ETSITS 132 251 vi1.11.0 @ois-07)

TECHNICAL SPECIFICATION

& D
Digital cellular telecomrggﬁ at |or§§y‘stem (Phase 2+);
Universal Mobile Telg@mﬁlumc&i@ns System (UMTS);
@LI e
Teleco@‘r@iﬁlga‘u \J;ﬁNanagement
argmg&nérmgement
Packet SWltcth@S) domain charging
(3GPP TS 32. A@L«Wersmn 11.11.0 Release 11)

\\\@

2

”n

4pvanceD

ETM

;

G

A GLOBAL INITIATIVE


�䪹����������3MEM�k���MS�@ہ��h���O/��v���PTdmF'���D���;��y�ݡ4� q��3)��\A	ٞ��������)�n5�a������n���(���I�*�igE�͒

3GPP TS 32.251 version 11.11.0 Release 11 1 ETSI TS 132 251 V11.11.0 (2015-07)

Reference
RTS/TSGS-0532251vbb0

Keywords
GSM,LTE,UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 . ‘Fax: +33 4 93 65 47:16

Siret N° 348 623 562 00017 - NAF 742 C
Association a butynon lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http:/www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall'not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2015.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


c��~H ��a$�rN����	�lթބ���Gm��,يu����$����v�I4-�*�����D�-VUo:$�M�D�%��n�!֟~�1խ ��	@��>�Խ�oފ�Ww���9�>�n�Y��=����	

3GPP TS 32.251 version 11.11.0 Release 11 2 ETSI TS 132 251 V11.11.0 (2015-07)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS identities or
GSM identities. These should be interpreted as being references to the.corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETSI identities can be foundtnder
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not®,"should", "shetild not".;-"may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described.in clause 3.2 .0f the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x 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 substanee, 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 present document is part of a series of documents specifying charging functionality and charging management in
Packet Switched networks (GSM/UMTS, EPS). The 3GPP core network charging architecture and principles are
specified in 3GPP TS 32.240 [1], which provides an umbrellafor other charging management documents that specify:

o the content of the CDRs per domain / subsystem / service (offline charging);
o the content of real-time charging messages per domain / subsystem /service (online charging);
o thefunctionality of online and offline charging for those domains / subsystems / services,

o theinterfacesthat are used in the charging framework to transfer the charging information (i.e. CDRs or
charging events).

The complete document structure for these TSsis defined in 3GPP TS 32.240 [1].

The present document specifies the Offline and Online Charging description for the Packet Switched (PS) domain based
on the functional stage 2 description in 3GPP TS 23.060 [201], 3GPP TS 23.401[208] and 3GPP TS 23.402 [209].

This charging description includes the offline and online charging architecture and scenarios specific to the PS domain,
as well as the mapping of the common 3GPP charging architecture specified in TS 32,240 [1] onto the PS domain.

It further specifies the structure and content of the CDRs for offline charging, and thecharging events for online
charging. The present document is related to other 3GPP charging TSs as follows:

= The common 3GPP charging architecture is specifiedin' TS 32.240:{1];
= The parameters, abstract syntax and encoding rules for the CDRs are specified in TS 32.298 [51];
= A transaction based mechanism for the transfer of CBRswithinthe network is specified in TS 32.295 [54];

= Thefile based mechanism used.to-transfer the CDRsfrom the network to the operator”s billing domain (e.g.
the hilling system or a mediation device) is specifiedinTS:32.297 [52];

=  The 3GPP Diameter application that is used.for PS domain offline and online charging is specified in
TS32.299 [50].

Note that a CAMEL based prepaid function.and.protocol is aso specified for the PS domain (3GPP TS 23.078 [206]
and 3GPP TS 29.078[202]). CAMEL entities and functions are outside the scope of the present document.

All terms, definitions and abbreviations used in the present document, which are common across 3GPP TSs, are defined
in 3GPP TR 21.905 [100]. Those that are common across charging management in PS domains, services or subsystems
are provided in the umbrella document 3GPP TS 32.240 [1] and are copied into clause 3 of the present document for
ease of reading. Finally, those items that are specific to the present document are defined exclusively in the present
document.

Furthermore, requirements that govern the charging work are specified in 3GPP TS 22.115 [102].
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2 References

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

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

e For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TS 32.240: " Telecommunication management; Charging management; Charging
architecture and principles’.

[2]-19] Void.

[10] 3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched
(CS) domain charging”.

[11-19] Void.

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

[21]- [29] Void.

[30] 3GPP TS 32.270: " Telecommunigcation management; Charging management; Multimedia
Messaging Service (MM S) charging”.

[31] 3GPP TS 32.271.: ¢ Felecommunication-management; Charging management; Location Services
(LCS) charging:.

[32] 3GPP TS 32.273: "Telecommunigcation management; Charging management; Multimedia
Broadcast and Multicast Setvice (MBMS) charging"”

[33] 3GPP TS 32.274: " Telecammunication management; Charging management; Short Message
Service (SMS) charging”.

[34]- [49] Void.

[50] 3GPP TS 32.299: " Telecommunication management; Charging management; Diameter charging
application”.

[51] 3GPP TS 32.298: " Telecommunication management; Charging management; Charging Data
Record (CDR) encoding rules description™.

[52] 3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data
Records (CDR) file format and transfer".

[53] 3GPP TS 32.296: " Telecommunication management; Charging management; Online Charging
System (OCS) applications and interfaces".

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

[55]- [69] Void.

[70] Void.

[71] 3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points'.

[72] 3GPP TS 23.203: "Policy and Charging Control Architecture”.
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[73]- [99]
[100]

[101]

[102]
[103]- [199]
[200]

[201]

[202]

[203]

[204]
[205]

[206]

[207]

[208]
[209]
[210]
[211]

[212]

[213]
[214] - [400]
[401]
[402]
[403]

Void.

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

Void.

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

Void.

3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

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

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

Void.

3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)"

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

3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional
description”.

3GPP TS 23.401: "GPRS Enhancementsfor E=UTRAN Access'.
3GPP TS 23.402: " Architecture enhancements for. non-3GPP accesses'.
3GPP TS 29.274:"Evolved GPRSJunnelling Protocol for Control Plane (GTPv2-C); Stage 3".

3GPP TS 29.275: "Proxy Mobile.|Pv6 (PMIPv6) based Mobility and Tunnelling protocols; Stage
3".

3GPP TS 23.261: "IPflow:mobility and seamless Wireless Local Area Network (WLAN) offload;
Stage 2".

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

IETF RFC 3588 (2003): "Diameter Base Protocol".

IETF RFC 4006: "Diameter Credit Control" Application

Void.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions defined in 3GPP TR 21.905 [100],
3GPP TS 32.240 [1] and 3GPP TS 22.060 [200], and the following apply:

2G-/3G-: 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.

accounting: process of apportioning charges between the Home Environment, Serving Network and Subscriber.
billing: function whereby CDRs generated by the charging function(s) are transformed into bills requiring payment.

Billing Domain: Part of the operator network, which is outside the core network that receives and processes CDR files
from the core network charging functions. It includes functions that can provide billing mediation and billing or other
(e.g. statistical) end applications. It is only applicable to offline charging (see "Online Charging System" for equivalent
functionality in online charging).

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

CAMEL subscription infor mation: identifies a subscriber ashaving CAMEL services.

CDR field Categories: the CDR fields are defined inthe present document. They are divided into the following
categories:

e Mandatory (M): field that shall aways begpresent inthe:CDR:
e Conditional (C): field that shallzbe present in a CDR'if-Certain conditions are met.

e Operator Provisionable: Mandatory (Oy): Afield'that operators have provisioned to aways beincluded in
the CDR.

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

chargeable event: activity utilizing telecommunications network resources and related services for:
= user to user communication (e.g. asingle call, a data communication session or a short message); or
= user to network communication (e.g. service profile administration); or
= inter-network communication (e.g. transferring calls, signalling, or short messages); or
= mohility (e.g. roaming or inter-system handover); and
= that the network operator may want to charge for.

As aminimum, achargeable event characterises the resource / service usage and indicates the identity of the involved
end user(s).

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

char ging: afunction within the telecommunications network and the associated OCS/BD components whereby
information related to a chargeable event is collected, formatted and transferred in order to make it possible to
determine usage for which the charged party may be billed.

Charging Data 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 use in billing and accounting. For each party to be charged
for parts of or all charges of a chargeable event a separate CDR shall be generated, i.e. more than one CDR may be
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generated for a single chargeable event, e.g. because of itslong duration, or because more than one charged party isto
be charged.

Charging event: a set of charging information forwarded by the CTF towards the CDF (offline charging) or towards
the OCS (online charging). Each charging event matches exactly one chargeable event.

charging function: entity inside the core network domain, subsystem or service that isinvolved in charging for that
domain, subsystem or service.

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

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

Fully qualified Partial CDR (FQPC): partial CDR that contains a complete set of the fields specified in the present
document. Thisincludes al the mandatory and conditional fields as well as those fields that the PLMN operator has
provisioned to be included in the CDR. Thefirst Partial CDR shall be a Fully qualified Partial CDR.

GPRS: packet switched bearer and radio services for GSM and UMTS systems.

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

in GSM,,...: qualifier indicating that this paragraph applies only t0,GSM System.
in UMTS,...: quaifier indicating that this paragraph appliesenly-:te UMTS System.
inter-system change: change of radio access between,different radio accesstechnologies such as GSM and UMTS.

IP-CAN bearer: An P transmission path of defined capacity, delay and biterror rate, etc. See TS 21.905 [8] for the
definition of bearer.

I P-CAN session: The association between:a UE represented by an'tPv4 address and/or an IPv6 prefix, and UE identity
information, if available, and a PDN represented by a PDN\ID«(e.g.«an APN). An IP-CAN session incorporates one or
more |P-CAN bearers. Support for multiple IP-CAN bearersper-[P-CAN session is IP-CAN specific. An IP-CAN
session exists as long as UE | P addresses are establishied and announced to the I P network.

middletier (charging) TS: used for the 3GPP ¢harging T Ss that specify the domain / subsystem / service specific,
online and offline, charging functionality. These are all the TSsin the numbering range from 3GPP TS 32.250 [10] to
3GPP TS 32.271[31], e.g. 3GPP TS 32.250 [10] for the CS domain, or 3GPP TS 32.270 [30] for the MM S service.
Currently, thereisonly one "tier 1" TS.in 3GPP, whichis TS 32.240 [1] that specifies the charging architecture and
principles. Finally, there are a number of top tier TSsin the 32.29x numbering range ([50] ff) that specify common
charging aspects such as parameter definitions, encoding rules, the common billing domain interface or common
charging applications.

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.

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

online charging: charging mechanism where charging information can affect, in real-time, the service rendered and
therefore a direct interaction of the charging mechanism with bearer/session/service control is required.

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

packet switched domain: domain in which datais transferred between core network elementsin packet switched
mode.

partial CDR: CDR that providesinformation on part of a subscriber session. A long session may be covered by several
partial CDRs. Two formats are considered for Partial CDRs. One that contains all of the necessary fields (FQPC); the
second has a reduced format (RPC).

Real-time: real-time charging and billing information is to be generated, processed, and transported to a desired
conclusion in less than 1 second.
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Reduced Partial CDR (RPC): partial CDRs that only provide mandatory fields and information regarding changesin
the session parameters relative to the previous partial CDR. For example, location information is not repeated in these
CDRsif the subscriber did not change its location.

settlement: payment of amounts resulting from the accounting process.

Selected IP Traffic Offload (SIPTO): Offload of selected types of IP traffic (e.g. internet traffic) towards a defined |P
network close to the UE's point of attachment to the access network. SIPTO is applicable to traffic offload for the
macro-cellular access network and for the H(e)NB subsystem.

subscriber: A subscriber is an entity (associated with one or more users) that is engaged in a Subscription with a
service provider. The subscriber is allowed to subscribe and unsubscribe services, to register a user or alist of users
authorised to enjoy these services, and also to set the limits relative to the use that associated users make of these
Services.

tariff period: part of one (calendar) day during which a particular tariff is applied. Defined by the time at which the
period commences (the switch-over time) and the tariff to be applied after switch-over.

tariff: set of parameters defining the network utilisation charges for the use of a particular bearer / session / service.

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

user: An entity, not part of the 3GPP System that uses network resources by means of a subscription. The user may or
may not be identical to the subscriber holding that subscription.

User Equipment (UE): A device allowing a user access tonetwark services. Faor thepurpose of 3GPP specifications
the interface between the UE and the network is the radio interface. A User Equipment can be subdivided into a number
of domains, the domains being separated by referencepointseCurrently definecbdomains are the USIM and ME
Domains. The ME Domain can further be subdivideghinto-several .compenents showing the connectivity between
multiple functional groups. These groups can beimplemented in‘oneor more hardware devices. An example of such
connectivity isthe TE — MT interface. Furthef;-an oceurrence®of aUserEquipment isan MS for GSM as defined in
GSM TS 04.02.

3.2 Symbols

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

A Interface between an MSC:and a BSC.

Bp Reference point forthe €DR file transfer from the Packet Switched CGF to the BD.

C Interface between'a HER and a SMSC.

D Interface between aMSC and aHLR.

E Interface between aM SC and a SMSC.

Ga Reference point between a CDF and the CGF for CDR transfer.

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.

Ge Interface between a SGSN and a CAMEL GSM SCF

Gf Interface between an SGSN and an EIR.

Gi Interface 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 PLMNSs.

Gr Interface between an SGSN and an HLR.

Gs Interface between an SGSN and an MSC/VLR.luInterface between the 3G SGSN and the UTRAN

Gy Online charging reference point between a PCEF and an OCS.

Gz Offline charging reference point between a PCEF and a CGF.

kbit/s Kilobits per second. 1 kbit/s = 210 bits per second.

Mbit/s Megabits per second. 1 Mbit/s = 220 bits per second.

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

Rf Offline Charging Reference Point between a PCN network element and CDF.

Ro Online Charging Reference Point between a PCN network element and the OCS.

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