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4
Required functionality of the OCS

The Online Charging System (OCS) shall support mechanisms for:

· online bearer charging towards access / core network entities (e.g. SGSN, GGSN, IP Flow Handler, WLAN). Online charging interfaces to be supported are Ro and CAP;

· online charging of applications/services that are provided to subscribers via service nodes (outside the core network) e.g. MMS and LCS. The online charging interface to be supported is Ro;

· IMS online charging. Online charging interface to be supported is Ro;

· correlation of bearer, service and IMS charging;

· account balance management towards external account management servers e.g. recharge server, hot billing server;

· generation of Charging Data Records (CDRs) and their transfer to the operator's post-processing system.

To support these requirements, the functions listed below are necessary in the OCS:

1.
rating (before and/or after service consumption):

· unit determination: calculation and reservation of a number of session-related non-monetary units (service units, data volume, time and events);

· price determination: calculation of monetary units (price) for a given number of non-monetary units;

· tariff determination: determination of tariff information based on the subscribers contractual terms and service being requested (e.g. e-parameters for AoC);

· get/set counters applicable for rating (alternatively these counters can be here or in the subscriber account balance management; for further details refer to subclause 5.2.2).
2.
subscriber account balance management:

· check account balance;

· account balance update (credit/debit);

· account balance reservation;

· get/set counters;

· get/set expiry date of the (prepaid) account (optional).

3.
charging transaction control:

· perform charging control on request basis for bearer and events/services;

· immediate charging and charging with reservation;

· generation of charging information/CDR per charging transaction.

4.
correlation function:
· context handling of bearer, service and IMS charging events related to a given subscriber
· generation of a combined multiple event and session requests to the rating function;
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5.2
Functions within the OCS

5.2.1
Online Charging Functions

5.2.1.1
Event Based Charging Function

The Event Based Charging Function (EBCF) performs event based charging and credit control (e.g. content charging):

· on the bearer level, based on bearer usage requests received from the network. It controls the bearer usage in the network, e.g. SMS;

· on a subsystem level, based on session resource usage requests received from the network (e.g. the IMS MRFC). It controls the resource availability in network, e.g. it has the ability to grant or deny the resource usage;

· on service level, based on application server requests received from the network (e.g. an IMS application server or MMS relay server). It controls the application service availability in the network, e.g. it has the ability to grant or deny the service usage in the network.

It communicates with the Rating Function in order to determine the value of the requested service usage. It communicates with the Account Balance Management Function to query and update the subscribers' account and counters status  (counters are not applicable if a class "B" Rating Function is used).
When a correlation process is enabled a correlation context may be consulted or created. If multiple chargeable events exist in the correlation context a combined request will be issued for the Rating Function.
5.2.1.2
Session Based Charging Function

The Session Based Charging Function (SBCF) performs session based charging and credit control: 

· on the bearer level, based on bearer usage requests received from the network. It controls the bearer usage in the network, e.g. in terms of time or volume granted;

· on the subsystem level, based on session resource usage requests received from the network (e.g. the IMS CSCF). It controls sessions in the network, e.g. it has the ability to grant or deny a session setup request and to terminate an existing session;

· on the service level, based on service usage requests received from the network. It controls service availability in the network, e.g. it has the ability to grant or deny a usage of a service. 

It communicates with the Rating Function in order to determine the value of the requested bearer resources or the requested session. It communicates with the Account Balance Management Function to query and update the subscribers' account and counters status (counters are not applicable if a class "B" Rating Function is used).
When a correlation process is enabled a correlation context may be consulted or created. If multiple chargeable events exist in the correlation context a combined request will be issued for the Rating Function.
5.2.2
Rating Function

The Rating Function performs both monetary and non-monetary unit determination (rating). It provides the following functionalities:

· Rating for network- and external services and applications (session, service, event) before and after service delivery;

· Cross-product and cross-channel discounts, benefits and allowances.

The Rating Function must be able to handle a wide variety of rateable instances, such as:

· Rating of volume (in terms of granted units or money, e.g. based on charging initiated by an access network entity);

· Rating of time (in terms of granted units or money, e.g. based on charging initiated by a SIP application);

· Rating of events (e.g. based on charging of web content or MMS).

The Rating Function includes the determination of the tariff or the price of a chargeable event or of multiple chargeable events (correlation scenario); examples include the price of a call minute, data volume, multimedia session, Web content, etc.

Upon receipt of a rate request (price or tariff request) from the Charging Function, the Rating Function:

· Evaluates the request. Rate requests include various rating parameters such as service identifier, subscriber reference, network identification, user location, service usage time, transferred data volume, etc. Note that the rate request may contain multiple service identifiers that reflect the list of active services contained in the context handled by the Charging Function.
· Determines the applicable price or tariff model and returns it to the Charging Function. Note that in case of multiple service requests received, the Rating Function may apply a special price or tariff which can be different to the price or tariff applied to the related services handled separately. For example when sending an MMS, the rating of volume associated with the bearer usage can be free of charge while the rating of the event and/or volume associated with the service level MMS submission is greater than zero. This correlation procedure depends on the operator configurable rating rules.
To support the online rating process, the Rating Function needs counters. The counters may be maintained by the Rating Function or by the Account Balance Management function. A Rating Function that does not maintain counters will be marked as class "A" Rating Function. A Rating Function that maintains counters will be marked as class "B" Rating Function. 
Editor's Note: The handling of combined session and event requests is for further study.
5.2.3
Account Balance Management Function

Not specified in the present document.
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6.2.1.1
PriceRequest method

The PriceRequest method is used only for event based charging, i.e. only the EBCF uses this method. 

According to 3GPP TS 32.299 [50], two different scenarios need to be distinguished, the Immediate Event Charging (IEC) and the event charging with unit reservation (ECUR).

Both scenarios in this section describe the case where the EBCF invokes the PriceRequest method for charging or Advice of Charge.

6.2.1.1.1
PriceRequest scenario with Immediate Charging

Figure 6-1 describes the case where the EBCF invokes the PriceRequest method in an Immediate Event Charging (IEC) scenario.
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Figure 6-1 : Price Request Method with immediate charging

Step 1:
The EBCF receives an online charging request for a certain event/service.

Step 2:
The EBCF requests account and counter information for the subscriber from the Account Balance Management Function.
Step 2' (Optional):In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and gets the list of active services for the given subscriber (see note below). This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the EBCF sends a price request to the Rating Function in order to determine the price of the desired service. Note that this scenario assumes that the EBCF has not received any service cost information in the online charging request. Note that the Price Request may contain several service requests depending on the number of ongoing services.
Step 4:
The Rating Function calculates the price and counter updates for the given service according to the service and subscriber specific information included in the request.

Step 5:
The calculated price and counter updates are returned to the EBCF.

Step 6:
The EBCF continues event charging and performs account and counter control (i.e. it checks and adjusts the account and counter values).

Step 7:
The EBCF sends the appropriate online charging response.

If the Price Request Method with immediate charging is used, the service delivery may occur before or after the online charging dialogue. 

In addition to the price, the PriceResponse may also include "Basic Price". This may be used e.g. to realize a basic fee, that is applicable once per day/week/month, if a certain service is used. Note that the Basic Price may be service specific. The EBCF has to include the timestamp of the last charging of the Basic Price in the PriceRequest, if the Basic Price is applicable. This handling applies also for the PriceRequest scenario with Unit Reservation as described in the following subsection.
Note: If a context already exists when the EBCF interrogates the context, then the EBCF may optionally get the price for the desired service.
6.2.1.1.2
PriceRequest scenario with Unit Reservation

Figure 6-2 describes the case where the EBCF invokes the PriceRequest method in an event charging with unit reservation (ECUR) scenario.
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Figure 6-2: Price Request Method with unit reservation

Step 1:
The EBCF receives an online charging request for a certain event/service.

Step 2:
The EBCF requests account and counter information for the subscriber from the Account Balance Management Function.
Step 2' (Optional):In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and gets the list of active services for the given subscriber (see note below). This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the EBCF sends a price request to the Rating Function in order to determine the price of the desired service. Note that this scenario assumes that the EBCF has not received any service cost information in the online charging request.

Step 4:
The Rating Function calculates the price and counter updates for the given service according to the service and subscriber specific information included in the request.

Step 5:
The calculated price and counter updates are returned to the EBCF.

Step 6:
The EBCF continues event charging and performs account and counter control (i.e. it makes reservations for the requested service).

Step 7:
The EBCF sends the appropriate online charging response (i.e. it grants or denies service delivery).

Step 8:
After service delivery, the serving network node sends an indication of successful (or unsuccessful) service delivery to the EBCF.

Step 9:
The EBCF performs account and counter control (i.e. it adjusts the account and counter values accordingly).

Step 10:
Finally, the EBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

If the second online charging request (step 8) contains updated information about the consumed service, a second Price Retrieval Operation may occur between step 8 and step 9, i.e. the EBCF may send a second PriceRequest containing the updated information to the Rating Function. The Rating Function will send an appropriate PriceResponse, and the information contained in this second PriceResponse may be used by the EBCF for account and counter control (step 9).

If the second online charging request (step 9) contains information about the release of the ongoing service, the EBCF updates the existing subscriber's context to remove the entry related to this service and to get the list of remaining active services. A second Price Retrieval Operation may occur between step 9 and step 10', i.e. the EBCF may send a second PriceRequest containing the updated information to the Rating Function. The Rating Function will send an appropriate PriceResponse containing the updated price for the remaining ongoing services and the information contained in this second PriceResponse may be used by the EBCF for account and counter control (step 10).
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6.2.1.2
TariffRequest method

The TariffRequest method is used for bearer charging and IMS session charging, i.e. only the SBCF uses this method. 

All scenarios in this section describe the case where the SBCF invokes the tariffRequest method for charging or Advice of Charge. All scenarios are valid independent of the type of applicable "units" (i.e. for both, time or volume).

In the context of bearer charging or session charging, only the event charging with unit reservation (ECUR) (3GPP 32.299 [50]) is relevant. Therefore, only ECUR is considered in this section.

6.2.1.2.1
Basic TariffRequest scenario

Figure 6-3 shows a basic message flow for the tariff request method.
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Figure 6-3: Basic Tariff request method

Step 1:
The SBCF receives an online charging request referring to an MS's bearer/session resource usage.

Step 2:
The SBCF requests account and counter information for the subscriber from the Account Balance Management Function. 
Step 2' (Optional):In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and gets the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the SBCF requests tariff information applicable for this bearer/session.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 5:
The Rating Function returns the tariff information to the SBCF.

Step 6:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 7:
The SBCF continues bearer/session charging and performs account and counters control (i.e. it makes reservations).

Step 8:
Assuming successful account control, the SBCF returns the granted units to the requesting network element. Service usage can start immediately or later.

Step 9:
When the granted units have been used, a new request is send from the serving network element to the SBCF.

Step 10:
This time the SBCF can directly determine the granted units and the price.

Step 11:
The SBCF performs account and counter control (i.e. it makes reservations).

Step 12:
Again, assuming successful account control, a positive acknowledgment (including granted units) is returned to the network entity.

Step 13:
The MS terminates bearer/session usage. The used units are sent to the SBCF.

Step 14:
The SBCF performs final rating for the consumed bearer/session resources.

Step 15:
The SBCF adjusts the account and counters accordingly.

Step 16:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this basic scenario only one request to the Rating Function is needed during the whole online charging session.

The message flow in figure 6-3 is an example of an online charging session to illustrate the usage of the basic Tariff Request method on the Re interface. The sequence of steps 6-9 can be repeated multiple times (or they can be missing completely, if the session ends before the first quota of granted units is consumed).

If the SBCF detects that the account balance is not sufficient for a minimum number of granted units (in step 6 in the example), there will be no reservation (step 7 will be skipped), and the SBCF will deny the online charging request (in step 8), i.e. the service usage request will be rejected by the mobile network. The same handling applies if the account reservation fails (in step 7, 11). Note that this can only occur, if the account is modified independently of the current online charging session, e.g. due to several parallel online charging sessions. This handling of insufficient account balances applies for all class "A" TariffRequest scenarios, i.e. also for the following subsections.

This basic scenario assumes, that the tariff information is valid for the whole online charging session (i.e. the tariff is not affected by the amount of resources used, the time of day, etc.).

In addition to the tariff information, the TariffResponse may also include "Basic Price", that is deducted directly from the subscriber's account balance. This may be used e.g. to realize a basic fee, that is applicable once per day/week/month, if a certain service is used. Note that the Basic Price may be service specific. The SBCF has to include the timestamp of the last charging of the Basic Price in the TariffRequest, if the Basic Price is applicable. This handling applies for all class "A" TariffRequest scenarios, i.e. also for the following subsections.

6.2.1.2.2
TariffRequest Scenario with multiple Tariff Switches and Expiry Time

Figure 6-4 shows a message flow for the tariff request method with multiple tariff switches, i.e. the tariff will change at specified times, multiple times during the online charging session.

To allow for correct charging of this kind of scenarios, the rating function needs to make sure that all tariff information contained in a TariffResponse message expires between the next two tariff switches, i.e. between the tariff switch time that is defined within this TariffResponse message and the next subsequent tariff switch time. For this purpose, a parameter ExpiryTime is used. The ExpiryTime defines, how long the tariff information contained in the TariffResponse message is valid after the timestamp of the TariffRequest that triggered this response. For the handling of multiple tariff switches, it is recommended to set the ExpiryTime to the difference between the next two tariff switch times.

It should be noted that the ExpiryTime may also be used when no tariff switch is foreseen, to ensure a subsequent tariff retrieval operation after a specified time period has passed.
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Figure 6-4: Tariff request method with multiple tariff switches

Step 1:
The SBCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The SBCF requests account and counter information for the subscriber from the Account Balance Management Function. 
Step 2' (Optional):In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and gets the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the SBCF requests tariff information applicable for this bearer/session.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 5:
The Rating Function returns the tariff information to the SBCF, including indication of an upcoming tariff switch and the appropriate expiry time.

Step 6:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 7:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 8:
It returns the granted units, an indication of the upcoming tariff switch, and the expiry time to the requesting network element. Service usage can start immediately or later. 
If supported by the online charging response message, the SBCF may return two quota of granted units, one valid before the tariff switch, the other valid after the tariff switch.

Step 9:
The (first) tariff switch occurs in the network.

Step 10:
When the granted units have been used, a new request is send from the serving network element to the SBCF. The units used before and after the tariff switch are sent to the SBCF as separate values in this request.

Step 11:
Since the tariff information from the last TariffResponse (step 5) has not expired, the SBCF can directly determine the next granted units and the price.

Step 12:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 13:
Again, assuming successful account control, a positive acknowledgment (including  granted units and an indication of the expiry time) is returned to the requesting network element.

Step 14:
When the tariff expires (i.e. the expiry time is reached), a new request is send from the serving network element to the SBCF immediately. This request includes the number of units consumed so far.

Step 15:
The SBCF performs (final) rating for the bearer/session resources consumed so far.

Step 16:
The SBCF adjusts the account and counters accordingly.

Step 17:
The SBCF again requests tariff information applicable for the bearer/session.

Step 18:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 19:
The Rating Function returns the tariff information to the SBCF, including indication of the next upcoming tariff switch and the appropriate expiry time.

Step 20:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 21:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 22:
It returns the granted units, an indication of the next upcoming tariff switch, and the expiry time to the requesting network element.

Step 23:
The (second) tariff switch occurs in the network.

Step 24:
The MS terminates bearer/session usage. The units used before and after the (second) tariff switch are sent to the SBCF as separate values.

Step 25:
The SBCF performs final rating for the consumed bearer/session resources.

Step 26:
The SBCF adjusts the account and counters accordingly.

Step 27:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario one request to the Rating Function is needed for every tariff switch. No messages are sent at the time when a tariff switch occurs. The SBCF is informed about the units used before and after the tariff switch in the first online charging request, that is sent after the tariff switch has occurred (steps 10 and 24 in the example scenario). The handling when the tariff expires due to the parameter ExpiryTime is similar to the closing of one online charging session and the immediate starting of a new online charging session.

The message flow in figure 6-4 is an example of an online charging session to illustrate the usage of the Tariff Request method on the Re interface if handling of multiple tariff switches is required. Variations of this message flow will occur, depending on the exact times when the tariff switches occur, on the number of tariff switches during the online charging session, etc. Of course, it is also possible that the granted units are used in the network or that the session ends without the occurrence of a tariff switch.

If only one tariff switch is foreseen, the ExpiryTime parameter is not needed. In this case, the message flow will be identical to the basic scenario as described in subclause 6.2.1.2.1. A single tariff switch does not lead to any additional messages, nor does it require any additional handling in the SBCF.

6.2.1.2.3
TariffRequest Scenario with limited validity

Figure 6-5 shows a message flow for the tariff request method with limited validity, i.e. the tariff is only valid for a limited number of used service units (e.g. seconds, Kbytes) or until a counter threshold is reached. This scenario applies e.g. for regressive tariffs or for the usage of free / discounted service units.
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Figure 6-5: Tariff request method with valid units

Step 1:
The SBCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The SBCF requests account and counter information for the subscriber from the Account Balance Management Function. 
Step 2' (Optional):In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and gets the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the SBCF requests tariff information applicable for this bearer/session.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 5:
The Rating Function returns the tariff information to the SBCF, including indication of the number of units for which this tariff is valid.

Step 6:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 7:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 8:
It returns the granted units to the requesting network element. Service usage can start immediately or later. Note that the number of granted units is in general different from the number of "valid units" received from the Rating Function (i.e. the number of granted units can be smaller than the number of valid units).

Step 9:
When the granted units have been used, a new request is send from the serving network element to the SBCF.

Step 10:
The SBCF checks, whether all valid units have been used. If there are valid units left, the scenario continues with step 6 again. 

Step 11:
If all valid units have been used, the SBCF performs (final) rating for the bearer/session resources consumed so far.

Step 12:
The SBCF adjusts the account and counters accordingly.

Step 13:
The SBCF again requests tariff information applicable for the bearer/session.

Step 14:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 15:
The Rating Function returns the tariff information to the SBCF, including indication of the number of units for which this tariff is valid.

Step 16:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 17:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 18:
It returns the granted units to the requesting network element.

Step 19:
The MS terminates bearer/session usage. The used units are sent to the SBCF.

Step 20:
The SBCF performs final rating for the consumed bearer/session resources.

Step 21:
The SBCF adjusts the account and counters accordingly.

Step 22:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario two requests to the Rating Function are needed during the online charging session. In general, one additional request is needed, whenever a tariff expires (i.e. whenever the number of valid units has been consumed or whenever a counter threshold is reached). The handling when the number of valid units has been consumed is similar to the closing of one online charging session and the immediate starting of a new online charging session.

The message flow in figure 6-5 is an example of an online charging session to illustrate the usage of the Tariff Request method on the Re interface, if the tariff is valid only for a limited number of service units. The sequence of steps 6-10 can be repeated multiple times (as already indicated in step 6), and also the sequence of steps 6-15 can be repeated multiple times (i.e. including the complete consumption of valid units and a new request towards the Rating Function).

An optional optimization of the message flow with respect to service availability is as follows: If the Charging Function is informed about the tariff that is valid after all valid units have been used, the SBCF can send an online charging response and grant the usage of a limited amount of units based on the new tariff immediately after all valid units have been used (i.e. after step 10); in parallel, the SBCF requests new tariff information from the Rating Function as described above (steps 11 - 15); when the granted units have been used, the mobile network will send an online charging request to the SBCF, and processing continues in step 16 as described above.

A TariffRequest scenario with limited validity, where the tariff is only valid for a limited number of used service units, may also be combined with a tariff switch scenario (ref. subclause 6.2.1.2.2). Operators should take care, that proper interworking is ensured. In general it is recommended, that the first condition that leads to tariff expiry (i.e. expiry time or consumption of all valid units) shall lead to an account and counters update and trigger a new TariffRequest towards the RatingFunction if interworking between these scenarios needs to be ensured.

6.2.1.2.4
TariffRequest Scenario with unsolicited changes of session parameters

Figure 6-6 shows a message flow for the tariff request method in a scenario, where the tariff depends on the Quality of Service (QoS). In this case, a new tariff applies whenever the QualityOfService in the network changes. The QoS change is an example of an unsolicited change of charging relevant session parameters in the network.
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Figure 6-6: Tariff request method with charging based on QoS

Step 1:
The SBCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The SBCF requests account and counter information for the subscriber from the Account Balance Management Function. 
Step 2' (Optional):In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and gets the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
Upon receipt of this data, the SBCF requests tariff information applicable for this bearer/session.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 5:
The Rating Function returns the tariff information to the SBCF.

Step 6:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 7:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 8:
It returns the granted units to the requesting network element. Service usage can start immediately or later.

Step 9:
When a QoS change occurs in the network, a new request is send from the serving network element to the SBCF immediately. This request includes the number of units consumed so far.

Step 10:
The SBCF performs (final) rating for the bearer/session resources consumed so far.

Step 11:
The SBCF adjusts the account and counters accordingly.

Step 12:
The SBCF again requests tariff information applicable for the bearer/session. Note that the new (changed) QoS is included in this request.

Step 13:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session.

Step 14:
The Rating Function returns the tariff information to the SBCF.

Step 15:
Based on the received tariff information, the SBCF determines the granted units and the price.

Step 16:
The SBCF continues bearer/session charging and performs account and counter control (i.e. it makes reservations).

Step 17:
It returns the granted units to the requesting network element. 

Step 18:
The MS terminates bearer/session usage. The used units are sent to the SBCF.

Step 19:
The SBCF performs final rating for the consumed bearer/session resources.

Step 20:
The SBCF adjusts the account and counters accordingly.

Step 21:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario two requests to the Rating Function are needed during the online charging session. In general, one additional request is needed, whenever the QualityOfService changes in the network. A change in the QualityOfService is handled similar to the closing of one online charging session and the immediate starting of a new online charging session.

The message flow in figure 6-6 is an example of an online charging session to illustrate the usage of the Tariff Request method on the Re interface, if the tariff expires due to an unsolicited change of charging relevant session parameters in the mobile network. Besides a QualityOfService change, other events in the network that could cause a tariff expiry include e.g. a location change, an SGSN change, etc. Also, e.g. the sequence of steps 6-9 can be repeated multiple times (if no QoS change occurs and the granted units have been used in step 9), and also the sequence of steps 6-14 can be repeated multiple times (if multiple QoS changes occur). 
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6.2.2
Class "B" Rating Function Message Flows

6.2.2.1
PriceRequest method

The PriceRequest method is used only for event based charging, i.e. only the EBCF uses this method. 

According to 3GPP TS 32.299 [50], two different scenarios need to be distinguished, the Immediate Event Charging (IEC) and the event charging with unit reservation (ECUR).

6.2.2.1.1
PriceRequest scenario with Immediate Charging

Figure 6-7 describes the case where the EBCF invokes the PriceRequest method in an Immediate Event Charging (IEC) scenario.
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Figure 6-7: PriceRequest method with Immediate Charging

Step 1:
The EBCF receives an online charging request for a certain event/service.

Step 2 (Optional):In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and get the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
The EBCF sends a price request with a reserve instruction to the Rating Function to determine the price of the desired service.  Please note that this scenario assumes that the EBCF has not received any service cost information in the online charging request.

Step 4:
The Rating Function calculates the price and reserves the counters related to the given service according to the service and subscriber specific information included in the request.

Step 5:
The calculated price is returned to the EBCF.

Step 6:
The EBCF continues event charging and performs account control (i.e. it checks and adjusts the account balance).

Step 7:
The EBCF sends the appropriate online charging response (i.e. service granted or denied, based on the account control result).

Step 8:
Assuming a successful account control, the EBCF sends a price request with a debit instruction to the Rating Function. Otherwise, the EBCF sends a price request with a release instruction.

Step 9:
The Rating Function updates or releases counters as appropriate.

Step 10:
The Rating Function acknowledges the operation to the EBCF.

Note that from the network perspective there is immediate charging as described in 3GPP TS 32.299 [50], i.e. there is no reservation on the account balance. Nevertheless, internal reservations in the OCS on the counters may be involved as shown here.
6.2.2.1.2
PriceRequest scenario with Unit Reservation

Figure 6-8 describes the case where the EBCF invokes the PriceRequest method to make reservation but debits after service delivery. Two PriceRequests are always issued (Reserve & Debit).

The service parameters may be changed in the second request.
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Figure 6-8: PriceRequest method with Unit Reservation

Step 1:
The EBCF receives an online charging request for a certain event/service.

Step 2 (Optional):In case there is no existing subscriber's context, the EBCF creates a new subscriber's context information. Otherwise, the EBCF updates the existing subscriber's context and get the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
The EBCF sends a price request with a reserve instruction to the Rating Function in order to determine the price of the desired service.  Please note that this scenario assumes that the EBCF has not received any service cost information in the online charging request.

Step 3:
The Rating Function calculates the price and reserves the counters related to the given service according to the service and subscriber specific information included in the request and

Step 5:
the calculated price is returned to the EBCF.

Step 6:
The EBCF reserves the calculated price from the subscriber's account.

Step 7:
Upon successful reservation it grants the service usage or rejects the service if there is insufficient balance or if the reservation fails.

Step 8:
After service delivery, the serving network node sends an indication of successful (or unsuccessful) service delivery to the EBCF. (This step is omitted if the service was rejected in the previous step.)

Step 9:
Assuming a successful service delivery, the EBCF sends a price request with a debit instruction to the Rating Function. Please note that the request may contain updated information about the consumed service. If the service was rejected in step 6 or was not successfully delivered, the EBCF sends a price request with a release instruction instead.

Step 10:
The Rating Function re-calculates the price if needed and updates or releases the counters as necessary.

Step 11:
The final calculated price is returned to the EBCF if the service was delivered successfully. Otherwise a release acknowledgment is sent.

Step 12:
The EBCF performs account control, if applicable.

Step 13:
Finally, the EBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue, if the service was delivered successfully.

6.2.2.2
TariffRequest method

The TariffRequest method is used for bearer charging and IMS session charging, i.e. only the SBCF uses this method. 

All scenarios in this section describe the case where the SBCF invokes the tariffRequest method for charging or Advice of Charge. All scenarios are valid independent of the type of applicable "units" (i.e. for both, time or volume).

In the context of bearer charging or session charging, only the Session charging with unit reservation (SCUR) (3GPP 32.299 [50]) is relevant. Therefore, only SCUR is considered in this section.

6.2.2.2.1
TariffRequest scenario with successful service delivery

Figure 6-9 describes the message flow for the tariff request method. The scenario describes the case where the SBCF invokes the tariffRequest method for charging several times during the same session, with successful reservation and service delivery.




[image: image18.wmf]Rating Function

2

. 

TariffRequest 

(

with reservation

)

(

Requested Units

)

4

. 

TariffResponse

(

Tariff

, 

TariffSwitchTime

, 

ExpiryTime

, 

ValidUnits

)

3

. 

tariff retrieval 

+ 

counters 

reservation

Tariff Retrieval 

(

with reservation

)

5

. 

Price 

claculation and 

account balance 

reserveation

.

12

. 

Price 

claculation and 

account balance 

reserveation

.

19

. 

peform 

account control

granted 

units used

,

or tariff 

expired

session

ends

1

. 

online charging request

7

. 

online charging response

(

granted units

, 

TariffSwitchTime

,

 ExpiryTime

)

8

. 

online charging request

(

units before 

/ 

after tariff switch

)

14

. 

online charging response

(

granted units

, 

TariffSwitchTime

,,

ExpiryTime

)

15

. 

online charging request

(

units before 

/ 

after tariff switch

)

9

. 

TariffRequest 

(

with reservation

)

(

req

. 

units

, 

consumed units before 

/ 

after tariff switch

)

11

. 

TariffResponse

((

Tariff

, 

TariffSwitchTime

, 

ExpiryTime

, 

ValidUnits

))

10

. 

tariff retrieval 

+ 

counters 

reservation

2

nd Tariff Retrieval 

(

with reservation

)

16

. 

TariffRequest 

(

with debit

)

(

units before 

/ 

after tariff switch

)

18

. 

TariffResponse

(

price

)

17

. 

Final rating 

and counter 

control

Tariff Retrieval 

(

with debit

)

20

. 

online charging response

SBCF

Mobile

Network

 Ro

, 

CAP  

 Re  

service 

starts

6

. 

Insufficient 

balance handling 

(

conditional

).

13

. 

Insufficient 

balance handling 

(

conditional

).

6

. 

Insufficient 

balance handling 

(

conditional

).

2

. 

create or update the 

subscriber’s context data


Figure 6-9: Tariff request scenario with successful service delivery

Step 1:
The SBCF receives an online charging request referring to an MS's bearer/session usage.

Step 2 (Optional):In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and get the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
The SBCF requests tariff information applicable for this bearer/session. The initial amount of requested units is predetermined according to the operator policy. Note that the requested units are required for counters reservation in the Rating Function.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session and reserves counter values if needed.

Step 5:
The Rating Function returns the tariff information to the SBCF.

Step 6:
Based on the received tariff, the SBCF calculates the price. The SBCF performs account balance reservation.

Step 7:
If the reservation fails due to insufficient account balance, the SBCF recalculates the granted units and price based on the received tariff information and the available account balance. Note that the granted units are limited by the amount of requested units and the amount of valid units. The SBCF performs an adjusted account balance reservation.

Step 8:
Assuming a successful account balance reservation, the SBCF returns the granted units to the requesting network element. Otherwise, the service is being denied (see subclause 6.2.2.2.2 for details).

Step 9:
When the granted units have been used or the tariff has expired, a new request is send from the network element to the SBCF.

Step 10:
The SBCF requests another quota of requested units for the service. The amount of requested units can be optimized, based on the tariff information and account balance.

Step 11- SEQ Step \h

 SEQ Step \h

 SEQ Step \h15:
Repeat steps 3-7.

Step 16:
The session ends and a final charging request is issued with updated session details (e.g. exact session length).

Step 17:
The SBCF sends a final rating request with a debit instruction.

Step 18:
The Rating Function performs final rating for the consumed resources and adjusts the counters accordingly.

Step 19:
The Rating Function returns the final price to the SBCF.

Step 20:
Based on the received price, the SBCF performs final account control.

Step 21:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario a tariff request message is send whenever an online charging request is received from the mobile network. The first tariff request message at the beginning of the session is marked "with reservation". The last tariff request at the end of the session is marked "with debit". Any number (0 or more) of tariff requests (marked "with reservation") can appear during the session. During the session steps 7-12 can be repeated multiple times. Between any repetitions of those sequences, the charging session parameters that are relevant for rating may change. The change can be solicited (e.g. tariff switch) or unsolicited (e.g. QoS change). The network element issues another charging request in those cases i.e. on expiry time if tariff switch occurred, when granted units are consumed or QoS is changed.

To allow for correct charging of this kind of scenarios, the rating function needs to make sure that all tariff information contained in a TariffResponse message expires between the next two tariff switches, i.e. between the tariff switch time that is defined within this TariffResponse message and the next subsequent tariff switch time. For this purpose, a parameter ExpiryTime is used. The ExpiryTime defines, how long the tariff information contained in the TariffResponse message is valid after the timestamp of the TariffRequest that triggered this response. For the handling of multiple tariff switches, it is recommended to set the ExpiryTime to the difference between the next two tariff switch times.

It should be noted that the ExpiryTime may also be used when no tariff switch is foreseen, to ensure a subsequent tariff retrieval operation after a specified time period has passed.

The tariff request message contains session, subscriber and service information, the number of the requested units (quota) from the service and information about the previously consumed service quota, as applicable.

In the first tariff request message, the number of the requested units is predetermined in the SBCF (e.g. according to the service; 15 Minutes for a data service as an example). The rating function retrieves the appropriate tariff, makes counters reservations and returns the tariff.

In subsequent tariff request messages, the charging function can take into account the account balance and the applied tariff and try to optimize the number of the requested units in order to minimize the number of tariff retrievals. The charging function sends information on both, the passed quota and the new quota. Specifically, when a tariff switch occurred, the charging function shall pass the consumed units before and after the tariff switch in the following tariff request message. The rating function, adjusts the reserved counters if needed as a result from the updated information. The rating function makes new counters reservations for the next quota and returns the tariff for the next quota.

In the response to the tariff request message with reservation indication the rating function returns the applicable tariff. The charging function is responsible to calculate the price and to keep the account balance reservation accordingly.

If the calculated price is higher than the account balance, the charging function shall re-calculate the price and the number of the granted service units based on the received tariff information and the account balance. The rating function will adjust the counter reservation based on the actual number of service units consumed in a subsequent Tariff Request message.

In response to a TariffRequest message with debit indication, the TariffResponse message contains the final service price.

6.2.2.2.2
TariffRequest scenario with service denial or unsuccessful delivery

Figure 6-10 describes the message flow for the tariff request method. The scenario describes the case where the SBCF invokes the tariffRequest method and the service delivery is denied (e.g. due to insufficient account balance) or where the service is not delivered (e.g. party didn't answer).
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Figure 6-10: Tariff request scenario with service denial or unsuccessful delivery

Step 1-6:
Repeat the same scenario in figure 6-9 in subclause 6.2.2.2.1.

Step 7:
Assuming a successful account balance reservation, the SBCF returns the granted units to the requesting network element. Otherwise, the service is being denied.

Step 8:
The service is not delivered (e.g. the called party doesn't answer) and the network element informs the SBCF about the unsuccessful delivery. (If the service was denied on step 7, this step is omitted.)

Step 9:
The SBCF sends a Tariff Request with a release instruction.

Step 10:
The Rating Function releases the counters accordingly.

Step 11:
The Rating Function acknowledges the operation to the SBCF.

Step 12:
The SBCF performs final account control (i.e. releases account balance reservations). If the reservation failed already in step 6, this step is omitted.

Step 13:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario the service was not delivered in one of the following cases:

· Service denied –e.g. in the case of insufficient account balance.

· Service delivery unsuccessful –e.g. network failure or destination party doesn't answer.

Reservations made to the account balance and to counters are fully released. The charging function is using a tariff request message with a release request subtype to explicitly denote that the service was not delivered.

6.2.2.3
ServiceUsageRequest with reservation method

All message flows described in this section are applicable for the SBCF.

In the context of bearer charging or session charging, only the Session charging with unit reservation (SCUR) [50] is relevant. Therefore, only SCUR is considered in this section.

In the ServiceUsageRequest, a monetary quota is passed to the Rating Function and the response contains the allowed service units for this monetary quota. 

Figure 6-11 describes the message flow for the service usage request method. The scenario describes the case where the SBCF invokes the ServiceUsageRequest method for charging several times during the same session, with reservation.
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Figure 6-11: Service usage request method with reservation

Step 1:
The SBCF receives an online charging request referring to an MS's bearer/session usage.

Step 2:
The SBCF performs account balance reservation, based on the operator policy (typically the reservation will be service dependent). If there is insufficient balance, the available amount in the account balance is reserved.
Step 2' (Optional):In case there is no existing subscriber's context, the SBCF creates a new subscriber's context information. Otherwise, the SBCF updates the existing subscriber's context and get the list of active services for the given subscriber. This Step only applies when correlation is enabled.
Step 3:
The SBCF requests the allowed usage of this service (service units) for the given monetary quota (i.e. the amount reserved from the account balance). The SBCF provides also a minimal number of requested service units.

Step 4:
The Rating Function retrieves the appropriate tariff to be applied for the bearer/session. It calculates the number of service units that are allowed for the given monetary quota. If the calculated number of service units is lower than the minimal number of requested units for this service, the minimal requested units will be used. The Rating Function reserves counter values if needed and calculates the price. Note that the price may be different than the given monetary units (e.g. the user has free units from this service or the given monetary quota was insufficient for the minimal requested units from this service).

Step 5:
The Rating Function returns the allowed usage, price and tariff information to the SBCF.

Step 6:
If the Rating Function has returned a price which is higher than the initial account balance reservation (e.g. for a premium service), the charging function makes another reservation to meet the returned price.

Step 7:
Assuming a successful account balance reservation, the SBCF returns the granted units to the requesting network element. Otherwise the service is denied.

Step 8:
When the granted units have been used, a new request is send from the network element to the SBCF.

Step 9:
Based on the tariff information and the price received in step 5 and the amount already reserved (either in step 2 or 6), the SBCF performs another account balance reservation.

Step 10-14:
Repeat steps 3-7 .

Step 15:
The session ends and a final charging request is issued with updated session details (e.g. exact session length).

Step 16:
The SBCF sends a final service usage request with a debit instruction.

Step 17:
The Rating Function performs final rating for the consumed resources and adjusts the counters accordingly.

Step 18:
The Rating Function returns the final price to the SBCF.

Step 19:
Based on the received price, the SBCF performs final account control.

Step 20:
Finally, the SBCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

In this scenario a service usage message request is send for every online charging request. The sequence of steps 8-13 can be repeated multiple times. Between any repetitions of those sequences, the charging session parameters that are relevant for rating may change. The change can be solicited (e.g. tariff switch) or unsolicited (e.g. QoS change). The network element shall issue another charging request in those cases i.e. on expiry time if tariff switch occurred, when granted units are consumed or when the QoS is changed. In all those cases, the charging function,  sends information on both, the passed quota and the new quota. Specifically, when a tariff switch occurred, the charging function shall pass the consumed units before and after to the tariff switch in the following tariff request method. The rating function adjusts the reserved counters if needed as a result from the new information from the SBCF. The rating function makes new counters reservations for the next quota and returns the allowed number of service units for the next quota.

To allow for correct charging of this kind of scenarios, the rating function needs to make sure that all tariff information contained in a TariffResponse message expires between the next two tariff switches, i.e. between the tariff switch time that is defined within this TariffResponse message and the next subsequent tariff switch time. For this purpose, a parameter ExpiryTime is used. The ExpiryTime defines, how long the tariff information contained in the TariffResponse message is valid after the timestamp of the TariffRequest that triggered this response. For the handling of multiple tariff switches, it is recommended to set the ExpiryTime to the difference between the next two tariff switch times.

It should be noted that the ExpiryTime may also be used when no tariff switch is foreseen, to ensure a subsequent tariff retrieval operation after a specified time period has passed.

The service usage request message contains the reserved monetary quota for the service. The monetary quota in the first service usage request message is predetermined in the SBCF (e.g. according to the service). The predetermined monetary quota shall be designed to be sufficient for a minimal service usage. In some cases (e.g. premium services), setting the monetary quota to meet a minimal service usage can not be guaranteed. Hence, the first service usage request contains also a minimal number of service units required. The Rating Function retrieves the appropriate tariff and  calculates the allowed number of service units. The number of service units is calculated as the maximum of the minimal requested units and the number of units that can be consumed for the given monetary quota.

If the service is free of charge (e.g. the user has some free service units), the Rating Function may not allow the whole quantity at once. If the free service units are shared between several users, the rating function may break the allowed units to smaller quotas to enable sharing of the free service units between the users, based on the operators policy. The Rating Function returns also the accumulated price for the consumed service and the requested service in the current quota. The price is used by the Charging Function to determine if additional account balance reservation is needed.

Service denial is being handled in the same manner as in the tariff request scenario (see subclause 6.2.2.2.2 for details). If the service was not delivered at all for any reason, an explicit service usage request with a release request subtype is send from the charging function to the rating function.

After the first service usage request, subsequent service usage request messages can take into account the account balance and the applied tariff and try to optimize the monetary quota in order to minimize the number of service usage requests. The monetary quota is bounded by the account balance. Requesting service usage for a very low monetary quota can result in a small amount of granted service units. In this case, the SBCF may decide to deny the service and close the session with the actual number of service units consumed.

The allowed units are calculated as if consumed in the highest tariff available for the subscriber (e.g. if the volume tariff is time dependent, the price will be calculated as if the volume was consumed solely during the higher rate period). If the tariff is not time dependent, but volume dependent, the tariff steps will be taken into account in advance.

At the final service usage request message (with the debit indication), the counters are updated and the final service price is returned. The charging function is responsible to free any extra reservations made.

	End of modifications
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