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3.1
Definitions

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

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

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

Advice of Charge (AoC) service: combination of one or more services, both basic and supplementary, together with a number of other charging relevant parameters to define a customized service for the purpose of Advice of Charge

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

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

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

CAMEL subscription information: identifies a subscriber as having CAMEL services

CDR field categories: Defined in 3GPP TS 32.250. They are divided into the following categories:

* Mandatory: field that shall be present in the CDR.

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

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

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

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.

charged party: user involved in a chargeable event who 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 destination: also referred to as a destination for charging, this is a nominal reference defining the point of termination of a connection for charging purposes

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

circuit switched domain: domain within UMTS in which information is transferred in circuit mode
GSM only: indicates 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.

I2 reference point: specified for use of call control protocol between MSC Server enhanced for ICS toward CSCF/ACTF, based on Mw reference point as defined in TS 23.002 [103] and the 3GPP profile of SIP as defined in accordance with TS 24.229 [220] and TS 23.292[219].
inter-system change: change of radio access between different radio access technologies such as GSM and UMTS

in GSM,...: qualifier indicating that this paragraph applies only to GSM System

in UMTS,...: qualifier indicating that this paragraph applies only to UMTS System

near real time: near real time charging and billing information is to be generated, processed, and transported to a desired conclusion in less than 1 minute
observed IMEI ticket: record used to describe an EIR relevant event e.g. a blacklisted IMEI

offline 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

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

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

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 utilization charges for the use of a particular service

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

* * * Next Change * * * *

3.2
Symbols

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

A
Interface between an MSC and a BSC

Bc
Reference point for the CDR file transfer from the Circuit Switched CGF to the BD.

Gd
Interface between an SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN

Gs
Interface between an SGSN and an MSC/VLR.

I2
Interface between MSC Server enhanced for ICS and CSCF/ATCF
Iu
Interface between the RNS and the core network. It is also considered as a reference point

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

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

Mc
Interface between the MGW and (G)MSC server

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

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

Uu
Interface between the Mobile Station (MS) and the UMTS fixed network part.

PS
Packet Switched

TAP
Transferred Account Procedure

CFB
Call Forwarding on Busy

CFNRY
Call Forwarding on No ReplY

ANM
ANswer Message

* * * Next Change * * * *

3.3
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
ATCF
Access Transfer Control Function
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 

CGI
Cell Global Identifier

CPH
Call Party Handling

CS
Circuit Switched
CSCF
Call Session Control Function (I-Interrogating; P-Proxy; and S-Serving)

CTF
Charging Trigger Function
DN
Domain Name

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

ICS
IMS Centralized Services

IMEI
International Mobile Equipment Identity
IMS
IP Multimedia Subsystem

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)

MTRF
Mobile Terminating Roaming Forwarding

MT-LR
Mobile Terminated - Location Request

NE
Network Element

NetLoc
Network provided Location information

NI-LR
Network Induced - Location Request

OCS
Online Charging System

O-CSI
Originating - CAMEL Subscription Information

PLMN
Public Land Mobile Network
PSI
Public Service Identity

PSTN
Public Switched Telephony Network

RDI
Restricted Digital Information

RNC
Radio Network Controller

SAC
Service Area Code

SAI 
Service Area Identification
SCC AS
Service Centralization and Continuity Application Server
SCF
Service Control Function

SCI
Subscriber Controlled Input

SCI
Send Charging Information

SCUDIF
Service Change and UDI/RDI Fallback
SRVCC
Single Radio Voice Call Continuity
SMS
Short Message Service

SRF
Specialised Resource Function

T-CSI
Terminating - CAMEL Subscription Information
TAP
Transferred Account Procedure
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

* * * Next Change * * * *

4.1
High level CS domain architecture

Figure 4.1 shows the 3G logical architecture as described in TS 23.002 [103]. Refer to TS 23.002 [103] for a description of the reference points not covered in the present document.
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Figure 4.1: Overview of the 2G, 3G CS and PS and E-UTRAN PS logical architecture

The 3rd Generation Mobile system is logically implemented on the GSM/GPRS structure through the addition of a new air interface supported by two network nodes, the RNC and the Node B. No inference should be drawn about the physical configuration on an interface from figure 4.1.

The CAMEL entities are not shown in figure 4.1. For the relationship ship of the CAMEL entities to the core network entities illustrated above, refer to TS 23.002 [103].

Network architecture for service centralization and continuity is presented in TS 23.002 [103].
* * * Next Change * * * *

4.3
CS domain online charging architecture

CS domain online charging is implemented by CAMEL techniques as described in TS 23.078 [207] and TS 29.078 [212], i.e. outside the scope of this specification.

NOTE:
that the CDRs described in the present document do contain CAMEL information. This is because some of that information is relevant to offline charging in case of CAMEL control of (part of) the call, and thus needs to be captured in the offline charging information. However, this is not related to the online charging functions for the CS domain.

* * * Next Change * * * *

5.1.2
Charging information

The MSC server and Gateway MSC server are responsible for the collection of all charging relevant information for each MS and PSTN connection and for the storage of this information in the form of CDRs.

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

The Gateway MSC server acts as a gateway into other PLMNs or fixed networks. Within the PLMN, the GMSC server is responsible for the generation of CDRs for calls routed from or into other networks.

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

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

Each CDR captures all charging information relevant to the call, or in case of partial CDRs (see clause 5.1.3.6), the portion of a call that the CDR covers. Depending on the type of CDR and the node producing it, this includes information on tele- and bearer services (which may include radio resource usage) and supplementary service invocation / termination. As far as tele- and bearer services are concerned, all service information is embedded in the appropriate CS CDR, i.e. there are no specific "service CDRs" in the CS domain. For Supplementary Services, the exact treatment is specified in clause 5.1.3.3.

In addition to the information collected from the network elements, network management functions are required for the administration of on-line charging data stored in the MSC servers. This data is employed to drive the charge display in the Mobile Station (MS) as required by the Advice of Charge (AoC) service and defined by TS 22.086 [204] and TS 22.024 [203].

In case of ICS will not all supplementary services handled also IMS-AS therefore the MSC server enhanced with ICS can not add the services information to CDR. (new phrase) MSC server will not cover the IMS invoked services
Note: Service centralization and continuity charging part is generated at IM subsystem side. 
* * * Next Change * * * *

5.1.2.2.2
"Visitors" from other PLMNs

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

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

For traditional CS call, the operator has received all the information from one CDR, MOC or TAP CDR.

After ICS/SRVCC the call is anchored in the home network, part of charging information will be from visited PLMN by TAP CDR and other part of information will be home PLMN directly by IMS CDR.
* * * Next Change * * * *

5.1.3.17
Enhanced MSC server for SRVCC support

The standard MSC behaviour is enhanced for supporting Single Radio Voice Call Continuity (SRVCC) between E‑UTRAN access and UTRAN/GERAN accesses, between UTRAN (HSPA) access and UTRAN/GERAN accesses,  for voice calls and emergency calls anchored in the IMS, as defined in  TS 23.216 [215]. Charging is provided from the MSC server enhanced for SRVCC for successful calls/emergency calls transfer. 

When session transfer procedure from IMS to CS is performed by MSC server enhanced for SRVCC interfacing IMS through a SIP interface, according to TS 23.237, this MSC server enhanced for SRVCC behaves as an end-point of the IMS domain, and as such, generates an IMS Charging Identifier (ICID) in order to allow correlation. See TS 32.260 [50] for IMS Charging Identifier (ICID) definition. 

The Network provided Location information (NetLoc) is described in the TS 23.228 [211] and for emergency service request using PCC-based solutions for the UE location in TS 23.167[218].
Note: In case of SRVCC the “anchor MSC” is  not aware of some relevant call information e.g duration of the whole call, real called_number, because the call previously started on PS side before the  transfer to CS-side . Only the IMS Charging is aware of whole duration of the call.


* * * Next Change * * * *

5.1.3.x
Enhanced MSC server for ICS support

The standard MSC behaviour is enhanced for supporting ICS for voice/video calls, as defined in TS 23.292 [219]. Charging is provided from the MSC server enhanced for ICS for voice/video call. 

When session setup is performed by MSC server enhanced for ICS interfacing IMS through a SIP interface, according to TS 23.292 [219], this MSC server enhanced for ICS behaves as an end-point of the IMS domain, and as such, generates an IMS Charging Identifier (ICID) in order to allow correlation.
Terminating case the IMS Charging Identifier (ICID) may be generated by one IMS network element (e.g. the P-CSCF originating side) and forwarded to another IMS network elements. Enhanced MSC server for ICS receives the ICID by the INVITE from incoming side. The MSC server enhanced for ICS includes the ICID to CDRs for correlation purpose.
In register case the MSC server also generates the Inter Operator Identifier (IOI) for identifiying involved network in a REGISTER-transaction. 
In addition to the standard MSC Server behaviour, an MSC Server that has been enhanced for ICS shall provide the User Location Information (e.g. CGI or SAI) and/or UE Time Zone for an identified ICS user as specified in TS 23.292[219]. 

The MSC server shall include the ICID as specified in TS 32.260 [50]. 
* * * Next Change * * * *

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) Mobile originating by ICS register.

* * * Next Change * * * *

5.2.1.x
ICS MSC server Mobile Originating call
Figure 5.2.1.x illustrates an outgoing call from subscriber “A” to subscriber "B", the A’s calls is anchored in the home network. 
The call is first routed to ICS MSC (1). The MSC server shall create MOC record with ICS I2 active flag and ICID for accounting purposes. 

The MSC server routes the call to SCC-AS via IM-subsystem (2)(3). 

This IM subsystem shall create a IMS record(s) See TS 32.260 [50] , and SCC-AS shall create IMS-AS CDR, see TS 32.260 [50]. 

In the figure is not show service control signalling in the IM CN subsystem and UE IMS registration to SCC-AS.

·  The ICS UE initiates service control signalling in the IM CN subsystem towards the SCC AS by sending a SIP INVITE request to the intermediate IM CN subsystem entities. The MSC server is received and saved the SCC AS PSI DN during this procedure . 

· During the UE IMS registration to SCC-AS procedure the MSC server shall create ICS Register record.

The records generated are subsequently transferred to the Billing System of the appropriate HPLMN (A). The MOC record generated by the originating MSC server shall be employed to create the appropriate MOC TAP record. The TAP records shall be included in a TAP file and transmitted to the HPLMN (A).
Table 5.2.1.x: Records Generated for Mobile originating ICS call

	ICS MSCserver
	IM subsystem
	SCC-AS

	MOC record
	IMS record(s)
	IMS-AS record
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Figure 5.2.1.x ICS MSC server Mobile Originating call
* * * Next Change * * * *

6.1.3.1
Mobile originated call attempt

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

Table 6.1.3.1: MOC record

	Field
	2G
	3G
	Description

	Record Type 
	M
	M
	Mobile originated.

	Served IMSI
	M
	M
	IMSI of the calling party. 

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

	Served MSISDN
	OM
	OM
	The primary MSISDN of the calling party. 

	Called Number
	M
	M
	The address of the called party i.e. the number dialled by the calling subscriber.

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

	Connected Number
	OC
	OC
	The number of the connected party if different to the Called Number

	Roaming Number
	OC
	OC
	The Mobile Station Roaming Number employed to route this connection, if applicable.

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

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

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

	Location
	M
	M
	The identity of the cell or the SAC at the time of CDR creation, including the location area code and MCC+MNC.

	Change of Location
	OC
	OC
	A list of changes in Location Area Code / Service Area Code / Cell Id and MCC+MNC. Each time-stamped.

	Basic service
	M
	M
	Bearer or teleservice employed. 

	Rate Indication
	OC
	OC
	Present if "rate adaption" parameters for the basic service were signalled between the MS/UE and the network, see 3GPP TS 24.008 [208].

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

	Change Of Service
	OC
	OC
	A list of changes of basic service during a connection each time-stamped.

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

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

	Change of AOC Parameters
	OC
	OC
	New AOC parameters sent to the MS e.g. as a result of a tariff switch over, including the time at which the new set was applied. This field shall be supplied only when AoC parameters have been sent.

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

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

	Event time stamps:
	C

C

OM
	C

C

OM
	Seizure time: time of incoming traffic channel seizure (for unsuccessful call attempts)

Answer: time of answer (for successful calls)

Release time: time of traffic channel release 

This field contains the MS Time Zone.

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

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

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

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

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

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

	Diagnostics
	OM
	OM
	A more detailed reason for the release of the connection.

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

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

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

	
	
	
	

	ICS I2 active Flag
	C
	C
	This field indicates that the MSC is IMS registered on the UE’s behalf during the session  for  service centralization in the IMS.

	IMS Charging Identifier
	OM
	OM
	This parameter holds the IMS charging identifier (ICID) as generated by the enhanced MSC server with SIP interface.

	IMS Private user Identity
	OM
	OM
	This field contains the IMS Private User Identity and Public User Identity specifically reserved for IMS registrations.

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

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

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

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

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

	Number of HSCSD Channels Requested
	C
	-
	The maximum number of HSCSD channels requested as received from the MS at call set-up. Shall only be present for HSCSD connections.

	Number of HSCSD Channels Allocated
	C
	-
	The number of HSCSD channels allocated to the MS at call set-up. Shall only be present for HSCSD connections.

	Change of HSCSD Parameters
	C
	-
	A list of network or user initiated changes of number of HSCSD channels during a connection each time-stamped. Shall only be present in case of an HSCSD call, if the basic HSCSD parameters are modified due the user or network initiated modification procedure.

	Fixed Network User Rate
	OC
	OC
	Indicates the user data rate applied for the connection in the fixed network. Shall only be present for 2G HSCSD connections and for UMTS data connections.

	Air Interface User Rate Requested
	C
	-
	The total Air Interface User Rate Requested by the MS at call set-up. Shall only be present for non-transparent HSCSD connections.

	Channel Coding Accepted
	C
	-
	A list of the traffic channels codings accepted by the MS. Shall only be present for HSCSD connections.

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

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

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

	Speech Version Supported
	OM
	-
	Speech version supported by the MS with highest priority indicated by MS

	Speech Version Used
	OM
	-
	Speech version used for that call

	Number of DP encountered
	OC
	OC
	Number that counts how often armed detection points (TDP and EDP) were encountered. Shall be present only if CAMEL is applied.

	Level of CAMEL service
	OC
	OC
	Indicator for the complexity of the CAMEL feature used. Shall be present only if CAMEL is applied.

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

	CAMEL call leg information
	C
	C
	Set of CAMEL information IEs. Each of these IEs contains information related to one outgoing CAMEL call leg. Shall be present only if CAMEL is applied.

	Free format data append indicator
	C
	C
	Indicator if free format data from this CDR is to be appended to free format data in previous partial CDR. Shall be present only if CAMEL is applied.

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

	GsmSCF address 2
	C
	C
	Identifies the CAMEL server serving the subscriber for 2nd service such as dialled service. Shall be present only if CAMEL is applied for 2nd service.

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

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

	Free format data append indicator 2
	C
	C
	Indicator if free format data for 2nd service from this CDR is to be appended to free format data in previous partial CDR. Shall be present only if CAMEL is applied for 2nd service.

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

	Location Routing Number (LRN)
	-
	OC
	Location Routing Number for Number Portability feature

	LRN Source Indicator
	-
	OC
	LRN Source Indicator tells the source of the LRN

	LRN Query Status Indicator
	-
	OC
	Status of Number Portability query.

	JIP Parameter
	-
	OC
	Jurisdiction Information Parameter

	JIP Source Indicator
	-
	OC
	JIP Source Indicator tells the source of the JIP

	JIP Query Status Indicator
	-
	OC
	Status of Number Portability query.

	Partial Record Type
	OC
	OC
	Indicates the event (time limit etc.) that caused the generation of a partial record.

	Reason for service change
	-
	OC
	Indicates the type of service change and fallback.

	Service change initiator
	-
	OC
	Indicates the service change initiator.

	Redial Attempt
	OC
	OC
	Indicates to the network that a call is the result of a redial attempt to switch from speech to multimedia or vice-versa

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


* * * Next Change * * * *

6.1.3.4
Mobile terminated call attempt

If the generation of these records is enabled, then an MTC record shall be created for each incoming call attempt made for a mobile station. The MTC records shall be produced in the terminating MSC.

Table 6.1.3.4: MTC record

	Field
	2G
	3G
	Description

	Record Type
	M
	M
	Mobile Terminated.

	Served IMSI
	M
	M
	IMSI of the called party.

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

	Served MSISDN
	OM
	OM
	The MSISDN of the called party.

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

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

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

	Incoming TKGP
	OM
	OM
	The MSC trunk group on which the call originated.

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

	Location
	C
	C
	The identity of the cell or the SAC occupied by the called party when the call was set up, including the location area code and MCC+MNC.

	Change of Location
	OC
	OC
	A list of changes in Location Area Code / Service Area Code / Cell Id and MCC+MNC. Each time-stamped.

	Basic Service 
	M
	M
	Bearer or teleservice employed 

	Rate Adaptation
	OC
	OC
	Present if "rate adaption" parameters for the basic service were signalled between the MS/UE and the network, see 3GPP TS 24.008 [208].

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

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

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

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

	Change of AOC Parameters.
	OC
	OC
	New AOC parameters sent to the MS e.g. as a result of a tariff switch-over, including the time at which the new set was applied. This field shall be supplied only when AoC parameters have been sent.

	MS Classmark
	M
	M
	The mobile station class mark. 

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

	Event time stamps: 
	C

C

OM
	C

C

OM
	Seizure time: time of traffic channel seizure for unsuccessful call attempts

Answer time: time of answer for successful calls

Release time: time of traffic channel release

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

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

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

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

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

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

	Diagnostics
	OM
	OM
	A more detailed reason for the release of the connection.

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

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

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

	
	
	
	

	ICS I2 active Flag
	C
	C
	This field indicates that the MSC is IMS registered on the UE’s behalf during the session  for  service centralization in the IMS.

	IMS Charging Identifier
	OM
	OM
	This parameter holds the IMS charging identifier (ICID) as recieved by the enhanced MSC server with SIP interface.

	IMS Private user Identity
	OM
	OM
	This field contains the IMS Private User Identity and Public User Identity specifically reserved for IMS registrations.

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

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

	Number of HSCSD Channels Requested
	OC
	-
	The maximum number of HSCSD channels requested as received from the MS at call set-up. Shall only be present for HSCSD connections.

	Number of HSCSD Channels Allocated
	OC
	-
	The number of HSCSD channels allocated to the MS at call set-up. Shall only be present for HSCSD connections.

	Change of HSCSD Parameters
	OC
	-
	A list of network or user initiated changes of number of HSCSD channels during a connection each time-stamped. Shall only be present in case of an HSCSD call, if the basic HSCSD parameters are modified due the user or network initiated modification procedure. 

	Fixed Network User Rate
	OC
	-
	Indicates the user data rate applied for the connection in the fixed network. Shall only be present for 2G HSCSD connections and for UMTS data connections.

	Air Interface User Rate Requested
	C
	C
	The total Air Interface User Rate Requested by the MS at call set-up. Shall only be present for non-transparent HSCSD connections.


	Channel Coding Accepted
	C
	-
	A list of the traffic channels codings accepted by the MS. Shall only be present for HSCSD connections.

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

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

	Maximum bit rate
	-
	Oc
	Maximum Bit Rate can be used to make code reservations in the downlink of the radio interface. Its purpose is:

1)
to limit the delivered bit-rate to applications or external networks with such limitations;

2)
to allow maximum wanted user bit-rate to be defined for applications able to operate with different rates (e.g. applications with adapting codecs).

Shall only be present for UMTS data connections.

	Speech Version Used
	OM
	-
	Speech version used for that call

	Speech Version Supported
	OM
	-
	Speech version supported by the MS with highest priority indicated by MS.

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

	Location Routing Number (LRN)
	-
	OC
	Location Routing Number for Number Portability feature.

	LRN Source Indicator
	-
	OC
	LRN Source Indicator tells the source of the LRN.

	LRN Query Status Indicator
	-
	OC
	Status of Number Portability query.

	JIP Parameter
	-
	OC
	Jurisdiction Information Parameter

	JIP Source Indicator
	-
	OC
	JIP Source Indicator tells the source of the JIP.

	JIP Query Status Indicator
	-
	OC
	Status of Number Portability query.

	Partial Record Type
	OC
	OC
	Indicates the event (time limit, etc.) that caused the generation of a partial record.

	Reason for service change
	-
	OC
	Indicates the type of service change and fallback.

	Service change initiator
	-
	OC
	Indicates the service change initiator.

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


* * * Next Change * * * *

6.1.3.x
ICS register (MSC Server enhanced for ICS)

If the generation of these records is enabled then a ICS register record shall be created for each time when MSC register, re-register or de-register subscriber to IMS domain. These ICS register records shall be produced in the enhanced MSC Server enhanced for ICS.

Table 6.1.3.x: ICS register (MSC Server enhanced for ICS)

	Field
	2G
	3G
	Description

	Record Type
	M
	M
	ICS register

	Served IMSI
	M
	M
	IMSI of the served MS. 

	Served MSISDN
	OM
	OM
	IMS user E.164 identities

	Recording Entity
	M
	M
	The E.164 number of the entity (ICS-MSC) generating the record.

	New location
	M

M

OM
	M

M

OM
	MSC E.164 Number 

Location Area Code

Cell Identification or Service Area Code and MCC+MNC 

The Cell Identity contains the 16 least significant bits and the Tracking Area Code is placed in the Location Area Code field if E-UTRAN location update.

	Location Extension
	Oc
	Oc
	The 12 most significant bits of the E-UTRAN Cell Identity are included if E-UTRAN location update.

	Update time stamp
	M
	M
	Time at which the update was invoked.

	IMS Charging Identifier
	OM
	OM
	This parameter holds the IMS charging identifier (ICID) as generated by the enhanced MSC server with SIP interface.

	IMS Private user Identity
	OM
	OM
	This field contains the IMS Private User Identity and Public User Identity specifically reserved for IMS registrations.

	List of Inter Operator Identifiers
	OC
	OC
	Holds the identification of the home network (originating and terminating) if exchanged via SIP signalling, as recorded in the P-Charging-Vector header. This grouped  field may occur several times in one CDR.

	       Originating IOI
	OC
	OC
	This parameter corresponds to Orig-IOI header of the P-Charging-Vector defined in TS 24.292 [221].

	      Terminating IOI
	OC
	OC
	This parameter corresponds to Term-IOI header of the P-Charging-Vector defined in TS 24.292 [221].

	Transit IOI List
	Oc
	Oc
	This parameter corresponds to Transit-IOI List of the P-Charging-Vector defined in TS 24.229 [221]. This field may occur several times in one CDR.

	Update Result 
	C
	C
	The result of the location update if unsuccessful.

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


* * * End of Changes * * * *
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