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Abstract

The present contribution deals with online charging for IMS centralized services (ICS), as described in 3GPP TR 23.892 v1.5.1.
1
Introduction

A goal of IMS centralized services is to centralize the execution of services as much as possible in the IMS domain. Services, in this context, encompasses both Value added services (VAS) and supplementary services, such as known within the GSM framework. An ICS subscriber may use a multitude of access networks; the use of access network for a particular call or session should have minimal impact on the services that may be rendered for the subscriber.
When supplementary service is applied to a GSM call, then this generally has impact on charging for that call. This applies to most, but not all, GSM supplementary services. Examples include:

· call forwarding: when call forwarding takes place, the served subscriber, on whose behalf the forwarding takes place, will be charged for having the call forwarded to an alternative destination; for some destinations, such as voicemail, the forwarding may be free of charge;

· multi party call: when a GSM subscriber establishes a multi party call, the individual calls that the multi party call is built up from, will be charged independently;

· advice of charge; an online charging system may provide advice-of-charge information to the serving MSC, facilitating that the MSC provide the subscriber with an indication (advice) of the charge of the call;
In addition, when a value added services modifies a destination number, then the online charging of the call may base the charge of the call on the modified destination number.
In 3GPP Rel-5, mechanism has been introduced to ensure that when for an ongoing call, the basic service changes from voice to video or vice versa, then the online charging system is notified, facilitating that the charge of the call is adapted accordingly.
A known dilemma in GSM with respect to online charging and supplementary services is the fact that for some supplementary services, the online charging system will not be informed when that service is invoked. And hence, the charging system can’t adapt the charge of the call accordingly. One example is Explicit call transfer (ECT). When a subscriber executes ECT during a call, the calls involved in the ECT will remain connected to the serving MSC and will remain chargeable, depending on whether the respective calls were outgoing or incoming calls. The served subscriber, on whose request ECT was executed, is, however, no longer in the call and no longer consumes radio resources. But this can’t be taken into account by the charging system.
Likewise, the charging system can’t apply an aggregate charge for a multi party call; all calls will be charged individually.

When call hold is applied, the charging system is not able to adapt the charge of the call during the period that the call is placed on hold.

2     Discussion
ICS aims for further separation between access network and service network. Access network may be GERAN, UTRAN, WLAN etc. The core network will be IMS. When the ICS subscriber requests a mid-call service, the request is signaled towards the IMS network (ICS AS), whereupon the IMS network (ICS AS) can apply the requested service. If the ICS is realized with an MSC Server enhanced for ICS, then the MSC Server applies the required IMS methodology (SIP signaling) for executing the mid-call service.
According to existing IMS methodology, the execution of supplementary service may have impact on charging. That is to say, a SIP Update, for example, using for placing the remote party on hold, traverses charging entities in the IMS network and may hence be used to adapt the charge of the call.

An ICS subscriber may use GSM access or SIP access for establishing a call using a short number. The translation of that number to the corresponding public number will be done in the IMS domain. Online charging should for such call case be done in IMS domain.

IMS has other service categories that go beyond the realm of a single access network; for these services, applying online charging in the GSM network, being one of the possible access networks, can never result in accurate charging of such call. Examples include:

· Session continuity: a voice call may undergo access transfer from GSM to WLAN and vice versa (as one example); to guarantee continuity in charging for such call, the charging needs to be done in IMS; in addition, IMS based charging for such call can take into account that the access network has change from GSM to WLAN, as example, and can adapt the charge accordingly;

· Combinational services (CSI): a combinational call combines voice over CS with multimedia over PS (using IMS); applying integral charging for such call can be done best when the charging is done in IMS network; hereto, the combinational call would be converted into an MMTel call by a CSI-AS, as specified in 3GPP TS 23.279.
As a further general observation, ICS is in essence IMS-oriented. IMS serves as core network (service network), with CS access being used for media transport as one of the possibilities. The communication services that may be obtained from the IMS network go beyond the capability of CS. One example is multimedia communication sessions. The value added services as well as the supplementary services in IMS are adapted to these IMS communication services. It is therefore natural that charging of these services, including online charging, is confined to the IMS network.

When a communication service in IMS uses CS access, as may be the case for an ICS call, then the IMS service provider (IMS network operator) by whom the ICS subscriber will be charged for the call / session, may still have to pay the CS network operator for the use of the CS network for the call. It is foreseen that such payment settling (accounting) will be done through the exchange of charging records, as is common in GSM roaming and for which well established protocols exist, such as the Transfer account procedure (TAP) defined by the GSM association.
3    Conclusion
The present discussion document argues, therefore, that as a general principle, charging of SIP calls and sessions should be confined to the IMS core network. The advantages that are identified when applying such approach include:
· the charge of a SIP call or session may be adapted when this call or session is subject to a value added service (e.g. number translation, call diversion)
· the charge of a SIP call or session may be adapted when this call or session is subject to a supplementary service (e.g. call forwarding, call transfer, conference call)
· the charge of a SIP call can take into account different access network and also a change of access network during a call.
It is proposed that this general principle be used as guideline for any charging related specification work that will be done for ICS.
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