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1 Reason for Contribution

The Mobile Commerce and Charging working group has developed a reference model for mobile commerce, and defined terminology around this. The scope of the reference model includes payment, charging and billing, as well as negotiation and delivery of services and goods.
This contribution is made in order to help harmonize terminology, and to put the charging work in the wider context of the work undertaken by OMA on mobile commerce.
Note this contribution is not a proposal for a model for charging; rather it is background material which may help to expose where the work on charging may overlap or be reused for other work undertaken by the MCC.
2 Summary of Contribution

The contribution provides a number of definitions, and provides the mobile commerce reference model (taken from the Mobile Commerce Landscape document developed by MCC).
The contribution then provides a short section on how charging fits with the reference model, with two examples.

One note: I have used the definitions of charging from the OMA Dictionary. These may need to be refined within the work undertaken in generating the charging RD.

3 Detailed Proposal

1. Definitions

Acquirer: The entity to which the merchant provides the transaction credentials in order to receive the funds.
Chargeable Event: A service delivery that has taken place, and can be specified and recorded.
Charging: A function whereby information related to a chargeable event is formatted, stored, and transferred in order to make it possible to determine usage for which the charged party may be billed.
Commerce: The exchange or buying and selling of goods and services.

Customer: The person or entity requesting, obtaining or paying for goods or services

Funds: Value which can be exchanged for goods or services.
Issuer: The entity that provides the customer with payment credentials.  The issuer receives funds from the customer. The payment credentials are usually specific to a particular payment system, and are used to make a payment with that payment system.

Merchant: The entity offering goods or services. The merchant receives a payment from the customer in return for the goods or services. The funds to the merchant are received via the acquirer.

Mobile Commerce: The definition of Mobile Commerce is the exchange or buying and selling of services and goods, both physical and digital, from a mobile device. This means in this context, the concept of capabilities for a consumer to engage in commerce from a non-fixed location and without physical transfer of monies or the monetary equivalent. Specifically the ability to use a device that can easily be moved and can perform the financial transaction using a stored/aggregated account like an operator managed billing system, or without the physical presence of monetary instrument like cash, credit or debit card issued by a bank or a financial institution.

Payment: It is the process by which customer presents the merchant with transaction credentials, as a response to the transaction details, which is sufficient for the merchant to agree to provide the customer with the goods and/or services.

Payment Association: The entity which governs, that is, defines the interfaces and rules for a payment system.

Payment Credentials: This is the credentials that the customer gets from the issuer that allows the customer to make use of the payment system.
Payment System: Each of the systems that enables the different types of payment.
Payment Transaction: The presentation of the Transaction Details to the customer and the response of Transaction Credentials to the merchant.
Transaction Credentials: A function of the payment credentials, the transaction details, and authentication of the customer, that contains sufficient information for the merchant, acquirer and issuer to process the payment.
Transaction Details: A description of the transaction, it includes for example the price, description of goods and the merchant’s name. 

2. Reference Model

2.1 General Reference Model for Mobile Commerce

Mobile Commerce brings together a number of industries with different terminology, understandings of, and underlying architectures for, payment, charging and billing. In addition, each of the fora working within mobile commerce has developed different terminology and architectures. There is a need to define the terminology to be used within OMA, and to bring together the work of the OMA on charging into the wider context of the work of OMA on mobile commerce.

A functional reference model has been developed within MCC. The scope of this model is wider than charging, for example it includes delivery and settlement, and so not all aspects have direct relevance to the charging requirements, however it does provide the context in which the charging work is undertaken. 

This is an abstract model which identifies the four key roles in any mobile commerce transaction. In practice, one or more roles may be played by a single entity (for example, an operator may play the role of issuer and acquirer in a charging system), or the functions of a role may be distributed between more than one physical entity (for example, a consumer may delegate some of the functionality to a wallet).

The model is designed to be as general as possible, and to be applicable to all forms of payment and charging. The model does not imply a particular order in which the functions occur, nor does it indicate over which channel each of the functions takes place. In a given payment or charging system (that is, a physical realisation of the payment or charging part of the mobile commerce model) some of the functions may be implicit.

The exchange of funds in return for goods or services is modelled by a payment transaction. A payment transaction (often referred to as simply a transaction in the context of this document) consists of the presentation of the Transaction Details to the customer and the response of transaction credentials to the merchant. The response of Transaction Credentials by the customer implies an acceptance of the Transaction Details (including price and conditions). The acceptance of the Transaction Credentials by the Merchant will trigger the Delivery of the Goods and Services, and the transference of funds.

The four roles identified by the general reference model are:

· The Customer who wishes to obtain goods or services

· The Merchant who provides goods or services

· The Issuer who provides the consumer with a means to pay for the goods or services

· The Acquirer with whom the merchant interacts to receive funds for the goods or services

The model is described in more detail below.
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Figure 1:  M-Commerce Reference Model

Note that the model provides an abstract view of what information is passed between the various parties to the transaction. It does not indicate any particular ordering of the information flow. For example, in a prepay system, the issuer usually obtains funds from the customer at the time of issuing the credentials, whereas in a postpay system the issuer obtains funds from the customer after the credentials have been used in a transaction.. 

2.1.1 Negotiation and Delivery

The customer and the merchant must interact in order for the customer to select services, and for the two entities to negotiate goods and services required, the conditions under which the goods and services are provided, and the price for the goods and services. This phase includes advertising or discovery, by which the availability of goods and services is made known to the customer by the merchant. It also includes a selection phase where the customer indicates to the merchant what goods and services are desired. The customer and merchant also negotiate the price of the goods and services, as well as the terms and conditions. The negotiation phase results in the merchant providing the transaction details to the customer. The transaction details describes the transaction, containing for example the price, description of goods or services, and the merchant name.
The merchant delivers the goods and/or services to the customer (Delivery). The means of delivery vary depending on the nature of the goods/services, for example digital goods may be delivered over the mobile channel, whereas physical goods must be delivered physically. In a subscription model, the services may be delivered over a period of time after the purchase of the subscription.

Associated with the delivery is payment for the goods and/or services. Payment is the process by which the customer presents the merchant with transaction credentials, as a response to the transaction details, which are sufficient for the merchant to agree to provide the customer with the goods and/or services. The relative timing of the delivery and payment can vary depending on the type of goods and services, the type of payment, and the rules of the payment association.

2.1.2 Payment Credentials

In order to allow the customer to make payments, the issuer must first provide payment credentials to the customer.  

The nature of the payment credentials, and the method by which they are conveyed, may vary between payment systems, and they need not have any intrinsic value (although in some systems they may). 

2.1.3 Transaction Credentials

The payment credentials are then used to execute a transaction with a merchant. After a phase of negotiation between the customer and the merchant, in which the goods or services and associated price are determined, the merchant provides the customer with the transaction details. The customer then responds to the merchant with transaction credentials1. 

The transaction credentials are derived from the payment credentials but with potentially more information. The transaction credentials need to convey to the issuer's satisfaction that the customer was entitled to make use of the payment credentials, and that the customer approved the particular transaction. Thus the transaction credentials are formed from a combination of the payment credentials, the transaction details, and some authentication of the customer. 

The form of the transaction credentials, the extent to which customer authentication is required, and the type of authentication all vary from one payment system to another. Further, it should be noted that, while the authentication is for the benefit of the issuer, the issuer might delegate the authentication function to another party. 

The merchant needs to ensure to their satisfaction that the transaction credentials provided to them are valid since they expect to receive funds on the basis of transaction credentials. 

The transaction credentials may contain sufficient information to provide validation (for example, a bank note contains many features to verify it is genuine), or it may require additional steps to verify the credentials (for example, the merchant may request an authorization of a credit card transaction).  The need for, and the means of, validation vary from payment system to payment system, and may vary from merchant to merchant. 

The merchant provides some derivative of the transaction credentials (indicated in Figure 1 as Transaction Credentials2) to the acquirer, in order to request funds. The means by which the Transaction Credentials2 are sent, and the form are dependent upon the payment system.

The merchant provides a Transaction Record providing information about the transaction details and the status of the transaction to the customer.

The acquirer passes a derivative of the Transaction Credentials2 received from the merchant (indicated in Figure 1as Transaction Credentials3) to the issuer. 

Note that the sending of transaction credentials may be done in multiple steps (for example, split or recurring transactions), or only performed based on various conditions (for example, upon successful delivery). The particulars are specific to a payment system.

2.1.4 Movement of Funds

To complete the payment, it is necessary for funds to be moved from the customer to the merchant. Funds may or may not have monetary value. For example, a customer may be paying for a service with loyalty points rather than money.

On the basis of Transaction Credentials3 the issuer releases Funds2 to the acquirer, who in turn provides the Funds3 to the merchant. Funds2 and Funds3 are related to one another, and the price in the transaction details in a manner defined by the payment association. Typically the amounts differ due to processing fees.

The customer provides Funds1 to the issuer.  Funds1 is related to the price in the transaction details (often it is the same value) and so to Funds2 and Funds3 in a manner defined by the payment association. The issuer also provides a Transaction Statement to the customer. The transaction statement may be provided per transaction, or may aggregate a number of transactions, for example, over a period of time. The transaction statement may be used to request funds from the customer (for example a monthly bill), or may simply provide the customer with a record of transactions received by the issuer.

2.2 Charging in the Reference Model
Charging is defined in the OMA dictionary as “A function whereby information related to a chargeable event is formatted, stored, and transferred in order to make it possible to determine usage for which the charged party may be billed.” This function may be used in two of the steps in the reference model.
If the underlying payment system is a charging based system, then the charging function generates the transaction credentials – each chargeable event may be considered a transaction.

If the underlying payment system is not a charging based system, then the charging function may be used to generate the transaction details, and payment is made for a set of chargeable events.

2.2.1 Examples

The following examples are chosen to illustrate how charging may used within the reference model. Note that there may be more than one way of modeling a service.

5.2.1.1 Telephony

This section describes mobile telephony in terms of the reference model. This example describes a post-pay, mobile originated, calling party pays scenario.

The customer is the mobile subscriber.

The issuer is the home network operator to which the customer subscribes (Operator A).

The merchant is the operator of the mobile network in which the customer makes a call (Operator B).

The acquirer is the operator of the mobile network in which the customer makes the call (again, Operator B). Note that the role of merchant and acquirer is taken by the same entity. If the customer is making the call in his or her home network (that is, Operator A and B are the same entity), then the network operator is the taking the roles of issuer, acquirer and merchant.
Operator A issues the customer with payment credentials in the form of a network identification token (for example, a SIM). The service pricing is generally provided by the home network operator in the form of a pricing schedule. The customer will select a service by entering the number of the party he or she wishes to call. Each call will be a transaction.
Transaction Credentials1 are the result of the network identification and authentication. This may be done on a per transaction basis (where identification/authentication occurs before every call), or may apply for multiple transactions (for example, it may occur when the customer registers on the network).
The charging data records (CDRs) generated by call are form Transaction Credentials2, transmitted from the merchant to the acquirer. The roles of acquirer and merchant are both played by Operator B, so in this case this will be internal to Operator B’s charging system.

At some point in time, settlement between Operator A and Operator B is performed, and the CDRs, or data derived from the CDRs are transferred from Operator B to Operator A, form Transaction Credentials3.  On the basis of these Transaction Credentials3 Operator A will provide Funds2 to Operator B. As Operator B is both the acquirer and the merchant, the transfer of Funds3 is implicit. (If Operator A is Operator B, that is, the customer is not roaming, then the transfer of Transaction Credentials3 is implicit.)
The calls (transactions) made by the customer over a period of time are aggregated, and Operator A issues a bill (the Transaction Record) to the customer. On the basis of the bill, the customer provides the required Funds1 to Operator A (the issuer).

5.2.1.2 Buying content on operator bill

This example considers buying digital content, such as a ring tone, from a third party content provider, and paying for the content by having it charged to an operator bill. For the purposes of this example it is assumed that the content provider has a relationship with the home network operator (this is not a limitation of the model, but rather a simplification for the purposes of illustrating how charging fits in the model.)
In this example, the customer is the mobile subscriber.

The issuer is the home network operator to which the customer subscribes.

The merchant is the content provider.

The acquirer is the home network operator.

The home network operator issues the customer with payment credentials in the form of a network identification token (for example a SIM). The customer accesses the content provider’s site via the mobile device, and selects the content to be purchased. The transaction details (content that is chosen, price and so on) are provided by the content provider to the customer. Transaction Credentials1 are sent by the customer to the merchant – the form of the transaction credentials is dependent on the payment system
.
The content provider will generate Transaction Credentials2 based on Transaction Credentials1.The format depends on the payment system, and how tightly the merchant is linked into the charging system of the home network operator. For example, the content provider may generate a CDR as Transaction Credentials2 which is sent directly to the charging system of the home operator, or the merchant may send a message to the operator which generates a chargeable event (and hence a CDR) in the operator charging system.
From this point the process flows as outlined in the telephony example in section 5.2.1.1, and the transaction to buy content will be incorporated in the transaction record (e.g. bill) that the home network operator provides to the customer.
4 Intellectual Property Rights Considerations

None
5 Recommendation

This contribution should be incorporated into the appropriate parts of the Charging RD as background information.









� The form of the transaction credentials is somewhat out of scope for the charging requirements, but needs to be considered in an overall payment system based on charging to the operator bill. The customer may be required to manually enter the transaction credentials (such as the MSISDN), or the transaction credentials may be provided implicitly by the operator to the merchant, for example in header information. Where the transaction credentials are supplied by the operator there is a level of authentication which has already occurred (when the customer accesses the user network), whereas if the transaction credential are entered manually then there may be a need for further authentication.
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