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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

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)

MTRF
Mobile Terminating Roaming Forwarding

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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5.1.3.18
Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF)

Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) procedure is described in TS 23.018 [216] and provides a mechanism to reroute a terminating call while the called mobile is simultaneously moving from an old to a new MSC/VLR. 

The charging procedures for call handling are performed as for a terminating call in the new MSC/VLR to which the call is rerouted. Dedicated charging is provided by the old MSC/VLR from which the call is rerouted as a result of MTRF procedure, in order to complete the set of CDRs produced along the path of the call and avoid charging duplication. 

When the terminating call is rerouted towards a new MSC/VLR which is located in a different PLMN than the Old MSC/VLR, a roaming CDR is produced by the Old MSC/VLR, even when the new MSC/VLR resides in HPLMN.
The same charging behaviour applies for Roaming Forwarding for CS Fallback defined in 3GPP TS 23.272 [214].
	Next change


5.2.1.25
Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF)
Figure 5.2.1.25 illustrates an incoming call to a PLMN subscriber "B" with roaming forwarding call after successful Retrieval of Routeing Information.

The incoming call is first routed to a GMSC server (1). The GMSC server shall create an incoming gateway record for accounting purposes.  
The GMSC server interrogates the HLR of the called subscriber in order to determine his current known location (2). The HLR shall create an HLR interrogation CDR.

The GMSC server routes the call to the MSC server at which the subscriber is currently registered (3). While on-going paging, this MSC server is requested to reroute the call towards a new MSC server (new MSC-B), applying “Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information” procedure (4). This MSC server (old MSC-B) shall create a MTRF record.  
The new MSC server (new MSC-B) shall create an MTC record for subscriber "B".

The records generated are subsequently transferred to the Billing System of the PLMN (A).
Table 5.2.1.25: Records Generated for Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) 
	GMSC server
	Old MSC server
	New MSC server

	Incoming gateway record
	MTRF Record
	MTC record
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Figure 5.2.1.25: mobile terminating roaming forwarding call after successful Retrieval of Routeing Information
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5.2.1.26
Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) to a roaming subscriber
Figure 5.2.1.26 illustrates an incoming call to a PLMN subscriber "B" with roaming forwarding call after successful Retrieval of Routeing Information, and subscriber "B" is currently roaming in another PLMN
The incoming call is first routed to a GMSC server (1). The GMSC server shall create an incoming gateway record for accounting purposes.  
The GMSC server interrogates the HLR of the called subscriber in order to determine his current known location (2). The HLR shall create an HLR interrogation CDR.

The GMSC server routes the call to the MSC server at which the subscriber is currently registered (3). While on-going paging, this MSC server is requested to reroute the call towards a new MSC server (new MSC-B) in VPLMN in which subscriber "B" is actually located, applying “Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information” procedure (4). This MSC server (old MSC-B) shall create a MTRF record, and also a roaming record. These records may be used as a cross-check for the TAP information received from the VPLMN.    

The new MSC server (new MSC-B) shall create an MTC record for subscriber "B".

The records generated are subsequently transferred to the Billing System of the appropriate PLMN (A). The MTC record generated by the terminating MSC server shall be employed to create the appropriate MTC TAP record. The TAP records shall be included in a TAP file and transmitted to the HPLMN (B).

Table 5.2.1.26: Records Generated for Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) - Roaming 
	GMSC server
	Old MSC server
	New MSC server

	Incoming gateway record
	MTRF Record
	MTC record

	
	Roaming Record
	


[image: image2.emf]Billing

System

Billing

System

2 2

HLR

ISDN/PSTN

1

GMSC

HPLMN

A A

Billing

System

Billing

System

Old MSC-B Old MSC-B

A A

New MSC-B New MSC-B

B B B B

VPLMN

A A

3 3

B B

4 4


Figure 5.2.1.26: mobile terminating roaming forwarding call after successful Retrieval of Routeing Information to a roaming subscriber
5.2.1.27
Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF), for a subscriber with Visiting Terminating Trigger Calls
When a roaming forwarding call after successful Retrieval of Routeing Information (MTRF) procedure applies for a subscriber “B” having an active VT-CSI (stored in the VLR), on receiving the MSRN from the new MSC, the Old MSC releases dialog previously triggered with gsmSSF, and the new MSC subsequently applies the subscriber VT-CSI trigger to the resulting terminating call. 
The Old MSC shall generate a terminating CAMEL (TCR) record which contains VT-CSI triggering and release.
The New MSC shall generate a terminating CAMEL (TCR) record which contains VT-CSI data.  

  Table 5.2.1.27: Records Generated for Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) with VT-CSI 
	GMSC server
	Old MSC server
	New MSC server

	Incoming gateway record
	Terminating CAMEL record (VT-CSI)
	Terminating CAMEL record (VT-CSI)

	
	MTRF Record
	MTC Record
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6.1.3.5
Roaming call attempt 

If the generation of these records is enabled then, a roaming record shall be created for each call redirected to a mobile subscriber roaming outside the HPLMN. These roaming records shall be produced in the GMSC of the roaming subscriber's HPLMN. These roaming records shall be also produced by the “Old MSC/VLR” during Mobile Terminating Roaming Forwarding (MTRF) procedure, when the call is re-routed towards a new MSC/VLR located in a different PLMN..

Table 6.1.3.5: Roaming record

	Field
	2G
	3G
	Description

	Record Type 
	M
	M
	Roaming record.

	Served IMSI
	M
	M
	IMSI of the called (roaming) party. 

	Served MSISDN
	OM
	OM
	The MSISDN of the called (roaming) party. 

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

	Roaming Number
	M
	M
	The Mobile Station Roaming Number employed to route this connection.

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

	Incoming TKGP
	OM
	OM
	The GMSC/VMSC trunk group on which the call originated. 

	Outgoing TKGP
	OM
	OM
	The trunk group on which the call left the GMSC/VMSC

	Basic service
	M
	M
	Bearer or teleservice employed. 

	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. 

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

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

	Event time stamps
	C

C

OM
	C

C

OM
	Seizure time: time of incoming 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 for successful calls, the holding time of call attempts.

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

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

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

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

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

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

	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.

	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
	Indicates the event (time limit, etc.) that caused the generation of a partial record.
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6.1.3.30
Mobile Terminating Roaming Forwarding call after successful Retrieval of Routeing Information (MTRF) handling in VMSC
If the generation of these records is enabled then a MTRF record shall be created for each call re-routed from an original MSC to a destination MSC, resulting from Mobile Terminating Roaming Forwarding (MTRF) procedure. The MTRF records shall be produced in the MSC/VLR behaving as the Original MSC the call is re-routed from. 

Table 6.1.3.30: MTRF record

	Field
	3G
	Description

	Record Type
	M
	Mobile Terminating Roaming Forwarding.

	Served IMSI
	M
	IMSI of the called party.

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

	Served MSISDN
	OM
	The MSISDN of the called party.

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

	Roaming Number 
	M
	The Mobile Station Roaming Number employed by the VMSC for routing to the new VMSC.

	Recording Entity
	M
	The E.164 number of the VMSC (i.e Old VMSC the call is re-routed from)

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

	Outgoing TKGP
	OC
	The trunk group on which the call left the VMSC.  

	Basic Service 
	M
	teleservice employed 

	Event time stamps: 
	C

C

OM
	Seizure time: time of incoming trunk seizure

Answer time: time of answer for successful calls

Release time: time of outgoing trunk release

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

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

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

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

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

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

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