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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] , 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 [3GPP TS 32.240].

The present document specifies the Offline and Online Charging description for the "SIMPLE Instant Messaging" (SIMPLE IM) service, based on the functional description of the IM service in [IM-AD] and [IM-TS]. This charging description includes the offline and online charging architecture and scenarios specific to IM, as well as the mapping of the common 3GPP charging architecture specified in [3GPP TS 32.240] onto the IM service. 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 [3GPP TS 32.240];

· The parameters, abstract syntax and encoding rules for the CDRs are specified in [3GPP TS 32.298];

· A transaction based mechanism for the transfer of CDRs within the network is specified in [3GPP TS 32.295];

· 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 [3GPP TS 32.297];

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

2. References

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt
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	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/
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OMA-TS-Shared_Group_XDM-V1_0, URL: http://www.openmobilealliance.org/ 
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	“Instant Messaging using SIMPLE”, Open Mobile Alliance™, 
OMA-TS_SIMPLE_IM-V1_0, URL: http://www.openmobilealliance.org/ 

	[IM-AD]
	“Instant Messaging Architecture ”, Open Mobile Alliance™, 
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	“Instant Messaging Requirements ”,Open Mobile Alliance™, 
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	“IM XDM Specifications”,  Open Mobile Alliance™, OMA-TS-IM_XDM-V1,
URL: http://www.openmobilealliance.org/

	[3GPP TR 21.905]
	3GPP TR 21.905 “Vocabulary for 3GPP specifications”
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	[3GPP TS 32.251]
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	3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".
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2.2 Informative References

	[OMADICT]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	[3GPP TS 32.240]
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	[RFC3261]
	IETF RFC 3261: "SIP: Session Initiation Protocol".



	[RFC3265]
	IETF RFC 3966: "The tel URI for Telephone Numbers".


3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

	
	

	
	

	
	

	WLAN-attach status: 


	indicates whether a UE is WLAN-attached or not
A WLAN UE is "WLAN-attached" after successful authentication and WLAN Access Authorization. A WLAN UE is "WLAN-detached" after its disconnection, or its authentication or WLAN access authorisation being cancelled.


3.3
Abbreviations

	BD
	Billing Domain

	ACR
	Accounting Request

	CCA
	Credit Control Answer

	CCR
	Credit Control Request

	CTF
	Charging Trigger Function

	CDF
	Charging Data Function

	CDR
	Charging Data Record

	CIF-CDR
	Controlling IM Function-CDR

	CGF
	Charging Gateway Function

	DCCA
	Diameter credit control applications

	EBCF
	Event Based Charging Function

	ECUR
	Event Charging with Unit Reservation

	FBC
	Flow Based Charging

	IEC
	Immediate Event Charging

	ISC
	IMS Service Control

	OCS
	Online Charging System

	OMA
	Open Mobile Alliance

	PIF-CDR
	Participating IM Function - CDR

	SBCF
	Session Based Charging Function

	SCUR
	Session Charging with Unit Reservation


4. Introduction

<< From a market perspective...  

· What can you do with this specification?

· What problem does this solve?

· How can this specification be applied?

· Consider the target audience and provide deployment examples as possible.

DELETE THIS COMMENT >>

5. Architecture
IM service general architecture is described in [IM-AD]

5.1 IM offline charging architecture
Figure 1 depicts the IM offline charging architecture.
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Figure 1 Charging architecture for IM offline charging
In this figure: 

· Rf is Offline charging reference point between IM Server and the CDF.
· Ga is Reference point for CDR transfer between a CDF and the CGF.
· Bt is Reference point for the CDR file transfer from the IM CGF to the BD.

As described in  [3GPP TS 32.240], the IM Server contains an integrated Charging Trigger Function (CTF) that generates charging events and forwards them to the Charging Data Function (CDF). The CDF, in turn, generates Charging Data Records (CDRs) which are then transferred to the Charging Gateway Function (CGF). Finally, the CGF creates CDR files and forwards them to the Billing Domain. The possible mapping onto physical components and interfaces for the charging functions is described in [3GPP TS 32.240].

5.2 IM online charging architecture

 Figure 2 depicts the IM online charging architecture.
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Figure 2 Charging architecture for IM online charging
In this figure: 

· Ro is Online charging reference point between IM Server and the OCS.

When IM server fulfils the controlling function, then it provides centralized charging reports. When it fulfils the participating IM function, then it provides the participant charging reports. For online charging, the IM server uses the Ro interface and application towards the Online Charging System (OCS) as specified in [3GPP TS 32.299]. The OCS will consider and treat controlling function online charging reports and participating function online charging reports as independent reports (independent events if Immediate Event Charging (IEC) is used or independent sessions if charging is SCUR based).

6. IM charging principles and scenarios

IM charging architecture supports service based charging. If there is a support required for traffic based charging than the FBC should be used refer [3GPP TS 32.251].

6.1 IM charging principles
Charging scenario 8 defined in [IM-TS] has no impact on charging principles.
6.1.1 IM session unrelated charging

To reflect chargeable events not directly related to an IM session, offline and online charging procedures have to consider the occurrence of the following session unrelated SIP procedures: 

· Sending/receiving pager mode message to a single user or to a predefined/ad-hoc group. Unsuccessful message shall not be charged (related to charging scenarios 1.x, 2.x defined in [IM-TS]).

· Sending/receiving large mode message to a single user or to a predefined/ad-hoc group. Unsuccessful message shall not be charged (related to charging scenarios 3, 4 defined in [IM-TS]).
· Retrieving saved conversation (related to charging scenario 9.4 defined in [IM-TS]).

· Receiving deferred message(s) notification (related to charging scenario 10.2 defined in [IM-TS]). 

· Retrieving one or all deferred messages (related to charging scenario 10.1 defined in [IM-TS]). 

· Having all deferred messages pushed (related to charging scenario 10.3 defined in [IM-TS])
6.1.2 IM session related charging

The charged parties may be any of the IM participants, depending on the role he is taking. These roles are:

· IM session owner;

· IM participant.

The charging of the IM session owner is measured by the controlling IM function. It provides centralized charging reports. In the IM architecture the participating IM function measures and sends charging reports to the charging system for the charging of the participant.
Charging should be done according to the following types of IM sessions [IM-AD]:

· 1-1 IM session peer-to-peer;
· 1-1 IM session throught participating function;
· IM group session:

-
ad-hoc IM group session;

-
pre-defined IM group session;
The charging of the IM participant and/or IM session owner can be done:

· for the following services:

1.
IM session participation based on duration.

2.
Message sending/receiving : Amount of messages sent/received by the participant. Amount of messages shall be measured as a number of messages and/or as a volume of messages.
· Based on the following rating parameters:

2.
number of exploded messages ;

3.
identity of the serving network 

Session related IM charging is SCUR based. Hence, number of "message exchange shall be charged by SCUR and the metering will be performed in the IM server. This is an important efficiency improvement since event based message charging would imply the need to generate events or CDRs for each message potentially for each charged party.

The IM server decides whether the session owner and/or the participants are to be charged for the services, e.g. session owner is charged for session participation and each participant is charged for message exchange. This decision is based on configuration in the offline case and is governed by the OCS in the online case. Units for service usage are reported independently, e.g. separate minutes for session participation and number of sent and received messages.

Details how this is supported are specific to online and offline charging and will be given in the subsequent chapters.

6.2 IM offline charging scenarios

6.2.1 Basic principles

The charging models as given in chapter 6.1will be supported for offline charging. CDRs will be generated for the charged parties that are configured in the IM server.

These CDRs will contain distinguished service usage data for any of the described sub-services. They may contain only usage data related to one subscriber or may aggregate service usage. Accumulated or detailed IM usage data given in the CDRs will hold duration, volume and number of messages. It is up to the Billing Domain to rate them according to selected rate plans.

Event CDRs will be generated for the IM session establishment and pager/large mode message delivery.
Interim and final CDRs will be generated for IM session participation. The generation of interim CDRs will be governed by configurable timers at the IM server, changes to the session.
6.2.2 Diameter message flows

The flows described in the present document specify the charging communications between IM server and the charging functions for different charging scenarios. The SIP messages associated with these charging scenarios are shown primarily for general information and to illustrate the charging triggers. They are not intended to be exhaustive of all the SIP message flows discussed in [3GPP TS 24.228].
6.2.2.1 Session unrelated charging

6.2.2.1.1 Pager mode message
Figure 3
 shows the Diameter transactions that are required between participating IM Server and CDF for the Pager mode message delivery .

[image: image4.wmf] 

IM

 Client 

 

 

CDF

 

IM

 server

 

(participating

 

function

)

 

SIP 

MESSAGE

 

Create CDR

 (

event

)

 

ACR

 

 ACA

 

SIP 200 OK

 

SIP 200 OK

 

SIP 200 OK

 

SIP MESSAGE

 

Figure 3 Message Sequence Chart for Offline Charging Pager mode message
Principle is the same if the receiving client: 

· belongs to the same network or not

· Is online or not (message deffered).

6.2.2.1.2 Pager mode message to an ad hoc or pre-defined group

Figure 3
 shows the Diameter transactions that are required between participating IM Server and CDF for the Pager mode message delivery.


[image: image5.wmf] 

IM

 Client 

 

CDF

 

IM

 server

 

(

controling

 

function

)

 

SIP 

MESSAGE

 

Create CDR

 (

event

)

 

ACR

 

 ACA

 

SIP 200 OK

 

SIP 200 OK *

 

SIP MESSAGE *

 


Figure 4 Message Sequence Chart for Offline Charging Pager mode message
Principle is the same if the receiving clients: 

· belongs to the same network or not

· are online or not (message deffered).

6.2.2.1.3 Pager mode / Large mode message saving

Editor Note : To be completed
6.2.2.1.4 Large mode message
Figure 5 shows the Diameter transactions that are required between IM Server and CDF during message exchange.
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Figure 5 Message Sequence Chart for Offline Charging Large mode message

6.2.2.1.5 Large mode message to an ad-hoc or predefined group

Editor Note: To be completed
6.2.2.1.6 Conversation History Retrieval


Figure 3
 shows the Diameter transactions that are required between participating IM Server and CDF for the conversation history retrieval.
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Figure 6 Message Sequence Chart for Offline Charging Conversation history retrieval

6.2.2.1.7 Deffered Message Retrieval

Editor Note: To be completed
6.2.2.1.8 Deffered message push

Editor Note: To be completed
6.2.2.2 Session related charging

6.2.2.2.1 Successful IM session Establishment

Figure 7shows the Diameter transactions that are required between IM Server and CDF during IM session establishment originated by a IM Client. The ACR triggers the first CIF-CDR sequence in the controlling IM functionn and the first PIF-CDR sequence is generated for each participant in the participating IM functions. 
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Figure 7 Message Sequence Chart for Offline Charging IM Session Establishment

6.2.2.2.2 Mid IM session Procedures

Figure 8 shows the Diameter transactions that are required between IM Server and CDF in the Mid-IM session when SIP INVITE or BYE request are received at the IM server. . 
When SIP INVITE or BYE request are sent to controlling function, Controlling IM function performs service control function, to recognize if the request is a chargeable event. If so, the Controlling IM function will send ACR with Interim-Record type.
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Figure 8 Message Sequence Chart for Offline Charging in Mid IM Session

6.2.2.2.3 Requesting history during IM Session

Editor Note: To be completed
6.2.2.2.4 IM Session message exchange

Figure 5.2.2.1.2 shows the Diameter transactions that are required between IM Server and CDF during talk burst exchange.
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Figure 5.2.2.1.2: Message Sequence Chart for Offline Charging IM talk burst exchange

SIP BYE can be originated by client or by IM Server
6.2.3 CDR generation

The controlling IM function CDR (CIF-CDR) and participating IM function CDR (PIF-CDR) are generated by the CDF  to collect charging information that they subsequently transfer to the Charging Gateway Function (CGF).

6.2.4 GTP' record transfer flows

The principles and protocol applications specified in [3GPP TS 32.295].

6.2.5 BT CDR file transfer

The CDR file transfer for IM charging is supported on the BT interface, as specified in [3GPP TS 32.240]. For further details on the BT protocol application refer to [3GPP TS 32.297].
6.3 IM online charging scenarios

6.3.1 Basic principles

IM online charging is done according to the general principles of Diameter credit control applications (DCCA) as specified in [3GPP TS 32.299]. The IM server generates online charging messages that contain distinguishable service usage data for any of the sub-services.

IM online charging utilizes one time event charging for pager mode and large mode messages and session charging for session mode messaging. Thus the IM online charging interface will address both the Session Based Charging Function (SBCF) and the event based charging function (EBCF) with the OCS. There will be a general IM service with sub-services in the interface. Each of the sub-services has specific charging information and behaviour. The DCCA concept of multiple service credit control will be supported. As described by DCCA, unused reserved units for IM session participation will be released on session termination.

In IM session mode, message exchange is a session based service with SCUR which may be metered by duration, volume or number. The metering is done on the IM server and governed in a DCCA conformal way by the OCS. Upon charging request it returns granted units of either one of the three types. Unused reserved units will be released at IM session termination or based on an inactivity timer. For session duration reporting, the time based unit shall be used. For volume reporting, the volume unit shall be used. 

For event unrelated to a session (e.g. Pager mode message,  large mode message, history retrieval), the IM online charging uses event charging for the message including a unit reservation i.e. ECUR.

6.3.2 Diameter message flows

6.3.2.1 Session unrelated charging

6.3.2.1.1 Pager mode message to a single user
Figure 9 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) Pager mode message delivery. Each Pager mode message shall be treated independently
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Figure 9 Message Sequence Chart for Online Charging Pager mode message to a single user
Note: The 200 OK response to the IM Client A has been omitted from figure 5.3.2.3 but can occur at any point after the 200 OK is received from IM Client B. 

For successful message delivery, the CCR (terminate) shall report the used quota. 

For unsuccessful message delivery, determined by a response timeout or a SIP error response e.g. 4xx, the IM server return the quota as unused within the CCR (terminate). 
6.3.2.1.2 Deferred Message

Deferred message is considered as successful message. This is similar to 6.3.2.1.1
6.3.2.1.3 Pager mode message to an ad/hoc or predefined group
Figure 10 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) Pager mode message delivery to an hoc or predefined group. Each Pager mode group message shall be treated independently
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Figure 10 Message Sequence Chart for Online Charging Pager mode message to a single user
Note: The 200 OK response to the IM Client A has been omitted from Figure 9 but can occur at any point after all the 200 OK is received from IM Client B and C. 

For successful message delivery, the CCR (terminate) shall report the used quota. 

For a  message successful delivery to some participants only, determined by one or more  response timeout or one or more SIP error response e.g. 4xx, the IM server return the used quota within the CCR (terminate). 

6.3.2.1.4 Large mode message
Figure 11 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) Large mode message delivery. Each Large mode message shall be treated independently
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Figure 11 Message Sequence Chart for Online Charging Pager mode message
Note: The MSRP 200 OK response to the IM Client A has been omitted from Figure 11 but can occur at any point after the MSRP 200 OK is received from IM Client B. 

For successful message delivery, the CCR (terminate) shall report the used quota. 

For unsuccessful message delivery, determined by a response timeout or a SIP error response e.g. 4xx, the IM server return the quota as unused within the CCR (terminate). 

6.3.2.1.5 Large mode message to a predefined or ad-hoc group
Figure 12 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) Large mode message delivery to a predefined or ad-hoc group. Each Large mode group message shall be treated independently
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Figure 12 Message Sequence Chart for Online Charging Pager mode message
Note: The MSRP 200 OK response to the IM Client A has been omitted from Figure 11 but can occur at any point after the MSRP 200 OK is received from IM Client B or C. 

For successful message delivery, the CCR (terminate) shall report the used quota. 

For amessage delivery to some participants only, determined by one or more response timeout or a MSRP error response e.g. 4xx, the IM server return the used quota  within the CCR (terminate). 

6.3.2.1.6 Conversation History retrieval
Figure 13 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) History retrieval. Each history retrieval request shall be treated independently.
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Figure 13 Message Sequence Chart for conversation History retrieval
Note: The SIP BYE to the IM Client A has been omitted from  Figure 13 but can occur at any point after the MSRP 200 OK is received from IM Client B. 

For successful message delivery, the CCR (terminate) shall report the used quota. 

For unsuccessful message delivery, determined by a response timeout or a SIP error response e.g. 4xx, the IM server return the quota as unused within the CCR (terminate). 
6.3.2.1.7 Deferred Message retrieval

 Figure 14 shows the Diameter transactions that are required between participating IM Server and OCS for the (successful) Deffered message retrieval. 
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Figure 14 Message Sequence Chart for conversation History retrieval
For successful deffered message delivery, the CCR (terminate) shall report the used quota. 

For unsuccessful message delivery, determined by a response timeout or a MSRP error response e.g. 4xx, the IM server return the quota as unused within the CCR (terminate). 
6.3.2.1.8 Deferred Message Push
Editor Note: To be completed
6.3.2.2 Session related charging
6.3.2.2.1 Successful IM session Establishment

Figure 15 shows the Diameter transactions that are required between IM Server and OCS during IM session establishment originated by a IM Client.
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Figure 15 Message Sequence Chart for Online Charging IM Session Establishment
Editor's note:
Detailed message description including the handling of RSU, GSU and USU should be added.

6.3.2.2.2 Mid IM session Procedures

Editor Note: To be completed
6.3.2.2.3 Message exchange during a chat session
Figure 16 shows the Diameter transactions that are required between IM Server and OCS during Message exchange.
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Figure 16 Message Sequence Chart for Online Charging Session Mode message exchange

7. Definition of charging information

7.1 Data description for IM offline charging

The IM Server generates charging information that can be transferred from the CTF to the CDF with the Diameter accounting application. Detailed information about the usage of the Diameter accounting application is described in 3GPP TS 32.299 [3GPP TS 32.299].

7.1.1 Rf message contents

7.1.1.1 Summary of Offline Charging Message Formats

The IM Charging application for offline charging employs the Accounting-Request (ACR) and Accounting-Answer (ACA). The ACR can be of type start, stop, interim and event and includes all charging information. The ACA is just an acknowledgement of the ACR.

Table 1 describes the use of these messages for offline charging.

	Command-Name
	Source
	Destination
	Abbreviation

	Accounting-Request
	IM Server
	CDF
	ACR

	Accounting-Answer
	CDF
	IM Server
	ACA


Table 1 Offline Charging Messages Reference Table
7.1.1.2 Structure for the Accounting Message Formats

IM offline charging used the diameter accounting application with the two messages ACR and ACA. The request can be of type start, stop, interim and event. The accounting request message includes all charging information and the answer is just an acknowledgement of the request message. Detailed information about the diameter offline charging application is described in [3GPP TS 32.299].

This sub clause describes the different fields used in the accounting messages.

7.1.1.2.1 Accounting-Request Message

Table 2 illustrates the basic structure of a Diameter ACR message as used for IM offline charging.

	Field
	Category
	Description

	Session-Id
	M
	Used as described in [3GPP TS 32.299].

	Origin-Host
	M
	Used as described in [3GPP TS 32.299].

	Origin-Realm
	M
	Used as described in [3GPP TS 32.299].

	Destination-Realm
	M
	Used as described in [3GPP TS 32.299].

	Accounting-Record-Type
	M
	Used as described in [3GPP TS 32.299].

	Accounting-Record-Number
	M
	Used as described in [3GPP TS 32.299].

	Acct-Application-Id
	OC
	Used as described in [3GPP TS 32.299].

	Vendor-Specific-Application-Id
	OC
	Used as described in [3GPP TS 32.299].

	User-Name
	OC
	Used as described in [3GPP TS 32.299].

	Accounting-Sub-Session-Id 
	-
	Not used in 3GPP.

	Acct-Session-Id
	-
	Not used in 3GPP.

	Acct-Multi-Session-Id
	-
	Not used in 3GPP.

	Acct-Interim-Interval
	OC
	

	Accounting-Realtime-Required
	-
	Not used in 3GPP.

	Origin-State-Id
	OC
	

	Event-Timestamp
	OC
	

	Proxy-Info
	-
	Not used in 3GPP.

	Route-Record
	-
	Not used in 3GPP.

	Service-Context-Id
	OM
	Used as described in [3GPP TS 32.299]

	Service-Information 


Subscription-Id

PS-Information


IMS-Information


IM-Information
	OM
	This field holds the IM specific parameter and is described in chapter 7.3.

Subscription-Id is used as described in [3GPP TS 32.299]

	Extension
	-
	Not used in 3GPP.


Table 2 : Accounting-Request (ACR) Message Contents for Offline Charging
NOTE:
Detailed descriptions of the fields are provided in [3GPP TS 32.299].

7.1.1.2.2 Accounting-Answer Message

Table 3 : Accounting-Answer (ACA) Message Contents for Offline Charging illustrates the basic structure of a Diameter ACA message as used for IM charging. This message is always used by the CDF as specified below, regardless of the IM server it is received from and the ACR record type that is being replied to.

	Field
	Category
	Description

	Session-Id
	M
	Used as described in [3GPP TS 32.299].

	Result-Code
	M
	Used as described in [3GPP TS 32.299].

	Origin-Host
	M
	Used as described in [3GPP TS 32.299].

	Origin-Realm
	M
	Used as described in [3GPP TS 32.299].

	Accounting-Record-Type
	M
	Used as described in [3GPP TS 32.299].

	Accounting-Record-Number
	M
	Used as described in [3GPP TS 32.299].

	Acct-Application-Id
	OC
	Used as described in [3GPP TS 32.299].

	Vendor-Specific-Application-Id
	-
	Not used in 3GPP.

	User-Name
	OC
	Used as described in [3GPP TS 32.299].

	Accounting-Sub-Session-Id 
	-
	Not used in 3GPP.

	Acct-Session-Id
	-
	Not used in 3GPP.

	Acct-Multi-Session-Id
	-
	Not used in 3GPP.

	Error-Reporting-Host
	-
	Not used in 3GPP.

	Acct-Interim-Interval
	OC
	Used as described in 3GPP TS 32.299 [3GPP TS 32.299].

	Accounting-Realtime-Required
	-
	Not used in 3GPP.

	Origin-State-Id
	OC
	Used as described in 3GPP TS 32.299 [3GPP TS 32.299].

	Event-Timestamp
	OC
	Used as described in 3GPP TS 32.299 [3GPP TS 32.299].

	Proxy-Info
	-
	Not used in 3GPP.

	Extension
	-
	Not used in 3GPP.


Table 3 : Accounting-Answer (ACA) Message Contents for Offline Charging
Category in Table 2 and Table 3 shall use the categories according to clause 5.4 in [3GPP TS 32.240].

7.1.2 GTP' message contents

Editor's note:
TO BE REMOVED???
< Based on clause 5.2.4. If not applicable as per 5.2.4, insert only the following text. >

{Not applicable. Refer to clause 5.2.4 for further information.}

7.1.3 CDR description on the BT interface

7.1.3.1 CDR Field Types

The content of the IM CDR type is defined in Table 4 and Table 5. For the CDR type the field definition includes the field name, category and description. The detailed field descriptions are provided in [3GPP TS 32.298].

The CDF provides the CDRs at the BT interface in the format and encoding described in [3GPP TS 32.298]. Additional CDR formats and contents may be available at the interface to the billing system to meet the requirements of the billing system, these are outside of the scope of 3GPP standardisation.

7.1.3.2 CDR Triggers

7.1.3.2.1 Session unrelated CDRs

To reflect chargeable events not directly related to a IM session the CDF may generate CDRs upon the occurrence of session unrelated SIP procedures, such as described in chapter 6.1.1
Accounting information for SIP session-unrelated procedures is transferred from the IM server to the CDF using Diameter ACR [event] messages. Session unrelated CDRs are created in the CDF in a "one-off" action based on the information contained in the Diameter ACR [event] message. One session unrelated CDR is created in the CDF for each Diameter ACR [event] message received, whereas the creation of partial CDRs is not applicable for session unrelated CDRs.

7.1.3.2.2 IM Session related CDRs

Reflecting the usage of IM sessions, CDRs are generated by the CDF on a per session basis. In the scope of the present document the term "IM session" refers to the cases described in chapter 6.1.2.
Accounting information for SIP sessions is transferred from the IM server to the CDF using Diameter ACR start, interim and stop messages. A IM session CDR is opened in the CDF upon reception of a Diameter ACR [start] message. Partial CDRs may be generated upon reception of a Diameter ACR [interim] message. The Diameter ACR [Interim] message is sent by the network entity towards the CDF due to a session modification procedure (i.e. change in media) , due to a change to location of the user, or due to usage threshold (e.g. volume, duration, number of change conditions). Session CDRs are updated, or partial CDRs are generated upon reception of a diameter ACR [Interim] message, which is sent by the network entity due to expiration of the Accounting-Interim-Interval parameter. The CDF closes the final session CDR upon reception of a Diameter ACR [stop] message, which indicates that the SIP session is terminated.

7.1.3.3 IM CDR Content

The detailed description of the field is provided in [3GPP TS 32.298].

7.1.3.3.1 Participating IM Function

Table 4 contains the content of Participating IM Function (PIF) Charging Data Record.
EDITOR NOTE : POC CONTENT TO BE REVIEWED
	Field
	Category
	Description

	Record Type
	M
	Identifies the IM service record.

	Retransmission
	OC
	This parameter, when present, indicates that information from retransmitted Diameter ACRs has been used in this CDR.

	SIP Method
	OC
	Specifies the SIP-method for which the CDR is generated. Only available in session unrelated cases. This parameter corresponds to Event-Type.

	Node Address
	OM
	This item holds the address of the node providing the information for the CDR. This may either be the IP address or the FQDN of the IMS node generating the accounting data. This parameter corresponds to the Origin-Host.

	Session ID
	OM
	The Session identification. For a SIP session the Session-ID contains the SIP Call ID as defined in the Session Initiation Protocol RFC 3261 [404]. This parameter corresponds to User-Session-ID.

	Calling Party Address
	OM
	The address (Public User ID) of the party requesting a service or initiating a session. This field holds either the SIP URI (according to RFC 3261 [404]) or the TEL URI (according to RFC 3966 [405]) of the calling party. This parameter corresponds to Calling-Party-Address.

	Called Party Address 
	OM
	In the context of an end-to-end SIP transaction this field holds the address of the party (Public User ID) to whom the SIP transaction is posted. This parameter corresponds to Called-Party-Address.

	Service Request Time Stamp
	OM
	This field contains the time stamp which indicates the time at which the service was requested. This parameter corresponds to SIP-Request-Timestamp in START ACR.

	Service Delivery Start Time Stamp
	OM
	This field holds the time stamp reflecting either: successful session set-up, a delivery unrelated service, an unsuccessful session set-up and an unsuccessful session unrelated request. This parameter corresponds to SIP-Response-Timestamp in START ACR.

	Service Delivery End Time Stamp
	OC
	This field records the time at which the service delivery was terminated. It is Present only in SIP session related case. This parameter corresponds to SIP-Request-Timestamp. in STOP ACR.

	Record Opening Time
	OC
	A time stamp reflecting the time the CDF opened this record. Present only in SIP session related case.

	Record Closure Time
	OM
	A Time stamp reflecting the time the CDF closed the record.

	Inter Operator Identifiers
	OC
	Holds the identification of the home network (originating and terminating) if exchanged via SIP signalling, as recorded in the Inter-Operator-Identifier.

	Originating IOI
	OC
	This parameter corresponds to Originating-IOI.

	Terminating IOI
	OC
	This parameter corresponds to Terminating-IOI.

	Local Record Sequence Number
	OM
	This field includes a unique record number created by this node. The number is allocated sequentially for each partial CDR (or whole CDR) including all CDR types. The number is unique within the CDF.

	Record Sequence Number
	OC
	This field contains a running sequence number employed to link the partial records generated by the CDF for a particular session.

	Cause For Record Closing
	OM
	This field contains a reason for the release of the CDR.

	Incomplete CDR Indication
	OC
	This field provides additional diagnostics when the CDF detects missing ACRs.

	IMS Charging Identifier
	OM
	This parameter holds the IMS charging identifier (ICID) as generated by the IMS node for the SIP session. This parameter corresponds to IMS-Charging-Identifier (ICID).

	SDP Session Description
	OC
	Holds the Session portion of the SDP data exchanged between the User Agents if available in the SIP transaction. This parameter corresponds to SDP‑Session‑Description.

	List of SDP Media Components
	OC
	This is a grouped field comprising several sub-fields associated with one media component. It may occur several times in one CDR. The field is present only in a SIP session related case.

	SIP Request Timestamp
	OM
	This parameter contains the time of the SIP Request (usually a (Re)Invite). This parameter corresponds to SIP-Request-Timestamp in INTERIM ACR.

	SIP Response Timestamp
	OM
	This parameter contains the time of the response to the SIP Request (usually a 200 OK). This parameter corresponds to SIP-Response-Timestamp in INTERIM ACR.

	SDP Media Components
	OM
	This is a grouped field comprising several sub-fields associated with one media component. Since several media components may exist for a session in parallel these sub-fields may occur several times. This parameter corresponds to SDP‑Media-Component.

	SDP Media Name
	OM
	This field holds the name of the media as available in the SDP data. This parameter corresponds to SDP-Media-Name.

	SDP Media Description
	OM
	This field holds the attributes of the media as available in the SDP data. This parameter corresponds to SDP-Media-Description.

	GPRS Charging ID
	OC
	This parameter holds the GPRS charging ID (GCID) which is generated by the GGSN for a GPRS PDP context. This parameter corresponds to GPRS-Charging-Id.

	Media Initiator flag
	OC
	This field indicates if the called party has requested the session modification and it is present only if the initiator was the called party.

	GGSN Address
	OC
	This parameter holds the control plane IP address of the GGSN that handles one or more media component(s) of a IMS session. This parameter corresponds to the P‑Charging-Vector header.

	Service Delivery Failure Reason
	OC
	Holds the reason for why a requested service could not be successfully provided (i.e. SIP error codes taken from SIP-Method). This field is not present in case of a successful service delivery.

	Service Specific Data
	OC
	This field contains service specific data.

	List of Message Bodies
	OC
	This grouped field comprising several sub-fields describing the data that may be conveyed end-to-end in the body of a SIP message.  Since several message bodies may be exchanged via SIP-signalling, this grouped field may occur several times.

	Content Type
	OC
	This sub-field of Message Bodies holds the MIME type of the message body, Examples are: application/zip, image/gif, audio/mpeg, etc. This parameter corresponds to Event-Type / Content-Type.

	Content Disposition
	OC
	This sub-field of Message Bodies holds the content disposition of the message body inside the SIP signalling, Content-disposition header field equal to "render", indicates that "the body part should be displayed or otherwise rendered to the user". Content disposition values are: session, render, inline, icon, alert, attachment, etc. This parameter corresponds to Event-Type  /  Content-Disposition.

	Content Length
	OC
	This sub-field of Message Bodies holds the size of the data of a message body in bytes. This parameter corresponds to Event-Type / Content-Length.

	Originator
	OC
	This sub-field of the "List of Message Bodies" indicates the originating party of the message body. This parameter corresponds to P-Asserted-Identity header.

	IM Information
	OC
	A set of IM specific parameters such as IM session Type, IM server Role and the accumulated send/received message information of the participant. . See clause 7.3.1.2

	User Location Info
	OC
	This field holds information about the location of the user to the level of that made available to the IM server. If no location information is available then this parameter is not included. 

	Service Context Id
	OM
	Holds the context information to which the CDR belongs

	Record Extensions
	OC
	A set of operator/manufacturer specific extensions to the record, conditioned upon existence of an extension.


Table 4 : Charging Data of PIF-CDR
7.1.3.3.2 Controlling IM Function

Table 5 contains the content of Controlling IM Function (CIF) Charging Data Record.
EDITOR NOTE : POC CONTENT TO BE REVIEWED
	Field
	Category
	Description

	Record Type
	M
	Identifies the IM service record. 

	Retransmission
	OC
	This parameter, when present, indicates that information from retransmitted Diameter ACRs has been used in this CDR.

	SIP Method
	OC
	Specifies the SIP-method for which the CDR is generated. Only available in session unrelated cases. This parameter corresponds to Event-Type.

	Node Address
	OM
	This item holds the address of the node providing the information for the CDR. This may either be the IP address or the FQDN of the IMS node generating the accounting data. This parameter corresponds to the Origin-Host.

	Session ID
	OM
	The Session identification. For a SIP session the Session-ID contains the SIP Call ID as defined in the Session Initiation Protocol [RFC 3261] . This parameter corresponds to User-Session-ID.

	Calling Party Address
	OM
	The address (Public User ID) of the party requesting a service or initiating a session. This field holds either the SIP URI (according to [RFC 3261]) or the TEL URI (according to [RFC 3966]) of the calling party. This parameter corresponds to Calling-Party-Address.

	Called Party Address 
	OM
	In the context of an end-to-end SIP transaction this field holds the address of the party (Public User ID) to whom the SIP transaction is posted. This parameter corresponds to Called-Party-Address.

	Service Request Time Stamp
	OM
	This field contains the time stamp which indicates the time at which the service was requested. This parameter corresponds to SIP-Request-Timestamp in START ACR.

	Service Delivery Start Time Stamp
	OM
	This field holds the time stamp reflecting either: successful session set-up, a delivery unrelated service, an unsuccessful session set-up and an unsuccessful session unrelated request. This parameter corresponds to SIP-Response-Timestamp in START ACR.

	Service Delivery End Time Stamp
	OC
	This field records the time at which the service delivery was terminated. It is Present only in SIP session related case. This parameter corresponds to SIP-Request-Timestamp in STOP ACR.

	Record Opening Time
	OC
	A time stamp reflecting the time the CDF opened this record. Present only in SIP session related case.

	Record Closure Time
	OM
	A Time stamp reflecting the time the CDF closed the record.

	Inter Operator Identifiers
	OC
	Holds the identification of the home network (originating and terminating) if exchanged via SIP signalling, as recorded in the Inter-Operator-Identifier.

	Originating IOI
	OC
	This parameter corresponds to Originating-IOI.

	Terminating IOI
	OC
	This parameter corresponds to Terminating-IOI.

	Local Record Sequence Number
	OM
	This field includes a unique record number created by this node. The number is allocated sequentially for each partial CDR (or whole CDR) including all CDR types. The number is unique within the CDF.

	Record Sequence Number
	OC
	This field contains a running sequence number employed to link the partial records generated by the CDF for a particular session.

	Cause For Record Closing
	OM
	This field contains a reason for the release of the CDR.

	Incomplete CDR Indication
	OC
	This field provides additional diagnostics when the CDF detects missing ACRs.

	IMS Charging Identifier
	OM
	This parameter holds the IMS charging identifier (ICID) as generated by the IMS node for the SIP session. This parameter corresponds to IMS-Charging-Identifier (ICID).

	SDP Session Description
	OC
	Holds the Session portion of the SDP data exchanged between the User Agents if available in the SIP transaction. This parameter corresponds to SDP‑Session‑Description.

	List of SDP Media Components
	OC
	This is a grouped field comprising several sub-fields associated with one media component. It may occur several times in one CDR. The field is present only in a SIP session related case.

	SIP Request Timestamp
	OM
	This parameter contains the time of the SIP Request (usually a (Re)Invite). This parameter corresponds to SIP-Request-Timestamp in INTERIM ACR.

	SIP Response Timestamp
	OM
	This parameter contains the time of the response to the SIP Request (usually a 200 OK). This parameter corresponds to SIP-Response-Timestamp in INTERIM ACR.

	SDP Media Components
	OM
	This is a grouped field comprising several sub-fields associated with one media component. Since several media components may exist for a session in parallel these sub-fields may occur several times. This parameter corresponds to SDP‑Media-Component.

	SDP Media Name
	OM
	This field holds the name of the media as available in the SDP data. This parameter corresponds to SDP-Media-Name.

	SDP Media Description
	OM
	This field holds the attributes of the media as available in the SDP data. This parameter corresponds to SDP-Media-Description.

	Media Initiator flag
	OC
	This field indicates if the called party has requested the session modification and it is present only if the initiator was the called party.

	GGSN Address
	OC
	This parameter holds the control plane IP address of the GGSN that handles one or more media component(s) of a IMS session. This parameter corresponds to the P‑Charging-Vector header. For the controlling IM server, this is only included if the charged party is participating in the session.

	Service Delivery Failure Reason
	OC
	Holds the reason for why a requested service could not be successfully provided (i.e. SIP error codes taken from SIP-Method). This field is not present in case of a successful service delivery.

	Service Specific Data
	OC
	This field contains service specific data.

	List of Message Bodies
	OC
	This grouped field comprising several sub-fields describing the data that may be conveyed end-to-end in the body of a SIP message. Since several message bodies may be exchanged via SIP-signalling, this grouped field may occur several times.

	Content Type
	OC
	This sub-field of Message Bodies holds the MIME type of the message body, Examples are: application/zip, image/gif, audio/mpeg, etc. This parameter corresponds to Event-Type / Content-Type.

	Content Disposition
	OC
	This sub-field of Message Bodies holds the content disposition of the message body inside the SIP signalling, Content-disposition header field equal to "render", indicates that "the body part should be displayed or otherwise rendered to the user". Content disposition values are: session, render, inline, icon, alert, attachment, etc. This parameter corresponds to Event-Type /  Content-Disposition.

	Content Length
	OC
	This sub-field of Message Bodies holds the size of the data of a message body in bytes. This parameter corresponds to Event-Type / Content-Length.

	Originator
	OC
	This sub-field of the "List of Message Bodies" indicates the originating party of the message body. This parameter corresponds to P-Asserted-Identity header.

	IM Information
	OC
	A set of IM specific parameters such as IM session Type, IM server Role, Number and List of Participants and the accumulated message information during the IM session. See clause 7.3.1.2

	User Location Info
	OC
	This field holds information about the location of the charged party to the level of that made available to the IM server. If no location information is available then this parameter is not included. For the controlling IM server, this additionally is only included if the charged party is participating in the session.

	Service Context Id
	OM
	Holds the context information to which the CDR belongs

	Record Extensions
	OC
	A set of operator/manufacturer specific extensions to the record, conditioned upon existence of an extension.


Table 5 : Charging Data of CIF-CDR

7.2 Data description for IM online charging

IM online charging is using credit control. Detailed information about the used of Diameter credit control application is described in [3GPP TS 32.299].

7.2.1 Ro message contents

IM online charging uses the credit control with the two messages Credit-Control-Request (CCR) and Credit‑Control‑Answer (CCA). The request performs rating of the IM service and reserves units on the users account. The answer replies back with amount of reserved units or an error code if the user is out of credit.

Table 6 describes the use of these messages for online charging.

	Command-Name
	Source
	Destination
	Abbreviation

	Credit-Control-Request
	IM Server
	OCS
	CCR

	Credit-Control-Answer
	OCS
	IM Server
	CCA


Table 6 Online Charging Messages Reference Table
The structure of the Credit-Control-Request (CCR) and Credit-Control-Answer (CCA) messages defined in the clauses below.

7.2.1.1 Credit-Control-Request Message

Table 7 illustrates the basic structure of a Diameter CCR message from the IM Server as used for IM online charging.

	Field
	Category
	Description

	Session-Id
	M
	Used as described in [3GPP TS 32.299].

	Origin-Host
	M
	Used as described in [3GPP TS 32.299].

	Origin-Realm
	M
	Used as described in [3GPP TS 32.299].

	Destination-Realm
	M
	Used as described in [3GPP TS 32.299].

	Auth-Application-Id
	M
	Used as described in [3GPP TS 32.299].

	Service-Context-Id
	M
	Used as described in [3GPP TS 32.299]

	CC-Request-Type
	M
	Used as described in [3GPP TS 32.299].

	CC-Request-Number
	M
	Used as described in [3GPP TS 32.299].

	Destination-Host
	OC
	Used as described in [3GPP TS 32.299].

	User-Name
	OC
	Used as described in [3GPP TS 32.299].

	Origin-State-Id
	OC
	Used as described in [3GPP TS 32.299].

	Event-Timestamp
	OC
	Used as described in [3GPP TS 32.299].

	Subscription-Id
	OC
	Used as described in [3GPP TS 32.299].

	Service-Identifier
	-
	Not used at command level but within the Multiple-Services-Credit-Control. The values are operator defined.

	Termination-Cause
	OC
	Used as described in [3GPP TS 32.299].

	Requested-Service-Unit
	OC
	Used as described in [3GPP TS 32.299].

	Requested-Action
	OC
	Used as described in [3GPP TS 32.299].

	Used-Service-Unit
	-
	Not used at command level but within the Multiple-Services-Credit-Control.

	Multiple-Services-Indicator
	OC
	Used as described in [3GPP TS 32.299].

	Multiple-Services-Credit Control
	OC
	Used as described in [3GPP TS 32.299].

	User-Equipment-Info
	-
	Not used in IM charging.

	Proxy-Info
	-
	Not used in 3GPP.

	
Proxy-Host 
	-
	Not used in 3GPP.

	
Proxy-State
	-
	Not used in 3GPP.

	Route-Record
	OC
	Used as described in [3GPP TS 32.299].

	Service-Information 


PS-Information


IMS-Information


IM-Information
	OM
	This field holts the IM specific parameter and is described in subclause 7.3

	Extension
	OC
	Used as described in [3GPP TS 32.299].


Table 7 Credit-Control-Request (CCR) Message Contents
The protocol specific parameter definition is specified in [3GPP TS 32.299].

7.2.1.2 Credit-Control-Answer Message

Table 8 illustrates the basic structure of a Diameter CCA message as used for the IM Server. This message is always used by the OCS as specified below, independent of the receiving IM server and the CCR request type that is being replied to.

	Field
	Category
	Description

	Session-Id
	M
	Used as described in [3GPP TS 32.299].

	Result-Code
	M
	Used as described in [3GPP TS 32.299].

	Origin-Host
	M
	Used as described in [3GPP TS 32.299].

	Origin-Realm
	M
	Used as described in [3GPP TS 32.299].

	Auth-Application-Id
	M
	Used as described in [3GPP TS 32.299].

	CC-Request-Type
	M
	Used as described in [3GPP TS 32.299].

	CC-Request-Number
	M
	Used as described in [3GPP TS 32.299].

	CC-Session-Failover 
	OC
	Used as described in [3GPP TS 32.299].

	Granted-Service-Unit
	-
	Not used in IM charging.

	Multiple-Services-Credit-Control
	OC
	Used as described in [3GPP TS 32.299].

	Credit-Control-Failure-Handling
	OC
	Used as described in [3GPP TS 32.299].

	Direct-Debiting-Failure-Handling
	-
	Not used in IM charging.

	Redirect-Host
	OC
	Used as described in [3GPP TS 32.299].

	Redirect-Host-Usage
	OC
	Used as described in [3GPP TS 32.299].

	Redirect-Max-Cache-Time
	OC
	Used as described in [3GPP TS 32.299].

	Proxy-Info
	-
	Not used in 3GPP.

	Route-Record
	OC
	Used as described in [3GPP TS 32.299].

	Failed-AVP
	OC
	Used as described in [3GPP TS 32.299].

	Trigger
	OC
	Used as described in [3GPP TS 32.299]


Table 8 Credit-Control-Answer (CCA) Message
7.3 IM Charging specific parameters

7.3.1 Definition of the IM charging information

The IM-Information parameter used for IM charging is provided in the Service-Information parameter.

7.3.1.1 IM charging information assignment for Service Information

The components that are used for IM charging are provided in the Service Information as described in Table 9.

	Field
	Category
	Description

	Service Information
	OM
	A set of fields hold the 3GPP specific parameter as defined in [3GPP TS 32.299]. For MMS Charging the PS Information, IMS Information and IM Information are used.

	
Subscription Id
	OM
	Used as defined in [3GPP TS 32.260].

	
PS Information
	OC
	A set of fields hold the PS specific parameters. The details are defined in 3GPP TS 32.251 [3GPP TS 32.251].

	

User Location Info
	OC
	Used as defined in [3GPP TS 32.251].

	

GGSN Address
	OC
	Used as defined [3GPP TS 32.251].

	
IMS Information
	OC
	A set of fields hold the IMS specific parameters. The details are defined in [3GPP TS 32.260].

	

Event Type
	OC
	Used as defined in [3GPP TS 32.260].

	

User Session ID
	OC
	Used as defined in [3GPP TS 32.260].

	

Calling Party Address
	OC
	Used as defined in [3GPP TS 32.260].

	

Called Party Address
	OC
	Used as defined in [3GPP TS 32.260].

	

Time stamp
	OC
	Used as defined in [3GPP TS 32.260].

	

Inter Operator Identifier
	OC
	Used as defined in [3GPP TS 32.260].

	

IMS Charging Identifier
	OC
	Used as defined in [3GPP TS 32.260].

	

SDP Session Description
	OC
	Used as defined in [3GPP TS 32.260].

	

SDP Media Components
	OC
	Used as defined in [3GPP TS 32.260].

	

Cause Code
	OC
	Used as defined in [3GPP TS 32.260].

	
IM Information
	OM
	A set of fields hold the IM specific parameters. The details are defined in clause 7.3.1.2


Table 9 Components of the Service Information used for IM Charging
7.3.1.2 Definition of the IM Information

IM specific charging information is provided within the IM Information. The detailed structure of the IM-Information can be found in table Table 10. 

	Field
	Category
	Description

	IM Server Role
	OM
	Identifies the IM server function as participating function or controlling function.

	IM User Role
	OC
	Identifies if the IM user is the owner of the session 

	IM Session Type
	OM
	Type of the IM session as defined in <TODO : Pager mode, large mode, session mode, conversation history retrieval>

	Number Of Participants
	OM
	Indicates the number of clients the message is sent

	List Of Participants
	OC
	Holds the information for participants, e.g., the addresses.

	Called Party Address
	OC
	The address (SIP URI) of the participants.

	List Of Message Exchange
	OC
	Applicable to offline charging only - a list of changes in charging conditions for the IM session, each change is time stamped. Charging conditions are used to categorize charging, such as per tariff period or based on the number of participants. A set of charging data (number of message, sum of participation time) for sent and received messages.

	IM Controlling Address
	OC
	Identifies the IM server performing the controlling function. This is only included when IM Server Role indicates "participating". This information may be obtained from the "Contact" header of SIP message received from the controlling IM function.

	IM Group Name
	OC
	Identifies a pre-arranged group. Included if the session is a pre-arranged group session. This information may be obtained from the "P-Asserted-Identity" header of the SIP message received from the controlling IM function, or from the "Request-URI" header from the IM user. 

	IM Session Id
	OC
	Uniquely identifies a one-to-one IM session.

Note that the IM Session-Id may not be available in the initial charging interactions for the IM session.

	Served Party
	OM
	Applicable to offline charging only – holds the identity of the party that the charging information relates to. 


Table 10 Structure of the IM_Information
EDITOR NOTE : TO BE COMPLETED
7.3.2 Formal parameter description

7.3.2.1 IM charging information for CDRs

The detailed definitions, abstract syntax and encoding of the IM CDR parameters are specified in [3GPP TS 32.298].

7.3.2.2 IM charging information for charging events 

The detailed charging event parameter definitions are specified in [3GPP TS 32.299].
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