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Introduction

In TR 23.815 and TS 32.200 an online charging architecture has been defined for use in the IP Multimedia Subsystem (IMS). In the online charging architecture, several reference points have been identified. The main focus at this moment and especially in the remaining time frame of Release 5 is to consider the general capabilities and functional charging requirements, which shall be applicable for the Ro reference point. The proposed functions should be provided independently of the selected protocol for the Ro reference point. 

Discussion

General Requirements for Ro

The Ro reference point is defined between an AS/MRFC and the Event Charging Function (ECF). The ECF is used to perform event-based charging.

The Ro reference point shall allow at least the following general capabilities:

· Ro shall be an open interface within Release 5

· The selected protocol shall be simple and easily extendable to include additional online charging functions for credit control 

· The functionality supported across Ro shall be aligned with other 3GPP activities in particular with OSA content based charging (see also TS 29198).  

The Ro reference point shall fulfil the functional charging requirements listed below. In general, the Ro reference point supports network centric charging operations, which implies that the Rating is always performed in the network and not e.g. in a 3rd Party Application Server. Additionally, the functions described below are mostly in-line with the OSA charging SCF defined in 3GPP TS 23.127 and are applicable to be reused for event-based charging at the Ro reference point.

Basic Principles

There are two sub-functions in charging that require a more detailed discussion: Rating and Charge Determination. Rating means the calculation of a price out of chargeable events, or service units. Charge Determination means to determine how many service units (events, clicks, kilobytes, ...) shall be reserved prior to service delivery. Both rating and charge determination can be implemented centralized, that is, on the ECF, or de-centralized, that is, on any AS.

With Centralized Rating, the AS and the ECF exchange information about chargeable events or service units rather than the price of these events or units. The centralized rating approach is well suited in deployments where the AS is within the network operator domain. This contribution only deals with centralized rating.

Centralized Charge Determination means that the ECF determines the number of service units that a certain service user can consume. The ECF determines the number of units based on the current account balance, and based on the needs of the service. The ECF reserves the appropriate amount of money, and informs the AS about the granted number of units; the AS is now responsible to supervise the service delivery. The AS shall not deliver more service units to the service user than granted by the ECF.

Opposite to this, there’s the concept of De-centralized Charge Determination. With this approach, the AS determines locally how many service units it needs to properly provide the service. The AS explicitly requests this number of service units. The ECF tries to reserve the appropriate amount of money from the service user’s account and responds if the requested amount has been granted. This approach has been implemented in the OSA Content Charging API.

Basic Functions

Common functions being used for both centralized and de-centralized Charge Determination:
· "Debit Units"; sent from: AS ( ECF
Request to deduct an amount from the subscriber’s account. This is based on units, and may possibly imply a previous reservation. It can be used for Direct charging or for the charging within a granted unit scenario. As in a centralised scenario, this may further be reduced to charging event information only.

Functions for the de-centralized Charge Determination:
· "Reserve Units"; sent from: AS ( ECF
Request to reserve a given number of units for the service to be provided by an application on the Application Server (AS). The reserved units are deduced from the account after the service delivery. It should be possible to define and modify the duration of the reservation. This operation is used for explicit reservation in an OSA scenario.

· "Reserve Units Result"; sent from: ECF ( AS 
Response from the ECF upon a "Reserve Units" request. It informs the AS about the successful "Reserve Units" operation.

· "Debit Units Result"; sent from: ECF( AS 
Response from the ECF upon a "Debit Units" request. It informs the AS about the successful "Debit Units" operation.

Functions for the centralized Charge Determination:
· "Initial Charge Request"; sent from: AS ( ECF
Request to start the service charging. It may also be used for AoC.

· „Grant Units“; sent from: ECF ( AS
Informs the AS about the number of granted units or charging events. This delegates the control to the AS. The AS shall not exceed the granted number of service units or chargeable events.

The Ro functions listed above should be standardised in Release 5. All requests only carry Service-Keys and do not include monetary units. Such monetary units could for example be added later in Release 6 – if such a feature is desired. Additionally, the following Extended Functions could be standardised in the Release 6 timeframe:

Extended Functions

In Release 6, the following operations could be added to the basic feature set:

Specific operations initiated by Application Servers: 

· "Credit" – refund units or an amount to the subscriber’s account. 

· "Query" – query the balance of the account of one or several subscriber’s.

· "Rate" – get Rating information from the ECF e.g. to support AoC. 

Text to be added to 3GPP Standard TS 32.225

The following section is proposed for addition to TS 32.225. It includes the changes that correspond to the principles discussed in the previous section.

X. Ro Charging Scenarios

In order to perform Event-Based charging via Ro, the scenarios between the involved entities UE-A, ECF and AS need to be defined. This is performed in this section. For this, it is assumed that a trusted AS is directly connected to the ECF via the Ro reference point.

There are two basic scenarios that could be distinguished. These are: 

1. Decentralized Charge Determination: the Application Server such as for example a Content Server is allowed to determine how many service units shall be reserved for the offered service.

2. Centralized Charge Determination: the Application Server such as for example a Content Server invokes a remote charging procedure for the offered services in the ECF. The ECF determines how many service units shall be reserved for the service offered by the Application Server.

The charging flows shown in the remainder of this section include scenarios with decentralized Charge Determination and scenarios with centralized Charge Determination. In particular, the following cases are shown:

· Immediate Content Charging

· Content Charging based on Decentralized Charge Determination

· Content Charging based on Centralized Charge Determination

· Advice of Charge

It remains to remark that:

· "logical" names were used to denote operations in order to stay protocol independent.

· the term "units" may denote specific values such as for example time, events or volume.
X.1 Immediate Content Charging 
In the following scenario, the Application Server (AS) asks the ECF to immediately deduct a defined number of units for a successfully provided service. 
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Figure 1: Immediate Content Charging with Centralized Rating

1. SIP Session Establishment: the SIP session is established and the UE-A requests the desired content from the AS. 

2. Content/Service Delivery: the AS delivers the requested content to UE-A. 

3. Debit Units: the AS requests the ECF to deduct user's account. The AS indicates the number of service units that have been consumed or the chargeable events that have occurred. 

4. Rating Control: assisted by the rating entity located e.g. on a Rating Server, the AS rates the service or the chargeable event. The result of the Rating is the total cost that needs to be deducted from the service user’s account.

5. Account Control: provided that the user's credit balance is sufficient, the ECF debits the calculated costs from user's account.

6. Debit Units Result: the ECF confirms the direct debiting of the account.

7. SIP Session Release: the SIP session is released.

X.2 Content Charging (Decentralized Charge Determination)
In the following scenario, the AS first makes a reservation at the ECF, before the actual account debit operation is carried out.
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Figure 2: Content Charging (Decentralized Charge Determination)

1. SIP Session Establishment: the SIP session is established and the UE-A requests the desired content from the AS.

2. Reserve Units: the AS requests the reservation of a particular number of units.

3. Rating Control: assisted by the rating entity located e.g. on a Rating Server, the ECF determines the cost of the requested number of units.

4. Account Control: check whether the user's credit balance is sufficient for the requested reservation.

5. Reservation Control: if the user's credit balance is sufficient than the corresponding reservation is made.

6. Reserve Units Result: a confirmation sent back to the AS. It indicates whether the reservation request was successful or not.

7a.
 Content/Service Delivery:  the AS delivers the content to the UE-A.

7b.
 Reserved Units Supervision: simultaneously with the service delivery, the AS controls the consumption of the reserved units.

8. Debit Units: the AS requests the ECF to deduct the user's account. In the case that the unit is the last unit that is required for this service, an appropriate indication triggering the release of the remaining reservation is given.

9. Account Control: the ECF debits the user's account.

10. Debit Units Result: the ECF confirms the debiting operation.

11. SIP Session Release: the SIP session is released.

It remains to remark that the items 7 to 9 may be repeated - as appropriate. 

When the Decentralised Charging Determination  is used, then the AS is responsible for the algorithm according to which the reservation and debit-operations are performed. The AS may thus for example reserve the expected units at the very beginning and debit stepwise without any further reservation. 

X.3 Content Charging (Centralized Charge Determination)
In the following scenario, the AS applies the ECF for service content charging. The AS is requested to supervise and report content provisioning.
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Figure 3: Content Charging (Centralized Charge Determination) 

1. SIP Session Establishment: the SIP session is established and the UE-A requests the desired content from the AS.

2. Initial Charge Request: this operation requests the ECF for service specific charging. It contains at least a specific service identifier (“Service Key”).

3. Rating Control: assisted by the rating entity located e.g. on a Rating Server, the ECF determines the cost of the requested number of units.

4. Granted Units Determination: depending on the cost of the service and the current account balance, the ECF determines the number of service units to be granted to the AS initially.

5. Account Control: check whether the user's credit balance is sufficient for the requested service.

6. Amount Reservation: if the user's credit balance is sufficient, than the corresponding reservation is made. The amount is determined based on the current balance of the user's account and the result of the rating control.

7. Grant Units: the ECF requests either the

- supervision of certain units equivalent to previously reserved amount or

- the supervision of charging related events

whereas the first choice implicitly includes the second.

Thus, e.g. the ECF may exclusively demand for supervision of (un)successful outcome of service/content delivery.

8. Granted Units Supervision: the AS starts supervision for either

- granted units (threshold) or 

- particular charge events (such as finalization of content/service provision)

whereas the first choice implicitly includes the second.

9. Content/Service Delivery: the AS delivers the content to the UE-A.

10. Debit Units: the AS provides according to previous request 'Grant Units' either the

- actually used units including the charge event met or

- solely the particular charging event

to ECF. The detected Charge Event is either connection related, such as user initiated disconnection and any failure case; or indicates that granted units threshold was reached.

11. Account Control: the ECF debits the user's account. That is either the actually used units as reported or any appropriate charge rate in the case of unit supervision unrelated charging.

12. SIP Session Release: the SIP session is released.

Steps 3 to 9 may optionally be repeated.

X.4 Advice of Charge

The following scenario deals with Advice of Charge for service/content inquiry by user. It can be used in addition to previously depicted scenarios.
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Figure 4: Advice of Charge

1. SIP Session Establishment: the SIP session is established and the UE-A requests the desired content from the AS.

2. Initial Charge Request: this operation requests the ECF for service specific charging. It contains at least a specific service identifier (“Service Key”). The ECF realizes the exertion of Advice of Charge service, optional including pursuant confirmation handling for the requested service/content provisioning.

3. Rating Control: assisted by the rating entity located e.g. on a Rating Server, the ECF determines the cost of the requested number of units.

4. Account Control: check whether the user's credit balance is sufficient for the requested service.

5. Advice of Charge: advice the UE-A with corresponding service/content charge information.

6. ...: the further actions taken are service specific. These either depend on the input given by the user, such as acceptance of content provision. Service provider and/or UE-A may optionally be charged for AoC service resource allocation.

7. Grant Units: the ECF may continue with granting units or confirmation handling back to the Application Server, e.g. because the user eventually refused the inquired content/service.
Conclusion

In this contribution, Siemens proposed a number of functions for the Ro reference Point. Text has been proposed for inclusion in TS 32.225. 
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