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1 Reason for Contribution

As a follow-up to the action point that the contributor was given in the MCC Hawaii Meeting, this contribution presents some initial ideas for the scope and role of the charging enabler that the MCC Group is about to start specifying.

2 Summary of Contribution

This contribution relates the charging enabler, on the one hand, to the Open Service Environment architecture of OMA, and on the other hand, to the generic charging architecture of 3GPP. Essentially, the contribution proposes that the OMA charging enabler, together with applications, enablers and the Policy Enforcer, which all may generate charging information, forms a system that can be seen to comprise an application-level Charging Trigger Function (CTF) as defined in the 3GPP Charging Architecture.

This contribution should be considered as an opening for further discussion in the MCC Group rather than a polished architecture proposal. This contribution is for information to the MCC Group rather than a proposal for approval.

3 Detailed Proposal

Level of Charging Addressed
The OMA MCC Group has adopted a thinking where charging related to a particular service transaction is thought to take place on several levels (see e.g. OMA-REQ-2004-0415). The main levels can be distinguished for example as follows:

Bearer level: The bearer level is related to network resources needed by the network to deliver a service. That is to say, all the processes to allow for resource reservation, PDP context establishment, APN selection, etc, as defined in the 3GPP. The normal charging principles here are time and volume. Additional considerations here could be QoS, type of traffic (RTP, FTP, RTSP, voice, video, etc). 

Session level: It takes into account the concept of sessions in n multimedia environment. A session is a relationship between two entities (for instance, client and server) where both entities have a common understanding of the status of the communication (inviting, phone ringing, closing, etc). The differences between a session and a bearer are the following ones: 

· One session can comprise more than one bearer. For instance, a multimedia communication using voice and video 

· One session can be active without a bearer associated being active. For instance, a presence service will maintain the session even when the bearer is not active because there is not any traffic associated (the time between updates). 

· Bearer and session can be charged in a different way even when they are related: session on time and bearer on traffic (for instance). 

It must be noticed that the network has knowledge of the session, and for that reason it comprises also session control. For that reason, some value added services (VAS) that are provided in the network (i.e. Call redirection) are in this level. 

Application level: There are a number of charging events that are not generated in the network but in the application level (outside of the network domain). To be able to cope with this, the charging system must be prepared to accept charging information coming from those sources. This includes events that are dependent on the service and the value of the content. 

For instance, instant messaging messages can be charged one by one. The Application Server is the one that is able to distinguish the content of the message (and for that reason the value) and rate it accordingly. The same could be said about downloading of content (where the application server can distinguish the value of the content), etc.

Charging can be seen as a process that is triggered by a resource when it has been used. Since bearer and network-level charging are triggered within the network infrastructure on top of which an application using OMA enablers is operating, specifying this functionality is not in the scope of OMA. This functionality is also inherently network specific.

What can be seen to be the essence of charging in OMA is:

· Application-level charging, i.e. use of resources on the application level

· Integrating application-level charging with charging in the network (e.g. enabling correlation of events at different levels)

· Catering for the need that application-level charging may use different payment infrastructure than charging for the use of network resources that was needed to accomplish the service transaction

This idea is illustrated in the figure below:
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Elements of Charging Architecture in Scope

This section refers to the 3GPP generic charging architecture to identify the various charging-related functions and elements that need to be in place in order for a successful charging (and payment) process for a service transaction to take place when using either an online or offline-based charging scheme.

The essential elements of the charging architecture are shown below.
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The source of all charging information is called a Charging Trigger Function (CTF). A CTF is associated with each entity that provides charging information. The 3GPP architecture, as it is a network-centric architecture, considers CTFs to reside in different network elements that provide resources for bearer-level or session-level services. To generalise the 3GPP charging architecture, it can be said that also entities providing application-level resources can be seen to include a CTF.

The role of a CTF is that it observes the resource within the entity where it resides, and generates charging events reflecting the use of the resource monitored. Depending on the type of charging scheme used in a specific implementation, there are different information flows originating from the CTF. The main types are online and offline charging.

For offline charging, the CTF passes the charging events to the Charging Data Function (CDF). The CDF creates Charge Detail Records (CDR’s) from the events it receives. The CDF may create a CDR from each individual event it receives, or it may create a CDR from a sequence of linked events. The CDF passes the CDR’s further on to the Charging Gateway Function (CGF), which is mainly responsible for keeping CDR’s in a persistent storage until they are eventually passed on to the Billing Domain. The CGF may additionally process, consolidate and/or re-format the CDR’s. The Billing Domain rates the resource usage as reported in the CDR’s and creates the debts and bills for the subscribers.

For online charging, the CTF engages in a two-way communication with the Online Charging System (OCS). The OCS comprises the Account Balance Management Function (ABMF), which maintains the subscribers’ account balances, the Rating Function (RF), which rates the events received from the CTF, and the Online Charging Function (OCF), which controls the RF and the ABMF.

In order to support online charging, the CTF needs to support more capabilities than for offline charging, namely the ability to delay actual resource usage until the OCS has granted permission and quotas, the ability to terminate resource usage if quotas have expired or exhausted and no new quotas have been granted, and the ability to continuously check resource usage against the quotas granted by the OCS.

As OMA is focusing on the application level and is, by definition, infrastructure agnostic, the scope of OMA can be seen to include specifying how to incorporate/integrate the necessary Charging Trigger Function into the elements in its architecture that control resources and may therefore generate charging information.

Application-level Charging and the OSE Architecture

According to the OMA Open Service Environment Architecture, the following entities are expected to create charging information:

· Applications

· Enablers

· The Policy Enforcer

Furthermore, the relationship between these entities in a service transaction is such that the use of enablers and the Policy Enforcer are always related to the use of an application.

As defined in OSE, the above-mentioned entities are the ones that are the sources of charging information, i.e. an indication that a resource controlled by them has been used. This does not yet mean that they are able to generate acceptable charging events, which include all the necessary information for either an offline charging scheme to generate acceptable CDRs or an online charging scheme to process a charging transaction and give or deny the use of the resource.

Essentially, the role of the charging enabler is to convert charging information originating from OSE entities to charging events that can be processed by an online or offline charging scheme. This idea is illustrated in the figure below.
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This contribution suggests that the charging enabler complements applications, enablers and the Policy Enforcer in the OSE environment to form a system that can be seen to comprise an application-level CTF. The application-level CTF triggers charging events that relate to the use of application-level resources. This CTF triggers charging events in addition to the various network-level elements that are used in the service transaction (i.e. they continue to work as they are).

The Charging Enabler provides an I0 interface, which is independent of the underlying charging scheme(s), for applications and other OSE entities to send charging information. The charging enabler helps the other entities to convert their charging information to charging events that can be passed on to a charging scheme (either online or offline) for further processing. This initial contribution suggests that the combination of functionality in applications, other OMA enablers and the PE form a fully functional CTF. The question of which part of CTF functionality, as defined in the 3GPP architecture, can be seen to reside in the different elements of OSE is an open issue at this point and therefore out of the scope of this document.

Some Ideas Regarding the Limits of Scope

This last section lists as bullet points some initial, rough ideas of functionality that could be in scope and out of scope of the charging enabler. These suggestions should be considered as initial thoughts to open discussion, not as definitive statements

Probably in scope:

· The charging enabler helps applications, other OMA enabler and the PE to create charging events that can be turned into CDRs or on-line charging transactions

· Provides a harmonised I0 interface to different charging schemes (off line, on line, different networks, charging schemes of other financial actors than network operators etc.)

· Collects, formats and ensures the presence of necessary information to enable CDR/transaction generation in underlying charging schemes

· From 3GPP/3GPP2 point of view represents an application-level CTF that generates charging events like network elements

Probably out of scope:

· Actual generation of CDRs (network and charging-scheme dependent)

· Actual generation and routing of transaction authorisation requests to the relevant Account Balance Management Function (i.e. the issuer) in an online charging case

· Rating of CDRs or online-charging events. However, passing pre-rated charging requests from the application level must be possible (e.g. when an application server indicates the price of a content download)

4 Intellectual Property Rights
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5 Recommendation

It is recommended that the OMA MCC Group reviews and discusses this contribution before starting the actual work to create the Charging AD.
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