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1 Introduction

During the last meetings SA2 started to study the applicability of Flow-Based Charging (FBC) for IMS. This paper clarifies the limitations of FBC in case it is applied for IMS Charging.
1.1 Release 5 IMS Charging Concept
The IMS Charging concept of Release 5 (TS 32.200) specifies the different types of charging and their realization as follows:
· IMS Bearer Charging (usage of the Access Network, based on a specific metric, typically volume) is performed by the SGSN (online) or by the GGSN (offline) per PDP context.

· IMS Session Charging (usage of a SIP session based service e.g. voice/video telephony including a particular QoS for that session. SIP Sessions, typically charged based on the session duration) is performed by the S-CSCF.

· IMS Event Charging (charging for a specific application consisting of one or more SIP sessions and / or transactions e.g. IMS Push-To-Talk, IMS Conferencing and IMS Instant-Messaging) is performed by the AS.
A charging correlation based on the GPRS Charging Identifier (GCID) of the PDP context and the GGSN address was specified. 

Service-based local policy plays an important role for the IMS Charging Concept as it realizes the exclusive usage of a PDP context by an IMS session or parts of it. Furthermore, information on PDP context events as well as the charging correlation information is given to the IMS by means of SBLP.

Both mechanisms together allow for a combination of charging information between the IMS Bearer Charging and the IMS Session or IMS Event Charging. Thus bearer charging information can be either used for the actual charging of the IMS session to realize volume-based charging or ignored if only time-based charging is necessary.
1.2 Possibilities for Release 6 

With the introduction of FBC in Release 6 the discussion started if and how FBC could support IMS charging. In principle it seems to be feasible that FBC could be used to realize all three types of IMS charging. Of course, information about the IMS Session(s) would have to be available, like information to identify the related IP flows (IP addresses, port numbers) as well as information on the details of the service (media types, bandwidth attributes, direction attributes, …) The TPF itself is not able to identify any information mainly because the IMS session signalling is compressed and encrypted. Consequently, the IMS entities CSCF and AS would have to provide this information.

IMS Bearer Charging with FBC seems to be possible as long as the IMS entities provide the necessary information, i.e. the information to identify the related IP flows and some correlation information to allow for a combination of charging information between the IMS Bearer Charging and the IMS Session or IMS Event Charging.
To realize IMS Session or IMS Event Charging with FBC would be very complicated. All events (like message sizes) and service specific information (like media types) that are relevant for the rating would need to be transferred to the charging infrastructure through the CRF and the TPF.  

2 Limitations of FBC
Although, in principle it seems to be feasible to apply FBC for the different types of IMS charging, we identified a number of limitations which prevent FBC from charging an IMS session or make it undesirable:

2.1 S-CSCF chargeable services 

There are a number of scenarios in which the S-CSCF based IMS Session Charging cannot be provided by FBC. 
A prominent example for this limitation is the call forwarding service. The S-CSCF of the B-Party executes Call-Forwarding to the C-Party. In many charging models, in particular those used in Europe, the B-Party will be charged for the Call-Leg from the B-Party to the C-Party. While FBC could do the charging for the A-Party leg, it has no knowledge about the IMS service in the B-Party network and can thus not charge for the second leg from the B-Party to the C-Party. Consequently, whenever the S-CSCF of the B-Party executes a chargeable service (e.g. Call Forwarding) then the S-CSCF based IMS Session Charging is needed. The same applies for the S-CSCF of a potential C-Party. 
There are probably also limitations for executed services of the A-Party S-CSCF like forking.  

2.2 IMS Roaming 

In case of IMS Roaming the FBC based approach would require an inter-operator online charging interface. This is not required if the IMS Session Charging is realized by the S-CSCF since the S-CSCF is always located in the Home IMS network (which also hosts the Online Charging Server). Additional inter-operator administrative and security issues would need to be solved which would probably have impacts on the architecture.
2.3 Accounting of Bearer Resources 

FBC itself is only able to account the actual consumed resources of a service data flow, i.e. volume and/or time. However, it is not possible to also measure the resources allocated for the bearer that is used by the service data flow (apart from the case that only a single service data flow is used per PDP context). While this limitation might be tolerable to some extent for non-realtime resources (e.g. interactive traffic class) it becomes significant for real-time bearers (e.g. PDP context of conversational or streaming traffic class). The solely usage of FBC would further increase the discrepancy between the QoS attributes conveyed in the session signaling and the actual QoS attributes of the established bearer.

As the allocated bearer resources cannot be taken into account by FBC charging it is essential to have a mechanism for controlling the allocation of resources. Either SBLP or service partitioning onto several APNs together with different maximum values for the QoS parameters need to be supported in addition.
3 Conclusions

Based on the examples given above we conclude that for the IMS Session Charging it is not appropriate to replace S-CSCF based charging with FBC. There are cases (e.g. call forwarding) where it is impossible to perform IMS Session Charging by means of FBC. Other cases would require architectural extensions to cover inter-operator administrative and security issues.
Nevertheless, FBC could be used to provide IMS Bearer Charging in addition to IMS Session Charging at the S-CSCF. However, this requires the transfer of information about the IMS session, at least the information to identify the related IP flows but most probably also the information about the details of the service. This could become quite complex and also some correlation information would be required. Additionally, a mechanism for controlling the allocated bearer resources would be necessary as FBC is not able to take them into account. 
Contribution S2-041946 contains a CR for TS 23.125 proposing some text that covers this conclusion.
