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1
Decision/action requested

Charging methods "offline" and "online" are applied based on subscription information stored in the HSS. However, this information is not linked to the service being rendered to the subscriber. It is propose to apply these charging methods depending on both subscription and service information.
2
References

None
3
Rationale

The decision on which charging method (offline or online) should be applied to a given subscriber is statically defined: provisionning of offline and online charging function addressed in the HSS. This mechanism does not allow to efficiently take into account service related information except if charging functionality is performed in the AS. It is proposed to extend charging service logic similar (such as AS) to dynamically control charging functionality depending of the service being requested/used in all IMS nodes involvied in charging;
4 Detailed proposal

Description of the existing mechanism
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Charging Profile: The figure above illustrates how the activation of charging profile mechanism within IMS entities.
This charging profile allocation is performed either via HSS query (Step 1) or via configuration (Alternative Step 1: 1'); charging profile is then loccaly configured in the S-CSCF. 
The S-CSCF achieves the transfer of charging profile towards all entities (2), 3), 4), 5), 6)). The IMS entites ignore charging options that they are not able to handle (e.g. MGCF, I-CSCF and P-CSCF ignore online charging).
The charging profile may also be locally configured in all entities involved in the charging process. If both mechanisms of charging function addressing (locally configured or received in the signalling path) are implemented, the operator will have to define which one prevails over the other one.
Conclusion

The above described solution is not appropriate because it is not to apply specific charging method per service and also because two charging methods may run in parallel with the risk of double billing.
It is proposed in next section is to describe a new principle that allows to select the charging profile according to the service triggered. 
The main advantages of such a principle are:

· Optimization of network resources related to charging

· Optimization of Billing System resources for charging information processing

· Charging mechanism consistent with the service used

· Update of subscriber's user profile superfluous since priority is given to the service

Description of the Service aware dynamic charging mechanism
1. Solution 1:

The AS modifies profile's information received from the S-CSCF via the HSS and send the new profile back to the S-CSCF. The S-CSCF transmits the new profile towards the other IMS entities. This new profile could be inserted in the 'P-Charging-Vector'. The charging profile is not updated.

This first solution is appropriate if only one AS is involved in the session, or if the first AS is an OCS and provides charging support to the N-1 other AS potentially triggered during the session.
If several services are triggered with different charging profiles (offline and online), the control commands of subsequent services should be added and should not override the previous ones. For example, if the first service is offline and decides to disable the online function, the subsequent 'online' service should be able to activte the online charging function. Similarly, the first offline charging function should remaine active. However, this solution is not optimal and the solution 2 is preferable in the case.
Scenario 1: The AS hosts its own online charging function and inhibits the offline functions of all the IMS nodes.


1) The charging profile is downloaded from the HSS in the S-CSCF. This profile is hybrid: offline and online.

2) The charging profile is transmitted from the S-CSCF to the AS via the 'P-Charging-Vector'.
3) The charging profile is modified by the AS which hosts its own online charging function. It inhibits the offline function in order to indicate that it handles the charging functionality by itself. It does not inhibit the online functions of the online capable nodes (e.g. S-CSCF). 
4), 5), 6) Retransmission of information modified by the AS. Command 3) from the AS is ignored by the nodes that are not online capable (I-CSCF, P-CSCF) or by the nodes for which the charging profile can nont be modififed (MGCF).

Scenario 2: The AS hosts its own online charging function and inhibits the offline and online functions of all IMS nodes. 



1) The charging profile is downloaded from the HSS in the S-CSCF. This profile is hybrid: offline and online.

2) The charging profile is transmitted from the S-CSCF to the AS via the 'P-Charging-Vector'.

3) The charging profile is modified by the AS which hosts its own online charging function. It inhibits the offline and online in order to inform that it  handle the charging function by itself. 
4), 5), 6) Retransmission of information modified by the AS. Command 3) from the AS is ignored by the node for which the charging profile can nont be modififed (MGCF).

Scénario 3 :  The AS utilizes an offline charging function. It inhibits the online charging function of all the other IMS nodes. It may or may not inhibit the the offline charging function of the other nodes depending on specific information received by the entity (e.g. guaranteed QoS by the P-CSCF, Private User ID for the S-CSCF).  

1) The charging profile is downloaded from the HSS in the S-CSCF. This profile is hybrid: offline and online.

2) The charging profile is transmitted from the S-CSCF to the AS via the 'P-Charging-Vector'.

3) The charging profile is modified by the AS. As the AS uses the offline charging function, it inhibits the online charging function. In the above figure, the AS decides to maintain the offline charging function of the other nodes. 
4) 5), 6) Retransmission of information modified by the AS. Command 3) from the AS is ignored by the node for which the charging profile can nont be modififed (MGCF).

2. Solution 2 :

The subscription data are stored in the HSS. As part of this subscriber's data is the Initial Filter Criteria (iFC). 
After downloding the iFC from the HSS, the S-CSCF applies filter criteria to determine the need to forward SIP requests to Application Servers. Therefore, the iFC is a data associated to the service. It is proposed to add a "Charging profile" entry in the definition of the iFC (specified in 3GPP TS 23.218). This "Charging Profile" parameter shall indicate whether to apply "offline" or "online" charging. 

1) The charging profile is downloaded from the HSS in the S-CSCF. This charging profile shall be contained in the iFC associated to each AS.
2) The S-CSCF evaluates the first iFC received from the HSS (iFC X) and forwards the SIP request to the AS1. This iFC X indicates that an online charging profile should be applied for the service (AS1). Thus, the S-CSCF transmits the OCS address. 

3) The AS1 acknowledges the SIP request after applying its service logic and initiates a DCC session towards the OCS. 

4) The S-CSCF evaluates the seconf iFC received from the HSS (iFC Y) and forwards the SIP request to the AS2. This iFC Y indicates that an offline charging profile should be applied for the service (AS1). Thus, the S-CSCF transmits the CDF address. 

5) The AS2 acknowledges the SIP request after applying its service logic and sends an ACR to the CDF.  

6) The S-CSCF transmits the SIP request to the subsequent IMS node in the signalling path (e.g. MGCF) indicating the charging profile to be ignored/deactivated. In this case, offline charging is activated and online charging is deactivated.

7) This charging profile is transmitted to the other IMS entities (P-CSCF and I-CSCF) by ackowledging the initial SIP request.  
The charging profile included in the iFC may also be classified according to priority criteria configured by the operator. This criteria would require a new entry in the iFC that could be called "Charging priority". For example, the operateur may decide that the charging profile 'online' associated with the iFC X  prevails on the charging profile 'offline' of the iFC Y. By doing this, the S-CSCF may decide to transmit the charging profile 'onlnie' to the other IMS nodes. 
Conclusion

The proposal is to add a new parameter called "Charging Profile" in the iFC to carry the type of charging method to be applied for each service invocation. An additional sub-parameter could be included called "Charging priority" to classify the "Charging profiles" in case of multiple service invocation. 

Change Requests (Rel-7) should also be prepared for 32.260 and 23.218.
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