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1. Scope

This document specifies the use of OMA Charging Enabler to realize the offline and online charging requirements of OMA CPM Enabler. OMA Charging Enabler defines a set of interfaces to allow other Enablers to access the charging functionality. The interfaces are specified in [OMA-AD-Charging-V1_0]. This section defines how, when and by which entity the charging is triggered and which unit invokes the charging using the interface of OMA Charging Enabler. This section also defines the data that will be exchanged within the charging event.

This document specifies in detail:

· The online and the offline charging models for the CPIM enabler,
· The logical messages and message types used on CH-1 and CH-2 interfaces, 

· The OMA Charging Data Elements used in the logical messages along with their descriptions,
· The flow of information exchanged between the Charging Enabler User and the Charging Enabler in different scenarios for the OMA CPM service,
· Bindings of OMA CH-1 and CH-2 logical messages to a specific protocol (e.g. the IETF Diameter Accounting (as specified in [RFC 3588]) and the Diameter Credit Control (as specified in [RFC 4006])).
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

	[CPM-AD]
	“Converged IP Messaging Architecture ”, Open Mobile Alliance™, 
OMA-AD_CPM-V1_0, URL: http://www.openmobilealliance.org/ 

	[CPM-SD]
	“Converged IP Messaging System Description”, Open Mobile Alliance™, OMA-TS-CPM_System_Description-V1_0, URL:http://www.openmobilealliance.org/

	[OMA-CHRG-AD]
	“Charging Architecture”, Open Mobile Alliance™, OMA-AD-Charging-V1_1, URL:http://www.openmobilealliance.org/


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/

	[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

	CH-1 EventRequest
	Refers to the offline request for Event-based charging

	CH-1 Response
	Refers to the offline response to the offline request (Event or Session)

	CH-1 SessionRequest
	Refers to the offline request for Session-based charging

	CH-2 EventRequest
	Refers to the online request for Event-based charging

	CH-2 Response
	Refers to the online response to the offline request (Event or Session)

	CH-2 SessionRequest
	Refers to the online request for Session-based charging

	
	

	
	


3.3
Abbreviations

	CPM
	Converged IP Messaging

	OMA
	Open Mobile Alliance

	SIP
	Session Initiation Protocol

	
	


4. Introduction

Offline and Online charging for the OMA Charging Enabler are defined in the OMA Charging respectively.
5. CPM Charging Architecture
The OMA CPM service general architecture is described in [CPM-AD]. Figure 1 depicts the CPM charging architecture.
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Figure 1 Charging architecture for CPM charging
In this figure:
· CH-1 is Offline charging reference point between CPM Server and the Offline Function of the Charging Enabler.
· CH-2 is Online charging reference point between CPM Server and the Online Function of the Charging Enabler.
The OMA CPM Server MAY comprise of the Charging Enabler User, an integrated function that monitors and generates the charging events, sends the charging requests to the Charging Enabler and receives the responses from the Charging Enabler, over the CH-1 or the CH-2 interface, or both.
The OMA CPM Enabler defines following functions and Servers:

· CPM Participating function

· CPM Controlling function

· Application Control Function
· Message Storage Server
· Content Storage Server

· Interworking Function
When the CPM server serves as the controlling function, the Charging Enabler User SHALL generate charging requests for all the users in that session. However, if the CPM server serves as a CPM participating function, then it SHALL provide charging requests only for its users, only if the CPM participating function is in a different network than the controlling function. If the CPM participating function is in the same administrative domain as the CPM controlling function, then the CPM participating function MAY generate charging information only for its own users. A Charging Enabler SHALL consider the charging requests from the CPM controlling function and CPM participating function as independent requests.
Regardless the CPM Application Control Function deployed as a separate physical component or co-located with the CPM Participating Function, when CPM participant function happens communication with applications, the Charging Enabler User SHALL generate charging requests for the users of the CPM participating function according to the scheme of that application.
When CPM Message Storage Server serves storing service for CPM messages of CPM sessions, the Charging Enabler User SHALL generate charging requests for the users of the CPM participating function according to the scheme of CPM Message Storage functionality.

When  CPM Content Storage Server serves storing service for contents of CPM sessions, the Charging Enabler User SHALL generate charging requests for the users of the CPM participating function according to the scheme of CPM Message Storage functionality.
5.1 CPM Offline Charging Architecture

The architecture for CPM offline charging is described in the following figure. As identified in the [CPM-AD], the  Application Control Function, Interworking Function(s), Content Storage Server, Message Storage Server, CPM Participating Function, CPM Controlling Function will interact with Charging Enabler for offline charging. The CH-1 interface is described in [OMA-CHRG-AD].
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5.2 CPM Online Charging Architecture

The architecture for CPM offline charging is described in the following figure. As identified in the [CPM-AD], the  Application Control Function, Interworking Function(s), Content Storage Server, Message Storage Server, CPM Participating Function, CPM Controlling Function will interact with Charging Enabler for online charging. The CH-2 interface is described in [OMA-CHRG-AD].
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6. CPM charging principles and scenarios

CPM charging is based on the concept of charging for the usage of the service. The charging criteria for the service provided may vary. The charging may be based on sessions, duration of the session, number of participants, numbers of messages, size of messages, or a combination of these criteria. CPM charging shall be based on two models, an Event-based charging model that charges for session unrelated events and a Session-based charging model, that charges for the a CPM session. These models are applicable for both online and offline charging procedures.
NOTE: The originating CPM Server MAY send a Large message or a message within a CPM session which MAY be broken down in to smaller chunks. The terminating CPM Server MAY receive multiple intermediate [MSRP 200 OK] messages; however, these [MSRP 200 OK] messages shall NOT trigger a charging request message. In this case, the terminating CPM Server MAY trigger a charging request message only after receiving the last [MSRP 200 OK] and determining that the transmission of the chunked messages is completed.
6.1 CPM charging principles
6.1.1 CPM Event-based charging principles
The Charging Enabler User SHALL use Event-based charging principles to allow for the following CPM session unrelated procedures.
· Sending or receiving of pager mode message to a single user or to a predefined/ad-hoc group and deferred messages shall be considered as successful. 
· Unsuccessful pager mode messages sent to a single user or to a predefined/ad-hoc group SHALL be reported.
· Sending or receiving of Large message to a single user or to a predefined/ad-hoc group. Unsuccessful Large message to a single user or to a predefined/ad-hoc group SHALL be reported.

· Retrieving saved conversation .

· Receiving deferred message(s) notification. 

· Retrieving one or all deferred messages. 

Having all deferred messages pushed.
6.1.2 CPM Session-based charging principles
Charging requests for a CPM session SHALL be generated by the CPM controlling function for all the users within that session and the CPM participating function MAY generate charging requests its users. Charging SHALL be done according to the following types of CPM sessions [CPM-AD].
Charging requests for a CPM session SHALL be generated by the CPM participating function for the participants being served by it. 

The charged parties may be any of the CPM participants, depending on the role of the participant. These roles are:

· CPM session participant.

· CPM inviting user or group owner (in the case of CPM sessions)

Information about the CPM session SHALL be collected by the CPM controlling function and provided to the CPM participating function for charging the CPM inviting user or group owner for the CPM session, e.g. number of successful deliveries.  Charging SHALL be done according to the following types of CPM sessions [CPM-AD]:

· 1-to-1 CPM session peer-to-peer,

· 1-to-1 CPM session through participating function,

· CPM group session,

· Ad-hoc CPM  group session,

· Pre-defined CPM group session.

CPM session owner and/or participants MAY be charged based on:

· CPM session duration.
· Number of participants
· Volume of messages & contents sent and/or received by the participant.

· Number of messages & contents sent and/or received by the participant. 

In addition the following parameters MAY be considered:

· Number of exploded messages & contents ;

· Identity of the network hosting the CPM server where messages are exploded

Online and offline specific charging details are given in the subsequent chapters.
6.1.3 CPM Chargeable Events

	Chargeable Event
	Specified in
	Recordable event occurs at

	CPM Message Events Based Charging

	Sending of Instant Message (Page Mode/Large Mode)

CPM client sends a CPM Message to another CPM user through CPM Conversation Server.
	[CPM-SD] 5.2.2.1
	CPM Conversation Server

	Receiving of Instant Message (Page Mode/Large Mode)

CPM Client receives a CPM Message from another CPM User through CPM Conversation Server.
	[CPM-SD] 5.2.2.1
	CPM Conversation Server

	Pushing of Deferred Message

CPM Conversation Server pushes the deferred message(s) to CPM Client.
	[CPM-SD] 5.2.2.2
	CPM Conversation Server

	Sending of Deferred Message Notification

CPM Conversation Server sends Deferred Message Notification to CPM Client.
	[CPM-SD] 5.2.2.2.2
	CPM Conversation Server

	Receiving of Deferred Message

CPM Client receive(s) Deferred Message(s) through CPM Conversation Server.
	[CPM-SD] 5.2.2.2.2
	CPM Conversation Server

	Subscription-Based Charging 

	Subscription to receiving the Participant Information
CPM Client sends a Participant Information subscription request to CPM Conversation Server.
	[CPM-SD] 5.2.3.6
	CPM Conversation Server

	Sending Participant Information Notification

CPM Conversation Server performing the Controlling Function sends Participant Information Notification.
	[CPM-SD] 5.2.3.6
	CPM Conversation Server

	One-to-one session Charging

	Sending of CPM 1-1 Session Invitation

CPM Client sends CPM Session Invitation  
	[CPM-SD] 5.2.3.1.1
	CPM Conversation Server

	Receiving of 1-1 CPM Session Invitation
CPM Client receives CPM Session Invitation
	[CPM-SD] 5.2.3.1.2
	CPM Conversation Server

	Sending of Message (Page Mode/Large Mode)

CPM client sends CPM Message to during session.
	[CPM-SD] 5.2.3.8
	CPM Conversation Server

	Receiving of Message (Page Mode/Large Mode)

CPM Client receives a CPM Message during session.
	[CPM-SD] 5.2.3.8
	CPM Conversation Server

	Media Modification
CPM Client/CPM Conversation Server sends the CPM Session modification request.
	[CPM-SD] 5.2.3.8.2
	CPM Conversation Server

	One-to-many session charging

	Sending of CPM 1-N session invitation

CPM Client sends CPM 1-N session invitations.
	[CPM-SD] 5.2.3.2.1.1
	CPM Conversation Server

	Receiving of CPM 1-n session invitation

CPM Client receives CPM 1-N session invitation.
	[CPM-SD] 5.2.3.2.1.2
	CPM Conversation Server

	CPM Client leaving a CPM Session

CPM Client sends a CPM Session leaving request.
	[CPM-SD] 5.2.3.2.2
	CPM Conversation Server

	CPM Client inviting CPM User to existing CPM Session

CPM Client sends the CPM Session adding request
	[CPM-SD] 5.2.3.2.3
	CPM Conversation Server

	CPM Client removing Participants from a CPM Session
CPM Client sends CPM Session removal request to CPM Client.
	[CPM-SD] 5.2.3.2.4
	CPM Conversation Server

	CPM Client being released from a CPM Session

CPM Conversation Server sends the CPM Session releasing request
	[CPM-SD] 5.2.3.2.5
	CPM Conversation Server

	CPM Session modification

CPM Client /CPM Conversation Server performing the Controlling Function initiates the CPM Session modification request.
	[CPM-SD] 5.2.3.2.6
	CPM Conversation Server

	Convergent Message Charging 

	CPM Session Invitation or CPM Message to Non-CPM Invitation or Non-CPM Message

CPM Interworking Function/CPM conversation server receives CPM Session Invitation or CPM Message 
	[CPM-SD] 5.3.1.2
	CPM Interworking Function/ CPM Conversation Server

	Non-CPM Invitation or Non-CPM Message to CPM Invitation or CPM Message

CPM Interworking Function/CPM interworking function receives Non-CPM Session Invitation or Non-CPM Message
	[CPM-SD] 5.3.2
	CPM Interworking Function/ CPM Conversation Server

	Missing CPM Support in the Controlling or Terminating Network
CPM Conversation Server receives an error response stating that a CPM Session Invitation or CPM Message failed due to no CPM enabler support in the target network.
	[CPM-SD] 5.3.1.2.1
	CPM Conversation Server

	Missing SIP/IP Core support in remote network
CPM Conversation Server receives an error response stating that a CPM Session Invitation or CPM Message failed due to no SIP/IP Core support in the target network.
	[CPM-SD] 5.3.1.2.2
	CPM Conversation Server

	Delivering messages to more than one device for a CPM User 

CPM Conversation Server performing the Participating Function sends messages to more than one device for a CPM User.
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Delivering continuous Media to more than one device for a CPM User
CPM Conversation Server performing the Participating Function sends continuous Media to more than one device for a CPM User.
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Sending delivery notification and read report to more than one device for a CPM User
CPM Conversation Server performing the Participating Function sends delivery notification and read report to more than one device for a CPM User.

Editor Notes: it’s to be confirmed if notification should be taken into account in charging
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Sending notification of a deferred CPM Message to more than one device
CPM Conversation Server performing the Participating Function sends notification of a deferred CPM Message to more than one device for a CPM User.

Editor Notes: it’s to be confirmed if notification should be taken into account in charging
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Routing of a CPM Session with identical media characteristics to multiple registered devices
CPM Conversation Server performing the Participating Function routes a CPM Session with identical media characteristics to multiple registered Devices
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Routing of a CPM Session with a different subset of the media characteristics to multiple registered devices
CPM Conversation Server performing the Participating Function routes a CPM Session with a different subset of the media characteristics to multiple registered devices.
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Transfer of same CPM Session for multiple registered Devices
CPM Conversation Server performing the Participating Function transfers same CPM Session for multiple registered Devices.
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Transfer of a subset of Media Types of a CPM Session to a different device of a CPM User
CPM Conversation Server performing the Participating Function transfers a subset of Media Types of a CPM Session to a different device of a CPM User.
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	Sending access information related to the Devices of the CPM User
CPM Conversation Server performing the Participating Function receiving request from CPM Client access information related to the Devices of the CPM User
	[CPM-AD] 5.3.1.3.2
	CPM Conversation Server

	CPM Conversation management
starting / stopping a conversation, listing / searching ongoing conversations & associated Participants, replaying the recent history of a conversation, adding / removing Participants to a conversation, add / remove Media (continuous) to / from a conversation
	[CPM-AD] 5.3.5.3.1
	CPM Conversation Server

	CPM Message exchanges inside/outside a CPM Session

	[CPM-AD] 5.3.5.3.1
	CPM Conversation Server

	Media moderation controlled by the external entity during a CPM Session


	[CPM-AD] 5.3.5.3.1
	CPM Conversation Server

	Sending of event notification with relevant information (e.g. user causing the event, type of event) from the CPM Conversation Server

	[CPM-AD] 5.3.5.3.1
	CPM Conversation Server

	CPM Conversation Histories Charging 

	Conversation Histories Retrieval

CPM Client retrieves conversation histories.
	[CPM-SD] 5.2.4
	CPM Conversation Server


6.2 CPM offline charging scenarios

6.2.1 Basic principles 
The CPM charging principle and scenarios as given in chapter 6 SHALL be supported for CPM offline charging. 

These charging requests SHALL contain distinct service usage data for any of the described functions and servers. CPM usage data in the charging requests SHALL comprise the duration, volume and number of messages, and etc. 

The CPM session charging may use either the Event-based messages (EventRecord) or the Session-based messages (StartRecord, InterimRecords (zero or more), and StopRecord). Event-based requests SHALL be generated for pager/large mode message delivery.

InterimRecords and StopRecord messages SHALL be generated for the CPM session in accordance to the defined triggers for CPM offline charging. The generation of InterimRecords SHALL be governed in accordance to triggers defined for Session-based requests, or on the values received in the charging responses, or based on locally configured values.
6.2.2 Event charging for CPM event and session

6.2.2.1 Pager mode message
Figure 6.2.2.1 shows the charging request transactions between the Charging Enabler User in the CPM participating function and the Charging Enabler for the Pager mode message delivery. The charging principle is the same whether the receiving client belongs to the same network or not and is online or not (message deferred).
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Figure 6.2.2.1 Offline Charging for Pager Mode Messaging

1. The CPM Server receives a SIP MESSAGE from the CPM Client

2. The CPM Server forwards the SIP MESSAGE to the recipient, or CPM Interworking functionality in case the recipient is a NON-CPM User.
3. The CPM Server receives a SIP 200 OK or any SIP error as responds.
4. The CPM Server forwards the SIP 200 OK or any SIP error to the CPM Client

5. In the case of a CPM Server forwarding SIP 200 OK, the Charging Enabler User SHALL trigger a CH-1 EventRecord Message toward the Charging Enabler 

6. The Charging Enabler acknowledges with a CH-1 Response message.
6.2.2.2 Pager mode message to an ad hoc or pre-defined group
Figure 6.2.2.2 shows the charging request transactions between the Charging Enabler User in the CPM controlling function and the Charging Enabler for the Pager mode message delivery to an ad hoc or pre-defined group. The charging principle is the same whether the receiving client belongs to the same network or not and is online or not (message deferred).
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Figure 6.2.2.2 Offline Charging for Pager Mode Messaging to AdHoc or pre-defined  group

1. The CPM Server receives a SIP MESSAGE from the CPM Client. 

2. The CPM Server forwards the SIP MESSAGE to each of the recipients in the ad-hoc or predefined group, or CPM Interworking functionality in case there are some recipients are NON-CPM User.

3. The CPM Server sends a SIP 202 OK to the CPM Client.

4. The CPM Server receives a SIP 200 OK or any SIP error response from each of the recipients in the ad-hoc or predefined group.

5. At the timer expiration the CPM Server sends the aggregated delivery notifications to the originating client in a SIP MESSAGE.

6. The CPM Server receives a SIP 200 OK confirmation from the CPM Client.

7. The Charging Enabler User in the CPM Server, after receiving a [SIP 200 OK] from the CPM client, SHALL trigger a CH-1 EventRecord Message towards the Charging Enabler.
8. The Charging Enabler acknowledges with a CH-1 Response message.
6.2.2.3 Pager mode / Large mode message saving

6.2.2.4 Large mode message
Figure 6.2.2.4 shows the charging request transactions between the Charging Enabler User in the CPM server and the Charging Enabler for the Large message delivery. The charging principle is the same whether the receiving client belongs to the same network or not and is online or not (message deferred).
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Figure 6.2.2.4 Offline Charging for Large Mode Messaging
1. The CPM Server receives a SIP INVITE from the CPM Client.

2. The CPM Server confirms with a SIP 200 OK.

3. The CPM Client sends a large message over MSRP SEND to the CPM Server 

4. The CPM Server forwards the MSRP SEND to the recipient, or CPM Interworking functionality in case the recipient is a NON-CPM User.

5. The CPM Server receives a MSRP 200 OK. 

6. The CPM Server forwards the MSRP 200 OK to the CPM Client.

7. The Charging Enabler User in the CPM Server SHALL trigger a CH-1 EventRecord  Message towards the Charging Enabler. The charging message SHALL be triggered when one of the following has occurred: 
-MSRP 200 OK response indicating the receipt of the complete message by a recipient (i.e. all chunks within the MSRP)
- a MSRP error message is received
- timeout has been reached.
8. The Charging Enabler acknowledges with a CH-1 Response message.
9. The CPM Client triggers a SIP BYE towards the CPM Server
10. The CPM Server responds with a [SIP 200 OK]
6.2.2.5 Large mode message to an ad-hoc or predefined group
Figure 6.2.2.5 shows the Charging Request transactions between the Charging Enabler User in a CPM Server and Charging Enabler for the 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 6.2.2.5 Offline Charging for Large mode message to an ad hoc or predefined group
1. The CPM Server receives a MSRP SEND from the CPM Client

2. The CPM server forwards the MSRP SEND to the recipients, or CPM Interworking functionality in case there are some recipients are NON-CPM Users.

3. The CPM Server receives the corresponding MSRP 200 OK messages.

4. The Charging Enabler User in  the CPM Server SHALL trigger a CH-1 EventRecord Message towards the Charging Enabler in the following cases:
- all  responses have been received (MSRP 200 OK or MSRP error message) 
- a timeout for the response message has been reached
5. The Charging Enabler acknowledges with a CH-1 Response message.
6.2.2.6 Conversation History Retrieval
6.2.2.7 Deffered Message Retrieval

6.2.2.8 Deffered message push
6.2.3 Session charging for CPM session

6.2.3.1 Successful CPM session Establishment

6.2.3.2 Mid CPM session Procedures

6.2.3.3 Requesting history during CPM Session

6.2.3.4 CPM Session message exchange

6.2.3.5 CPIM Session end
6.3 CPM online charging scenarios

6.3.1 Basic principles

The CPM charging principles and scenarios as given in chapter 6 SHALL be supported for online charging. 

These charging requests SHALL contain distinct service usage data for any of the described functionalities and servers. CPM usage data in the charging requests SHALL comprise the duration, volume and number of messages. 

The CPM session online charging may use either the Event-based message (EventRequest) or the Session-based messages (InitialRequest, UpdateRequests (zero or more), and TerminateRequest).
InitialRequest and TerminateRequest message SHALL be generated for the CPM session in accordance to the defined triggers for online charging. The generation of UpdateRequests SHALL be governed in accordance to triggers defined for Session-based requests, or on the values received in the charging responses.

Event-based requests SHALL be generated for pager and large mode message delivery and MAY be also used for session mode messaging. Session-based requests SHALL be generated only for session mode messaging.

In CPM session mode, it SHALL use the Session-based Charging with Unit Reservation for messages exchanged within a CPM session and may be metered by duration, volume or number of messages. The metering is done by the Charging Enabler User within the CPM server and governed as described by the Charging Enabler [OMA-CHRG-AD]. 

6.3.2 Event charging for CPM event and session

6.3.2.1 Pager mode message to a single user
Figure  shows the Charging Request transactions between the Charging Enabler User in a participating CPM Server and Charging Enabler for the Pager mode message delivery. 
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Figure 6.3.2.1 Online Charging for Pager Mode Messages to a Single User

Note: 
The SIP 200 OK response to the CPM Client A has been omitted from Figure  but can occur at any point after the SIP 200 OK is received from CPM Client B.
1. The CPM Server receives a SIP MESSAGE from the CPM Client A.

2. The Charging Enabler User on the CPM Server receiving a 2SIP MESSAGE2 message SHALL trigger a CH-2 Initial Request Message towards the Charging Enabler for credit reservation. 
3. The Charging Enabler acknowledges with a CH-2 Response message including the result of the credit reservation.

4. The CPM Server forwards the SIP MESSAGE to the recipient, or CPM Interworking functionality in case that the recipient is a NON-CPM User.

5. The CPM Server receives a SIP 200 OK confirmation.

6. The Charging Enabler User on the CPM Server SHALL trigger a CH-2 Termination Request  Message towards the Charging Enabler for used units to be debited in the following cases:
- a SIP 200 OK or a SIP 4xx error message has been received
- a timeout for the response message has been reached
The Charging Enabler acknowledges with a CH-2 Response including the result of the debit operation.
6.3.2.2 Deferred Message

6.3.2.3 Pager mode message to an ad hoc or predefined group
Figure 6.3.2.3 shows the Charging Request transactions between the Charging Enabler User in a CPM Server and Charging Enabler for the Pager mode message delivery to an ad hoc or predefined group. Each Pager mode group message shall be treated independently.
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Figure 6.3.2.3 Online Charging for Pager Mode Message to an ad hoc or predefined group

Note: The SIP 200 OK response to the CPM Client A has been omitted from Figure 6.3.2.3 but can occur at any point after all the SIP 200 OK is received from CPM Client B and C.
1. The CPM Server receives a SIP MESSAGE from the CPM Client

2. The Charging Enabler User on the CPM Server receiving a SIP MESSAGESHALL trigger a CH-2 Initial Request  Message towards the Charging Enabler for credit reservation. 
3. The Charging Enabler acknowledges with a CH-2 Response message including the result of the credit reservation.
4. The CPM Server forwards the SIP MESSAGE to the recipients, or CPM Interworking functionality in case there are some recipients are not CPM User.
5. The CPM Server receives corresponding SIP 200 OK or SIP 4xx error messages.

6. The Charging Enabler User on the CPM Server SHALL trigger a CH-2 Termination Request  Message towards the Charging Enabler for used units to be debited. The message SHALL be triggered when all responses have been received (SIP 200 OK or SIP error message) or a timeout for a response has been reached. Note that the 'reserve units' validity timer SHALL be greater than the CPM delivery notifications timer (Ts2) as defined in [CPM-TS].
7. The Charging Enabler acknowledges with a CH-2 Response including the result of the debit operation.
6.3.2.4 Large mode message
Figure 1 shows the Charging Request transactions between the Charging Enabler User in a participating CPM Server and Charging Enabler for the Large message delivery. Each Large message shall be treated independently
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Figure 1 Online Charging for Large message

Note: The MSRP 200 OK message response to the CPM Client A has been omitted from Figure 6.3.2.4 but can occur at any point after the MSRP 200 OK message is received from CPM Client B. 

1. The CPM Server receives a SIP INVITE message from the CPM Client A
2. The Charging Enabler User on the CPM Server receiving a SIP INVITE message MAY trigger a CH-2 BalanceCheck Request Message towards the Charging Enabler to ensure CPM Client has the minimum credit for sending a Large Message. 
3. The Charging Enabler acknowledges with a CH-2 Response message including the result of the balance check.

4. The CPM server confirms with a SIP 200 OK message
5. The CPM Server receives a MSRP SEND message from the CPM Client

6. The Charging Enabler User on the CPM Server receiving a MSRP SEND message SHALL trigger a CH-2 Initial Request (reserve units) Message towards the Charging Enabler for credit reservation. The amount of credit reserved MAY be based on message size described in MSRP SEND. 
7. The Charging Enabler acknowledges with a CH-2 Response message including the result of the credit reservation.

8. The CPM Server forwards the MSRP SEND message to the recipient.

9. The CPM Server receives the corresponding MSRP 200 OK message.

10. The Charging Enabler User on the CPM Server SHALL trigger a CH-2 Termination Request (debit units) Message towards the Charging Enabler for used units to be debited. The charging message SHALL be triggered when one of the following has occurred:
- The MSRP 200 OK message response indicating the receipt of the complete message by a recipient (i.e. all chunks within the MSRP )
- an MSRP error message is received
- timeout has been reached.
NOTE: The CPM Server MAY receive multiple MSRP 200 OK messages (e.g. when a large message has been broken down in to smaller chunks); however, these MSRP 200 OK messages shall NOT trigger a charging request message. In this case, the CPM Server SHALL trigger a CH-2 Termination Request message only after receiving the last MSRP 200 OK and determining that the transmission of the chunked messages is completed.
11. The Charging Enabler acknowledges with a CH-2 Response including the result of the debit operation.
6.3.2.5 Large mode message to a predefined or ad hoc group
Figure 2 shows the Charging Request transactions between the Charging Enabler User in a Controlling CPM Server and Charging Enabler for the Large message delivery to a predefined or ad hoc group. Each Large mode group message shall be treated independently
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Figure 2 Online Charging for Large message to an ad hoc or predefined group
Note: The MSRP 200 OK message response to the CPM Client A has been omitted from Figure 6.3.2.5 but can occur at any point after the MSRP 200 OK message is received from CPM Client B or C. 

1. The CPM Server receives a SIP INVITE message from the CPM Client A
2. The Charging Enabler User on the CPM Server receiving a SIP INVITE message MAY trigger a CH-2 BalanceCheck Request Message towards the Charging Enabler to ensure CPM Client A has the minimum credit for sending a Large Message. 
3. The Charging Enabler acknowledges with a CH-2 Response message including the result of balance check.
4. The CPM server confirms with a SIP 200 OK message
5. The CPM Server receives a MSRP SEND message from the CPM Client A
6. The Charging Enabler User on the CPM Server receiving a SIP INVITE message SHALL trigger a CH-2 Initial Request (reserve units) Message towards the Charging Enabler for credit reservation. The amount of credit reserved will be based on the message size described in MSRP SEND message. 
7. The Charging Enabler acknowledges with a CH-2 Response message including the result of the credit reservation.

8. The CPM server forwards the MSRP SEND message to the recipients, such as CPM client B or C.

9. The CPM Server receives the corresponding MSRP 200 OK messages from such as CPM client B or C.

10. The Charging Enabler User on the CPM Server SHALL trigger a CH-2 Termination Request (debit units) Message towards the Charging Enabler for used units to be debited when, for each message, a MSRP 200 OK message or a MSRP 4xx error  response messages have been received or the timeout for response has been reached.
11. The Charging Enabler acknowledges with a CH-2 Response including the result of the debit operation.
6.3.2.6 Conversation History retrieval

6.3.2.7 Deferred Message retrieval

6.3.2.8 Deferred Message Push
6.3.3 Session charging for CPM session
6.3.3.1 Successful CPM session Establishment

6.3.3.2 Mid CPM session Procedures

6.3.3.3 Message exchange during a session

7. Definition of charging information

7.1 CPM Charging specific parameters

7.1.1 CPM related Information in Charging Messages

7.1.1.1 Definition of the CPM Information
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