically allocated for that particular PDP context. This field is
missing if address is static i.e. part of PDP context subscription. Dynamic address allocation might be relevant for
charging e.g. the duration of PDP context as one resource offered and possible owned by network operator.

5.13 Event Time Stamps

These fields contain the event time stamps relevant for each of the individual record types.

All time-stamps include a minimum of date, hour, minute and second.

5.14 GGSN Address Used

These fields are the current serving GGSN IP Address for Control Plane.
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5.15 List of Traffic Data Volumes

Thislist includes one or more containers, which each include the following fields:
Data Volume Uplink, Data Volume Downlink, Change Condition and Time Stamp.
Data Volume includes the number of octets transmitted during the use of packet data services.

Change condition defines the reason for closing the container (see 5.7.1 and 5.7.3), such as tariff time change, QoS
change or closing the CDR. Change time is a time stamp, which defines the moment when the new volume counts are
started or CDR is closed. All the active PDP contexts do not need to have exactly the same time stamp e.g. due to same
tariff time change (variance of the time stamps is implementation and traffic load dependent, and is out of the scope of
standardi sation).

First container includes following optional fields: QoS Requested (not in G-CDR) and QoS Negotiated. In following
containers QoS Negotiated is present if previous change condition is QoS change.

Table 6 illustrates an example of alist, which has three containers (sets of volume counts) caused by one QoS change
and one tariff time change.

Table 6: Example list of traffic data volumes

QoS Requested = QoS1

QoS Negotiated = QoS1 QoS Negotiated = QoS2

Data Volume Uplink = 1 Data Volume Uplink =5 Data Volume Uplink = 3

Data Volume Downlink = 2 Data Volume Downlink = 6 Data Volume Downlink = 4
Change Condition = QoS change Change Condition = Tariff change Change Condition = Record closed
Time Stamp = TIME1 Time Stamp = TIME2 Time Stamp = TIME3

First container includesinitial QoS values and corresponding volume counts. Second container includes new QoS values
and corresponding volume counts before tariff time change. Last container includes volume counts after the tariff time
change. The total volume counts can be itemised as shown in Table 7 (tariffl is used before and tariff2 after the tariff
time change):

Table 7: Itemised list of total volume count corresponding to Table 6

Container
QoS1+Tariffl uplink = 1, downlink = 2 1
QoS2+Tariffl uplink = 5, downlink = 6 2
QoS2+Tariff2 uplink = 3, downlink = 4 3
QoSs1 uplink = 1, downlink = 2 1
Qo0S2 uplink = 8, downlink = 10 2+3
Tariffl uplink = 6, downlink = 8 1+2
Tariff2 uplink = 3, downlink =4 1

The amount of data counted in the GGSN shall be the payload of the GTP-U protocol at the Gn interface. Therefore the
data counted already includes the |P PDP bearer protocolsi.e. IP or PPP.

The data volume counted in the SGSN is dependent on the system. For GSM SGSN the data volume is the payload of
the SNDCP PDUs at the Gb interface. For UMTS-SGSN it is the GTP-U PDUs at the |u-PS interface. Therefore, in
both systems, the data counted already includes the overheads of any PDP bearer protocols.

In GSM, in order to avoid that downstream packets transmitted from the old SGSN to the new SGSN at inter SGSN RA
update induce the increase of the PDP CDR downstream volume counters in both SGSN the following rules must be
followed:

- For PDP contexts using LLC in unacknowledged mode: an SGSN shall update the PDP CDR when the packet
has been sent by the SGSN towards the M S;
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- For PDP contexts using LLC in acknowledged mode, a GSM-SGSN shall only update the PDP CDR at the
reception of the acknowledgement by the MS of the correct reception of a downstream packet. In other worlds,
for inter SGSN RA update, the new SGSN shall update the PDP CDR record when a downstream packet sent by
the old SGSN is received by the MS and acknowledged by the M S towards the new SGSN through the RA
update complete message.

In UMTS, the not transferred downlink data can be accounted for in the S-CDR with ‘RNC Unsent Downlink Volume'
field which is the data that the RNC has either discarded or forwarded during handover. Data volumes retransmitted (by
RLC or LLC) dueto poor radio link conditions shall not be counted.

5.16 Local Record Sequence Number

Thisfield includes a unique record number created by this node. The number is alocated sequentially including all CDR
types. The number is unique within one node, which isidentified either by field Node ID or by record-dependent node
address (SGSN address, GGSN address, Recording Entity).

Thefield can be used e.g. to identify missing recordsin post processing system.

5.17 Message reference

Thisfield contains a unique message reference number alocated by the Mobile Station (MS) when transmitting a short
message to the service centre. Thisfield corresponds to the TP-M essage-Reference element of the SMS_SUBMIT PDU
defined in 3GPP TS 23.040 [14].

5.18 MS Network Capability

This MS Network Capability field contains the MS network capability value of the MS network capability information
element of the served M'S on PDP context activation or on GPRS attachment as defined in 3GPP TS 24.008 [10].

5.19 Network Initiated PDP Context

Thisfield indicates that PDP context is network initiated. The field is missing in case of mobile activated PDP context.

5.20 Node ID

This field contains an optional operator configurable identifier string for the node, which generated the CDR. The Node
ID may or may not be the DNS host name of the node.

5.21 PDP Type

Thisfield defines the PDP type, e.g. IP, PPP, or IHOSS.OSP (see 3GPP TS 29.060 [8] for exact format).

5.22 QoS Requested/QoS Negotiated

Quality of Service Requested contains the QoS wanted by MS at PDP context activation. QoS Negotiated indicates the
applied QoS accepted by the network.

If apre-Release '99 only capable terminal is served, the QoS profile consists of five (5) attributes as follows: reliability,
delay, precedence, peak throughput and mean throughput. The encoding of this QoS profile shall be in accordance with
GSM 12.15.

In Release 99 and R4, the QoS profile consists of the above 2G parameters plus the following UMTS attributes: Traffic

class (‘conversationa’, ’streaming’, ’interactive’, 'background’), Maximum bit-rate (kbps), Delivery order (y/n),
Maximum SDU size (octets), SDU error ratio, Residual bit error ratio, Delivery of erroneous SDUs (y/n/-), Transfer
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delay (ms), Traffic handling priority, Allocation/Retention Priority. This QoS profile shall be encoded according to the
“Quality of Service (QoS) Profile” parameter specified in 3GPP TS 29.060 [§].

5.23 Record Extensions

This field enables network operators and/or manufacturers to add their own Recommendation extensions to the standard
record definitions. This field contains a set of "management extensions' as defined in ITU-T X.721[15]. Thisis
conditioned upon the existence of an extension.

5.24 Record Opening Time

This field contains the time stamp when the MS is attached to a SGSN (M-CDR) or PDP context is activated in
SGSN/GGSN (S-CDR, G-CDR) or record opening time on subsequent partial records (see 3GPP TS 32.205 [4] for
exact format).

Record opening reason does not have a separate field. For G-CDR and M-CDR it can be derived from the field
"Seguence number"; i.e. missing field or value one means activation of PDP context and GPRS attachment. For S-CDR
also field "SGSN change" need to be taken into account.

5.25 Record Sequence Number

Thisfield contains a running sequence number employed to link the partial records generated in the SGSN/GGSN for a
particular MM context or PDP context (characterised with the same Charging 1D and GGSN address pair). For M-CDR
or S-CDR the sequence number is always started from one after inter-SGSN routing area update, see field "SGSN
change'. The Record Sequence Number ismissing if the record is the only one produced in the SGSN/GGSN for an
MM context or a PDP context CDR (e.g. inter-SGSN routing area update can result to two M-CDR or two S-CDRs
without sequence number and field "SGSN change" present in the second record).

5.26 Record Type

The field identifies the type of the record e.g. S CDR, G-CDR, M-CDR, S-SMO-CDR and S-SMT-CDR.

5.27 Recording Entity Number

This field contains the ITU-T E.164 number assigned to the entity that produced the record. For further details see
3GPP TS 23.003 [7].

5.28 RNC Unsent Downlink Volume

Thisfield contains the unsent downlink volume that the RNC has either discarded or forwarded to 2G-SGSN and
already included in S-CDR. Thisfield is present when RNC has provided unsent downlink volume count at RAB release
and can be used by a downstream system to apply proper charging for this PDP context.

5.29 Routing Area Code/Cell Identifier/Change of location

The location information contains a combination of the Routing Area Code (RAC) and an optional Cell Identifier of the
routing area and cell in which the served party is currently located. In GSM the Cell Identifier is defined by the Cell
Identity (Cl) and in UMTS by the Service Area Code (SAC). Any change of location (i.e. Routing Area change) may be
recorded in the change of location field including the time at which the change took place.

The change of location field is optional and not required if partial records are generated when the location changes.

The RAC and (optionally) Cl are coded according to 3G TS 24.008 [10] and the SAC according 3GPP TS 25.413 [11].
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5.30 Served IMEI

This field contains the International Maobile Equipment Identity (IMEI) of the equipment served, if available. The term
"served" equipment is used to describe the ME involved in the transaction recorded e.g. the called ME in the case of a
network initiated PDP context.

The structure of the IMEI is defined in 3GPP TS 23.003 [7].

5.31 Served IMSI

This field contains the International Mobile Subscriber Identity (IMSI) of the served party. The term "served" party is
used to describe the mobile subscriber involved in the transaction recorded e.g. the calling subscriber in case of a mobile
initiated PDP context.

The structure of the IMSI is defined in 3GPP TS 23.003 [7].

5.32 Served MSISDN

This field contains the Mobile Station (MS) ISDN number (MSISDN) of the served party. The term "served"”
party is used to describe the mobile subscriber involved in the transaction recorded e.g. the called subscriber in
case of an MTC record. In case of multi-numbering the MSISDN stored in an MOC record will be the primary
MSISDN of the calling party.

The structure of the MSISDN is defined in 3GPP TS 23.003 [7].

5.33 Served PDP Address

This field contains the PDP address of the served IMSI. This is a network layer address i.e. of type IP version 4, IP
version 6. The address for each PDP type is allocated either temporarily or permanently (see "Dynamic Address Flag”
field in subclause 6.1.6.6). This parameter shall be present except when both the PDP type is PPP and dynamic PDP
address assignment is used.

5.34 Service Centre Address

Thisfield containsa I TU-T E.164 number identifying a particular service centre e.g. Short Message Service (SMS)
centre (see 3GPP TS 23.040 [14]).

5.35 SGSN Address

These fields contain one or several |P addresses of SGSN. The IP address of the SGSN can be either control plane
address or user plane address.

The S-CDR fields contain single address of current SGSN and GGSN used.

The G-CDR fields contains the address of the current GGSN and a list of SGSNs addresses, which have been connected
during the record (SGSN change due to inter SGSN Routing Area update).

The M-CDR only contains the address of the current SGSN. The M-CDR does not identify any information related to
active PDP context(s) and thus does not know connected (used) GGSN(s).

5.36 SGSN Change

Thisfield is present only in the S-CDR to indicate that thisis the first record after an inter-SGSN routing area update.
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5.37 Short Message Service (SMS) Result

This field contains the result of an attempt to deliver a short message either to a service centre or to a mobile
subscriber (see 3GPP TS 29.002[12]). Note that this field is only provided if the attempted delivery was
unsuccessful.

5.38 System Type

Thisfield is present conditionally, indicating the use of a UMTS air-interface for the provision of service recorded by
this CDR.

In the case of service provided by a GSM air interface, the field is not present.

6. Charging Data Record Structure

6.1 ASN.1 definitions for CDR information

The ASN.1 definitions are based on 1508824 (90) / X.208 (88) [16], which has been superseded by 1S0O8824-1 (94) /
X.680 (94)[17]. This newer version not only includes new features but also removes some that were present in 1SO8824
(90) / X.208 (88) [16]. Where possible, the GPRS work would be based on those ASN.1 features to both. However,
where necessary, the new featuresin 1SO8824-1 (94) / X.680 (94) [17] be used in some places. 1SO8824 (90) / X.208
(88) [16] featuresthat are no longer in 1SO8824-1 (94) / X.680 (94) [17] will not be used.

Changes (enhancenents) in TS32205- Dat aTypes:

Cal | Event Recor dType 1= | NTEGER
noCal | Record (0),
nt Cal | Record (1),
roam ngRecord (2),

i ncGat ewayRecord (3),
out Gat ewayRecor d (4),
transitCal |l Record (5),
noSMVBRecor d (6),
nt SMSRecor d (7),
noSMVBSI WRecor d (8),
nt SM5GWRecor d (9),
ssActi onRecord (10),
hl rlnt Record (11),
| ocUpdat eHLRRecor d (12),
| ocUpdat eVLRRecor d (13),
comonEqui pRecord (14),
noTr aceRecord (15),
nt Tr aceRecord (16),
t er MCAMELI nt Recor d (17),
sgsnPDPRecor d (18),
ggsnPDPRecor d (19),
sgsnMVRecor d (20),
sgsnSMORecor d (21),
sgsnSMIRecor d (22)

}
TS32215- Dat aTypes {itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0) unts-Qperation-
Mai nt enance (3) ts-32-215 (215) infornmationModel (0) asnlModule (2) versionl (1)}

DEFINITIONS | MPLICI T TAGS =
BEGA N

- EXPORTS everyt hing

| MPORTS

Cell1d, Diagnostics, CallDuration, Mnagenent Extensions, TinmeStanp, MSISDN, LocationAreaCode,
MessageRef erence, RecordingEntity, SMSResult, Level OF CAMELService, CalledNunber, CallingNunber
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FROM TS32205- Dat aTypes {itu-t (0) identified-organization (4) etsi(0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-205 (205) informati onMbdel (0) asnlMdule (2) versionl (1)}gsm
AddressString, | SDN-AddressString, |MSI, | ME

FROM MAP- ConmpnDat aTypes { ccitt identified-organization (4) etsi(0) nobileDomain (0) gsm Network
(1) nodul es (3) nmap- ConmonDat aTypes (18) version6 (6)

Def aul t GPRS- Handl i ng, Def aul t SM5- Handl i ng, Servi ceKey
FROM MAP- MB- Dat aTypes { ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-Ms-DataTypes (11) version6 (6) }

Managenent Ext ensi on
FROM At tri but e- ASN1Mbdul e {joint-iso-ccitt ns(9) sm (3) part2 (2) asnlhbdul e(2) 1}

Cal | Event Record ::= CHO CE

-- Record values 0..16 are 3G curcuit switch specific

noCal | Record 0] MoCal | Record,
nt Cal | Record 1] MrCal | Record,
roam ngRecord 2] Roam ngRecord,
i ncGat ewayRecor d 3] I ncGat ewayRecord,
out Gat ewayRecor d 4] Cut Gat ewayRecord,
transitRecord 5] TransitCall Record,
noSMSRecor d 6] MOSMSRecor d,
nt SMSRecor d 7] MrsMsRecord,
noSMVSI WRecor d 8] MOSMsI WRecor d,
nm SMSGWRecor d 9] MrsMsGARecor d,
ssActi onRecord 10] SSActi onRecord,
hl rlntRecord 11] HLRI nt Record,
| ocUpdat eHLRRecor d 12] LocUpdat eHLRRecor d,
| ocUpdat eVLRRecor d 13] LocUpdat eVLRRecor d,
commonEqui pRecor d 14] CommonEqui pRecord,
recTypeExt ensi ons 15] Managenent Ext ensi ons,
t er MCAMELI nt Recor d 16] Ter nCAMELI nt Recor d,
sgsnPDPRecor d 20] SGSNPDPRecor d,
ggsnPDPRecor d 21] GGSNPDPRecord,
sgsnMVRecor d 22] SGSNMVRecor d,
sgsnSMORecor d 23] SGSNSMORecord,
sgsnSMIRecor d 24] SGSNSMrRecor d
}
GGSNPDPRecor d ci= SET
{
recordType 0] Cal |l Event Recor dType,
networklnitiation 1] Networkl niti at edPDPCont ext OPTI ONAL,
servedl Vsl 3] IwnBl,
ggsnAddr ess 4] GSNAddr ess,
chargingl D 5] Chargingl D,
sgsnAddr ess 6] SEQUENCE OF GSNAddr ess,
accessPoi nt NarmeNl 7] AccessPoi nt NameNl OPTI ONAL,
pdpType 8] PDPType OPTI ONAL,
ser vedPDPAddr ess 9] PDPAddress OPTI ONAL,
dynam cAddr essFl ag 11] Dynami cAddressFl ag OPTI ONAL,
i stOf TrafficVol unes 12] SEQUENCE OF ChangeOf Char Conditi on OPTI ONAL,
recor dOpeni ngTi ne 13] Ti neSt anp,
duration 14] Cal |l Durati on,
causeFor RecC osi ng 15] CauseFor Recd osi ng,
di agnostics 16] Di agnostics OPTI ONAL,
r ecor dSequenceNunber 17] | NTEGER OPTI ONAL,
nodel D 18] Nodel D OPTI ONAL,
r ecor dExt ensi ons 19] Managenent Ext ensi ons OPTI ONAL,
| ocal SequenceNunber 20] Local SequenceNurber OPTI ONAL,
apnSel ecti onMode 21] APNSel ecti onMbde OPTI ONAL,
servedMsl SDN 22] MBI SDN,
chargi ngCharacteristics 23] ChargingCharacteristics,
chChSel ecti onMode 24] ChChSel ectionMode OPTI ONAL
}
SGSNMVRecor d 1= SET
{
recor dType [0] Call Event Recor dType,
servedl| MBI [1] 1 wmBI,
served| MEI [2] I MEI OPTI ONAL,
sgsnAddr ess [3] GSNAddress OPTI ONAL,
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nmsNet wor kCapabi l ity
routi ngArea

| ocat i onAr eaCode
cellldentifier
changelLocati on

recor dOpeni ngTi ne
duration

sgsnChange

causeFor Recd osi ng
di agnostics

recor dSequenceNunber
nodel D

r ecor dExt ensi ons

| ocal SequenceNunber
servedMsS| SDN

chargi ngCharacteristics
CAMELI nf or mat i onivM
syst enlType
chChSel ecti onMode

}

SGSNPDPRecor d 1= SET
recor dType
networklnitiation
served| VS|

servedl| MEI

sgsnAddr ess

nmsNet wor kCapabi lity
routi ngArea

| ocat i onAr eaCode
cellldentifier
chargingl D

ggsnAddr essUsed
accessPoi nt NameNl
pdpType

ser vedPDPAddr ess
l'istOF TrafficVol unes
recor dOpeni ngTi me
duration

sgsnChange

causeFor RecC osi ng
di agnostics

r ecor dSequenceNunber
nodel D

r ecor dExt ensi ons

| ocal SequenceNunber
apnSel ecti onMode
accessPoi nt NameQl
ser vedMs| SDN

chargi ngCharacteristics
syst enfType

CAMELI nf or nat i onPDP
r NCUnsent Downl i nkVol une
chChSel ecti onMode
dynam cAddr essFl ag

}

SGSNSMORecor d
{

o= SET

recor dType

servedl MBI

served| MEI

servedMsl SDN

nsNet wor kCapabi lity
serviceCentre
recordi ngEntity

| ocati onArea

routi ngArea
cellldentifier
nessageRef er ence
originationTine
snmsResul t

r ecor dExt ensi ons
nodel D

| ocal SequenceNunber
chargi ngCharacteristics
systenflype

desti nati onNunber
CAMELI nf or mat i onSVB
chChSel ecti onMode
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MBNet wor kCapabi |'i ty OPTI ONAL,
Rout i ngAr eaCode OPTI ONAL,
Locat i onAr eaCode OPTI ONAL,
Cel I 1d OPTI ONAL,
SEQUENCE OF Changelocation OPTI ONAL,
Ti meSt anp,
Cal | Dur ation,
SGSNChange OPTI ONAL,
CauseFor Recd osi ng,
Di agnostics OPTI ONAL,
| NTEGER OPTI ONAL,
Nodel D OPTI ONAL,
Managenent Ext ensi ons OPTI ONAL,
Local SequenceNunber OPTI ONAL,
VS| SDN,
Char gi ngCharacteristics,
CAMELI nf or mat i onMM OPTI ONAL,
Syst enilype OPTI ONAL,
ChChSel ecti onMode OPTI ONAL

Cal | Event Recor dType,

Net wor k1 ni ti at edPDPCont ext OPTI ONAL,

I MBI,

I MEI OPTI ONAL,

GSNAddr ess OPTI ONAL,

MBNet wor kCapabi |'i ty OPTI ONAL,

Rout i ngAr eaCode OPTI ONAL,

Locati onAreaCode OPTI ONAL,

Cel I 1'd OPTI ONAL,
Char gi ngl D,
GSNAddr ess,
AccessPoi nt NarmeNI
PDPType OPTI ONAL,
PDPAddr ess OPTI ONAL,

OPTI ONAL,
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SEQUENCE OF ChangeO Char Condi ti on OPTI ONAL,

Ti meSt anp OPTI ONAL,

Cal | Duration OPTI ONAL,
SGSNChange OPTI ONAL,

CauseFor Recd osi ng,

Di agnostics OPTI ONAL,

| NTEGER OPTI ONAL,

Nodel D OPTI ONAL,

Managenent Ext ensi ons OPTI ONAL,
Local SequenceNunber OPTI ONAL,
APNSel ecti onMode OPTI ONAL,
AccessPoi nt NameO  OPTI ONAL,
MBI SDN,

Char gi ngChar acteri stics,

Syst enilype OPTI ONAL,

CAMELI nf or mat i onPDP OPTI ONAL,
Dat aVol uneGPRS OPTI ONAL,
ChChSel ecti onMode OPTI ONAL,
Dynami cAddr essFl ag OPTI ONAL

Cal | Event Recor dType,
I MBI,
I MEI OPTI ONAL,
VS| SDN,
MBNet wor kCapabi |'i ty OPTI ONAL,
AddressString OPTI ONAL,
Recordi ngEntity OPTI ONAL,
Locat i onAreaCode OPTI ONAL,
Rout i ngAr eaCode OPTI ONAL,
Cel I'1d OPTI ONAL,
MessageRef er ence,
Ti meSt anp,
SMSResul t OPTI ONAL,
Managenent Ext ensi ons OPTI ONAL,
Nodel D OPTI ONAL,
Local SequenceNunber OPTI ONAL,
Char gi ngCharacteristics,
Syst enifype OPTI ONAL,
Cal | edNunmber OPTI ONAL,
CAMELI nf or mat i onSMS OPTI ONAL,
ChChSel ecti onMbde OPTI ONAL
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SGSNSMrRecor d 1= SET

{
recor dType 0] Cal | Event Recor dType,
servedl VSl 1] I MBI,
served| MEI 2] I MEI OPTI ONAL,
servedMsl SDN 3] MSI SDN,
nsNet wor kCapabi lity 4] NMSNet wor kCapabi | ity OPTI ONAL,
servi ceCentre 5] AddressString OPTI ONAL,
recordi ngEntity 6] RecordingEntity OPTI ONAL,
| ocati onArea 7] LocationAreaCode OPTI ONAL,
routi ngArea 8] RoutingAreaCode OPTI ONAL,
cellldentifier 9] Cellld OPTI ONAL,
originationTine 10] Ti neStanp, snsResult [11] SMSResult OPTI ONAL,
recor dExt ensi ons 12] Managenent Ext ensi ons OPTI ONAL,
nodel D 13] Nodel D OPTI ONAL,
| ocal SequenceNunber 14] Local SequenceNunber OPTI ONAL,
chargi ngCharacteristics [15] Chargi ngCharacteristics,
systenflype 16] SysteniType OPTI ONAL,
chChSel ecti onMode 17] ChChSel ecti onMbde OPTI ONAL

t s32215I1 nf or mat i onModel OBJECT | DENTIFIER :: =
{itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
unt s- Oper at i on- Mai nt enance (3) ts-32-215 (215) infornationModel (0) }

t s32215ASN1Mbdul e OBJECT IDENTIFIER :: =
{ ts32215I nformati onModel asnlhModul e(2) }

AccessPoi nt NaneNI 1= | A5String (SIZE(1..63))

-- Network ldentifier part of APNin "dot" representation
-- see TS 23.003

AccessPoi nt NaneQl 1= |A5String (SIZE(1..37))

-- Operator ldentifier part of APNin dot representation
-- see TS 23.003

APNSel ect i onMode: : = ENUMERATED

{
-- See Information Elenments TS 29. 060
nSor Net wor kPr ovi dedSubscri pti onVerified (0),
nSPr ovi dedSubscri pti onNot Veri fi ed (1),
net wor kPr ovi dedSubscri pti onNot Veri fi ed (2)
}
CAMELAccessPoi nt NameNl  :: = AccessPoi nt NameNl
CAMELAccessPoi nt NameQ  :: = AccessPoi nt NamreQ
CAMELI nf or mat i onMM 1= SET
sCFAddr ess [1] SCFAddress OPTI ONAL,
servi ceKey [2] ServiceKey OPTI ONAL,
def aul t Transacti onHandl i ng [3] Defaul t GPRS- Handl i ng OPTI ONAL,
nunber Of DPEncount er ed [4] Nunber O DPEncount ered OPTI ONAL,
| evel OF CAMELSer vi ce [5] Level Of CAMELServi ce OPTI ONAL,
freeFor nat Dat a [6] FreeFornat Data OPTI ONAL,
f FDAppendI ndi cat or [ 7] FFDAppendl ndi cat or OPTI ONAL
}
CAMELI nf ormati onPDP :: = SET

sCFAddr ess [1] SCFAddress OPTI ONAL,
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servi ceKey [2] ServiceKey OPTI ONAL,
def aul t Transact i onHandl i ng [3] Defaul t GPRS- Handl i ng OPTI ONAL,
CAMELAccessPoi nt NanmeNI [4] CAMELAccessPoi nt NameNl OPTI ONAL,
CAMELAccessPoi nt NaneQl [5] CAMELAccessPoi nt NaneO OPTI ONAL,
nunber Of DPEncount er ed [6] Nunmber Of DPEncount ered OPTI ONAL,
| evel OF CAMELSer vi ce [7] Level Of CAMELServi ce OPTI ONAL,
freeFor nat Dat a [8] FreeFornat Data OPTI ONAL,
f FDAppendI ndi cat or [9] FFDAppendl ndi cat or OPTI ONAL
}
CAMELI nf or mat i onSM5 ci= SET
{
sCFAddr ess [1] SCFAddress OPTI ONAL,
servi ceKey [2] ServiceKey OPTI ONAL,
def aul t SMSHandl i ng [3] Defaul t SM5-Handl i ng OPTI ONAL,
CAMELCal | i ngPart yNunmber [4] CallingNunber OPTI ONAL,
CAMELDest i nati onSubscri ber Nunber [5] Call edNunber OPTI ONAL,
CAMELSMSCAddr ess [6] AddressString OPTI ONAL,
freeFor nat Dat a [7] FreeFornat Data OPTI ONAL
}
CauseFor RecCl osing ::= | NTEGER
{
-- in GGSN the val ue sGSNChange shoul d be used for partial record
-- generation due to SGSN Address List Overflow
-- cause codes 0 to 15 are defined in TS 32.205 as ' CauseForTerm (cause for term nation)
nor nal Rel ease (0),
abnor mal Rel ease (4),
CAMELI ni t Cal | Rel ease (5),
vol uneLi mi t (16),
timeLimt (17),
sGSNChange (18),
maxChangeCond (19),
managenent | nt erventi on (20)
}
ChangeCondi tion ::= ENUVERATED
goSChange (0),
tariffTinme (1),
recor dd osur e (2)
}
ChangeO Char Condi ti on 1= SEQUENCE
-- used in PDP context record only
{ .
gosRequest ed [1] QoSlInfornmation OPTI ONAL,
gosNegot i at ed [2] QoSInformation OPTI ONAL,
dat aVol umeGPRSUpl i nk [ 3] Dat aVol uneGPRS,
dat aVol umeGPRSDownl i nk [ 4] Dat aVol uneGPRS,
changeCondi ti on [5] ChangeConditi on,
changeTi e [6] TinmeStanp
}
ChangelLocation ::= SEQUENCE
-- used in SGSNMVRecord only
{ : .
| ocat i onAr eaCode [0] Locati onAreaCode,
rout i ngAr eaCode [1] Routi ngAreaCode,
cellld [2] Cellld OPTIONAL,
changeTi e [3] TineStanp
}
Char gi ngCharacteristics ::= OCTET STRI NG (Sl ZE(2))
-- Bit 0-3: Profile |ndex
-- Bit 4-15: For Behavi or
Chargingl D ::= | NTEGER (0..4294967295)
-- generated in GGSN, part of PDP context, see TS 23.060
-- 0..4294967295 is equivalent to 0..2%*32-1
ChChSel ecti onMbde 11 = ENUMERATED
{

3GPP



Release 4 31 3G TS 32.215 Vv1.0.1 (2001-06)

SsGSNSuppl i ed (0), -- For GGSN only
subscriptionSpecific (1), -- For SGSN only
aPNSpecific (2), -- For SGSN only
honeDef aul t (3), -- For SGSN and GGSN
r oam ngDef aul t (4), -- For SGSN and GGSN
vi si ti ngDef aul t (5) -- For SGSN and GGSN
}
Dat aVol uneGPRS  :: = | NTEGER
-- The volunme of data transferred in octets.
Dynami cAddressFl ag ::= BOOLEAN
ETSI Address ::= AddressString
--first octet for nature of address, and nunbering plan indicator (3 for X 121)
--other octets TBCD
-- See TS 29.002
FFDAppendl ndi cator ::= BOOLEAN
FreeFormat Data ::= OCTET STRING (S| ZE(1..160))
-- Free formated data as sent in the FurnishChargingl nformati onGPRS
-- see TS 29.078
GSNAddress :: = | PAddress
GSMQSI nf or mati on 1 =SEQUENCE
{
reliability [0] QoSReliability,
del ay [1] QoSDel ay,
pr ecedence [2] QoSPrecedence,
peakThr oughput [3] QoSPeakThroughput,
neanThr oughput [4] QoSMeanThr oughput
}
| PAddr ess ;1= CHO CE
i PBi nar yAddress | PBi nar yAddr ess,
i PText Repr esent edAddr ess | PText Repr esent edAddr ess
| PBi naryAddress ::= CHO CE
i PBi nV4Addr ess [0] OCTET STRING (Sl ZE(4)),
i PBi nV6Addr ess [1] OCTET STRING (Sl ZE(16))
| PText Repr esent edAddr ess ;1= CHO CE
{ .-
-- IP address in the famliar "dot" notation
i PText VAAddr ess [2] 1 ASString (SIZE(7..15)),
i PText V6Addr ess [3] IA5String (SIZE(15..45))
}
Local SequenceNunber ::= | NTEGER (0..4294967295)
-- Sequence nunber of the record in this node
-- 0.. 4294967295 is equivalent to 0..2**32-1, unsigned integer in four octets
MBNet wor kCapabi ity ::= OCTET STRING (S| ZE(1))
Net wor kI ni ti at edPDPCont ext ::= BOOLEAN
-- Set to true if PDP context was initiated fromnetwork side
Nodel D ::= I A5String (SIZE(1..20))
PDPAddress ::= CHO CE
i PAddr ess [0] | PAddress,
eTS| Addr ess [1] ETSI Address
}
PDPType ;1= OCTET STRING (Sl ZE(2))
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--OCTET 1: PDP Type Organi zation
--OCTET 2: PDP Type Number
-- See TS 29.060

QoSDel ay 11 = ENUMERATED
{

-- See Quality of service TS 24.008
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The um sQosl nformation octet string

del ayd ass1 (1),
del ayC ass?2 (2),
del ayd ass3 (3),
del ayCl ass4 (4)
}
QoSlInformation ::= CHO CE
{
gsmsl nf or mati on [0] GSMSI nformati on,
unt sQos! nf ormati on [1] OCTET STRING (SIZE (12))}
-- The “GSMSI nformati on corresponds to the encoding specified in GSM TS 12. 15, and
-- shall be used for pre-Release 99 termnals only.
-- is a 1:1 copy of the contents (i.e. starting with octet 4) of the “Quality of
-- service Profile” information element specified in 3GPP TS 29.060 [22].
QoSMeanThr oughput 11 = ENUMERATED
{
-- See Quality of service TS 24.008
best Ef fort (0),
nmeanl100oct et Ph (1),
nean200oct et Ph (2),
mean500oct et Ph (3),
neanl000oct et Ph (4),
mean2000oct et Ph (5),
nean5000oct et Ph (6),
nmean10000oct et Ph (7),
nean20000oct et Ph (8),
mean50000oct et Ph (9),
neanl100000oct et Ph (10),
nmean200000oct et Ph (11),
nean500000oct et Ph (12),
mean1000000oct et Ph (13),
nean2000000oct et Ph (14),
mean5000000oct et Ph (15),
nean10000000oct et Ph (16),
nmean20000000oct et Ph (17),
nean50000000oct et Ph (18)
}
QoSPeakThr oughput 11 = ENUMERATED
{
-- See Quality of service TS 24.008
unspeci fi ed (0),
upTol000oct et Ps (1),
upTo2000oct et Ps (2),
upTo4000oct et Ps (3),
upTo8000oct et Ps (4),
upTo160000ct et Ps (5),
upTo320000ct et Ps (6),
upTo640000ct et Ps (7),
upTo1280000ct et Ps (8),
upTo2560000ct et Ps (9)
}
QoSPr ecedence 11 = ENUMERATED
{
-- See Quality of service TS 24.008
unspeci fi ed (0),
hi ghPriority (1),
normal Priority (2),
lowPriority (3)
}
QoSReliability ::= ENUMERATED
{
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-- See Quality of service TS 24.008

unspeci fiedReliability (0),
acknow edgedGTP (1),
unack GTPAcknowiLC (2),
unackGTPLLCAcknowRLC (3),
unackGTPLLCRLC (4),
unacknowUnpr ot ect edDat a (5)

}

Rout i ngAr eaCode ::= OCTET STRING (S| ZE(1))
-- See TS 24.008 --

SCFAddress ::= AddressString
-- See TS 29.002 --

Nunber Of DPEncount ered ::= | NTEGER

SGSNChange ::= BOOLEAN
-- present if first record after inter SGSN routing area update
-- in new SGSN

SysteniType ::= ENUMERATED

{
unknown (0),
i UUTRAN (1)

}END

3GPP
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7. Charging Protocols

The GTP' charging protocol is optional. GSNs generate CDRs that are collected by the CGF. GTP' has been designed
for CDR transport.

The CGF-BSinterface is aso described in this subclause.

7.1 CDR Transport by GTP’

The GTP has been designed to deliver CDRs to the CGF(s) from the network elements that generate charging records.
This protocol is required when the CGF resides outside the CDR generating nodes and utilizes some aspects of GTP
(defined in 3GPP TS 29.060 [8]) which is used for packet data tunnelling in the backbone network.

GTP operates on the Gainterface and does not imply the use of any specific backbone network.
GTP contains the following functions:

- CDR transfer mechanism between the GSNs and the CGF.

- Redirection of CDR transfer to another CGF.

- Ability to detect communication failures between communicating peers using echo messaging.- Ability of a CDR
handling node to advertise to its peer about its CDR transfer capability (e.g., after a period of service downtime).

- Anoption to prevent duplicate CDRs that might arise during redundancy operations. If so configured, the CDR
duplication prevention function may also be carried out by marking potentially duplicated CDR packets and
delegating the final duplicate deletion task to CGF or Billing System - BS (instead of handling the possible
duplicates solely by GTP' messaging).

7.1.1 SGSN - CGF communication

Asillustrated in Figure 5, the SGSN - CGF communications are carried out using GTP' over UDP/TCP and IP.

S-CDRs, M- S-CDRs, M-
CDRs, & CDRs, &
SMO-CDRs SMO-CDRs
& SSMT & SSMT

CORs ______,  CDRs

GTP GTP
UDP/ITCP UDP/ITCP
IP IP
L2 L2
L1 L1

SGSN CGF

Figure 5: Protocol layers between the SGSN and the CGF

7.1.2 GGSN - CGF communication

The GGSN — CGF communications are conducted using GTP' over UDP/TCP and IP, as depicted in Figure 6:
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G-CDRs — > G-CDRs

GTP GTP
UDP/TCP UDP/TCP
IP IP
L2 L2
L1 L1
GGSN CGF

Figure 6: Protocol layers between the GGSN and the CGF

7.1.3 CGF - CGF communication

If necessary, CGF to CGF communications are carried out using GTP over UDP/TCP and IP. Thisisillustrated in
Figure7.

S-CDRs, M- S-CDRs, M-
CDRs, & CDRs, &
SMO-CDRs, SMO-CDRs,
SSMT SSMT
CDRs & G- CDRs & G-

CDRs — > CDRs

GTP GTP
UDP/TCP UDP/TCP
1P IP
L2 L2
L1 L1
CGF CGF

Figure 7: Protocol layers between CGFs

7.1.4 Portusage

Charging may be facilitated by transporting the CDRs from the GSNs to the CGF over the Ga interface. The Path
Protocol may be UDP (compliant with STD 0006[18]) or TCP (compliant with STD 0007[19]) over IP.

7.1.4.1 UDP as the Path Protocol
Ports for signalling the request messages:

- The UDP Destination Port may be the server port number 3386 which has been reserved for GTP'. Alternatively
another port can be used, which has been configured by O& M.

- The UDP Source Port isalocally alocated port number at the sending GSN.
Ports for signalling the response messages:

- The UDP Destination Port value shall be the value of the Source Port of the corresponding request message.
- The UDP Source Port shall be the value from the Destination Port of the corresponding request message.
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7.1.4.2 TCP as Path Protocol

The TCP Destination Port may be the server port number 3386, which has been reserved for G-PDUs. Alternatively,
another port may be used as configured by O& M. Extraimplementation-specific destination ports are possible but al
CGFs shall support the server port number.

The TCP Source Port is arandom port, locally assigned at the sending GSN.

7.1.4.3 Network layer and lower layers

Beneath the Path Protocol there is the network 1P layer, which shall be the Internet Protocol (IP) compliant with
STD 0005(see [20] and [21]). Beneath the network P layer are the L2 and L1 layers, which are not specified, in the
present document.

7.1.5 Charging related requirements for PS Domain nodes

Each node (e.g., SGSN, GGSN etc.and CGF) that supports or may support GTP' shall be capable of handling or
responding with a" Service/Version not supported" message if that node is configured to be addressed by another peer
node.

When a new PDP context is activated or after an inter SGSN handover the GGSN will inform the related SGSN which
CGF it should send its CDRs to. All other non-PDP context related CDRs are sent to the current default CGF for that
CDR generating node. Each CDR generating node will have an O&M configurable CGF address list to which it can send
its CDRs. Thelist will be organized in CGF address priority order. If the Primary CGF is not available (e.g., out of
service) then the CDR generating node shall send the CDRs to the Secondary CGF and so on.

Each GPRS CDR generating node will only send the records to the CGF(s) of the same GPRS PLMN, not to CGF(s)
located in other PLMNSs.

Each CGF in the GPRS PLMN shall know of al other CGFs network addresses. This is achieved by O&M
configuration facilities that will enable each CGF to have a configurable list of peer CGF addresses.

7.2 The GTP’ charging protocol

This subclause describes the features of GTP'. The message types described in subclause 7.3.2 ("Reused GTP message
types') are also described in the related subchapters of 3GPP TS 29.060 [8].

7.2.1 Usage of GTP Header in charging
In GTP messaging, only the signalling plane of GTP is partly reused. The GTP' header is shown in Figure 8.
Bit 5 of octet 1 of the GTP header is the Protocol Type flag and is'0' if the messageis GTP'.
The Version bitsindicate the GTP' protocol version when the Protocol Typeflagis'0'.
Bit 1 of octet 1 isnot used in GTP' (except in v0), and it is'0" in the GTP' header.
The Length indicates the length of payload (number of octets after the GTP' header).

The Sequence Number of the packet is part of the GTP' header.

Bits
Octets 8 7 6 5 4 3 2
1 Version PT Spare‘ 111" ‘0
2 Message Type
3-4 Length
5-6 Sequence Number
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Figure 8: GTP’ header

7.2.2 Information Elements (IES)

The messages may contain several Information Elements (IES). The TLV (Type, Length, Value) or TV (Type, Value)
encoding formats shall be used for the GTP' IES. The GTP' messages shall have the |Es sorted with the Typefieldsin
ascending order. The Length field shall contain the | E length excluding the Type and Length fields.

Within the Type field the most significant bit will be set to 0 when the TV format is used and set to 1 when the TLV
format isused. Thisisillustrated in Figures 9aand b, respectively.

Bits
Octets 8 7 6 5 4 3 2 1
(a) 11 0 Type -> TV format
Bits
Octets 8 7 6 5 4 3 2 1
(b) 1] 1 Type -> TLV format

Figure9: Type field for (a) TV and (b) TLV format

7.3 GTP’ Message Types

7.3.1 List of all GTP’ message types

GTP defines a set of messages between two associated nodes. The GTP' messages defined are shown in Table 8.
The messages introduced by GTP are in boldface letters. The other messages are inherited from the GTP protocol.

Of the GTP introduced signalling message types, Node Alive Request, Node Alive Response, Redirection Request and
Redirection Response belong to the "Path Management messages'. The Data Record Transfer Request and Data Record
Transfer Response form the message type group "Record Transmission messages'.

The reserved fieldsin the signalling messages shall be filled with ones, and are intended for future use.

GTP reusesthe GTP Cause values. The message type numbers required for the newly introduced GTP' messages have
been derived from the unallocated message type humber space specified in the GTP message table defined in
3GPP TS 29.060 [8].

The number ranges alocated for GTP are asfollows:
For Information Elements: 117-127 (TV type fields) and 239-254 (for TLV typefields).

TLV Information Element types introduced in the present document:
254  Address of Recommended Node
253 Requests Responded
252 Data Record Packet
251 Charging Gateway Address (thislEisalso used in 3GPP TS 29.060 [8])
250 Sequence Numbers of Cancelled Packets
249  Sequence Numbers of Released Packets

TV Information Element types introduced in the present document:
127  Charging ID
126  Packet Transfer Command

For Cause Codes. Cause values used in requests. 49 to 63, Cause values used in responses indicating acceptance: 177 to
191, Cause values used in responses indicating rejection: 241 to 255.
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Charging related Cause values introduced for the present document:

In requests:
63  Thisnode isabout to go down
62  Another node is about to go down
61  Thereceive buffers are becoming full
60  Thetransmit buffers are becoming full
59  Systemfailure

In responses indicating acceptance:
177 CDR decoding error

In responses indicating rejection:
255  Reguest not fulfilled
254  Sequence numbers of released/cancelled packets |E incorrect
253  Request already fulfilled
252 Request related to possibly duplicated packets already fulfilled

The charging related message types are listed in Table 8.. Brief descriptions of the GTP messages reused in GTP' are
provided in subclause 7.3.2 ("Reused GTP message types') below. Further details are provided in 3GPP TS 29.060 [8],
the GTP specification.

Table 8: GTP’ messages

Message Type value GTP’ message
(Decimal)
1 Echo Request
2 Echo Response
3 Version Not Supported
4 Node Alive Request
5 Node Alive Response
6 Redirection Request
7 Redirection Response
240 Data Record Transfer Request
241 Data Record Transfer Response
others reserved for future use

7.3.2 Reused GTP message types

The existing Echo Request and Echo Response messages defined in 3GPP TS 29.060 [8] are also used in PS domain
charging. They may be used by the CDR generating nodes SGSN or GGSN, or by the CGF for checking if another GSN
or CGF is alive. If the present document and 3GPP TS 29.060 [8] differ in their description then the 3GPP TS 29.060
[8] isto be taken as the latest specification status of the related Information Elements. If the path protocol is TCP, Echo
Request and Echo Response messages are not required.

The Version Not Supported message in the GTP' resembles the corresponding GTP message. It indicates the latest
GTP version that the GTP entity can support. If areceiving node receives a GTP' message of an unsupported version,
that node shall return a GTP' Version Not Supported message indicating in the Version field of the GTP' header the
latest GTP' version that that node supports. The received payload data of the GTP' packet shall then be discarded.

TheVersion bitsin the GTP’ header have currently the following possible values:

GTP version O (binary ‘000") isthe GSM 12.15 v7.0.0 (October 1998) level, with the following Message Type values:
3 = Version Not Supported, 4 = Node Alive Request, 5 = Node Alive Response, 6 = Redirection Request, 7 =
Redirection Response. In clause 7.3.4.6 the Requests Responded information element has Length field in place of the
Number of Requests Responded field, to makethat TLV IE to be handled like normal TLV IEs. If the GTP vOisused in
paralel to GTP v2 or a newer version, then a 6 octet header length (with no trailing dummy octets) is used also with vO
(likein GTP' v2). The mark of the usage of GTP' vO with 6 octet header (instead of the original 20 octet long header) is
then the version bits being 0 and the bit 1 of octet 1being '1' (instead of '0").
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GTP version 1 (binary *001’) is the same as version O, but with the duplicate CDR prevention mechanism, introduced in
GSM 12.15 version 7.2.1 (1999-07) of the GPRS charging specification.

GTP version 2 (binary ‘010') is the same as version 1, but the header is just 6 octets long (no unused trailing octets).
IPv6 address type is also supported (for Address of Recommended Node information element of the Redirection
Request).

7.3.3 GTP message type modifications implied by GTP’

The PS domain charging related features in GTP are in the Create PDP Context Response: the Charging ID Information
Element (IE) and the Charging Gateway Address IE, in the Update PDP Context Response the Charging ID Information
Element (IE) and the Charging Gateway Address IE, in the Create AA PDP Context Response: the Charging ID IE and
the Charging Gateway Address |E. Refer to 3GPP TS 29.060 [8] for details.

The general principleisthat the CDRs are always sent to a CGF residing in the same network as the CDR generating
node. In the case of roaming it is conceivable that some CDRs relating to the same PDP context will be sent to different
networks CGFs. The cost balancing of the roaming traffic is to be agreed between the UM TS Operators.

7.3.4 GTP’ message types

7.3.4.1 Node Alive Request

The Node Alive Request message may be used to inform that a node in the network has started its service (e.g. after a
service break due to software or hardware maintenance or data service interruption after an error condition). A node may
send a different Node Address than its own in the Information Element, e.g. informing the "next node in the chain™ that
the "previous node in the chain" (which islocated on the other side of the sender of this message) is now ready for
service. This message type is optional if the Path Protocol is TCP.

The Node Alive Request message allows a quicker reconnect capability than the Echo Request message based polling
can provide, and its usage will have a reduced load effect on the network, particularly when the number of network
nodes using GTP' is high. It may also be used to inform when a new network node has become available for service. If
the Echo Request message is also used then the usage of the Node Alive Request message allows the interval of Echo
Requests to be longer than would be otherwise required, thus reducing network |oading with many Echo Reguests. The
Information elements in a Node Alive Request message are shown in Table 9.

Table 9: Information Elements in a Node Alive Request

Information Element Presence requirement
Node Address Mandatory
Private Extension Optional

The Node Address format is the same as for the Charging Gateway Address format described in 3GPP TS 29.060 [8]).

The optional Private Extension |E contains vendor- or operator-specific information.

7.3.4.2 Node Alive Response

The Node Alive Response message, shown in Table 10, shall be sent as a response to a received Node Alive Request.

Table 10: Information Elements in a Node Alive Response

Information Element Presence requirement
Private Extension Optional

The optional Private Extension |E contains vendor- or operator-specific information.
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7.3.4.3 Redirection Request

There are two kinds of usage for the Redirection Request message. One is to advise that received CDR traffic is to be
redirected to another CGF due to that CGF node is about to stop service (due to an outage for maintenance or an error
condition). The second purpose is to inform a CDR generating node (e.g. SGSN) that is currently sending data to this
node (e.g. CGF), that the next node in the chain (e.g. amediator device or Billing Computer) has lost connection to this
node (e.g. CGF).

The Information Elements in a Redirection Request Message are listed in Table 11. An Address of Recommended Node
may be given if for example a CGF maintenance outage is handled by first introducing another CGF ready to take
incoming CDRs. In thisway the network performance can be maintained. The Address of Recommended Node shall
only describe an intra-PLMN node containing a CGF, and not to anode in any other PLMN.

Table 11: Information Elements in a Redirection Request

Information Element Presence requirement
Cause Mandatory
Address of Recommended Node Optional
Private Extension Optional

Possible Cause values are:
- "Thisnode is about to go down";
- "Another nodeis about to go down";
- "Systemfailure";
- "Receive buffers becoming full";
- "Send buffers becoming full".

The Address of Recommended Node information element, shown in Figure 10, defines the IPv4 or 1Pv6 format address
that the node is identified by in the UM TS network.

Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 254 (Decimal)
23 Length = 4 (Decimal)
4-7 IPv4 Address
Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 254 (Decimal)
2.3 Length = 16 (Decimal)
4-19 IPv6 Address

Figure 10: Address of Recommended Node information elements

The optional Private Extension contains vendor- or operator- specific information.

7.3.4.4 Redirection Response

A Redirection Response message shall be sent as a response of areceived Redirection Request. The information
elements of this message are listed in Table 12.
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Table 12: Information Elements in a Redirection Response

Information Element Presence requirement
Cause Mandatory
Private Extension Optional

Possible Cause values are:
- "Request Accepted";
- "Noresources available";
- "Service not supported";
- "Systemfailure”;
- "Mandatory |E incorrect”;
- "Mandatory |E missing";
- "Optional IE incorrect”;
- "Invalid message format”;
- "Version not supported".

The optional Private Extension contains vendor- or operator-specific information.

7.3.4.5 Data Record Transfer Request

This message is used in PS domain charging to transmit the CDR information. The CDR information is placed in the
Data Record information element.

7.3.4.5.1 General logic

This subclause is intended to be read together with subclause 7.3.4.7 "Examples of GTP messaging cases'. The normal
communication would be GSN sending Data Record Packets to a CGF, which answers with "Reguest Accepted”
responses. Under normal condition the CDR transmission uses a Reguest-Response messaging sequence in the GSN to
CGF GTP' protocol communication.

Sometimes a non-PDP context related CDR (e.g. M-CDRsS) is transmitted, and thus the GGSN does not pass the CGF
address information to the SGSN. The SGSN will in this case direct the CDRs to the current default CGF for the SGSN.
Thisis the configured Primary CGF address, or if that CGF is out of service, then the secondary CGF address etc.

Note: Theredundancy mechanism should be corrected, eliminated or made optional.

Summary of the CGF redundancy mechanism that prevents duplicated CDR packets to enter the BS is described below.
Other mechanisms may be deployed.The general logic of the duplicate CDR packet prevention in CGF redundancy
cases is shown in Figure 11, where the messages are numbered sequentially Alternative messages are indicated by an
index character (‘a or ‘b’) that follows the arrow sequence number. The main mechanism of the messaging in CGF
redundancy cases (when a GSN-CGF link is down or a CGF is nhot working) is based on (1) first trying to send a CDR
packet to CGF1. Then if no successful response is received (2) because the request does not reach CGF1 even when
retried (or the responses from CGF1 to GSN are lost after CGF1 either stored it securely or sent it towards post-
processing (2b)), the unacknowledged CDR packets are redirected to CGF2. The GSN may first test the GSN-CGF2 link
by an Echo Request message that the CGF2 would respond by Echo Response. The CDR packets not successfully
received by the primary CGF (=CGF1) are sent to another CGF2 (3), marked as potential duplicates, and CGF2
responds the request(s) (4). Those CDRswill wait there for further commands from GSN. When the GSN detects (5)
and (6) that CGF1 is again able to communicate with it by receiving Node Alive Request (or getting a Echo Response
from CGF2 to a Echo Request sent by the GSN) it answers by Node Alive Respond. Then the GSN tests with an empty
packet (7), retrying continuously if no response, using e.g. increasing timeouts (using the old unacknowledged packet’'s
Sequence Number, if the CGF1 would consider the packet to be a new one (8a) or an already received one (8b) ).
According to the response of the CGF1, the GSN gives the CGF2 a command to either release (9a) or cancel (9b) the
corresponding CDR packet from CGF2. CGF2 then confirms the decision (10), and is able to send the CDRs towards
the BS (11a).

Error handling: As a default, retransmissions after configurable timeouts are used. If after CGF1 communication failure
the CDR packet sending from GSN to CGF2 does not succeed, the GSN tries to use CGF3 as the intermediate CDR
packet storage entity, etc. If the acknowledgement (10) is not got by the GSN for its message (9a) or (9b), the GSN will
retransmit the message (9a) or (9b) continuously and persistently, using e.g. increasing time intervals. An alarm should
be sent to the O& M system if a communication link goes down. It shall be possible to release/cancel CDR packets from
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CGFs and unacknowledged sequence numbers from GSNs by O&M operations if permanent GSN-CGF link failures
would occur. The buffers containing Sequence Numbers of potentially duplicated packets and the buffers containing the
numbers of unacknowledged CDR packets shall be kept up to date (with CDR packet transfers) using atomary
transaction mechanisms. If the GSN-CGF1 communication link is down, any new CDRs generated by the GSN are sent
to aproperly working CGF2, instead of the CGF1.

8.b) Req. rel. to poss. dupl. packet already fulfiled

8.a) Request Accepted

7. Send Data Record Packet: pot.dupl., empt

6. Node Alive Response CGF 1

5. Node Alive Request
2. ( No response to GSN)

1. Send Data Record Packet

2.b) CDRs
3
GSN Billing System M
O
11.a) CDRs
3. Send Data Record Packet: pot.dupl
4. Request Accepted
>
9.a) Release Data Record Packet CGF 2 M
9.b) Cancel Data Record Packet D

10. Request Accepted

Figure 11: General CGF redundancy messaging scheme

A more detailed description of the CGF redundancy mechanism:

Due to a network failure or node failure, a CGF might not send a response within the configured timeout period to a
request it got from a GSN. As afirst attempt, retries of requests are to be used as defined in 3GPP TS 29.060 [8], if the
responseis not received in the configured time.

If a CDR generating node loses its connection to the CGF unexpectedly, it may send the CDRs to the next CGF in the
priority list. If the CGF changes, the GSN can continue sending CDRs to different CGF nodes, depending on which CGF
has been configured as the receiver of CDRs for a particular PDP context.

Seguence number buffers: The GSN might lose its connection to its primary CGF due to alink failure or CGF going
down. In this kind of redundancy condition the GSN attempts to redirect the CDR traffic to a secondary CGF (after
possible retries have failed). The GSN maintains an internal buffer for Sequence Numbers of requests not yet
successfully responded by the primary CGF, for the case that it may become capable of communicating to the primary
CGF at alater date. The GSN will send the not responded Data Record Packets (DRPs) to the secondary CGF, and the
GSN maintains also a buffer for the Sequence Numbers related to those DRPs that have been temporarily stored to this
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secondary CGF-. (If the communication towards the secondary CGF would not work, the transfer of possibly duplicated
DRPs and Sequence Number bookkeeping would be done for atertiary CGF etc.) Also the CGFs maintain Sequence
Number buffers for each of their GSN links. The Sequence Numbers may in future be needed in relation to the possibly
duplicated CDRs that the CGFs have got from the GSN(s). The Sequence Numbers are stored to wait for afinal decision
to release them towards the BS (if the primary CGF had not received successfully the packets originally sent by a GSN)
or to cancel them (if the primary CGF had received and processed successfully the originally by GSN sent packets).

The GSN is able to cancel (or release for transfer towards the BS) CDR packets sent to a secondary CGF if the primary
CGF becomes available for service. To make the right decision the GSN first sends an empty test packet with the * Send
possibly duplicated Data Record Packet’ Packet Transfer Command to the primary CGF, using a previously not
responded Sequence Number.

In case that the empty test packet to the primary CGF which was temporarily down (or to which the link was down) is
responded with the Cause value "Request Accepted”, the GSN will release the corresponding CDRs waiting for final
decision in the secondary CGF, towards the Billing System (BS) with the Packet Transfer Command ‘ Rel ease Data
Record Packet’.

If the primary CGF responses this test message with the Cause value "Request related to possibly duplicated packets
aready fulfilled", the GSN will cancel the corresponding CDRs waiting for final decision in the secondary CGF, using
the Packet Transfer Command ‘ Cancel Data Record Packet’.

To enable that a GSN failure (destroying its Sequence Number buffers per each CGF link for non-responded requests or
possibly duplicated packets) would not cause CDR packets to stay forever in the temporary decision waiting buffers of
CGFs, there should also be O& M means of emptying those CGF buffers.

There shall be a aso configurable parameter in the CGF for making the final decision as to whether or not it is able to
send the CDRs to the Billing System (BS) for the case where the backup buffering mechanism in the GSN could not be
used until the end of the messaging sequence related to a certain CDR packet has completed. This way the operator can:

A) Select that the GSNs and CGFs take care of duplicate prevention and the BS is not required to do duplicate checking
due to possible duplicates caused by GPRS node redundancy.

B) Select that BS performs the duplicate prevention. To do this in the most effective way, the CGF may include an
additional flag linked to possibly duplicated CDRs sent to Billing System, that they have not been released by a GSN
for BS use (or use special kind of file name if a file protocol is used between CGF and BS). This means that the BS
has somewhat more processing work to do, but the BS would anyway get a duplicate free end result. CGF isin this
case always authorised to forward CDRs towards the BS, also when they contain possibly duplicated data. For this
case the CGFs may also have a configurable flag that Data Record Packet Cancel/Rel ease operations are not needed.

7.3.4.5.2 Information Elements in Data Record Transfer Request
The Information Elements in Data Record Transfer Request message as specified in Table 13.

Table 13: Information Elements in a Data Record Transfer Request

Information Element Presence requirement
Packet Transfer Command Mandatory
Data Record Packet Conditional
Sequence Numbers of Released Packets Conditional
Sequence Numbers of Cancelled Packets Conditional
Private Extension Optional

7.3.4.5.3 Packet Transfer Command IE
The value of the Packet Transfer Command in its Information Element tells the nature of the message:

1 ="*Send Data Record Packet’;

2 ="'Send possibly duplicated Data Record Packet’;
3 =‘Cancel Data Record Packet’;

4 = 'Release Data Record Packet’.
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The following describes the usage of each Packet Transfer Command. The first command isfor normal CDR transfer
while the other values are only used as part of the redundancy mechanism.

1) Send Data Record Packet. Thisisused for the normal CDR sending, and it is the usual Packet Transfer Command,
Shown in Figure 12. Other commands are being used only in error recovery cases. Of the conditional 1Es, the "Data
Record Packet" is present in the message.

2) Send possibly duplicated Data Record Packet. When the CDR packet is directed to a secondary CGF (by a CDR
generating node) because the currently used CGF not working or the CDR transfer is not working properly, then this
Packet Transfer Command is used instead of the normal ‘ Send Data Record Packet’. Of the conditional |Es, the Data
Record Packet" is present in the message, when sending the message to a CGF acting as temporary storage, when the
original primary CGF could not be contacted. This Packet Transfer Command is used also when sending "empty"” test
packets with older (but not yet acknowledged) sequence numbers after a peer node or link recovery, to check if the CGF
had received some Data Record Packets (whose acknowledgement did not come to the Data Record Packet sending
node) before the link to the recipient node became inoperable.

3) Cancel Data Record Packet. Of the conditional |Es, the " Sequence Numbers of Cancelled Packets' is present in the
message.

4) Release Data Record Packet. Of the conditional | Es, the " Sequence Numbers of Released Packets' is present in the
message.

Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 126 (Decimal)
2 Packet Transfer Command

Figure 12: Packet Transfer Command information element

After the CGF has received the Packet Transfer Command ‘ Release Data Record Packet’ with the Sequence Number(s)
for earlier sent ‘ Send possibly duplicated Data Record Packet” command(s), it can consider itself authorised to send the
Data Record Packets previoudy marked as possibly duplicated towards the Billing System (BS) as norma (not
duplicated) CDRs.

7.3.45.4 Data Record Packet IE

The Data Record Packet element, which is present conditionally if the Packet Transfer Command is ‘ Send Data Record
Packet’, may contain one or more datarecords. Thisisillustrated in Figure 13. If an "empty packet" isto be sent, then
the Data Record Packet | E contains only the Type (with value 252 in decimal) and the Length (with value 0) fields. The
format of the recordsis ASN.1 or another format, identified by the Data Record Format. The Data Record Format
Version numbering starts from 1.
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Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 252 (Decimal)
Length
2..3 9
4 Number of Data Records
5 Data Record Format
6. 7 Data Record Format Version
8.9 Length of Data Record 1
10..1n Data Record 1
X x+1 Length of Data Record N
X+2...y Data Record N

Figure 13: Data Record Packet information element

7.3.4.5.5 Sequence Numbers of Released Packets IE

The Sequence Numbers of Released Packets is present if the Packet Transfer Command is ‘ Cancel Data Record Packet’.
The format of the Information Element is described in Figure 14 below:

Bits
Octets 8 7 6 5 4 3 2 "
1 Type = 249
2...3 Length
4.5 Sequence Number 1
n..n+1 Sequence Number N

Figure 14: Sequence Numbers of Released Packets information element

7.3.4.5.6 Sequence Numbers of Cancelled Packets IE
The Sequence Numbers of Cancelled Packets information element is shown in Figure 15 and contains the |E Type,

Length and the Sequence Number(s) (each 2 octets) of the cancelled Data Record Transfer Request(s). It is present if the
Packet Transfer Command is ‘ Cancel Data Record Packet'.
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Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 250
2...3 Length
4.5 Sequence Number 1
n..n+1 Sequence Number N

Figure 15: Sequence Numbers of Cancelled Packets information element

7.3.4.5.7 Private Extension |E

The optional Private Extension contains vendor or operator specific information.

7.3.4.6 Data Record Transfer Response

The message shall be sent as aresponse of a received Data Record Transfer Request. Also, several Data Record
Transfer Requests can be responded by a single Data Record Transfer Response.

Table 14: Information Elements in a Data Record Transfer Response

Information Element Presence requirement
Cause Mandatory
Requests Responded Mandatory
Private Extension Optional

The Cause value is the same (whatever the value) for all those messages responded by that particular Response.

Possible Cause values are:
- "Request Accepted";
- "Noresources available";
- "Service not supported”;
- "Systemfailure";
- "Mandatory |E incorrect";
- "Mandatory |E missing";
- "Optional IE incorrect”;
- "Invalid message format";
- "Version not supported”;
- "Request not fulfilled";
- “CDR decoding error”;
- "Request aready fulfilled";
- "Request related to possibly duplicated packet already fulfilled".

The cause value “CDR decoding error” is optional, primarily intended to inform the CDR generating node that the
receiving node can not decode the CDR. Thus, special features in the receiving node that are based on information
within the CDR would not be operable. This message could alert the operator of a remote generating node of
incompatible CDR encoding. It is Optional and no action or response is required.

The Requests Responded information element contains the |E Type, Length and the Sequence Numbers (each 2 octets)
of the Data Record Transfer Requests. It is shown in Figure 16.
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Bits
Octets 8 7 6 5 4 3 2 1
1 Type = 253
2 3 Length
4.5 Sequence Number 1

n...n+1 Sequence Number 2

Figure 16: Requests Responded information element

The optional Private Extension contains vendor or operator specific information.

Depending on the Cause value severity and general occurrence frequency, the node that sent the corresponding Data
Record Transfer Request, may start to direct its CDRs to another CGF.

7.3.4.7 Examples of GTP’ messaging cases

The following example cases represent the three different key Data Record Transfer Request/Response messaging
related CDR packet handling schemes. Cases 2 and 3 represents situations involving the redundancy mechanism.

Case 1): The normal CDR packet transfer:

GSN sends successfully a CDR packet to the CGF, and since the GSN gets a response (Request Accepted)
for the Data Record Transfer Request, there is no need to revert to the CGF redundancy mechanism and
redirect the CDR packet traffic flow to an other CGF.

Case 2) : The GSN-CGF1 connection breaks before a successful CDR reception:

In this example case the CDR packet sent by the GSN islost beforeit is received by the CGFL. (The loss
might be caused by alink failure or e.g. amajor CGF1 failure.)

Case 3): The GSN-CGF1 connection breaks after a successful CDR reception:

In this example case the CDR packet sent by the GSN is received correctly by the CGF1 and moved to its
non-volatile memory (or even to the next NE in the communication chain). Anyhow, the GSN-CGF1
communication stops in this example case working before the GSN gets the positive response (Data
Record Transfer Response: Request Accepted) that would acknowledge that the CDR packet was
successfully received by CGF1.

The next three subclauses describe in more detail each of the key Data Record Transfer Request/Response messaging
schemes.
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7.3.4.7.1 Case 1: The normal CDR packet transfer

Figure 17 represents the default mode of CDR transfer from the CDR generating entities (GSNSs) to the CDR packet
collecting entities (CGFs).

CGF's Non-volatile
GSN volatile memory CGF memory
1. Data Record Transfer
Request: Send Data
Record Packet
L 2. CDRs are stored

in a secure way
3. Data Record Transfer

Response: Request -
Accepted
¢
4. < Succesfully
sent CDRs are deleted
from the GSN
buffers >

Figure 17: A normal CDR transfer process between a GSN and CGF

1) The CDR generating entity (here the GSN symbolises either SGSN or GGSN) sends CDR(s) in a packet to CGF
(that is the current primary Charging Gateway Functionality for the specific CDR generating node, "CGF1"). The
sending is performed by using the Data Record Transfer Request message, with the Packet Transfer Command |E
having the value * Send Data Record Packet’.

2) The CGF opens the received message and stores the packet contents in a safe way (to e.g. aredundant RAM
memory unit or a mirrored non-volatile memory or even to another node).

3) The CDR receiving entity (CGF) sends confirmation of the successful packet reception to the CDR generating
node (GSN). The confirmation is performed by using the Data Record Transfer Response message, with the
Cause value being ‘ Request Accepted’.

4) After the positive response ‘Request Accepted’ is received by the GSN, it may delete the successfully sent CDRs
from its send buffer.

The general principle of GTP' to retransmit the request if the response has not been received within a configurable time-
out limit, is aso followed here in point 1). The maximum amount of retries is a configurable value.
7.3.4.7.2 Case 2: The GSN-CGF1 connection breaks before a successful CDR reception

Figure 18 describes the exceptional case when the CDR transfer from a CDR generating entity (GSN) to the primary
CDR packet collecting entity (CGF1) failsin away that the CGF1 is not able to store the CDR packet sent by the GSN.
(Thereason for the failure in packet transfer may be e.g. alink failure between the GSN and CGF1, or a capacity
exhausting error in the storage device of CGF1, or ageneral CGF1 system failure or CGF1 maintenance break.)
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Figure 18: Duplicate prevention case: CDR sending via CGF1 had not succeeded

1) The CDR generating entity (GSN) sends CDR(s) in a packet to CGF (that is the current primary Charging
Gateway Functionality for the specific CDR generating node, "CGF1"). The sending is performed by using the
Data Record Transfer Request message, with the Packet Transfer Command | E having the value ‘ Send Data
Record Packet’.

2) Dueto afailurein the GSN-CGF1 communication link of CGF1, the CGF1 is not able to store the packet sent by
the GSN in a safe way (to e.g. aredundant RAM memory unit or a mirrored non-volatile memory or to another

node).
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3) Thereforethe GSN is not able to get aresponse (or it could aternatively get a negative response like "No
resources available" asthe Cause value in the Data Record Transfer Response message).

4) (The GSN may now first test the GSN-CGF2 link by an Echo Request message that the CGF2 would respond by
the Echo Response.) Then the GSN sends the same CDR packet that could not be sent to CGFL1 to the next CGF
inits CGF preference list (here CGF2) using the Data Record Transfer Request message, with the Packet
Transfer Command | E having the value ‘ Send possible duplicated Data Record Packet'.

5) Asthe connection to the CGF2 is working, the CGF2 is able to process the CDR packet. Since the packet was
marked by the sending GSN to be potentially duplicated, it is stored into the CGF2, but not yet sent forward
towards the Billing System.

6) The CGF2 sends confirmation of the successful packet reception to the GSN. The confirmation is performed by
using the Data Record Transfer Response message, with the Cause value being ‘ Request Accepted’

7) The GSN can now delete the now successfully sent (potentially duplicated) CDRs from its CDR buffer (but it
keeps the sequence number(s) of the sent potentially duplicated packet(s) in a buffer dedicated for that.

8) When CGFL1 isrecovering after a system reboot, it sends a Node Alive Request message to the configured peer
GSN(s), and so the GSN notices that it can again successfully communicate with the CGF1. (The GSN may also
detect this by using the Echo Request messages, which would be answered by CGF1 by the Echo Response

message.)
9) GSN acknowledges the CGF1 by Node Alive Response message.

10) For the earlier unacknowledged Data Record Transfer Request message(s), the GSN sends CGF1 empty test
packet(s) (with no CDR payload in the Data Record Packet | E but just the other parts of the message frame).

11) CGF1 responds with Data Record Transfer Response message, with the Cause value being ‘ Request Accepted’,
because in this example case CGF1 had lost the communication capability towards GSN before storing the
previously received (and by CGF1 unacknowledged) CDR packet.

12) Now GSN knows that the CGF1 had not originally been able to process and forward the origina version of the
CDR packet from the GSN, and it indicates CGF2 that CGF2 can send the CDR packet(s) related to the
previously unacknowledged GTP' Segquence Number(s) to post-processing. Those packets Sequence Numbers
are indicated in the Sequence Numbers of the Released Packets | E.

13) CGF2 shall now be able to send the released packets towards post-processing.
14) CGF2 responds with Data Record Transfer Response message, with the Cause value being ‘ Request Accepted’.

After all the potentially duplicated packets are cleared form CGF(s), the GSN can continue in normal way the transfer of
CDRs.
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7.3.4.7.3 Case 3: The GSN-CGF1 connection breaks after a successful CDR reception

CDR
GSN CGF1 CGF2 postprocessing

1. Data Record Transfer
Request: Send Data

Record Packet < 2. CDR packet contentsis stored to non-volatile

- CGF1 memory or sent for postprocessing >

>

3. < No positive response to GSN, even to resent requests >

4. Data Record Transfer Request: Send possibly dupljcated Data Record Packet

L
5. < CGF2 stores the CDR packet contents to its buffer for pot. dupl. packets >

6. Data Record Transfer Response: Request Accepted

7.<CDRsare [«
deleted from

GSN buffers >

8. Node Alive Request

<

9. Node Alive Response

>

10. Data Record Transfer Request: Send possibly
duplicated Data Record Packet (empty)

>

11. Data Record Transfer Response: Request related
to possibly duplicated packets already fulfilled

12. Data Record Transfer Request: Cancel Data Record Packet
L

13. <The cancelled packet(s) are deleted in CGF2 >
14. Data Record Transfer Response: Request Accepted

<
Figure 19: Duplicate prevention case: CDR sending via CGF1 had succeeded

1) The CDR generating entity (GSN) sends CDR(s) in a packet to CGF (that is the current primary Charging
Gateway Functionality for the specific CDR generating node, "CGF1"). The sending is performed by using the
Data Record Transfer Request message, with the Packet Transfer Command | E having the value ‘ Send Data
Record Packet’.

2) The CGF1isableto store the packet sent by the GSN in a safe way (to e.g. aredundant RAM memory unit or a
mirrored non-volatile memory or to another node).
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3) Sincethe GSN-CGF1 communication connection is now broken, the GSN is hot able to get the response
"Request Accepted” as the Cause value in the Data Record Transfer Response message.

4) Then the GSN sends the same CDR packet that could not be sent to CGF1 to the next CGF in its CGF preference
list (here CGF2) a Data Record Transfer Request message, with the Packet Transfer Command | E having the
value ‘ Send possible duplicated Data Record Packet’. (That sending may be preceded by the testing of the GSN-
CGF2 link by an Echo Request message, that the CGF2 would respond by the Echo Response.)

5) Asthe connection to CGF2 isworking, CGF2 is able to process the CDR packet. Since the packet was marked by
the sending GSN to be potentially duplicated, it is stored in CGF2, but not yet sent forward towards the post
processing or Billing System.

6) The CGF2 sends confirmation of the successful packet reception to the GSN. The confirmation is performed by
using the Data Record Transfer Response message, with the Cause value being ‘ Request Accepted’

7) The GSN can now delete the now successfully sent (potentially duplicated) CDRs from its CDR buffer (but it
keeps the sequence number(s) of the sent potentially duplicated packet(s) in a buffer dedicated for that.

8) When CGFL1 isrecovering after a system reboot, it sends a Node Alive Request message to the configured peer
GSN(s), and so the GSN notices that it can again successfully communicate with the CGF1. (The GSN may also
detect this by using the Echo Request messages, which would be answered by CGF1 by the Echo Response
message.)

9) GSN acknowledges the CGF1 by Node Alive Response message.

10) For the earlier unacknowledged Data Record Transfer Request message(s), the GSN sends CGF1 empty test
packet(s) (with no CDR payload in the Data Record Packet | E but just the other parts of the message frame).

11) CGF1 responds with Data Record Transfer Response message, with the Cause value being ‘ Request related to
possibly duplicated packets already fulfilled’, because in this example case CGF1 had |ost the communication
capability towards GSN after storing the previously received (and by CGF1 unacknowledged) CDR packet.

12) Now GSN knows that the CGF1 had originally been able to process and forward the origina version of the CDR
packet from the GSN, and it indicates CGF2 that CGF2 can cancel the CDR packet(s) related to the previously
unacknowledged GTP' GSN-CGF1 Sequence Number(s). Those packets Sequence Numbers are indicated in the
Sequence Numbers of the Cancelled Packets | E.

13) CGF2 shall now delete the cancelled packet(s) from its buffer for potentially duplicated packets.
14) CGF2 responds with Data Record Transfer Response message, with the Cause value being ‘ Request Accepted'.

After all the potentially duplicated packets are cleared form CGF(s), the GSN can continue in normal way the transfer of
CDRs.

7.4 Data Record Formats used in GTP’

The format of the CDRs sent between the UMTS Network Elements that generate the PS domain CDRs and the CGF are
defined by the Data Record Format of Data Record Packet information element. In addition to 1 standard format
(ASN.1), there are private formats.

7.4.1 ASN.1 format

See clause 6 and the ASN.1 language descriptions for the definitions. Basic Encoding Rules (BER) provides the transfer
syntax for abstract syntax defined in ASN.1. The Data Record Format code for ASN.1 is 1.

7.4.2 Other formats

The physical CDR format can also be a private one. The Data Record Format identifiers 11...50 (decimal) are reserved
for private (implementation specific) use.
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7.5 CGF - BS Protocol Interface

7.5.1 The transfer protocols at CGF - BS interface

The present document gives several recommendations for the main protocol layers for the Charging Gateway
Functionality - Billing System (BS) interface protocol stack. These recommendations are not strictly specified features,
since there are alot of variations among the existing Billing Systems. The recommendations are FTAM protocol on
X.25 or TCP/IP, and FTP over TCP/IP.

7.5.2 The format of the CDRs at CGF - BS interface

The contents of the CDRs sent between the CGF and the Billing System (BS) are defined by the ASN.1 language
clause 6, Charging Data Record Structure. Other CDR contents or formats are possible if the CGF provides processing
functionality for the CDRs.
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Annex A (normative):
Charging Characteristics

Charging Characteristics can be supplied by the HLR to the SGSN as part of the subscription information. A subscriber
may have charging characteristics assigned to his subscription and/or his subscribed APNs. The SGSN appliesa
preconfigured default if no charging characteristics are supplied by the HLR. The SGSN shall support three different
charging characteristics default configurations:

O the home default profile for subscribers of the SGSN's PLMN;
0 thevisiting default profile for visitors using a GGSN belonging to the same PLMN as the SGSN;
O theroaming default profile for visitors using a GGSN belonging to their home PLMN.

The SGSN can determine the GGSN PLMN from the operator identifier part of the APN . Optionally the SGSN may
support several visiting and roaming default profiles based on the MNC/MCC combination of the subscriber.

In the case of a home subscriber, the charging characteristics are selected by the SGSN according to the following
procedures. For PDP context specific charging characteristics (i.e. those used for the S-=CDRsthat are generated for this
PDP context):

¢ If the MSrequestsa particular APN then

OIf the SGSN accepts this request (i.e. it has been verified against the subscription) then
= |f it has been matched against the wildcard APN then

- If charging characteristics for the wildcard APN are present in the subscription information then they
shall be used;

- If no charging characteristics are present for the wildcard APN but subscription related charging
characteristics are present, then they shall be chosen;

- If neither of the two are present then the SGSN home default shall be applied.
= |f it has been matched against a specific subscribed APN then

- If charging characteristics for this APN are present in the subscription information then they shall be
used;

- If no charging characteristics are present for the APN but subscription related charging characteristics
are present, then they shall be chosen;

- If neither of the two are present then the SGSN home default shall be applied.
O If the SGSN rejects the request then charging characteristics selection does not apply.
¢ |f the MS does not request an APN then
O If the SGSN chooses a subscribed APN then
= |f charging characteristics for this APN are present in the subscription information then they shall be used;

= |f no charging characteristics are present for the APN but subscription related charging characteristics are
present, then they shall be chosen;

= |If neither of the two are present then the SGSN home default shall be applied.

O If only the wildcard APN is present in the subscription, i.e. the SGSN appliesits configured default APN then
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= |f charging characteristics for the wildcard APN are present in the subscription information then they shall
be used;

= If no charging characteristics are present for the wildcard APN but subscription related charging
characteristics are present, then they shall be chosen;

= |f neither of the two are present then the SGSN home default shall be applied.

For the non-PDP context specific CDR types, i.e. the M-CDRs and the SMS CDRs, the SGSN applies the subscription
specific charging characteristics, or, if not supplied, it shall choose the home default profile as defined above.

In case of subscribers from other PLMNSs, the SGSN may be configured to either apply the “home subscriber case”
charging characteristics selection procedure defined above, or to ignore charging characteristics provided by the
subscriber’s HLR, and apply a default configuration instead. If default charging characteristics are selected for the
foreign subscriber, then the SGSN shall choose either the visiting or roaming default profile for the PDP context specific
charging characteristics, according to the roaming or visiting scenario, as described above. For M-CDRs and SMS
CDRs, the operator can configure if the roaming or the visiting profile shall be applied, since no GGSN isinvolved.

Upon activation of a PDP context, the SGSN forwards the charging characteristics to the GGSN according to the
following rules:

O if charging characteristics were received from the HLR, then they shall be sent as provided by the HLR, regardless of
the home, visiting, or roaming case, and regardless of whether the SGSN applies the HLR supplied charging
characteristics or chooses to ignore them,

O if no charging characteristics were received from the HLR, then the SGSN does not forward any charging
characteristics to the GGSN.

The above procedure implies that no explicit transfer of the Charging Characteristics Selection Mode (see 3GPP TS
23.060) to the GGSN is necessary, because it isimplicitly given as “subscribed” when the GGSN receives charging
characteristics from the SGSN, and * non-subscribed” otherwise.

The Table below is an informative example intended for clarification.

Table 14: Charging Characteristics table

S-CDR G-CDR
Profile Index Active Timelimit Volumelimit Changecond Tarifftimes Active
bits1,2,3,4
0 yes 30 min 100K 2 0-7,7-12, ...
1 No - B
2 Yes 10 min 50 K 1 0-24

The GGSN shall also apply charging characteristics to its PDP contexts. It shall either apply the SGSN supplied
parameters, or it may be configured to ignore the SGSN supplied charging characteristics in any combination of the
following cases:

O visiting casg, i.e. the subscriber belongsto a different PLMN;

0 roaming caseg, i.e. the SGSN belongsto adifferent PLMN;

0O homecasg, i.e. the subscriber belongs to the same PLMN as the GGSN;
or unconditionally, i.e. it aways ignores the SGSN supplied parameters.

If the GGSN ignores the parameters supplied by the SGSN, it shall neverthel ess accept the PDP context request. It shall
then apply its own preconfigured charging characteristics as appropriate, i.e. the home, visiting or roaming profile. The
GGSN shall support the configuration of one set of default charging characteristics (i.e. home, visiting, roaming) for
each of its supported APNs.
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Charging Characteristics consists of a string of 16 bits. The first four bits shall be used to select 1 out of 16 possible
charging trigger profiles, where each profile consists of the following trigger sets:

S-CDR: activate/deactivate CDRs, time limit, volume limit, maximum number of charging conditions, tariff times;
G-CDR: same as SGSN, plus maximum number of SGSN changes;

M-CDR: activate/deactivate CDRs, time limit, and maximum number of mobility changes;

SMS-MO-CDR: activate/deactivate CDRS;

0 SMSMT-CDR: active/deactivate CDRs.

plus an optional charging gateway address. If this CGF addressis configured in the GGSN’ s selected trigger profile, the
GGSN shall apply it for the G-CDRs and send this charging gateway address in its GTP message exchange with the
SGSN (overriding any other GGSN configured CGF address). In the home or visiting case, the SGSN shall apply the
received CGF address to the S-CDRs pertaining to this PDP context. In the roaming case, or if no addressis received
from the GGSN, then the SGSN shall use the CGF address from its own selected charging characteristics trigger profile,
or, if it does not exist, use the default CGF address. For M-CDRs and SMS CDRs, the SGSN shall use the CGF

address configured in the charging characteristics that it applies to the respective CDRs, or if no such addressis
configured then the default CGF shall be used.

OO oo

The remaining 12 bits can be freely assigned to particular charging behaviours that the GSNs support. Examples of
those behaviours are:

0 Selection of the applicable idle context purge timer, i.e. use global value or use special value. Thisfeature could be
used to distinguish between customers and/or APNs whose PDP contexts should be purged after short (e.g. 30
minutes) or long (e.g. 12 hours) periods of inactivity.

Use specific charging gateway address (override all other configured/selected CG addresses).
Deactivate SMS-MO-CDRs for customers of the own PLMN using preconfigured SMSC addresses.
Disable G-CDRs for roamers that use the HPLMN GGSN.

Thd

The SGSN selects the charging characteristics for M-CDR generation upon the creation of aMM context. Both SGSN
and GGSN select the charging characteristics for PDP context CDR generation (i.e. SSCDR and G-CDR, respectively)
upon creation of a PDP context or secondary PDP context. Once selected, the charging characteristics shall be
maintained throughout the lifetime of the MM or PDP contexts. If the SGSN receives modified subscriber information
fromthe HLR (e.g. execution of a stand-alone Insert Subscriber Data procedure) which includes changes to the charging
characteristics, they shall be applied only to new MM, PDP and secondary PDP contexts, thisimplies that the SGSN
shall not send PDP context modifications for the existing PDP contexts to the GGSN.

OO oo
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1 Scope

This document is part of a series of documents specifying charging functionality in UMTS network with
application services. The UMTS core network charging principles are specified in document TS 32.200 [2]
which provides an umbrella for other charging documents that specify the structure and content of the CDRs and
the interface protocol that is used to transfer them to the collecting node. The document structure is defined in
figure 1. The CDR content and transport for application services are described in the present document
especialy for MMS. As the basis and reference for this work is taken the functional description of the MM S
specified for stage 1in TS 22.140[3] and stage 2 in TS 23.140[4].

32.200
Chargng Princides
(chargng stege 2)
\ 4 \ 4 \ 4 A 4
32.205 32.215 32.225 32.235
Stage 3 Stage 3 Reserved for Stage 3
CS-domain PS-domain Stage 3 IMS (R5) Senvice-domain
(R4: MVS service)

Figure 1 Charging Document Structure

All references, abbreviations, definitions, descriptions, principles and requirements that are common are defined
in the 3GPP Vocabulary [1] and specialised to charging in UMTS domains or subsystems are provided in the
umbrella document [2].

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
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply in addition to those defined
in 3GPP TR 21.905 [1] and 3GPP TS 22.140 [3]:

MM SE: A collection of MM S-specific elements under the control of a single administration.

MM S Relay/Server: An MM S-specific network entity/application that is under the control of an MM S service
provider. An MM S Relay/Server transfers messages, provides operations of the MM S that are specific to or

required by the mobile environment and provides (temporary and/or persistent) storage services to the MMS.

MM S User Agent: An application residing on aUE, an MS or an external device that performs MM S-specific
operations on a user’s behalf. An MMS User Agent is not considered part of an MM SE.

Originator MM S User Agent: An MM S User Agent associated with the sender of an MM.

Recipient MM SUser Agent: An MM S User Agent associated with the recipient of an MM.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply in addition to those defined in [1]
and[2] :

MIME Multipurpose Internet Mail Extensions
MM Multimedia Message
MMS Multimedia Messaging Service

4 Record Description

Two types of CDRs can be generated in the service domain for MM S by the MM S Relay/Servers. As described
in document 32.200 [2], the types that can be generated by the MM S Relay/Server are: MM SO-CDR and
MMSR-CDR. The content of each CDR type is defined in one of the two tables that are part of this section. For
each CDR type the field definition includes the field name, description and category.

The following tables describe the contents of each of the charging data records generated by the MMS
Relay/Server (see the example scenarios in TS 23.140[4]). For each CDR type the field definition includes the
field name, description and category..

The category field has the following meaning:

M Thisfield is mandatory and always present in the CDR.

C Thisfield isonly present in the CDR under certain conditions. These conditions are individually
described for every applicable parameter.

Oy  Thisfield isamandatory parameter that can be configured by the EM to be always present or always
absent in the CDRs. In other words, a Oy, parameter that is configured to be present will behave like a
mandatory parameter. For the avoidance of doubt, optional does not mean that the parameter is not
supported by the network element. Equipment manufacturers shall be capable of providing al of these
fieldsin order to claim conformance with this document.

Oc Thisfield isaconditional parameter that can be configured by the EM to be conditionally present or
always absent in the CDRs. In other words, an O¢ parameter that is configured to be present will



behave like a conditional parameter. For the avoidance of doubt, optional does not mean that the
parameter is not supported by the network element. Equipment manufacturers shall be capable of

providing al of these fieldsin order to claim conformance with this document.

The Mandatory (M), Conditional (C) and Optional (Oy and Oc) designations are described at the MM S

interface(i.e. MM4). The MM S Relay/Server shall aso be able to provide the CDRs at the BS interface in the
format and encoding described in the present document. Additional CDR formats and contents, generated by the

MMS Relay/Server, may be available at the BS interface to meet the Billing System (BS) requirements.

4.1

Service record for originating MMS (MMSO-CDR)

If enabled, an MM SO-CDR mobile originated MM S record shall be produced for each originating MM
sent by a mobile user agent viathe MM S Relay/Server.

Table 1: Mobile originated MMS record (MMSO-CDR)
Field Categ Description
ory

Record Type M |Mobile Originated MMS,

MMS Relay Address M [TheIP address of the MM S Relay/Server of the originated MM.

Message ID M [The MM identification provided by the originator MM S
Relay/Server.

Originator address M [The address of the originator MM S user agent of the original MM,
i.e. the recipient of the read-reply report.

Recipient(s) address M | The address(es) of the recipient(s) MM S user agent of the original
MM, i.e. the originator of the read-reply report. Multiple addresses
are possible.

Note: a multiple group may be addressed.

Content type M |The content type of the MM content.

M essage type M |The category of the MM.

Message class M |The class selection such as personal, advertisement, information
service.

Message size M [The approximate size of the MM.

Chargelnformation C |Thechargeindication and charging type.

Submission Time M [Thetime at which the MM was submitted from the originator MM S
user agent.

Delivery Time M [Thetime at which the MM was delivered to the recipient MM S user
agent.

Time of Expiry C |The desired duration of time prior to expiry for the MM or reply-MM
if specified by the originator MM S user agent.

DurationOf Transmission Owm |Thetime used for transmission of the MM.

DurationOf Storage Owm |The storage time of the MM in the MM S Relay/Server.

DeliveryType Owm |The status code of the delivered MM.

DeliveryResult C |Thestatus of the delivered MM if requested.

StatusCode Ow |Thisfield includes a more detailed technical status of delivering the
message




4.2

Service record for recipient MMS (MMSR-CDR)

If enabled, an MM SR-CDR mobile recipient MM S record shall be produced for each terminating MM
sent by a mobile user agent viathe MM S Relay/Server.

Table 2: Mobile recipient MMS record (MMSR-CDR)

Field Categ Description
ory

Record Type M |Mobile Recipient MMS.

MMS Relay Address M |TheIP address of the current MM S Relay/Server of the recipient MM.

Message ID M |The MM identification delivered by the originator MM S Relay/Server.

Originator address M |The address of the originator MM S user agent of the original MM, i.e.
the recipient of the read-reply report.

Recipient address M | The address of the recipient MM S user agent of the original MM, i.e.
the originator of the read-reply report. Multiple addresses are possible.
Note: a multiple group may be addressed.

Content type M | The content type of the MM content.

M essage type M | The category of the MM.

Message class M | The class selection such as personal, advertisement, information
service.

Message size M  |The approximate size of the MM.

Chargelnformation C |The chargeindication and charging type.

Submission Time M [Thetime at which the MM was submitted from the originator MM S
user agent.

Delivery Time M |Thetime at which the MM was received by the recipient MM S user
agent.

Time of Expiry C |Thedesired duration of time prior to expiry for the MM or reply-MM if
specified by the originator MM S user agent.

DurationOf Transmission Oum |Thetime used for transmission of the MM.

DurationOf Storage Owm |The storage time of the MM in the MM S Relay/Server.

DeliveryRequest C |Theindication for the delivery request

5 Parameter Description
5.1 Charge Information

Thisfield consists of two parts, the charge indicator and the charge type. The charge indicator (charge/no charge)

should be defined by the MM S Relay/Server.

An originator of the MMS may be take over the charge for the sending of areply-MM to their submitted MM

from the recipient(s). Therefore the originator MM should mark the MM as no charge (reply-charged). The
originator’s MM SE could either accept the user’ s settings for charge type ‘reply’ or not.

5.2

Content Type

Multiple media elements shall be combined into a composite single MM using MIME multipart format as
defined in RFC 2046 [6]. Content-type maps directly since both are defined as being MIME content types.
The content type of the message from the external server should be mapped to an appropriate MIME
type/subtype and attached to the MM. (e.g. SMSvia 3GPP TR 23.039[7] -> MM with text/plain).

The mediatype of asingle MM element shall be identified by its appropriate MIME type whereas the media
format shall be indicated by its appropriate MIME subtype.

In order to guarantee a minimum support and compatibility between multimedia messaging capable terminals,

the following media formats shall be at |east supported.

To ensure interoperability with formats widely used e.g. in the internet community the support of the following

formats or codecs is suggested:




The CB rapporteur group hereby request that the above four documents be approved by SA5 for
forwarding to SA#12 for infor mation.



1. Text types
Minimum supported set of:
plain text. Any character encoding (charset) that contains a subset of the logical charactersin Unicode
[8] shall be used (e.g. US-ASCII [9], 1SO-8859-1[10], UTF-8[11], Shift_JIS, etc.).

Unrecognised subtypes of "text" shall be treated as subtype "plain” aslong as the MIME implementation
knows how to handle the charset.

2. Imagetype

Minimum supported set of:

- Baseline JPEG [17].

Suggested format/codec for media type |mage:
GIF 89a[18].
TIFF[24]

3. Audio types
Minimum supported set of:
AMR [12]; organised in the Bitstream Syntax as proposed by the IETF [13]
Suggested formats/codecs for media type Audio:
MP3 [14]
MIDI [15]
WAV [16].

4. Video types
Suggested formats/codecs :
MPEG 4 (Visual Simple Profile, Level 1) [20] according to the restrictions specified in 3GPP TS 26.911
[21]
ITU-T H.263 [22]
Quicktime [23]

To ensure interoperability for the transport of speech, audio and/or video media associated with an MM, the MP4
file format shall be supported. The usage of the MP4 file format shall follow the technical specifications and the
implementation guidelines specified in 3GPP TS 26.234 [19]. (NOTE: This TS specifies a mechanism for the
registration of AMR and H.263 codestreams to be included in MP4 files.)

5. Application type

Any other unrecognised subtype and unrecognised charset which aren’t handled as “text/plain” shall be
treated as "application/octet - stream”.

5.3 Delivery Request/Delivery Result
Thisistheindication in the MM SR-CDR of the recipient MMS User Agent that adelivery report is requested if

such a delivery report has been requested by the originator MM S User Agent. Thisfield inthe MMSO_CDR
contains the result of the MM delivery to the recipient.

54 Delivery Time
The delivery time field contain the time stamps relevant for the handling of the MM by the recipient MM S

Relay/Server (read, deleted without being read, etc.). The time-stamp include a minimum of date, hour, minute
and second.

5.5 Delivery Type

Thisfield contains an appropriate status value to the delivered MM.



5.6 Duration of Transmission/Storage
These fields contains the relevant time in seconds. The Duration of Transmission is the time from the begin to

the end of the MM transfer e.g. for streaming purposes. The Duration of storage is the time there the messageis
temporary and/or persistent stored in the MM S Relay/Server.

5.7 Message ID
The MMS Relay/Server shall provide a message identification for a message, which it routed forward or has
accepted for delivery. The MM Message-ID is not directly mapped to a corresponding STD 11 [5] “Message-

ID:” header. Each STD 11 message must have a unique message id, which is carried in the “Message-1D:”
header.

5.8 Message Class

A class of message such as personal, advertisement, information service etc. For more information see TS
23.140[4].

5.9 Message Size

The message size includes the number of octets during the MM transmission.

5.10 Message Type

A type that consists of one of the following four choises: notification, message MM, delivery report, read-reply.

511 MMS Relay Address

Thisfield contains the IP address of the MM S Relay/Server which is generated the message ID.

512 MMS Result

The MMS Result shall carry the status of the MM delivery, e.g. retrieved, rejected, expired or
indeterminate.

5.13  Originator Address/Recipient Address

These fields contains the originator /recipient MMS user agent address. The MM S support the use of E-Mail
addresses (RFC 822) [5] or MSISDN (E.164) or both.

5.14  Record Type

Thefield identifies the type of the record , e.g. MM SO-CDR and MM SR-CDR.

5.15 Status Code

Thisfield includes a more detailed technical status for delivery of the message and may contain one of the
following causes:

- cause for termination refer TS 32.205[25]

- cause for record closing refer TS 32.215[26].
The status code is also extended by MM S specific information.



5.16 Submission Time

The submission time field contain the time stamps relevant for the submission of the MM. The time-stamp
include a minimum of date, hour, minute and second.

5.17  Time of Expiry

Thisfiled contains the desired duration of expiry for the MM if specified by the originator MM S User Agent.
In case of reply-charging the time of expiry isthe latest time of submission of areply-MM.

6 Charging Data Record Structure

6.1 ASN.1 definitions for CDR information

The ASN.1 definitions are based on the charging specific data types within the current 3GPP 32-series, the TS
32.205 for CS domain[25] and TS 32.215 for PS domain[26].

TS32235- Dat aTypes {itu-t (0) identified-organization (4) etsi(0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-235 (235) informati onMbdel (0) asnlMdule (2) versionl (1)}

DEFINITIONS | MPLICI T TAGS =
BEG N
- EXPORTS everyt hi ng
| MPORTS
Chargel ndicator, CallDuration, TinmeStanp, Ml SDN
FROM TS32205- Dat aTypes {itu-t (0) identified-organization (4) etsi(0) nobil eDomain (0) unts-
Oper ati on- Mai ntenance (3) ts-32-205 (205) informati onMbdel (0) asnlMdule (2) versionl (1)}
-- see TS 32.205[ 25]
Char gi ngl D, | PAddress
FROM TS32215- Dat aTypes {itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0) unts-
Oper ation- Mai ntenance (3) ts-32-215 (215) informati onMbdel (0) asnlMdule (2) versionl (1)}

-- see TS 32.215[ 26]

Managenent Ext ensi on
FROM At tri but e- ASN1IMbdul e {joint-iso-ccitt ns(9) sm (3) part2 (2) asnlMdul e(2) 1};

Cal | Event Record ::= CHO CE

- Record values 0..16 are 3G curcuit switch specific
20..24 are 3G packet switch specific
30..31 are application specific

noCal | Record [0] MOCal | Record,

nt Cal | Record [1] MrCal | Record,
roam ngRecord [2] Roam ngRecord,

i ncGat ewayRecor d [3] IncGatewayRecord,
out Gat ewayRecor d [4] Cut Gat ewayRecord,

transit Record [5] TransitcCall Record,



noSMBSRecor d [6] MOSMSRecord,

nt SMSRecor d [7] MrsMsRecord,
noSMVSI WRecor d [8] MOSMsI WRecor d,
nt SM5GWRecor d [9] MISMsGWRecor d,
ssActi onRecord [10] SSActionRecord,
hl r I nt Record [11] HLRI nt Record,
| ocUpdat eHLRRecor d [12] LocUpdat eHLRRecord,
| ocUpdat eVLRRecor d [13] LocUpdat eVLRRecord,
commonEqui pRecor d [14] CommonEqui pRecord,
recTypeExt ensi ons [ 15] Managenent Ext ensi ons,
t er MCAMELI nt Recor d [16] Ter mCAMELI nt Record,
sgsnPDPRecor d [ 20] SGSNPDPRecor d,
ggsnPDPRecor d [21] GGSNPDPRecord,
sgsnMVRecor d [22] SGSNMVRecor d,
sgsnSMORecor d [ 23] SGSNSMORecor d,
sgsnSMIRecor d [ 24] SGSNSMrRecord,
mrsORecor d [30] MvBCORecord,
mmsRRecor d [31] MVBRRecord

}

MVBORecord ::= SET

{
recordType [0] Call Event Recor dType,
msRel ayAddr ess [1] | PAddress,
nmessagel D [2] Chargingl D,
ori nat or Addr ess [3] MvBAgent Addr ess,
reci pi ent Addr ess [4] MvBAgent Addr esses,
cont ent Type [5] Content Type,
nmessageSi ze [6] DataVol une,
nmessageType [7] MessageType,
nessaged ass [8] Messaged ass,
char gel nf ormati on [9] Chargel nformation OPTI ONAL,
subm ssi onTi e [10] Ti meStanp,
deliveryTinme [11] TineStanp,
timed Expiry [12] | NTEGER OPTI ONAL,
durati onO Transm ssion [13] | NTEGER OPTI ONAL,
durati onOf St or age [ 14] |1 NTEGER OPTI ONAL,
del i veryType [15] DeliveryType OPTI ONAL,
del i veryResul t [16] BOOLEAN OPTI ONAL,
st at usCode [17] StatusCode

}

MVBRRecord ::= SET

{
recordType [0] Call Event Recor dType,
msRel ayAddr ess [1] | PAddress,
nessagel D [2] Chargingl D,
ori gi nat or Addr ess [3] MvBAgent Addr ess,
reci pi ent Addr ess [4] MVBAgent Addr esses,
cont ent Type [5] Content Type,
nessageSi ze [6] DataVol une,
nessageType [7] MessageType,
nessaged ass [8] Messaged ass,
char gel nformati on [9] Chargel nformation OPTI ONAL,
subm ssi onTi e [10] Ti meStanp,
deliveryTinme [11] Ti neStanp,
timedf Expiry [12] | NTEGER OPTI ONAL,
durationOf Transm ssion [13] | NTEGER OPTI ONAL,
durati onOf St or age [ 14] | NTEGER OPTI ONAL,
del i ver yRequest [ 15] BOOLEAN OPTI ONAL

}

-- COWON DATA TYPES

Appl i cati onType 1 = ENUMERATED

{

oct et stream (0)

-- Any ot her unrecogni sed subtype and unrecogni sed charset
-- shall be treated as "application/octet - streani.



}

Audi oType 11 = ENUMERATED
anr (0), -- AVR organised in the Bitstream Synt ax
np3 (1), -- M3
m di (2), -- MD
wav (3) .- wav
}
Char gel nf ormati on 1= SEQUENCE
{
char gei ndi cati on [0] Chargel ndicator,
chargetype [1] ChargeType
}
Char geType 11 = ENUMERATED
{
nor mal (0),
pre-paid (1),
reply (2),
third-party-financed (3)
}
Cont ent Type 11 = SEQUENCE
text-plain [0] Text Type,
i mage [1] I nageType,
audi o [2] AudioType,
vi deo [3] VideoType,
application [4] ApplicationType
}
Dat aVol une 1= | NTEGER
-- The volume of data transfered in octets.
Del i veryType 11 = ENUMERATED
{
retrieved (0),
f or war ded (1),
expired (2),
rej ected (3),
def erred (4),
unr ecogni sed (5)
}
| mgeType 11 = ENUMERATED
{
i peg (0), -- Baseline JPEG
gif (1) -- G F 89
}
MessageType 11 = ENUMERATED
{
notification (0),
message-MM (1),
delivery-report 2),
read-reply (3)
}
MessageCd ass 11 = ENUMERATED
{
per sonal (0),
adverti senent (1),
i nformation-service (2)
}
MVBAgent Addr ess 1= SEQUENCE
i PAddr ess [0] | PAddress,
Sl SDN [1] MBI SDN OPTI ONAL
}
MVBAgent Addr esses 1= SET OF MVBAgent Addr ess

Stat usCode ::= | NTEGER



-- cause codes 0 to 15 are defined in TS 32.205[25] as ' CauseFor Termi
-- (cause for termnation) and cause code 16 to 20 are defined
-- in TS 32.215 [26] as ‘ CauseForRecd osi ng’

nor mal Rel ease (0), -- ok
abnor mal Rel ease (4), -- error unspecified
servi cedeni ed (30),
nessagef or mat cor r upt (31),
sendi ngaddr essunr esol ved (32),
nessagenot f ound (33),
net wor kpr obl em (34),
cont ent not accept ed (35),
unsupport ednessage (36)
}
Text Type ;. = ENUMERATED
pl ai nt ext (0)
-- Any character encoding (charset) that contains a subset of the |ogical characters
-- in Unicode shall be used (e.g. US-ASCII, 1SO 8859-1, UTF-8, Shift_JIS, etc.).
}
Vi deoType 11 = ENUMERATED
np4 (0), -- MP4 file format used
npeg4 (1), -- MPEG 4 (Visual Sinple Profile, Level 1)
h263 (2), -- ITUT H 263
qui cktime (3) -- Quicktime
}
END

7 Charging Data Record Transfer

The generated MM S-CDR in the MM S Relay/Server shall be transferred to the Billing System by the use of
FTAM protocol on X.25 or TCP/IP, or FTP or TFTP over TCP/IP. For further details of the use of FTAM see
GSM 12.01 [27] and of the use of FTP see [28] and TFTP see [29].
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