SGPP TS 32.260 v9.2.0 (2009-12)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Service and System Aspects;
Telecommunication management;

Charging management;

IP Multimedia Subsystem (IMS) charging

(Release 9)

™

A
Lte

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 Organizational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational 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 Organizational Partners' Publications Offices.




Release 9

Keywords

UMTS, Charging, Management, IP, Multimedia

3GPP

Postal address

3GPP support office address

3GPP TS 32.260 V9.2.0 (2009-12)

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 492 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

Al rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI currently being registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

3GPP

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2009, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).



Release 9 3 3GPP TS 32.260 V9.2.0 (2009-12)

Contents
0 1= o] o ST TRTOURROTI 6
1 STol0] oL T RO UU PP OUPPTTTI 7
2 LT =1 o= ST 7
3 Definitions, symbols and abbreVIations .............oouviiiiiiie e 9
3.1 DBTINIEIONS ..t E Rt E et E e bbb et re e 9
3.2 )Y/ 10] 010 SO R TSR 10
3.3 AADDFEVIATIONS. ...ttt h bt bt e bbbt Rt Rt E e Rt bt e bt e Rt bbb e ne e 10
4 F AN o g1 T (0= @0 5] Lo (=T =[] 3 ST 11
4.1 High level IP Multimedia Subsystem (IMS) architeCture...........c.oo it 11
4.2 IMS 0ffline Charging arChiItECIUIE ........couiii ittt sttt et e et e e srbe e ae e be e 12
4.3 IMS 0online charging arChitBCIUNE .........oo ittt e e e tea e 13
5 Charging PrINCIPIES. ...ttt ettt ettt e st e e s st e e sate e e teeeenteeeaneeeenneeeanneeens 14
5.1 IMS Charging PriNCIPIES ..ottt ettt et h et e s ab e e et e et e e e s bb e e enbeeanbeaanbeaans 14
512 IMS Charging Correlation.............ooiuiiieieii et ettt et e et e et e e e srbe e snbeeabeaan 14
5121 Basic Principles for IIMS Domain Correlation .............ocoooiuiiiiiiiiie e 14
5.1.2.2 IMS Charging Identifier (ICID) .........ooiiiiiiiie ettt e et e bee e 14
5.1.2.3 Access network charging IdeNtITIEr ...........ooiiii e 15
5124 Inter Operator IAeNTITIEr (TO1) ........i i ittt sb et bee e 15
5.1.25 Lo P TP PP T TP RO PP UP PR TP 15
5.1.2.6 ST =4 To | T o o USROS 15
513 IMS support of real-time tariff tranSTer..........ooiiii e 15
5.2 IMS Offline Charging PriNCIPIES .........ci ittt e bea e 15
521 T Tl (ol o] L PR R PR PP 15
5.2.2 Diameter Message FIOWS AN0 TYPES. .. ..couuieiiieiiieiiee ittt ettt et e et e sbe et e bt e be e e nbeaesteeeaneeeaneeas 18
5221 Message Flows - Successful Cases and SCENAITOS. .........ueiuriiieiiiiie ettt 18
52211 Session Establishment - Mobile Origination ..ot 18
52212 Session Establishment - Mobile Termination ...........cocviiiiiiiiiieiiee e 19
52213 Mi0-SESSION PrOCEAUIES .......viiieiieiieite ettt ettt ettt ettt e b b 20
52214 Session Release - Mobile INIAtEA ...........cooviiiiiiiii e 21
5.22.15 SeSSION-UNTElated PrOCEUUIES .........iiieiiiieiieeitie ittt st sbe e n et esreen 22
5.2.2.1.6 Session Establishment - PSTN INIIAEA ...........ooouiiiiiiiiiiiciicsicse e 23
5.22.1.7 Session Establishment - IMS INIAEA ..........coveiiiiiiiiiiic e 24
522138 Session Release - PSTN INGHALE. ........oiviiiiiiiiieic e 25
5.2.2.19 Session Release - IIMS INKHALE .........veiiiiieiiie e 26
5.2.2.1.10 IMUIEI-PAITY Call ...ttt bbbttt e bbbt ans 27
522111 AS Related Procedures - AS Acting as a RedIreCt SEIVEF ..........couiiiiiiiiiiieesiee e 29
5.2.2.1.12 AS Related Procedures - AS Acting as a Voice Mail SErver..........ccocceiiiiiiiiieniie e 30
5.2.2.1.13 AS Related Procedures - AS ACtiNg @S a SCC AS ...t 31
5.2.2.1.14 Initiating Alternate Charged Party Call...........ccoo it 51
5.2.2.1.15 Session Establishment via IBCF t0 S-CSCF - IMS Initiated...........cccoooeviiiiiiiiiciicsicncsiens 52
5.2.2.1.16 AS Related Procedures - AS Acting asa MMTEl AS. ... 53
5.2.2.1.17 Session Establishment via IBCF to a third party AS providing tariff information in real time
(R TP PO OO U PO OO PO PP UP PP OPPRPP 53
5.2.2.2 Message FIOWS - Error Cases and SCENAITOS . .......cciuuieiuiaiiieiiee et esiteesitee st et eesieeesieeesnbeeabeaaneeean 54
5.22.21 Session Related SIP Procedures- Reception of SIP error MeSSages ........vviveeeriveerieeiieeiieeenieee e 54
52222 Session Related SIP Procedures - SIP SeSSIoN failUre .........cccooveiieiiiiieiieiicscsec e 54
5.2.2.2.3 Session Unrelated SIP ProCRAUIES .........oiiiiiiieieeieie ettt nbe e 54
52224 CDF CONNECHION FAITUIE ...t sbn e nree s 54
5.2.2.25 NO REPIY TTOM CDF ... ettt sttt e et et a e eaaesneeas 54
5.2.2.2.6 (DU o] HTor: C= I B ) =T (o] PP PP RPRUPR 54
5.2.2.2.7 CDF DEtECLEU FAIIUIE ...ttt sttt ettt e sbeesbnesrnesreens 55
5.2.3 (OB o] LT 11 o] o D PSPPI TR 55
524 GTP’ record transSter FIOWS............iiiiiii ettt 55
5.25 Bi CDR Til8 TrANSTRI ...ttt 55
5.3 IMS ONling Charging SCENAITOS ........ueeiieiitiieaitie et ettt ettt ettt et e e be e e sbee e asbe e et e e e nbeeesbeeesabeeanbeaanbeaans 55

3GPP



Release 9 4 3GPP TS 32.260 V9.2.0 (2009-12)

531 BaSIC PIINCIPIES ...ttt ettt ettt ekt b et e s b et e e b bt e e mb e e et e e e ebe e e ebe e e enbeeaneeas 55
5.3.2 Diameter Message FIOWS AN0 TYPES......coiuuieiiieiiieiiee ettt ettt et e e te e sbe e e ssbe e snbe e be e nbeaesbeeesnaeeaneeas 58
5321 Immediate EVent Charging (IEC)........oo ittt bbb 58
53211 Message Flows - Successful Cases and SCENAIITOS ..........ooiueeiieiaiiieiiie i 58
5.3.2.1.2 Message FIOWS - Error Cases and SCENAITOS .......cciuvieiuieiieeiieiasiiiesteeaieeesieeasieeesiaeesnaeesaeesneeeans 59
5.3.2.2 Event Charging with Unit Reservation (ECUR) and Session Charging with Unit Reservation

(SCUR) .ttt bbbtk h et b e b £ e bt e bt e R e e b e e R e ekt bt b e e n e e be bttt e n e b ere 60
5.3.2.21 Message Flows - Successful Cases and SCENAIITOS ..........oiueeiieiariieiiie i 60
5.3.2.2.1.2 Expiration of Reservation Validity ............oocioiiiiiiiiiiiii e 60
5.3.2.2.2 Message FIOWS - Error Cases and SCENAITOS .......cciuvieiuiriieeiieiesiiiesieieaieeasieeasieeesiaeesiaeesieaaneeeans 68
5.3.2.3 IMS Service Termination DY OCS...........oi it eee e 68
5.3.2.31 Triggers on Ro interface which imply the termination of the IMS service............ccccooeiiiiininnn 68
5.3.2.3.2 Indication to the UE of the reason for IMS Service release ..........cccoovvviiiiiiiiiiiiicce e 69
6 Definition of charging iNfOrMAatION ............cooiiiiiiii e 70
6.1 Data description for IMS offline Charging..........couii i 70
6.1.1 Y (o To Tl oo L=l PO R TR OURRUPRO 70
6.1.1.1 Charging Data-ReQUESE IMESSAGE ... .ceiuvieitieiteiesieee et e etee ettt stbe et e bt e e ba e e sbbeesnbeeabeeenbeeenees 70
6.1.1.2 Charging Data RESPONSE IMESSAGE ... uveeiuteeateteaieie ettt e ateeastteesbeeestbeeasbeeasbeeesbeeesbbeesnbeeabeeeateaenees 71
6.1.2 G TP’ MESSAGE CONMTENTS ... tteiee ittt e ettt ekttt ettt ettt e ekttt e e e be e e s ah et e e ok be e e e amt bt e e e ambe e e e e bbn e e e anbnneeaanbneens 71
6.1.3 CDR Description 0N the Bi INTEITACE ........cuiiiiiiiiiie ettt 71
6.1.3.1 CDR FIBI TYPES .ttt b bbbt bttt b e bt e e bt bttt e b e nbe et e beeeesbe et 71
6.1.3.2 (OB ] I To o [=] £ T PRSP 72
6.1.3.2.1 SESSION REIAIEA CDRS.....c.ieiitiiiiieitie ittt ettt b et s bt st e e s beeabeesbnesrnenreens 72
6.1.3.2.2 SESSION UNTEIAEA CDRS .....c.iviiiiiitiiiieeiie ettt ettt srn e e nreens 72
6.1.3.3 S-CSCF CDR CONENT.......tiiuieeeiteitieee sttt sttt sb ettt be bbb e bttt e et e b e bt e e et e abe b e e nesbeens 73
6.1.3.4 P-CSCF CDR CONENL......eiutitiitiiiieee sttt sttt sttt b et b et e b e bt e besb e bt e s e e nbeebeabeennenbenreas 76
6.1.3.5 [-CSCF CDR CONEENT.....cotitiitiiie sttt bbbttt bttt ettt bt bbb e bt sbe bt beebeebeans 79
6.1.3.6 IMRFC CDR CONTENL ...ttt sttt sttt ettt ekt e b e bt b e b e e bt sb e bt e se e b e ebe e bt eneenbeeee e 80
6.1.3.7 IMGCF CDR CONENT. ..ottt b bttt ettt e b e bt bt b e b e b e bt e be e b e ebe et e eneenbesre e 83
6.1.3.8 BGCF CDR CONEENT. ...ttt ettt b e bttt b e bt bt e be sttt e e s b e sbeebeabeennenbeareas 85
6.1.3.9 SIP AS CDR CONENT ...ttt ettt sttt bttt ettt et e bt bt e e bt b e bt e b e nbe et e b e e eesbeens 87
6.1.3.10 IBCF CDR CONTENT ...ttt bbbttt etttk e bbbt b et et et seebesbeans 90
6.2 Data description for IIMS onling Charging .........coouie i 92
6.2.1 RO MESSAGE CONMTEINES ... ieiie et ettt etttk e ettt ettt e e ekt e e et bt e e e ekt et e e e bbe e e e an bbb e e e abbneaeabbneaan 92
6.2.1.1 Debit and Reserve Units REQUESE MESSAGE ... .coiuvrriieiaiiieiiiieiiie ettt ettt et sneeas 93
6.2.1.2 Debit and Reserve Units RESPONSE IMESSATE .......ueeivriaiiieiiiieitieaiee et e st et e abeeasbeeesiaeeseaaesneeas 94
6.3 IMS Charging SPeCiTiC Par@mMeterS.........eii ittt et e e be e eabe e sbeaabea e 95
6.3.1 Definition of IMS charging iINfOrmMation ..o 95
6.3.1.1 IMS charging information assignment for Service Information..............cccoooiiiiiiiiiiiinii i 95
6.3.1.2 Definition of the IMS INOrMAtioN ...........ccuiiiiiiiiie e 95
6.3.2 Detailed Message Format for offline Charging............coouioiiioiie e 97
6.3.3 Detailed Message Format for onling Charging..........ccooiueo i 99
6.3.4 Formal IMS charging parameter deSCHIPLION .........eiiuii it 101
6.3.4.1 IMS charging information fOr CDRS.........oouiiiiie ittt 101
6.3.4.2 IMS charging information for charging VENTS ...........ccoiiiiiiiie e 101

3GPP



Release 9 5 3GPP TS 32.260 V9.2.0 (2009-12)

Annex A (informative): BibliOgraphy ... ... 102
Annex B (informative): Message Flows for Service Termination by OCS..........ccccocooiiieiiiene 103
B.1 Scenario 1 - Session Related (SCUR): Service Termination on reception of an initial SIP INVITE

LT [U L] TP PRTRTUPPRT 103
B.2 Scenario 2 - Session Related (SCUR): Service Termination triggered after an early SIP Dialog is

BSTADIISNIEA ...t 104
B.3 Scenario 3 - Session Related (SCUR): Service Termination triggered after a confirmed SIP

Dialog iS €StADIISNEA ... i 107
B.4 Scenario 4 - Session Unrelated (ECUR): Service Termination on reception of an initial SIP non-

INVITE REQUESE ...ttt ettt ettt ettt e e ekt e e e e ekt bt e e e sab b e e e e e bbb e e e s abbbeeeeanbbeaaan 110
B.5 Scenario 5 - Session Unrelated (IEC): Service Termination on reception of an initial SIP non-

INVITE REQUESE ...ttt ettt ettt ettt ettt e e e bbbt e e e ekt bt e e e s ab b e e e e e bbb e e e e abbbeaeaanbbeaaans 111
Annex C (informative): Change NiISTONY ..ot 112

3GPP



Release 9 6 3GPP TS 32.260 V9.2.0 (2009-12)

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 the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

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

- the content of the CDRs per domain and subsystem (offline charging),
- the content of real-time charging events per domain / subsystem (online charging);
- the functionality of online and offline charging for those domains and subsystems;

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

The complete document structure for these TSs is defined in TS 32.240 [1].

The present document specifies the Offline and Online Charging description for the IP Multimedia Subsystem (IMS),
based on the functional descriptions of the IMS in 3GPP TS 23.228 [200]. This charging description includes the offline
and online charging architecture and scenarios specific to IMS, as well as the mapping of common 3GPP charging
architecture specified in TS 32.240 [1] onto IMS. It further specifies the structure and content of the CDRs for offline
charging, and the charging events for online charging. The present document is related to other 3GPP charging TSs as
follows:

A The common 3GPP charging architecture is specified in TS 32.240 [1];

A The parameters, abstract syntax and encoding rules for these CDR types are specified in TS 32.298 [51].

A A transaction based mechanism for the transfer of CDRs within the network is specified in TS 32.295 [54].
A

The file based mechanism used to transfer the CDRs from the network to the operator’s billing domain (e.g.
the billing system or a mediation device) is specified in TS 32.297 [52].

A The 3GPP Diameter application that is used for IMS offline and online charging is specified in TS 32.299 [50].

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

Furthermore, requirements that govern the charging work are specified in 3GPP TS 22.115 [101].

2 References

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

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

1 For a specific reference, subsequent revisions do not apply.

1 For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM 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 32.240: "Telecommunication management; Charging management; Charging
architecture and principles".

[2] 3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched
(CS) domain charging".
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[3] - [10] Void.

[11] 3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched
(PS) domain charging".

[12] - [34] Void.

[35] 3GPP TS 32.275: "Telecommunication management; Charging management; MultiMedia
Telephony (MMTel) charging".

[36] 3GPP TS 32.280: " Telecommunication management; Charging management; Advice of Charge
(AoC) service".

[37] - [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) parameter description

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

[53] Void.

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

[55]- [99] Void.

[100] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101] 3GPP TS 22.115: "Service aspects; Charging and billing".

[102] Void.

[103] 3GPP TS 23.002: "Network Architecture".

[104]- [199]  Void.

[200] 3GPP TS 22.228: "IMS Stage 1"

[201] 3GPP TS 23.228: "Functional stage 2 description of IMS".

[202] 3GPP TS 24.228: "Signalling flows for the IP multimedia call control based on SIP and SDP,
Stage 3”

[203] 3GPP TS 23.218: "IP Multimedia (IM) session handling; IM call model; Stage 2".

[204] 3GPP TS 24.229: "Internet Protocol (IP) multimedia call control protocol based on Session
Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[205] 3GPP TS 29.229: "Cx and Dx Interfaces based on the Diameter protocol; Protocol Details".

[206] 3GPP TS 29.658: "SIP Transfer of IP Multimedia Service Tariff Information™.

[207] 3GPP TS 33.203 "3G security; Access security for IP-based services"

[208] 3GPP TS 33.210 "3G security; Network Domain Security (NDS); IP network layer security"

[209] 3GPP TS 33.310" Network Domain Security (NDS); Authentication Framework (AF) "

[210]- [299]  Void.
[300]- [399]  Void.
[400] Void.
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[401] IETF RFC 3588 (2003): “diameter base protocol”.
[402] IETF RFC 4006: “Diameter Credit Control Application™.
[403] IETF RFC 2806: "URLs for Telephone Calls".
[404] IETF RFC 3261: "SIP: Session Initiation Protocol".
[405] IETF RFC 2486: "The Network Access Identifier".
[406] RFC 3455 (January 2003): "Private Header (P-Header) Extensions to the Session Initiation
Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".
[407] 3GPP TS 23.237: " IP Multimedia Subsystem (IMS) Service Continuity; Stage 2".
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions given in 3GPP TR 21.905 [50], 3GPP
TS 32.240 [1], and the following apply:

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

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

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

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

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

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

chargeable event: activity utilizing telecommunications network infrastructure and related services for:
1 user to user communication (e.g. a single call, a data communication session or a short message); or
1 user to network communication (e.g. service profile administration); or
1 inter-network communication (e.g. transferring calls, signalling, or short messages); or
T mobility (e.g. roaming or inter-system handover); and
{1 that the network operator wants to charge for.

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

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

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

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

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

partial CDR: CDR that provides information 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; the second has
a reduced format.

3.2 Symbols

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

Bi Reference point for the CDR file transfer from the IMS CGF to the BD.

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

Rf Offline Charging Reference Point between an IMS Network Entity or an AS and CDF
Ro Online Charging Reference Point between an AS or MRFC and IMS-GWF and the OCS

3.3 Abbreviations

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

ABNF Augmented Backus-Naur Form

ACA Accounting Answer

ACR Accounting Request

AS Application Server

AVP Attribute Value Pair

B2BUA Back-to-Back User Agent

BGCF Breakout Gateway Control Function

BS Billing System

CCA Credit Control Answer

CCF Charging Collection Function

CCR Credit Control Request

CDF Charging Data Function

CDIV Communication Diversion

CDR Charging Data Record

CGF Charging Gateway Function

CONF Conference

CPCF Content Provider Charging Function
ECF Event Charging Function

ECUR Event Charging with Unit Reservation
CSCF Call Session Control Function (I-Interrogating; P-Proxy; and S-Serving)
IBCF Interconnect Border Control Function
IEC Immediate Event Charging

IMS IP Multimedia Subsystem

IMS-GWF IMS Gateway Function

ISC IMS Service Control

MGCF Media Gateway Control Function
MMTel MultiMedia Telephony

MRFC Media Resource Function Controller
MRFP Multimedia Resource Function Processor
OCSs Online Charging System

RTTI Real-time Transfer of Tariff Information
SCCF Subscriber Content Charging Function
SCUR Session Charging with Unit Reservation
SDP Session Description Protocol

SIP Session Initiation Protocol

TIP Terminating Identity Presentation

TIR Terminating ldentity Restriction
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UA User Agent
UE User Equipment
VCC Voice Call Continuity
VDN VCC Domain transfer Number
4 Architecture Considerations
4.1 High level IP Multimedia Subsystem (IMS) architecture

Figure 4.1 depicts the logical IMS architecture, as described in 3GPP TS 23.002 [103]
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Figure 4.1: IMS logical architecture
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The architecture for IMS offline charging is described in the following figure. The Rf interface is described in clause
6.1.1 and Bi in clause 6.1.2.

s ——  BilingDoman
Rf
| BGCF
CGF Rf
: MGCF
Rf MRFC
§f :
| CDF SIP AS
f
Ga ﬁ P-CSCF
Rf
| I-CSCF
f
ﬁ S-CSCF
Rf
IBCF

Figure 4.2: IMS offline charging architecture
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4.3 IMS online charging architecture

The architecture for IMS online charging is described in the following figure. The Ro interface is described in clause
6.2 and ISC in TS 23.228 [201].

MRCF

SIP-AS

S-€SCF |

Figure 4.3: IMS online charging Architecture
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5 Charging Principles
5.1 IMS Charging Principles

The AS and MRFC are able to distinguish whether to apply offline or online charging, i.e. whether to send charging
information over the Rf interface to the CDF or over the Ro interface to the OCS, which includes ECF and SCF as
described in chapter 4.3 (or to use both). The decision of which interface to use is based on the information (CDF and/or
OCS address) the AS/MRFC receives in the SIP signalling and the system configuration as provisioned by the operator.
If the AS/MRFC only receive the CDF address and do not receive an OCS address then they use only the Rf interface.

If only the OCS address was provided then they use only the Ro interface. In cases where both CDF and OCS addresses
are provided it is possible to use both interfaces simultaneously.

However, operators may overrule the addresses received via the SIP signalling and use their own configured rules
instead. Operators may configure locally on the AS/MRFC an OCS and/or CDF address. The choice of whether the
IMS network elements use locally configured addresses or the addresses received by SIP signalling, and the decision on
which interface(s) to use, is left for operator configuration.

All other IMS network elements (S-CSCF, P-CSCF, I-CSCF, BGCF, IBCF, and MGCF) apply offline charging via the
Rf interface using the CDF address as received via SIP signalling or the locally configured CDF address in the IMS
network element. The S-CSCF supports online charging using:

- the ISC interface, i.e. if the application server addressed over ISC is the IMS Gateway Function, or
- the Ro interface directly instead of the ISC, if the IMS Gateway Function is integrated within the S-CSCF.

The offline and online charging function addresses transferred in SIP signalling are encoded in the P-Charging-
Function-Addresses as defined in TS 24.229 [204] and RFC 3455 [406]. The P-Charging-Function-Addresses header
contains the following parameters: CCF (i.e. CDF) and ECF (i.e. OCS).

5.1.2 IMS Charging Correlation

5.1.2.1 Basic Principles for IMS Domain Correlation

The IMS charging correlation information is encoded in the SIP P-Charging-Vector header as defined in the following
sub clauses. The P-Charging-Vector header contains the following parameters: ICID, access network charging identifier
and IOL.

General correlation mechanisms are defined in TS 32.240 [1], and further details about the usage of P-Charging-Vector
are defined in TS 24.229 [204] and RFC 3455 [406].

5.1.2.2 IMS Charging Identifier (ICID)

The IMS domain correlation is based on IMS Charging Identifier (ICID) shared between IMS network elements
involved with the same session/transaction. With ICID it is possible to correlate session/transaction related charging
data generated in different IMS elements (i.e. x-CSCFs, ASs’). The ICID is included in all SIP methods, if the P-
Charging-Vector header is present, and transferred through originating and terminating side nodes, except to UE.

The value of the ICID parameter is identical with the 'icid-value' parameter defined in TS 24.229 [204]. The "icid-value'
is a mandatory part of the P-Charging-Vector and coded as a text-based UTF-8 charset (as are all SIP messages). For
further information regarding the composition and usage of the P-Charging-Vector refer to [204] and RFC 3455 [406].

The ICID value is globally unique across all 3GPP IMS networks for a time period of at least one month, implying that
neither the node that generated this ICID nor any other IMS network element reuse this value before the uniqueness
period expires. The one month minimum uniqueness period counts from the time of release of the ICID, i.e. the ICID
value no longer being used. This can be achieved by using node specific information, e.g. high-granularity time
information and / or topology / location information. The exact method how to achieve the uniqueness requirement is
an implementation issue.

At each SIP session unrelated method, both initial and subsequent (e.g., REGISTER, NOTIFY, MESSAGE etc.), a new,
session unrelated ICID is generated at the first IMS network element that processes the method. This ICID value is
contained in the SIP request and response of that SIP transaction and must be valid for the duration of the transaction.
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At each SIP session establishment a new, session specific ICID is generated at the first IMS network element that
processes the session-initiating SIP INVITE message. This ICID is then used in all subsequent SIP messages for that
session (e.g., 200 OK, (re-)INVITE, BYE etc.) until the session is terminated.

5.1.2.3 Access network charging identifier

The access network charging identifier is the media flow level data shared among the IMS network elements for one
side of the session (either the originating or terminating side). This information is used to correlate the access network
charging data with the IMS charging data. The access network is identified by bearer specific correlation identifier, e.g.
for Packet Switched Access (GGSN address and PDP context Identifier) or Fixed Broadband Access (Multimedia
Charging Identifier). The access network charging identifier is populated in the P-Charging-Vector using the access-
network-charging-info parameter. For further information regarding the composition and usage of the access-network-
charging-info parameter refer to TS 24.229[204] and RFC 3455 [406].

5.1.24 Inter Operator Identifier (101)

The 10l identifies both originating and terminating networks involved in a session/transaction. The 10l may be
generated from each side of session/transaction to identify the home networks associated with each side. The orig-ioi
and term-ioi parameters of P-Charging-Vector represent the originating and terminating operator identifiers. For further
information regarding the composition and usage of the orig-ioi and term-ioi parameters refer to TS 24.229[204] and
RFC 3455 [406].

5.1.2.5 Void
5.1.2.6 SDP handling

SDP information on SIP can have two different meanings; SDP offer or SDP answer. This is captured in the charging
information by a SDP-type parameter that indicates if the SDP media component is an offer or answer. SDP offers can
be sent by either the calling or called party and the Media Initiator Flag identifies who sent the first SDP offer in a SDP
negotiation. SDP can be negotiated more than once in an INVITE or re-INVITE dialog,

5.1.3 IMS support of real-time tariff transfer

The TS 29.658 [206] describes the Real-time Transfer of Tariff Information (RTTI) in SIP. The RTTI may be supported
for the requested service (e.g. tariff information of a value added service residing in the called network or in a specific
Application Server).

According to the procedures described in the TS 29.658 [206], tariff information may be included in the content body of
the following SIP messages: 1xx provisional response, mid-dialog requests, mid-dialog responses or a 200 OK. The
following IMS network elements, IBCF, MGCF, S-CSCF and AS may pass tariff information and record the tariff
information in the corresponding CDRs for IMS offline charging. For online charging, the AS and the IMS-GWF may
send charging information related to the content body of RTTI message over Ro interface to the OCS.

The following security mechanisms shall be used for RTTI:

- IBCF shall accept RTTI information only from trusted IMS networks and filter out RTTI information from
non trusted IMS networks.

- IfRTTI information has to be sent over unsecure domain networks, the security of the domains
interconnection shall rely on Network Domain Security specifications: TS 33.210 [208] and TS 33.310 [209].

- The S-CSCF responsible for the handling of RTTI messages shall follow the common IMS security
specification TS 33.203 [207] to protect against malicious UE that try to bypass the P-CSCF.

5.2 IMS Offline Charging Principles
5.2.1 Basic Principles

The offline charging functionality is based on the IMS network nodes reporting accounting information upon reception
of various SIP methods or ISUP messages, as most of the accounting relevant information is contained in these
messages. This reporting is achieved by sending Diameter Accounting Requests (ACR) [Start, Interim, Stop and Event]
from the IMS network elements to the CDF.
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The Diameter client uses ACR Start, Interim and Stop in procedures related to successful SIP sessions. It uses ACR
Events for unsuccessful SIP sessions and for session unrelated procedures. Further details are specified in the tables
below and in clause 5.2.2.

It is operator configurable in the nodes for which SIP method or ISUP messages an Accounting Request is sent.
Table 5.2.1.1 describes all possible ACRs that might be sent from a P-CSCF, I-CSCF, S-CSCF, IBCF, MGCF or BGCF.
A list of node specific ACRs, along with the AVPs to be included are detailed in TS 32.299 [50].

The ACRs to be sent from a MRFC are described in table 5.2.1.2.

It is configurable for the operators to enable or disable the generation of an ACR message by the IMS node in response
to a particular "Triggering SIP Method /ISUP Message". However, for those table entries marked with *, the operator
can enable or disable the ACR message based on whether or not the SIP (Re) Invite message that is replied to by the
"Triggering SIP Method /ISUP Message" carried piggybacked user data.

Table 5.2.1.1: Accounting Request Messages Triggered by SIP Methods or ISUP Messages
for all IMS nodes except for MRFC and AS

Diameter Triggering SIP Method /ISUP Message
Message
ACR [Start] SIP 200 OK acknowledging an initial SIP INVITE (see note 2 and note 4) (not applicable for BGCF)

SIP ACK acknowledging an initial SIP INVITE (including a SDP answer, see note 4)

ISUP:ANM (applicable for the MGCF)

ACR [Interim] SIP 200 OK acknowledging a SIP
RE-INVITE or SIP UPDATE [e.g. change in media components] (see note 2)

SIP ACK acknowledging an initial SIP INVITE or a SIP RE-INVITE (including a SDP answer, see
note 4)

Expiration of AVP [Acct-Interim-Interval] (see note 2)

SIP 1xx provisional response, mid-dialog requests, mid-dialog responses and SIP INFO embedding
RTTI XML body (applicable for the S-CSCF and IBCF).

ISUP charging ASE (applicable for the MGCF).

SIP Response (4xx, 5xx or 6xx), indicating an unsuccessful SIP RE-INVITE or SIP UPDATE

ACR [Stop] SIP BYE message (both normal and abnormal session termination cases) (see note 2) (not
applicable for BGCF)

ISUP:REL (applicable for the MGCF)

ACR [Event] SIP 200 OK acknowledging non-session related SIP messages, which are:

SIP NOTIFY (see note 1 and note 2)

SIP MESSAGE

SIP REGISTER (see note 1)

SIP SUBSCRIBE (see note 3)

SIP PUBLISH

SIP 200 OK acknowledging an initial SIP INVITE (only for BGCF)

SIP 202 Accepted acknowledging a SIP REFER or any other method

SIP Final Response 2xx (except SIP 200 OK)

SIP Final/Redirection Response 3xx

SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful SIP session set-up

SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful session-unrelated procedure

SIP CANCEL, indicating abortion of a SIP session set-up (see note 2)

I-CSCF completing a Cx Query that was issued in response to a SIP INVITE

NOTE 1: SIP REGISTER with its "Expires" header field or "Expires" parameter equal to 0 or local deregistration due to
expiry means Deregistration (see 3GPP TS 24.229 [204]).

NOTE 2: (only for I-CSCF):  This trigger may only occur if I-CSCF is acting in THIG mode.

NOTE 3: SIP SUBSCRIBE with the field "Expires" set to 0 means unsubscribe.

NOTE 4: If at the time when the SIP 200 OK is received only the SDP offer is available, the CTF may trigger the ACR
message immediately (subsequent ACK containing the SDP answer triggers ACR(interim)),or
may trigger the ACR message once the SIP ACK has been received. The precise behaviour shall depend on
operator policy.
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Table 5.2.1.2: Accounting Request Messages Triggered by SIP Methods for the MRFC

Diameter
Message

Triggering SIP Method

ACR [Start]

SIP 200 OK acknowledging an SIP INVITE for initiating a multimedia ad hoc conferencing session

ACR [Interim]

SIP ACK acknowledging a SIP INVITE to connect an UE to the conferencing session

SIP REINVITE (see Note 1)

SIP BYE (see Note 2)

Expiration of AVP [Acct-Interim-Interval]

ACR [Stop]

SIP BYE message (see Note 3)

SIP CANCEL (see Note 3)

SIP Final Response with error codes 4xx, 5xx or 6xx indicating termination of an ongoing session
(see Note 3)

ACR [Event]

SIP Final/Redirection Response 3xx

SIP Final Response with error codes 4xx, 5xx or 6xx indicating termination of an ongoing session

SIP CANCEL, indicating abortion of a SIP session set-up

SIP REFER

SIP SUBSCRIBE

NOTE 1: This trigger only applies to a user joining an ongoing conferencing session
NOTE 2: This trigger only applies to a user leaving an ongoing conferencing session
NOTE 3: This trigger only applies if this causes the ongoing conferencing session to terminate
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5.2.2 Diameter Message Flows and Types

The flows described in the present document specify the charging communications between IMS entities and the
charging functions for different charging scenarios. The SIP messages and Diameter transactions associated with these
charging scenarios are shown primarily for general information and to illustrate the charging triggers. They are not
intended to be exhaustive of all the SIP message flows discussed in TS 24.228 [200] and they depend on the Diameter
Accounting Requests triggers configured by the operator.

5.2.2.1 Message Flows - Successful Cases and Scenarios

52211 Session Establishment - Mobile Origination

The following figure shows the Diameter transactions that are required between CSCF and CDF during session
establishment originated by a UE.

Visited Network Home Network
CDF | | CDF
UE P-CSCF . S-CSCF
(visited) (home)
1. INVITE
1. INVITE

Service Control

1. INVITE

A
>
< More SIP signalling >

 2.200 OK (Invite)
Y

Service Control

_2.200 OK (Invite)
Y

_2.200 OK 3. Accounting Requegt [Start]
< A

5. Accounting Request [Start]

Open a P-CSCF CDR Open a S-CSCF CDR

6. Accounting Answejr 4. Accounting Answe

< More SIP signalling >

| SIP Session established |
T T T T T

Figure 5.2.2.1.1-1: Message Sequence Chart for Session Establishment (Mobile Origination)

=

The session is initiated.

The destination party answers and a final response are received.

3. Upon reception of the final response, the S-CSCF sends an Accounting-Request with
Accounting-Record-Type indicating START_RECORD to record start of a user session and start of
a media component in the S-CSCF CDR.

The CDF acknowledges the reception of the data and opens an S-CSCF CDR.

Same as 3, but for P-CSCF.

Same as 4, but creating a P-CSCF CDR.

n

SRS
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5221.2 Session Establishment - Mobile Termination

The following figure shows the Diameter transactions that are required between CSCF and CDF during a session
establishment that is terminated to a mobile. The I-CSCF is only involved in the INVITE transaction.

Visited Network Home Network
’ UE P-CSCF (V?SREF " ‘ ’ S-CSCF (r%%i) 1-CSCF ‘
1. INVITE
Cx Query with the HSS

1. INVITE

A

2. Accounting Request [[Event]

Create I-CSCF CDR
3. Accounting Answer
>
Service Control

1. INVITE
1. INVITE
<
< More SIP signalling >
4.200 OK

4.200 OK

5. Accounting Requegt| [Start] 4.200 OK

4. 200 OK

7. Accounting Requegt [Start]
Open P-CSCF CDR
Open S-CSCF CDR

6. Accounting Answel 8. Accounting Answe
<
<

< More SIP signalling >

l SIP Session established ‘

Figure 5.2.2.1.2-1: Message Sequence Chart for Session Establishment (Mobile Termination)

1. The session is initiated.
Upon completing a Cx query the 1-CSCF sends an Accounting Request with the
Accounting-Record-Type set to EVENT.
The CDF acknowledges the data received and creates an 1-CSCF CDR.
The destination party answers and a final response are sent.
- 8. These steps are identical to the corresponding steps described in clause 5.2.2.1.1.

n

ok w
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The following figure shows the Diameter transactions that are required between CSCF and CDF when a UE generates a
SIP (Re-)INVITE or SIP UPDATE in mid-session, e.g. in order to modify media component(s), or when the hold and
resume procedure is executed.

.

o

3!

Service Control

1. INVITE/
UPDATE

Visited Network Home Network
UE P-CSCF CDF N S-CSCF CDF |
(visited) (home)
l l l [ [
SIP Session ongoing
1. INVITE/ 1. INVITE/
UPDATE UPDATE

More SIP signalling

S

2. 200 OK (Invite/U

date)

-

Service Control

_2.200 OK (Invite/Update)

2. 200 OK (Invite/Update)
<

5. Accounting Request [Interim]

Update the P-CSCF CDR

6. Accounting Answer

3. Accounting Reque|

st [Interim]

Update the S-CSCF CDR

4. Accounting Ans
<

er

SIP Session continues

|

Figure 5.2.2.1.3-1: Message Sequence Chart for Media Modification

Modified media information is received from the subscriber.
The destination party acknowledges the media modification.

At modification of a media, the S-CSCF sends Accounting-Request with Accounting-Record-Type
indicating INTERIM_RECORD to record modification of a media component in the S-CSCF

CDR.

The CDF acknowledges the reception of the data and updates the S-CSCF CDR.
Same as 3, but for P-CSCF.
Same as 4, updating the P-CSCF CDR.
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52214 Session Release - Mobile Initiated

The following figure shows the Diameter transactions that are required between CSCF and CDF for a session release
that is initiated by the UE.

Visited Network Home Network
| UE P-CSCF CDF | | S-CSCF CDF
(visited) (home)
1.BYE
71 1.BYE
Service Control
2. Accounting Requegt [Sto|
g qlé [Stop] 1. BYE N
>
Close the P-CSCF CDR |
4. Accounting Requegt [Stop]
3. Accounting Answer
Close the S-CSCF CDR
5. Accounting Answer
Y
6.200 OK
6.200 OK <
_6.200 OK
<

Figure 5.2.2.1.4-1: Message Sequence Chart for Session Release

=

The session is released.

At session termination the P-CSCF sends Accounting-Request with Accounting-Record-Type
indicating STOP_RECORD to record stop of a session and stop of a media component in the
P-CSCF CDR.

The CDF acknowledges the reception of the data and closes the P-CSCF CDR.

Same as 2, but for S-CSCF.

Same as 3, closing the S-CSCF CDR.

The release is acknowledged.

n

oukrw

3GPP



Release 9 22 3GPP TS 32.260 V9.2.0 (2009-12)
52215 Session-Unrelated Procedures

The following figure shows the Diameter transactions that are required between CSCF and CDF for session-unrelated
IMS procedures, i.e. those that relate to the Diameter ACR [Event], as listed in Table 5.2.1.1.

Visited Network Home Network

| UE P-CSCF CDF N S-CSCF CDF |
(visited) (home)

1. SIP Request (e.g{SUBSCRIBE)

1. SIP Request (e.g.| SUBSCRIBE)

>

Service Control
< More SIP signalling >

| 2. SIP Response
"~

2. SIP Response : "
< p 3. Accounting Requept [Event]

5. Accounting Requast [Event]

Create P-CSCF CDR Create S-CSCF CDR

=

6. Accounting Answe 4. Accounting Answer

<

Figure 5.2.2.1.5-1: Message Sequence Chart for Session-Unrelated Procedure

1. The P-CSCF receives a "SIP Request” (e.g. SUBSCRIBE) from the subscriber.
2. The "SIP Request" is acknowledged by the "SIP Response" as follows:

- in the successful case, a 200 OK message is returned;

- in case of failure an appropriate SIP error message is returned.

Depending on the used SIP method, there might be additional signalling between steps 1 and 2.

3. After the completion of the procedure, the S-CSCF sends Accounting-Request with Accounting-
Record-Type indicating EVENT_RECORD to record transaction specific information in the
S-CSCF CDR.

4. The CDF acknowledges the reception of the data and produces an S-CSCF CDR.

5. Same as 3, but for P-CSCF.

6. Same as 4, creating a P-CSCF CDR.
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52216 Session Establishment - PSTN Initiated

The following figure shows the Diameter transactions that are required between MGCF and CDF during session
establishment initiated from the PSTN side.

Home Network

PSTN MGCE CDF
(home)
1. 1AM o
>
2. INVITE
N,
>
< More SIP/ISUP signalling >
3. 200 OK (Invite)
4. ANM

A

5. Accounting Request [Startl
Ll

Open a MGCF CDR |

6. Accounting Answer
< More SIP signalling >

Session established |

Figure 5.2.2.1.6-1: Message Sequence Chart for Session Establishment (PSTN Initiated)

1. The session is originated from the PSTN.

2. The session setup is triggered in the IMS.

3. The destination party answers and a final response are received.
4. MGCF forwards an answer message to the PSTN.

5. Upon reception of the final response, the MGCF sends an Accounting-Request with
Accounting-Record-Type indicating START_RECORD to record start of a user session and start of a media component
in the MGCF CDR.

6. The CDF acknowledges the reception of the data and opens a MGCF CDR.
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Session Establishment - IMS Initiated

The following figure shows the Diameter transactions that are required between BGCF, MGCF and CDF during session
establishment initiated from the IMS side.

4. 200 OK (Invite)
(—

Home Network

BGCF MGCF CDF PSTN
1. INVITE
1. INVITE
2. 1AM
< More SIP/ISUP signalling >
_ 3.ANM

A

4. 200 OK (Invite)

5. Accounting Request [$tart]

Open a MGCF CDR

_6. Accounting Answer

7. Accounting Request [Event]

rg

| Create a BGCF CDR

8. Accounting Answer

< More SIP/ISUP signalling >

Session established |

Figure 5.2.2.1.7-1: Message Sequence Chart for Session Establishment (IMS Initiated)

agrwbdE

o

The session is originated from the IMS.

A session towards PSTN is established.

The destination party answers and an answer message are received.

A final response message is sent to the session originator.

Upon reception of the answer message, the MGCF sends an Accounting-Request with
Accounting-Record-Type indicating START_RECORD to record start of a user session and start of
a media component in the MGCF CDR.

The CDF acknowledges the reception of the data and opens a MGCF CDR.

Upon reception of the 200 OK message, the BGCF sends an Accounting-Request with
Accounting-Record-Type indicating EVENT_RECORD to record start of a user session and start
of a media component in the BGCF CDR.

The CDF acknowledges the reception of the data and creates a BGCF CDR.
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52218 Session Release - PSTN Initiated

The following figure shows the Diameter transactions that are required between MGCF and CDF during a PSTN
initiated session release.

Horme Network

MGCF CDF PSTN

Session ongoing

1L REL

A

2.BYE

A

3.RLC

4. Accounting Request [$top]

Close the MGCF CDR

5. Accounting Answer

Figure 5.2.2.1.8-1: Message Sequence Chart for Session Release (PSTN initiated)

The session release is initiated from PSTN.

Session release continues within IMS.

The reception of the release message is acknowledged.

Upon reception of the release message, the MGCF sends an Accounting-Request with
Accounting-Record-Type indicating STOP_RECORD to record stop of a session in the MGCF
CDR.

5. The CDF acknowledges the reception of the data and closes the MGCF CDR.

N e
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52219 Session Release - IMS Initiated

The following figure shows the Diameter transactions that are required between MGCF and CDF during a IMS initiated
session release.

Home Network

MGCF CDF PSTN

Session ongoing

1. BYE

Y

2. REL

Y

3.RLC

A

4. Accounting Request [$top]

Close the MGCF CDR

5. Accounting Answer

Figure 5.2.2.1.9-1: Message Sequence Chart for Session Release (IMS initiated)

The session release is initiated from the IMS side.

A release message is sent towards PSTN.

The acknowledgement of the release message is received from PSTN.

Upon reception of the BYE message the MGCF sends an Accounting Request with Accounting
Record Type indicating STOP_RECORD to record stop of a session in the MGCF CDR.

5. The CDF acknowledges the reception of the data and closes the MGCF CDR.

el NS>
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5.2.2.1.10 Multi-Party Call

The following figure shows the establishment of an ad hoc conference (multiparty call). An AS (acting as B2BUA)
performs third party call control with the MRFC, where the S-CSCF is in the signalling path. The Application Server
that is in control of the ad hoc conference is aware of the MRFC capabilities. Note that only accounting information
sent from the MRFC is shown in detail in the figure. The SIP messages are for illustrative purpose only.

UE-1 AS S-CSCF CDF MRFC UE-2 UE-3

1. INVITE (MPTY) >

i. INVITE (MPTY)

Service Logic

2. INVITE (UE-2 SDP) 2. INVITE (UE-2 SDP) >
3. Q)O OK (UE-2 SDQ) 3. 200 OK|(UE-2 SDP)

4, Aciounting request [Start]

| Open MRFC CDR |

5. Accounting Answgr

6. INVITE (UE-2 SP) 6. INVITE (UE-2 SDP
7. 290 OK (UE-2 SDR) 7. 200 OK (UE-2 SDP)
8.ACK (UE-2 SDR)| 8. ACK (UE2 SDP) J

9. Accounting request [Interim]

| Update MRFC CDR |

10. Accounting Ansger

11. ACK (UE-2 SD§ 11, ACK (UE-2 SDP >
12, INVITE (UE-3 §DP) 12. INVITE (UE-3 SDP) >

13. 200 OK (UE-3 S[:)‘P) 13. 200 OK (UE-3 SDP)

)
14. INVITE (UE-3 iDP) 14. INVITE (UE-3 SDP) >
15. 200 OK (UE-3 SQD) 15. 200 OK (UE-3 SDP)

)l
16. ACK (UE-3 SDg 16. ACK (UE-3 SDP) >

17. Accounting request [Interim]
| Update MRFC CDR |
18. Accounting Ansger

19. ACK (UE-3 SDp 19. ACK (UE-3 SDP) >

20. INVITE (UE-1 SDP)  20. INVITE (UE-1 SDP)
Lt

21,Q00 OK (UE-1 SQP)  21. 200 OK (UE-1 SDP)
22. 200 OK (MPTY)
«23-200 OK (MPTY)

24, ACK (UE-1 SD 24. ACK (UE-1SDP)

25. A:Eounting request|[Interim]
»l

27. ACK (MPTY) q Update MRFC CDR
Ll

26. Accounting Answer

28.‘ACK (MPTY)

Figure 5.2.2.1.10-1: Message Sequence Chart for Multi-Party Call Establishment in MRFC
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10.

11.

12 -13..
14. -15.

16.
17.

18.

19

20 -21.

22 - 23.

24.
25.

26.

27 -28.

NOTE:

28 3GPP TS 32.260 V9.2.0 (2009-12)

Sessions exist between UE-1 and UE-2, and between UE-1 and UE-3. A request is received from
UE-1for putting all parties together to a multi-party call.

Request and acknowledgement to initiate multi-party call. MRFC assigns a conference-ID that is
used by the AS in subsequent interactions with the MRFC in INVITE messages connecting other
endpoints (see TS 23.228 [201]). Path establishment between AS and MRFC for UE-2.
At start of session establishment the MRFC sends an Accounting-Request with Accounting-
Record-Type indicating START_RECORD to record start of multi-party call in the MRFC CDR
The CDF acknowledges the reception of the data and creates the MRFC CDR. 'Calling Party
Address', 'Service Request Time Stamp', 'Service ID' (holding the conference-1D) etc. are included
in the MRFC CDR

Path establishment between UE-2 and AS. Same ICID is used as for the path between AS and
MRFC for UE-2 (step 2. - 3.).
Acknowledgement of path between AS and MRFC for UE-2.

The MRFC may send an Accounting-Request with Accounting-Record-Type indicating
INTERIM_RECORD to report that UE-2 has been connected to the multi-party call.

The CDF acknowledges the reception of the data and includes UE-2 in the field 'Application
Provided Called Parties' of the MRFC CDR.
Acknowledgement of path between AS and UE-2. Now a path between UE-2 and MRFP via AS is
established.

Request and acknowledgement to establish path between AS and MRFC for UE-3.

Path establishment between UE-3 and AS. Same ICID is used as for the path between AS and
MRFC for UE-3 (step 12. - 13.).

Acknowledgement of path between AS and MRFC for UE-3.

The MRFC may send an Accounting-Request with Accounting-Record-Type indicating
INTERIM_RECORD to report that UE-3 has been connected to the multi-party call.

The CDF acknowledges the reception of the data and includes UE-3 in a new field 'Application
Provided Called Parties' of the MRFC CDR.

Acknowledgement of path between AS and UE-3.

Request and acknowledgement to establish path between AS and MRFC for UE-1. Same ICID is
used as for the path between UE-1 and AS (step 1.).

Request for multi-party conference with UE-2 and UE-3 is acknowledged to UE 1. Implicit
acknowledgement of path UE-1 to AS.

Acknowledgement of path between AS and MRFC for UE-1.

The MRFC may send an Accounting-Request with Accounting-Record-Type indicating
INTERIM_RECORD to report that UE-1 has been connected to the multi-party call.

The CDF acknowledges the reception of the data and includes the field 'Service Delivery Start
Time Stamp' into the MRFC CDR.

UE-1 acknowledges the multi-party call session establishment.

It is in the responsibility of the AS to terminate the sessions existing at the beginning of the multi-party
call establishment between UE-1 and UE-2 and between UE-1 and UE-3 (see step 1.) in case of
successful multi-party call establishment. This is not shown in the diagram above.
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522111 AS Related Procedures - AS Acting as a Redirect Server

Application servers may support a multitude of services which are not specified in 3GPP standards. Therefore it is not
possible to standardise charging flows and procedures for those services. However, for all such services, the AS may
apply either Event Charging, where ACR [Event] messages are generated, or Session Charging, using ACR [Start, Stop
and Interim]. The following clauses depict one example for each of the two scenarios. The first procedure, AS acting as
a Redirect Server, depicts the "event" case, while the second procedure, AS acting as a VVoice Mail Server, depicts the
""session" case.

The following figure shows the case where an Application Server acts as a Redirect Server. In the figure below, UE-1
sets up a session towards UE-2 but due to Call Forwarding functionality located in the AS, a new number (to UE-3) is
returned to UE-1. Finally UE-1 sets up the session towards UE-3.

Originating UE-1 Terminating UE-2 Home Network Terminating UE-3
home network home network
| oo || |

i AS
S-CSCF (home)
1. INVITE

Ny,

| Service control

1. INVITE

AN

Application performs
number translation

12. 302 MOVED TEMPORARILY

Y

3. ACK

6. 302 MOVED TEMPORARILY 4. Accounting Request [Event]
< Ll

«<

7. ACK Create an AS CDR

Ny,
>

5. Accounting Answer
Y

8. INVITE

\4

Setting up session towards UE-3

Figure 5.2.2.1.11-1: Message Sequence Chart for AS Acting as a Redirect Server

1. Sessions initiated by UE-1 towards UE-2.

2.-3. Response indicating that session should be redirected towards another number (UE-3).

4 After successful service execution, the AS sends Accounting-Request with
Accounting-Record-Type indicating EVENT_RECORD to record service specific information in

the AS CDR.
5. The CDF acknowledges the reception of the data and creates the AS CDR.
6-7. Response indicating that session should be redirected towards another number (UE-3).
8. Session is initiated by UE-1 towards UE-3.
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5.2.21.12 AS Related Procedures - AS Acting as a Voice Mail Server

The following figure shows the case where an Application Server acts as a Voice Mail Server. S-CSCF invokes the AS
acting as Voice Mail Server according to procedure as defined in TS 23.218 [203].

S-CSCE AS (Voice CDF |
Mail)
[ | |
SIP signalling
1. Invite
g

Voice mail service invoked.

2. 200 OK (Invite)

< 3. Accounting Request [Start]
AN

Ll

Open an AS CDR

4. Accounting Answer

<
Y

Voice mail session (playing announcements, etc.)... When voice mail ends, tearing down session

5. BYE

6. Accounting Request [Stap]
g

Close the AS CDR

7. Accounting Answer
<

Figure 5.2.2.1.12-1: Message Sequence Chart for AS Acting as a Mail Server

1. AS receives the INVITE from the S-CSCF.

2. AS acknowledges the initiated VVoice Mail session by issuing a 200 OK in response to the INVITE.

3. AS sends Accounting-Request with Accounting-Record-Type indicating START_RECORD to
record start of a voice mail session.

4. The CDF acknowledges the reception of the Accounting-Request with Accounting-Record-Type
indicating START_RECORD and opens a AS CDR.

5. Voice mail session release is initiated.

6. Upon reception of release message AS sends an Accounting-Request with Accounting-Record-
Type indicating STOP_RECORD to record stop of a session in the AS CDR.

7. The CDF acknowledges the reception of the data and closes the AS CDR.
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