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1 Reason for Contribution

On September 25, a joint workshop had been held among 3GPP SA5 SWG-B (Charging), 3GPP2 TSG-X, and OMA MCC. During the workshop, each represented body presented it’s current architecture concepts. During the discussion, the general charging model presented by 3GPP has been found useful and has been mapped onto the OMA Service Environment (OSE) (ref. OMA-MCC-2004-0140).
2 Summary of Contribution

This input contribution explains in more detail 3GPP’s general charging model and the diagram that had been created during the joint workshop.
3 Detailed Proposal

Charging in 3GPP and 3GPP2

3GPP’s specifications dealing with charging have to cover a variety of different technologies (circuit switched domain, packet switched domain, IMS), services (voice calls, data calls, multimedia sessions), “levels” (access, session, service) etc. To accommodate these different environments in the most efficient way, they have developed a general charging model, first occuring in Rel. 6, which comprises a set of logical functions and their communication relationships. The entities and their interactions are described in detail in [3GPP_Chg_Principles]. The general charging model is then applied to the different environments. The respective 3GPP specifications are [3GPP_Chp_Mapping]
3GPP2 currently uses to some extent similar notions as 3GPP, but there is currently no general charging model in 3GPP2. Charging is currently defined specifically for the different environments. However, the specific definitions can be understood as instantiations of the more general charging model defined by 3GPP. Further, it is likely that 3GPP2 will adopt the general charging model of 3GPP in the near future.

3GPP’s General Charging Model

For convenience, 3GPP’s charging model is depicted in the following figure and summarized below:
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The source of all charging information is called a Charging Trigger Function (CTF). A CTF is associated with each network element that provides charging information. The CTF observes the resource within the network element, and generates charging events reflecting this.

Originating from the CTF, there are different information flows for 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.

Before the network element provides any resources, its CTF asks the OCS for permission. As a response, the OCS grants certain quotas for the resource usage. While the network element provides the resources, its CTF continuously supervises the resource usage and checks against the granted quotas. When the quotas expire or are exceeded, the CTF interrogates the OCS again to grant new quotas. When the OCS does not grant new quotas, the CTF instructs the network element to stop providing the resource. Unused quotas are returned to the OCS. The OCS also creates and stores CDR’s describing the resource usage that occurs in the network element. These CDR’s will eventually be sent to the Billing Domain. However, unlike the CDR’s created for offline charging, the online CDR’s serve mainly for statistics and loyalty systems, but will typically not end up on a bill.

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.

Applying the General Charging Model

Applying the general charging model to a specific environment means to identify the network elements within that environment that shall provide charging information. Each such network element is assumed to have an CTF instance associated with it. The further specification work describes the interworking of this particular network element with its associated CTF, the events that the CTF will be able to generate, and the data that will be included with the events.

By doing so for the environments defined by 3GPP, the following diagram has been created and included in [3GPP_Chg_Principles]. It lists all network elements from the different environments in 3GPP that generate charging information and thus contain a CTF.
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NOTE: Please note that the WLAN architecture is not final and is still under discussion within 3GPP SA5 SWG-B


Applicability to OMA

OMA MCC currently assumes that the general charging model, as developed by 3GPP and summarized above, shall be adopted by OMA.

As a consequence, a mapping needs to be provided for the environments defined by OMA. As a first step, this exercise has been done the OMA Service Environment (OSE) as defined in [OMA_OSE]. In a next phase, the mapping could be refined to apply to the specific environments defined by OMA, such as the presence enabler or the location enabler.
The mapping of 3GPP’s general charging model onto the OSE is illustrated in the following diagram. The diagram is based on the original OSE diagram as introduced in [OMA_OSE]. This diagram has been complemented with the entities from 3GPP’s general charging model, which are shown in red.
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Remember that 3GPP’s general charging model consists of a network element, a CTF associated with the network element, a CDF, a CGF, an OCS, and a Billing Domain.

From an OSE perspective, the 3GPP-defined entities CDF, CGF and OCS are considered as Resources belonging to an underlying network and therefore are shown at the very bottom of the OSE diagram, underneath the blue arrow that represents interactions between OSE entities and the resources in an underlying network.
Note: [OMA_OSE] defines a resource as follows: “A Resource in this document [the OSE specification] is an abstract concept that represents a capability, e.g. a network element, in a Service Provider’s domain. In the OSE, an enabler implementation may directly invoke or access a resource.”

Within the OSE, entities called Enabler Implementations create the linkage between Resources (which are not part of the OSE) and the actual OSE entities. These Enabler Implementations expose interfaces to the Resources that can be invoked by the OSE entities. Thus, a specific instance of an Enabler Implementation is introduced for charging. It is shown in the diagram as OMA Charging Function.
Note: According to [OMA_OSE], “The enabler implementation may amalgamate, abstract and/or repackage a resource, and present its functions through an interface after binding to a particular syntax.”
Within the OSE model, the following entities are expected to generate charging information: Applications (both within and outside the Service Provider Domain), the Policy Enforcer, and some Enabler Implementations. They are similar to a network element in the 3GPP model. Thus, CTF instances are shown within the Applications and the Policy Enforcer. Unlike in the 3GPP model, the OMA CTF’s connect to the OMA Charging Function rather than directly to the OCS or CDF. In case of the CTF associated with an application, the Policy Enforcer will intercept the communication with the OMA Charging Function, if a Policy Enforcer is present in a particular deployment.

Another network element, which contains a CTF and feeds the OCS and the CDF with charging events, is shown as part of the underlying network. This network element could represent any of SIP-AS, MRFC, MGCF, BGCF etc. as shown in the previous diagram and is shown here only for completeness. It illustrates that CTF’s contained in OMA entities and CTF’s within the underlying network behave very similar and can feed a single CDF and/or OCS.
The Billing Domain from the 3GPP model is not shown but would belong underneath the OCS and CGF and would have connections to them.
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5 Recommendation

· OMA MCC is kindly asked to review if the proposed explanation correctly reflect the results of the joint workshop.
· If the wording is agreeable, Siemens suggests to liaise the text back to both 3GPP SA5 SWG-B and 3GPP2 TSG-X, so that these groups can agree that they have a similar understanding.

· If the wording is agreeable, Siemens suggests to add this text to the worksplit document.
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Enabler Implementation:

		The actual implementation of an enabler in a service provider domain or in a terminal



Interface Bindings:

		The specific formats used to access enabler implementations using particular programming languages or network protocols



Resources:

		An abstract concept that represents a capability, e.g. a network element, in a service provider’s domain.

		Note: in the OSE, an enabler implementation may directly invoke or access a resource.



Application:

		An implementation of a related set of functionality that perform useful work, often enabling one or more services. It may consist of software and/or hardware elements.

		May be deployed within or outside a service provider domain, or in a terminal



Policy Enforcer:

		A policy-based management mechanism to protect the underlying service provider's resources from unauthorized requests and to manage the use of these resources through appropriate delegation of charging, logging, and enforcement of user privacy or preferences.

		An optional element of the OSE



Service Provider Execution Environment:

		Logically encompasses various functionality such as software life cycle management that allow the Service Provider to control enablers
















