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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 3GPP TS 32.240 [1], which provides an umbrella for other charging management TSs that specify:

- the content of the CDRs per domain and subsystem (offline charging),

- the content of real-time charging messages 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 for MultiMedia Telephony (MMTel) service and supplementary services, based on the functional description of MMTel in 3GPP TS 22.173 [200]. Charging for the following supplementary services is specified:

· Communications Diversion (CDIV)
· Communication Hold (HOLD)
· CONFerence (CONF)
· Message Waiting Indication (MWI)
· Originating Identity Presentation (OIP) / Originating Identity Restriction (OIR)
· Terminating Identity Presentation (TIP) / Terminating Identity Restriction  (TIR)
· Call Barring (CB)
· Explicit Call Transfer (ECT)
· Communication Wait (CW)
· Completion of Communications to Busy Subscriber (CCBS)
· Completion of Communications by No Reply (CCNR) 
· Malicious Communication Identification (MCID)
· Customized Alerting Tone (CAT)
· Closed User Group (CUG)
· Three-Party (3PTY)
Editor’s Note: Specification of other MMTel supplementary services is FFS.    
Charging of these supplementary services is performed at the respective MMTel AS. The MMTel charging aspects are an extension of the basic IMS charging capabilities as specified in the TS 32.260 [20].
This charging description includes the offline and online charging architecture and scenarios specific to the MMTel, as well as the mapping of the common 3GPP charging architecture specified in TS 32.240 [1] onto the MMTel. 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:

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

· The common IMS charging principles are specified in the TS 32.260 [20].

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

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

· 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].

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

All references, abbreviations, definitions, descriptions, principles and requirements, 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 or subsystems are provided in the umbrella document TS 32.240 [1]. Finally, those items that are specific to the present document are defined exclusively in the present document.
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3.2
Abbreviations

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

MMTel
MultiMedia Telephony
CAT
Customized Alerting Tone

CB
Communication session Barring
CCBS
Completion of Communication sessions to Busy Subscriber
CCNR
Completion of Communications on No Reply

CD
Communication Deflection

CDIV
Communication DIVersion
CDIVN
CDIV Notification

CFB
Communication Forwarding Busy
CFU
Communication Forwarding Unconditional

CFNL
Communication Forwarding on Not Logged-in
CFNR
Communication Forwarding No Reply

CFNRc
Communication Forwarding on Subscriber Not Reachable

CFUDB
Communication Forwarding User Determined Busy

CONF
CONFerence
CUG
Closed User Group
CW
Communication Waiting

ECT
Explicit Communication Transfer
FA
Flexible Alerting

HOLD
Communication HOLD

ICB
Incoming Communication Barring

MCID
Malicious Communication Identification
3PTY                   Three-Party
MWI
Message Waiting Indication

OCB
Outgoing Communication Barring

OIP
Originating Identity Presentation

OIR
Originating Identity Restriction

TIP
Terminating Identity Presentation

TIR
Terminating Identity Restriction
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5
MMTel charging principles and scenarios
There are a variety of multimedia telephony supplementary services implemented at different IMS nodes. All the services should support subscription based charging, and some also consumption based charging. The subscription based charging is out of the scope of the present specifications.
The following table 5.1 summarizes which of the services are applicable for offline and online charging.

Table 5.1: Relevance of the services for offline and online charging
	Supplementary services
	Offline Charging
	Online Charging

	OIP
	X
	-

	OIR
	X
	-

	TIP
	X
	-

	TIR
	X
	-

	CW 
	X
	-

	HOLD
	X
	-

	CB
	X
	-

	MWI
	X
	-

	CONF
	X
	X

	CCBS
	X
	-

	CCNR
	X
	-

	CDIV
	X
	X

	CDIVN
	X
	X

	ECT
	X
	X

	FA
	X
	X

	MCID
	X
	-

	CAT
	X
	-

	CUG
	X
	X

	3PTY
	X
	X
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5.1.1.18
3PTY charging
The Three-Party (3PTY) service enables a user to establish, participate in and control a simultaneous communication involving a number of users.
3PTY Charging for the 3PTY initiator party could be based on:
· Establishment of the 3PTY
· Duration

3PTY Charging for the 3PTY participants could be based on:
· Duration

The charging of the 3PTY initiator party and participants is measured by the SIP AS handling 3PTY service. For each participant (call leg) a separate charging dialog (online and/or offline charging) at the SIP AS is needed.
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5.2.2.1.18 Three-Party (3PTY)
In a Three-Party (3PTY) service, user could establish the 3PTY service and release the 3PTY service, according to 3GPP TS24.605. The following subclauses respectively show the Diameter transactions that are required between Application Server, which implements the 3PTY service and CDF corresponding different 3PTY scenarios. 
5.2.2.1.18.1 Three-Party (3PTY) - successful establishment 
The following figure shows the Diameter transactions that are required between Application Server, which implements the 3PTY service and CDF corresponding to the 3PTY scenario: 3PTY service successful establishment.

[image: image1]Figure 5.2.2.1.18.1-1 : Message Sequence Chart for Offline charging of 3PTY service - successful establishment
1) UE-A and UE-B has established communication. UE-A puts UE-B on hold before invoking the 3-Way Calling with UE-C.
2-4) UE-A establishes a call with UE-C following normal call setup procedure and gets UE-C’s permission to start the 3-Way Calling.

5) UE-A sends an INVITE request to the 3PTY AS to establish a 3PTY session.

6-7) The 3PTY AS sends a 200 OK response and receives an ACK request from UE-A.
8-9) UE-A sends a REFER request to UE-B with the Refer-To header set to the address of the 3PTY AS; UE-B accepts the REFER request.
10-11) UE-B sends a NOTIFY request to UE-A to indicate that UE-B is acting on the REFER request.

12) UE-B sends an INVITE request to the 3PTY AS to join the 3PTY session.

13-14) The 3PTY AS sends a 200 OK response to UE-B and receives an ACK request.

15-16) UE-B sends a NOTIFY request to UE-A to indicate that it has finished action required by the REFER request.

17-18)  UE-A sends a BYE request to terminate the call between UE-A and UE-B.
19-20)  Repeats step 8 to 18 on UE-Aand UE-C to terminate the call between UE-A and UE-C.
21-23) 3PTY AS sends an Accounting Request [Start/Interim/Event] to CDF, CDF opens or updates or create an 3PTY AS CDR for the 3PTY service and returns Accounting Answer to the 3PTY AS.
5.2.2.1.18.2 Three-Party (3PTY) –release
The following figure shows the Diameter transactions that are required between Application Server, which implements the 3PTY service and CDF corresponding to the 3PTY scenario: release the 3PTY service.

[image: image2]
Figure 5.2.2.1.18.2-1: Message Sequence Chart for Offline charging of 3PTY service - release
1) The 3PTY has already been established. UE-A sends a BYE request to the 3PTY AS in order to release from the 3PTY service.
2-4) At session termination 3PTY AS, sends an Accounting-Request [Stop/Event] to CDF, CDF stops or creates an AS CDR for the 3PTY service and returns Accounting Answer to the 3PTY AS.

5) The 3PTY AS sends back SIP 200 OK response to UE-A.

6) The 3PTY AS sends a NOTIFY request to other participants that 3PTY service has released.
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6.3.1.2
Definition of the MMTel Information

MMTel specific charging information is provided within the MMTel  Information, and the detailed structure of the MMTel Information can be found in table 6.3.1.2. 
Table 6.3.1.2: Structure of the MMTel  Information
	Field
	Category
	Description

	Supplementary Service
	OM
	This is a grouped field comprising several sub-fields associated with one supplementary service. It can be present multiple times as necessary to present the parallel activity of the different supplementary services.

	      Service Type
	OM
	This field  holds the type of the Supplementary Service, i.e. OIP, OIR, TIP, TIR, CW, HOLD, CB, MWI, CONF, CDIV, ECT, FA, MCID, CAT, CUG, 3PTY.

	Service Mode
	OC
	This field holds the mode of specific Service Type, i.e. for CB: ACR, ICB, OCB and for CDIV: CFU, CFB, CFNR, CFNRc, CFNL, CFUDB.

	
	
	

	Number of diversions
	Oc
	This field holds the number of diversions for CDIV.

	Associated party address 
	OC
	This field holds additional party identification needed for the service charging, i.e. for CDIV the “forwarding party”, for ECT the  “transferor”, for FA the “Pilot Identity”, for 3PTY the “Initiator party”.

	
	
	

	Service id
	OC
	This field holds the conference ID for CONF supplementary service

	Change Time
	OC
	This field holds the time of the requested action indicated in the “Participant Action Type” during the CONF supplementary service. It provides the time stamps for the CONF supplementary service parameters reporting.

When the action is set to “CREATE”, this field indicates the start time of the CONF supplementary service. 

When the action is set to “QUIT” and Number Of Participants holds the value “0”, this field indicates the end time of the CONF supplementary service.

	Number Of Participants
	OC
	This field holds the number of parties who are currently attached to the Conference at the time stamped indicated in the “Change Time”, for the CONF supplementary service.

	Participant Action Type
	OC
	This field holds the participant action type for CONF supplementary service (CREATE_CONF, JOIN_CONF, INVITE_CONF, QUIT_CONF) at the time stamped indicated in the “Change Time”. 

	CUG Information
	
	This field  holds the CUG information conveyed by the Network  and identifying the CUG-communication : it comprises “CUG Interlok Code” , “network Indicator” and “CUG Communication Indicator”.

	Subscriber role
	OM
	This field indicates subscriber role (originating party or terminating party) for UE when AS acts as B2BUA role and used for AS only


Editor’s Note : content described in this table is to be further finalized   
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6.3.1.3 Support of MMTel Information in MMTel Offline Charging

In table 6.3.1.3 the basic structure of the supported fields within the MMTel Information on the Rf interface are presented. The Charging Data Request messages by different nodes are: S (start)/I (interim)/S (stop)/E (event). When all Operation Types are possible it is marked as SISE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. SIS or E). The omission of an Operation Type for a particular field is marked with "-" (i.e. SI-E).
Table 6.3.1.3: Supported values in Charging Data Request Message MMTel Information.
	    Field

	                                                Node Type
	AS

	                                                 Supported Operation Types
	S/I/S/E

	
	

	Service Type
	

	OIP (see note 1)
	S--E

	OIR
	S--E

	TIR
	S--E

	TIR (see note 2)
	S--E

	CW
	SI-E

	HOLD (see note 3)
	SI-E

	CB (see note 2)
	---E

	MWI
	---E

	CAT
	S--E

	CCBS
	--E

	CCNR
	--E

	CONF
	SISE

	CDIV
	S-SE

	CDIVN
	---E

	ECT
	S-SE

	FA
	S-SE

	MCID
	-I-E

	CUG
	S--E

	3PTY
	SISE

	NOTE 1: Only present at terminating side. 

NOTE 2: Terminating side service.

NOTE 3: AS may be involved for announcement purposes.




Editor’s note: The correct use indication at AS is ffs.
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6.3.1.4
Support of MMTel Information in MMTel Online Charging

In table 6.3.1.4 the basic structure of the supported fields within the MMTel Information in the Debit and Reserve Units Request for IMS online charging on the Ro interface are presented. The Operation types are listed in the following order: I (initial)/U (update)/T (terminate)/E (event). Therefore, when all Operation types are possible it is marked as IUTE. If only some Operation types are allowed for a node, only the appropriate letters are used (i.e. IUT or E) as indicated in the table heading. The omission of an Operation type for a particular field is marked with "-" (i.e. IU-E). Also, when an entire filed is not allowed in a node the entire cell is marked as "-".
Table 6.3.1.4: Supported values in Debit and Reserve Units Request Message MMTel Information

	Field

	Node Type
	AS

	Supported Operation Types
	I/U/T/E

	
	

	Service Type
	

	OIP (see note 1)
	-

	OIR (see note 1)
	-

	TIP (see note 1)
	-

	TIR (see note 1)
	-

	CW (see note 1)
	-

	HOLD (see note 1)
	-

	CB (see note 1)
	-

	MWI (see note 1)
	-

	CAT
	-

	CCBS
	-

	CCNR
	-

	CONF
	IUTE

	CDIV
	I--T-

	CDIVN
	---E

	ECT
	I--T-

	MCID
	-

	3PTY
	IUTE

	NOTE 1: Only reported in offline charging.




Editor’s note: The correct use indication at AS is ffs.
	End of modifications
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