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3.2
Abbreviations

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

3G
3rd Generation

3GPP
3rd Generation Partnership Project

AoC
Advice of Charge

BD
Billing Domain

BS
Billing System

CAI
Charge Advice Information

CAMEL
Customized Applications for Mobile network Enhanced Logic

CCF
Charging Collection Function

CDF
Charging Data Function

CDR
Charging Data Record

CGF
Charging Gateway Function

CPH
Call Party Handling

CS
Circuit Switched

CTF
Charging Trigger Function

DP
Detection Point

EDP
Event Detection Point

EIR
Equipment Identity Register

EMS-Digits
North American Emergency Service Routing Digits

EMS-Key
North American Emergency Service Routing Key

FCI
Furnish Charging Information

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

ICA
Initiate Call Attempt

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

JIP
Jurisdiction Information Parameter

LAC
Location Area Code

LCS
LoCation Service

LR
Location Request

LRN
Location Routing Number

MAP
Mobile Application Part

MLC
Mobile Location Center

MOC
Mobile Originated Call (attempt)

MO-LR
Mobile Originated - Location Request

MS
Mobile Station

MSC
Mobile Switching Centre

MSRN
Mobile Station Roaming Number

MTC
Mobile Terminated Call (attempt)

MT-LR
Mobile Terminated - Location Request

NE
Network Element

NI-LR
Network Induced - Location Request

OCS
Online Charging System

O-CSI
Originating - CAMEL Subscription Information

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephony Network

RDI
Restricted Digital Information

RNC
Radio Network Controller

SAC
Service Area Code

SCF
Service Control Function

SCI
Subscriber Controlled Input

SCI
Send Charging Information

SCUDIF
Service Change and UDI/RDI Fallback

SMS
Short Message Service

SRF
Specialised Resource Function

T-CSI
Terminating - CAMEL Subscription Information

TDP
Trigger Detection Point

UI
User Interaction

UMTS
Universal Mobile Telecommunications System

USSD
Unstructured Supplementary Service Data

UDI
Unrestricted Digital Information

UTRAN
Universal Terrestrial Radio Access Network

VAS
Value Added Service
VCC 
Voice Call Continuity
VLR
Visitor Location Register

VMSC
Visited MSC

VPLMN
Visited PLMN

VT-CSI
Visited Terminating - CAMEL Subscription Information
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5.1.3
Special cases and considerations

The following clauses provide detailed consideration on CS domain specific items and topics.
<…>

5.1.3.16
Voice Call Continuity (VCC) between CS and IMS (IP Multimedia Subsystem)
Voice Call Continuity is a home IMS application that provides capabilities to transfer voice calls between the CS domain and the IMS. VCC provides functions for voice call originations, voice call terminations and for Domain Transfers between the CS domain and the IMS. This feature is defined in 3GPP TS 23.206 [210].

The following principles apply to MSC that are capable of VCC:

In case of CS Origination call with anchoring in the IMS, the Access Leg is charged as follows: Normal MOC CDR is generated by the VMSC without any special handling. The CDRs generated within the IMS Domain (i.e. MGCF, I-CSCF, S-CSCF, VCC AS) to complete the anchoring mechanism are correlated in order to apply special handling. One example of special handling is to zero rate the IMS resource usage. 
In case of IMS origination call, the Access Leg is charged as follows: Normal IMS and IP-CAN (e.g. WLAN or GSM/GPRS) charging mechanism are applied. These mechanisms are defined in 3GPP TS 32.260 [55] and IP-CAN Middle Tier TS respectively.
In case of Incoming call received via CS and routed to IMS, the Remote Leg is charged as follows: Normal MTC CDRs are generated by the GMSC without any special handling. The CDRs generated within the IMS Domain to complete the Domail selection procedure are correlated to apply special handling. One example of special handling is to zero rate the IMS resource usage. 

In case of Incoming call received via CS and routed to CS with anchoring, the Remote Leg is charged as follows: Normal MTC CDRs are generated by the GMSCand the VMSC without any special handling. The CDRs generated within the IMS Domain to complete the anchoring procedure are correlated to apply special handling. One example of special handling is to zero rate the IMS resource usage. 

In case of Incoming call received via IMS and routed to IMS, the Remote Leg is charged as follows: Normal IMS and IP-CAN (e.g. WLAN or GSM/GPRS) charging mechanism are applied. These mechanisms are defined in 3GPP TS 32.260 [55] and IP-CAN Middle Tier TS respectively.

In case of Incoming call received via IMS and routed to CS with anchoring, the Remote Leg is charged as follows: Normal MTC CDRs are generated by the GMSC or the VMSC without any special handling. The CDRs generated within the IMS Domain to complete the domain selection procedure are correlated to apply special handling. One example of special handling is to zero rate the IMS resource usage. 
In case of Domain Transfer from IMS to CS, the Access Leg is charged as follows: Normal MOC CDR is generated by the MSC of the new Access Leg. The IMS CDRs generated to perfom Domain Transfer are correlated to apply special handling (e.g. zero rate the IMS CDRs). The IMS CDRs of the Source-Access Leg (i.e. the Access leg previously established over IMS) are closed when the Source Acces Leg is released following normal CDR closure associated with SIP session release. The IMS CDRs of the Remote Leg are updated according to the SDP Information provided during the Access Leg Update procedure described in 3GPP TS 23.206 [210].
In case of Domain Transfer from CS to IMS, the Access Leg is charged as follows: The MOC CDRs of the Source-Access Leg (i.e. the Access leg previously established over CS) are closed when the Source Acces Leg is released following normal CDR closure associated withCS call release. New IMS CDRs are opened when the new Access leg over IMS is established. The IMS CDRs of the Remote Leg are updated according to the SDP Information provided during the Access Leg Update procedure described in 3GPP TS 23.206 [210].
For further information concerning the recording of VCC see the example scenario in clause 5.2.1.25
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5.2
CS domain offline charging scenarios

5.2.1
Basic principles

This clause contains a number of example scenarios illustrating the purpose and practical usage of the various types of records defined in the previous clauses. 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 clause has been enabled;

· that the HLR interrogation records are produced in the HLR and not the interrogating MSC server;

· that supplementary service actions are recorded in separate CDRs.

The following conventions have been used for the figures contained within this clause:

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

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

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

The following examples are included:

1) Mobile to Land (outgoing) call;

2) Land to Mobile (incoming) call;

3) Mobile to Mobile call within the same network;

4) Incoming call to a roaming subscriber;

5) Incoming call to a PLMN Service Centre;

6) Call Forwarding Unconditional;

7) Call Forwarding conditional (on Busy);

8) Delivery of a Mobile Terminated Short Message;

9) Call Hold and Multi-party services;

10) Outgoing call handled by CAMEL;

11) Incoming call handled by CAMEL without redirection;

12) Incoming call to a roaming 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) Late forwarded call controlled by CAMEL;

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

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

20) Outgoing call handled by CAMEL Dialled CSI Trigger;

21) Incoming call handled by CAMEL with redirection decided and forwarding leg handled by CAMEL;

22) gsmSCF initiated wake-up call handled by CAMEL CPH;

23) Three party conference handled by CAMEL CPH;

24) Mobile terminated location request.
25) VCC CS Incoming call with anchoring in the IMS
<…>

5.2.1.25
CS Incoming call handled by VCC with anchoring in the IMS
Figure 5.2.1.25 illustrates a CS incoming call from a VCC UE-A to a VCC UE-B
The VCC UE-A originates a voice call in the CS domain using UEB dial number ( B_MSISDN). UEA has an active O-CSI (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 (allocation of an IMRN – IP Multimedia Routing Number to route the call to the CCCF) the call control is returned to MSC-A.

MSC server-A generates an MOC record for the VCC UE-A. This record may be linked to an optional SCF-record. The record includes O-CSI data.

The MSC server routes call towards the user's (VCCUEA) home IMS network for anchoring, using the IMRN via MGCF (Media Gateway Control Function) (3).
Receiving the IMRN from the VMSC, the MGCF initiates an INVITE message (SIP protocol message) towards 

the I-CSCF in the home IMS of the originating VCC user (UEA) (4). The MGCF generates an Accounting Request (ACR) that includes the IMS Correlation ID (ICID) and indication of the handling of the CDR (e.g. charge/no charge). See 3GPP TS 32.260 [55] for further details on MGCF CDR generation.
The I-CSCF routes the INVITE message based on standard procedures specified in 3GPP TS 23.228 [211]. The I-CSCF generates an Accouting Request. The I-CSCF forwards the INVITE message via the S-CSCF (5) to the CCCF (6). Both the S-CSCF and the CCCF generate an Accounting Request for the Access Leg.
The CCCF use the original called number and the calling party number to set up the outgoing call leg to party –B (UEB) via the VCC user's S-CSCF (VCCUEA) (7). The CCCF generate an Accounting Request for the Remote leg.
The generated ACRs are subsequently transferred to the CDF/CGF of the HPLMN (A). The generated CDRs are subsequently transferred to the Billing System of the HPLMN (A). The 
The following records are generated in HPLMN in this call scenario.

Table 5.2.1.25: Records Generated for an Incoming Call Handled by VCC with anchoring in the IMS
	IMS Nodes
	MSC server

	MGCF CDR
	MTC record

	I-CSCF CDR
	

	S-CSCF CDR
	

	VCC CCCF CDR (Access Leg)
	

	VCC CCCF CDR (Remote Leg)
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Figure 5.2.1.25: Incoming call handled by VCC with anchoring in the IMS
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Annex B (informative):
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-

-
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

-
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-
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b)
other charging specifications

-

c)
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-
3GPP TS 22.101: "Service aspects; Service principles".

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

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

-
ITU-T Recommendation X.121: "International numbering plan for public data networks".

-
GSM 12.00: "Network Management (NM); Part 1: Objectives and structure of network management".
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