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Introduction

This contribution presents Stage-2 level flows for online charging that describe mechanisms assumed to be supported by the online charging architecture presented in [S2-01xxxx]. The flows presented here are not thought to be exhaustive, but attempt to depict some descriptive and typical scenarios.

Considerations

[S2-020025] describes the Online charging architecture for IMS, this architecture builds on the usage of generic vertical credit control and other online mechanisms carried out on the Ro interface. 

The Charging Support AS provides the service logic to control the session and implements the needed function to contact the OCF through the Ro interface. The service logic and the  related functions can be implementation dependent as long as the support for the necessary SIP methods is assured.  The mechanisms provided by the Ro interface protocol are generic mechanisms to perform e.g. real-time accounting, credit control and advice of charge which are independent from the protocol used to provide the service (SIP, HTTP or other). 

As a first step towards developping the details of the proposed online charging architecture, the Stage-2 information flows for the typical scenarios shall be clarified. This includes the nature of interactions carried out on Ro, the information transferred there, and the timing aspects of session/service control signaling and online charging signaling.

In this contribution two typical examples are selected: 

· UE-originated multimedia session involving an Application Server that executes a chargeable "one-time" service during session initiation phase. The example also shows the charging interactions and session termination upon pre-paid credit expiry.

· AS-originated multimedia session, e.g. delivery of some multimedia content. This example also shows charging confirmation mechanisms.  

There are some further matters that need to be looked at within the context of the Stage-2 IMS on-line charging work, e.g. the interoperator charging flows that have been analyzed by [S2-013322]. However, these aspects are outside the scope of this contribution.

Proposal

It is proposed to incorporate the following flows into Section 7 of [TR 23.815]:

7
Charging Message Flows

This Section provides some examples for Stage-2 level IMS Charging information flows.

7.1 Information flows for online charging

This Section provides some flows for typical online charging related interactions in IMS.

7.1.1 UE-originated multimedia session
This procedure applies to UE-originated multimedia sessions, but the interactions on the Ro interface are depicted in a generic manner and may be used in other procedures.
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Figure 7.x UE-originated multimedia session with online charging interactions

When a SIP Invite is received by the S-CSCF for an originating multimedia session, the S-CSCF contacts the Charging Support Application Server according to the ISC mechanisms defined in [4]. The Charging Support AS may act as a SIP B2BUA to be in full control of the session.

1. Before progressing the establishment of the multimedia session, the Charging Support AS opens an accounting session with the OCF and performs credit control for the subscriber. The following information may be included in the request to the OCF:

· User Identity

· SIP Call-ID

· ICID (IMS Charging ID)

· Calling party ID, Called party ID

· Media Information (based on SDP)

· Time-stamp

Note: This information carried through the Ro interface is transparent for the protocol of the Ro interface (e.g. carried in a transparent container), so as new SIP/Service specific information necessary to determine the price of the service being rendered can be easily added in the future without any modification to the protocol fo the Ro interface.

2. Based on the information received from the Charging Support AS, the OCF determines the pre-paid budget, performs credit check and credit reservation. The OCF then sends a positive answer including the granted service unit (prepaid budget). After the granted service unit has been consumed by the session, the Charging Support AS shall request a new one from the OCF in case the session is still to be carried on.

The multimedia session establishment continues with the Charging Support AS forwarding the Invite request back to the S-CSCF. 

In this example, the S-CSCF subsequently sends the Invite to an Application Server that invokes a successful chargeable one-time event service. In this scenario money can be deducted directly from the user's account and confirmation of successful service execution is not needed.

3. The AS  performs one time event credit control prior to service execution. It may send the following information to the OCF:

· User Identity

· SIP Call-ID

· ICID (IMS Charging ID)

· Calling party ID, Called party ID

· Service specific information

4. If the service cost information is not received by the OCF, OCF determines the price of the service according to the Service specific information received, and deducts the corresponding monetary amount from the user's account. If the cost of the service is included in the request received from the AS(i.e the AS includes Rating functionalities), OCF directly deducts the specified monetary amount from the user's account. The OCF returns a positive answer to the AS in order to authorize the service execution.

The AS sends the SIP Invite message back to the S-CSCF, and session establishment continues according to the procedures defined in [4].  Upon successful session establishment, the Charging Support AS can start decreasing the granted service unit received from the OCF in step 2. 

5. The pre-paid budget has been consumed, and the Charging Support AS performs on-line credit control by requesting a new service unit from the OCF. The request may include information on used service unit and user ID. 


6. The OCF deducts the used monetary amount from the user's account, determines the pre-paid budget, performs credit check and credit reservation. The OCF sends a positive answer including the granted service unit (pre-paid budget). 

Step 5 and 6 are repeated until the user terminates the session or the user's account runs empty. In this example, the user's account runs out of money, and the OCF returns a positive answer with a final indication. The final indication gives information to the Charging Support AS that this is the last granted service unit, after this service unit has been consumed, the SIP session must be released.

7. If the pre-paid budget received with the final indication had been consumed, then the Charging Support AS performs the last request to the OCF to close the accounting session and to report back the last used service unit.


8. The OCF deducts the used monetary amount from the user's account, and returns an answer to the Charging Support AS to confirm that the accounting session has been closed. In this answer, the OCF may include the total cost of the session that the Charging Support AS could eventually send to the end user in a suitable SIP message.

Upon receiving the final answer from the OCF, the Charging Support AS initiates the release of the SIP session by sending a BYE message to both the calling party and the called party.

7.1.2 AS-originated multimedia session
This procedure applies to scenarios where a service located in an AS initiates a SIP session to the end user, but the interactions on the Ro interface are depicted in a generic manner and may be used in other procedures. 

The service invoking the SIP session is charged according to the information received from the AS, while the on-line charging of the session is accomplished via the Charging Support AS. 
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Figure 7.y AS-originated multimedia session with online charging interactions

1. Prior to executing the service, the AS contacts the OCF to perform credit control for the user that the service is to be provided to. The request may include the following information:

· User Identity

· SIP Call-ID

· ICID (IMS Charging ID)

· Calling party ID, Called party ID

· Service specific information

Note: This information carried through the Ro interface is transparent for the protocol of the Ro interface (e.g. carried in a transparent container), so as new SIP/Service specific information necessary to determine the price of the service being rendered can be easily added in the future without any modification to the protocol fo the Ro interface
2. Based on the information received from the AS, the OCF determines the cost of the service, performs credit check and credit reservation. The OCF sends a positive answer including the cost of the service. 


In this example the service logic in the AS, among other, establishes a SIP session between the AS and the end user. In this scenario, OCF must be sure that the service has been successfully executed in order to deduct the respective amount of money from the user' s account.

The AS initiates the SIP session to the end user by sending the Invite message to the S-CSCF. When S-CSCF receives the Invite message, it contacts the Charging Support Application Server according to ISC-procedures defined in [4]. The Charging Support AS may act as a SIP B2BUA to be in full control of the session. 

The OCF correlates session information and service information by means of the ICID, and in this example determines that the end user is to be charged for the terminating session. The on-line charging control interactions for the terminated session are perfomed in Steps 3 and 4, and are identical to the credit control procedures described in Section 7.1.1:

3. Before progressing the establishment of the multimedia session, the Charging Support AS opens an accounting session with the OCF and performs credit control for the subscriber. The following information may be included in the request to the OCF:

· User Identity

· SIP Call-ID

· ICID (IMS Charging ID)

· Calling party ID, Called party ID

· Media Information (based on SDP)

· Time-stamp
4. Based on the information received from the Charging Support AS, the OCF determines the pre-paid budget, performs credit check and credit reservation. The OCF then sends a positive answer including the granted service unit (prepaid budget). After the granted service unit has been consumed by the session, the Charging Support AS shall request a new one from the OCF in case the session is still to be carried on.

When the AS receives the 200OK response from the end user, the service execution (session establishment) can be considered  successful. 

5. AS indicates charging confirmation to the OCF. The OCF deducts the used monetary amount from the end user's account. 

6. and   7.   The credit control interactions described in Steps 3 and 4 are repeated until the user or the AS terminates the session or the user's account runs empty. 
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