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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, 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)
· Customized Alerting Tone (CAT)
Editor’s Note: Specification of other MMTel supplementary services is FFS.    
Charging of these supplementary services is performed at the respective MMTel AS and in case of CONF service also at the MRFC. 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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References

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

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

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

· 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]-[19]
Void
[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".
[21]-[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 Record (CDR) file format and transfer".

[53]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

[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 22.101: "Service aspects; Service Principles".

[102]
3GPP TS 22.115: "Service aspects; Charging and billing".

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

[104]-[199]
Void.

[200]
3GPP TS 22.173: " Multimedia Telephony Service and supplementary services;stage 1".

[201]
3GPP TS 24.173: "IMS multimedia telephony communications service and supplementary services stage3".

[202]
3GPP TS 24.604: "TISPAN- PSTN/ISDN simulation services: Communication Diversion (CDIV); 
Protocol specification".

[203]
3GPP TS 24.605: . "Conference (CONF) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".
[204]
3GPP TS 24.606: "Message Waiting Indication (MWI) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification". .

[205]
3GPP TS 24.607: "Originating Identification Presentation (OIP) and Originating Identification Restriction (OIR) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[206]
3GPP TS 24.608: "Terminating Identification Presentation (TIP) and Terminating Identification Restriction (TIR)using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[207]
3GPP TS 24.610: "Communication HOLD (HOLD) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[208]
3GPP TS 24.611: "Anonymous Communication Rejection (ACR) and Communication Barring (CB)using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[209]
3GPP TS 24.615: "Communication Waiting (CW) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol Specfication".

[210]
3GPP TS 24.616: "Malicious Communication Identification (MCID) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[211]
3GPP TS 24.623: "Extensible Markup Language (XML) Configuration Access Protocol (XCAP) over the Ut interface for Manipulating Simulation Services".

[212]
3GPP TS 24.629: "Explicit Communication Transfer (ECT) using IP Multimedia (IM)Core Network (CN) subsystem;; Protocol specification".

[213]
3GPP TS 24.642: "Completion of Communications to Busy Subscriber (CCBS) and Completion of Communications by No Reply (CCNR) using IP Multimedia (IM)Core Network (CN) subsystem; Protocol Specification".

[214]
3GPP TS 24.647: "Advice Of Charge (AOC) using IP Multimedia (IM)Core Network (CN) subsystem; Protocol Specification".

[215]
3GPP TS 24.654: "Closed User Group (CUG) using IP Multimedia (IM) Core Network (CN) subsystem, Protocol Specification".
[217]
3GPP TS 24.182: " IP Multimedia Subsystem (IMS) Customized Alerting Tones (CAT); Protocol specification".
[216]-[299]
Void.

[300]- [399]
Void.

[400]
Void.

[401]
IETF RFC 3588: "diameter base protocol".
[402]
IETF RFC 4006: "Diameter Credit Control Application".
[403]-[499]
Void.
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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
CW                      Communication Waiting

ECT                     Explicit Communication Transfer
HOLD
Communication HOLD

ICB
Incoming Communication Barring

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

	CDIV
	X
	X

	CDIVN
	X
	X

	ECT
	X
	X

	CAT
	X
	-
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5.1.1.16  CAT charging 
The Customized Alerting Tone Service (CAT service) is an operator specific service by which an operator enables the subscriber to customize the alerting tone which is played to the calling party.
The charging of the CAT subscriber is measured by the MMTel AS handling CAT service for the called subscriber, in offline charging only.
	Next Modified Section


5.2.2.1.16
Customized Alerting Tone (CAT)
Although CAT Supplementary services may be delivered according to different models (CAT forking, CAT early session, CAT Gateway) as described in TS 24.182 [217], only one scenario is depicted here, and serves as a basis for CAT charging description, as the same principle applies. 
The following figure shows the Diameter transactions that are required between Application Server implementing the CAT service and CDF for a successful communication establishment with CAT delivery. 

[image: image1]
Figure 5.2.2.1.16-1: Message Sequence Chart for Offline charging of CAT service delivery
A communication is requested towards User B, user B has subscribed to CAT service.
1) INVITE request incoming for User B. Based on the Initial Filter Criteria (IFC) Rules, indicating that User B is subscribed to the CAT supplementary service, the communication is forwarded to an AS implementing CAT. 
2)
The AS proceeds to CAT resources reservation and forwards INVITE towards User B..
3)
180 ringing is sent back from User B.
4)
The AS sends a reliable 183 (session progress) response to User A with codecs to be used for CAT., acknowledged by PRACK from User A.
5 to 7) Upon acknowledgment from User A (PRACK), the AS starts CAT media playing  (alerting tone), and sends  200 response to PRACK towards User A.

8 to 11) Upon 200 OK answer received from User B, AS stops CAT media playing (alerting tone), and sends an Accounting-Request [Start/Event] message to CDF,  CDF opens/creates an AS CDR and returns Accounting Answer. 
NOTE: The same following principle applies for all others CAT delivery scenarii : an Accounting-Request [START] is sent from AS to record beginning of alerting tone playing, and Accounting-Request [STOP] is sent to record end of alerting tone playing .
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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,CAT.



	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”,

	
	
	

	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”. 

	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 and structure (Service Type and Service Mode) 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
	MRFC
	AS

	
	Supported Operation Types
	S/I/S
	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

	CONF
	
	SI-
	SISE

	CDIV
	
	-
	S-S-

	CDIVN
	
	-
	---E

	ECT
	
	-
	S--

	CAT
	
	-
	S--E

	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 MRFC and 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
	MRFC
	AS

	
	Supported Operation Types
	I/U/T
	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)
	
	-
	-

	CONF
	
	IU-
	IUTE

	CDIV
	
	-
	I--T-

	CDIVN
	
	-
	---E

	ECT
	
	-
	I--T-

	CAT
	
	-
	-

	NOTE 1: Only reported in offline charging.


Editor’s note: The correct use indication at MRFC and AS is ffs.
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