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–– First modified section ––
5.1
Architecture reference model for online charging

The reference architecture model below (see figure 5-1) is based on 3GPP TR 32.815 [60]. The architecture is designed to support online charging mechanisms for bearer charging, service charging and IMS charging.

Figure 5-1 shows the OCS in the framework of the overall charging architecture as defined in  3GPP TS 32.240 [1]. The present document covers only the OCS internal architecture (i.e. the blue box in figure 5-1).
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NOTE 1:
The Rc, Re and Ga reference points connect both Online Charging Functions (i.e. the Session Based Charging Function and the Event Based Charging Function) with the Account Balance Management Function, the Rating Function and the Charging Gateway Function .

NOTE 2:
The CAP interfaces connect the MSC and the SGSN with both Online Charging Functions (i.e. the Session Based Charging Function and the Event Based Charging Function).

NOTE 3:
The support of ISC as charging interface towards IMS CSCF requires additional functionality to be provided by the OCS. The support of Ro as charging interface towards OCS requires additional functionality to be provided by the IMS CSCF.

NOTE 4:
Only network entities covered in 3GPP Rel. 6 are depicted. Other network entities may be connected to the OCS, but these are out of scope for the current release.

Figure 5-1: Online charging system

Towards the SGSN, the OCS or a separate function could provide a translation between CAP and Ro.  This is beyond the scope of the present document.

The GGSN may have an integrated TPF. In this case, the TPF may be used for all interactions between GGSN and OCS,  for details refer to TS 32.251 [11].


For architectural details on the Ro reference point between WLAN and OCS, refer to TS 32.252 [12].

The Session Based Charging Function (SBCF) performs session based charging on the bearer level using the CAP interface towards MSC and SGSN, and the Ro reference point towards other network elements. The Session Based Charging Function (SBCF) also performs session based charging on the subsystem level (i.e. IMS session charging) using the Ro reference point towards the IMS CSCF. Whether the CSCF is directly connected to the OCS or via a gateway (IMS Gateway Function) is beyond the scope of the present document.

The Event Based Charging Function (EBCF) performs event-based charging using the CAP interface towards MSC and SGSN (e.g. for charging of SMS), and the Ro reference point towards other network elements.

The Rating Function and the Account Balance Management Function are described in clause 4. The Re reference point allows the interaction between the Online Charging Functions (SBCF, EBCF) and the Rating Function.

The Rc reference point allows the interaction between the Online Charging Functions (SBCF, EBCF) and the Account Balance Management Function to access the subscribers account balance.

The Ga reference point allows the collection and transfer of charging information from the Charging Data Functions (CDF) to the Charging Gateway Function (CGF). In the context of online charging, the CDFs are always integrated into the Online Charging Functions (SBCF, EBCF). Whether the CGF is also integrated into the Online Charging Functions, or whether it is a separate function inside the OCS, or whether it is an external function outside the OCS is not defined in this 3GPP release.

The Bo reference point allows the transfer of charging information from the Charging Gateway Function to the operator's post-processing system as the OCS variant of the Bx interface description in 3GPP TS 32.297 [42].

The Rr reference point allows the interaction between the Account Balance Management Function and an external recharging server.

There may be other external systems connected to the OCS (e.g. hot billing server). These systems are not considered in the present document.

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) based on service usage requests received from the network. It can 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).

Editor’s note: Add similar list as in the following section, concerning bearer level, subsystem level and service level charging.

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; in this context, 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); in this context, 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; in this context, 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).

Editor's Note: The sentence "It controls the bearer usage in the network, e.g. in terms of time or volume granted." does not apply for class B. Also, the sentence concerning control of sessions does probably not apply for class B. Clarification needed. Since the last sentence is already limited to class A, a completely separate section for class B session based charging function may be necessary.

Editor's Note: The charging function do have control on the granted units in Class "B" a) indirectly by the requested units / monetary value. b) in the sense that it can allocate less than the original requested units / allowed units as calculated by the service usage request. In class "A" the ability to control the granted usage is limited as well by the available balance, tariff structure. In class "A" the counter are considered part of the subscribers' account, hence the reference to counters can be omitted. 

Option 1) Remove the reference to counters status – The online charging function description is valid for both classes.

Option 2) Reject the change on counters applicability above.

Option 3) We can consider subsection: 5.2.2.3 Class "B" rating function clarifications on charging function

· Counters in Class "B" rating function are managed by the rating function, hence the charging function need not manage counters.

· In session based charging function the network session is controlled in the following manner: The initial granted time or volume units is predetermined according to operators policy. Subsequent granted units are calculated based on the subscriber's account balance and the tariff (for further details refer to subclauses 6.2.2.2 and 6.2.2.3).
–– Next modified section ––
6.1.1
Re Reference Point (EBCF, SBCF - Rating Function)

6.1.1.1
Functionality for class "A" Rating Function
The following applies with respect to the Rating Interface: 

· The Rating Function will potentially cover all rating scenarios for all charging levels (bearer, session and service) and all payment channels (prepaid and postpaid).

· The Rating Function will cover the methods PriceRequest and TariffRequest.

· The Rating Function will operate in a stateless way on a per request basis. No context or state is stored internally.

· The Rating Function will not modify accounts or bonus counters directly. Instead it passes the corresponding information (instruction how to modify counters) as part of the response. Details are explained in the next subsection.

· The Rating Interface is an interface in a trusted environment. Session handling, transaction control or authentication / authorization are not required. 

· No records are written by the Rating Function. Thus billing relevant information is part of the response.

Resulting from these requirements following functionality of Re reference point is proposed:

-
Basic methods:

· Price Request (to calculate a price for given service usage);

· Tariff Request (to request a tariff that is applicable, e.g. e-parameters).

-
Additional supported functionalities:

· Discounts by use of consumer specific counters;

· Loyalty programs;

· Taxes;

· Detailed information for use during invoice generation.
Depending on the service or product offered and on the customer's contract, the Rating Function supports the following methods:

· PriceRequest: Determination of a price for the execution of a service or the delivery of a good. From the rating perspective this is the same method if run before delivery (e.g. for balance check or AoC), after delivery (post-rating for charging) or even later in a rerating process. The same method applies for one-time or recurrent charges. The PriceRequest is used by the EBCF.

· TariffRequest: Determination of a tariff for a given service. This method is used, e.g., for voice calls, where e-parameters are returned by the Rating Function. Based on the tariff (e-parameters) the charging function calculates either the amount of units for a given price or the price for a given number of units. The method can also be used for various other services. The TariffRequest is used by the SBCF.

Input for Rating:

· Rating Request Type: Price Request, Tariff Request.

· Service-specific data: Service-ID, Time/Date of Service usage, QoS, etc.

· Subscriber-specific static data: Subscriber-ID, Partner-ID (e.g. MVNO, merchant}, additional tariff information (e.g. "Friends & Family" list), other static data.

· Subscriber specific dynamic data: Account Balances incl. units/currency (money, loyalty), Subscriber Counters (e.g. Service-Type (SMS/MMS/Volume/Time) used per time-unit (day/week/month/year), other dynamic data).
Output of Rating:

· Rating Request Type Response: Price or Service units or Tariff incl. tariff switch information 
(e-parameters, Tariff Switch Time (absolute time/duration), etc.);

· Charge and Recharge Information: Value for accounts and Subscriber Counters (e.g. charge money, recharge loyalty accounts);

· Tax information;

· Detailed information to be used for invoice generation.
–– Next modified section ––
6.1.1.2
Functionality for class "B" Rating Function

If class "B" Rating Function is chosen, i.e. counters are maintained in the Rating Function, then the Re Reference Point is modified with respect to the previous clause in the following way:

· the Rating Function has to become statefull;

· the Rating Function has to modify counters directly;

· the Rating Function has to handle sessions / has to support transaction control;

· the PriceRequest and TariffRequest have to support reservations;

· TariffRequest: Determination of a tariff and price for a given session oriented service. This method is used, e.g., for voice calls, where e-parameters are returned by the Rating Function. At the beginning or during the session, the Rating Function receives requested service units and returns the tariff information (e-parameters). The charging function can grant the requested units or recalculate the granted units based on the returned tariff and the account balance. At the end of the session, the Rating Function returns the conclusive price of the consumed service. The method can also be used for various other services. The TariffRequest is used by the SBCF.
Scenarios involving granted units may be covered via a TariffRequest or by the Class "B" Rating Function directly. The handling of the first case is part of the charging function. For the latter case the Re interface offers a special request type:

· ServiceUsageRequest: This type of request, also called backward rating, determines the amount of units of a given service given the price. The ServiceUsageRequest is useful (but not limited) in the case where the subscriber's price plan is formed in usage per monetary units amount (e.g. 45 seconds per 100 Yen). Since the basic requirements are covered by the former requests, this request is optional.

6.1.2
Rc Reference Point (EBCF, SBCF - Account Balance Management Function)

To be defined in a later release.

6.2
Re Message Flows

This subclause describes message flows for the Re Reference Point by explaining example online charging sessions (i.e. credit control sessions on the Ro interface or CAP dialogues).

On the interface towards the serving network nodes (i.e. Ro, CAP) the generic message names "online charging request" and "online charging response" are used. These generic names should be mapped to real messages depending on the type of interface as indicated in the following table.

	generic name
	Ro Interface
	CAP Interface

	online charging request
	Credit Control Request (CCR)
	first message, initiating the charging dialogue:

· Initial DP, 
· Initial DP GPRS, 
· Initial DP SMS 
subsequent messages:
· Apply Charging Report, Event Report BCSM,
· Apply Charging Report GPRS, Event Report GPRS
· Event Report SMS 

	online charging response
	Credit Control Answer (CCA)
	· Apply Charging, Request Report BCSM Event (+ Connect / Continue),
· Apply Charging GPRS, Request Report GPRS Event (+ Connect GPRS / 
Continue GPRS),

· Request Report SMS Event, Connect SMS, Continue SMS


For details on the CAP messages and message flows, refer to 3GPP TS 23.078 [62].

In addition to the differences between a class "A" and a class "B" Rating Function as described in the previous subclause, the Re message flows of both classes differ from a principal point of view as follows:

· In class "A", a TariffRequest is sent by the ChargingFunction only when an online charging request is received from the network, and no valid tariff is known (i.e. at the beginning of an online charging session or after tariff expiry). Therefore, distinction between different scenarios in the following description is necessary. 

· In class "B", a TariffRequest is sent by the ChargingFunction after every online charging request received from the network. Therefore, no distinction between different TariffRequest scenarios is necessary.

–– Next modified section ––
6.2.1.2.1
Basic TariffRequest scenario

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


[image: image3.wmf]SBCF

Rating Function

3. TariffRequest

5. TariffResponse

Tariff Retrieval Operation

1. online charging request

2. get account /

counter data

8. online charging response

(granted units)

4. retrieve tariff

information

6. determine

granted units

 and price

Mobile

Network

 Ro, CAP

 Re

7. account and

counter control

(reservations)

9. online charging request

granted

units used

10. determine

granted units

and price

11. account and

counter control

(reservations)

12. online charging response

(granted units)

13. online charging request

14. perform final

service rating

15. update

account and

counters

16. online charging response

session

ends

service

usage starts


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 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 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.
–– Next modified section ––
7.1.4.2.39
LocationInformation AVP
TBD.
Editor’s Note: The LocationInformation AVP and its subfields shall be defined as part of the ServiceInformation AVP fields. The content shall include the following:
The LocationInformation AVP is of type Grouped. It contains information concerning the location of the subscriber which has initiated the online charging session.
The LocationInformation AVP has the following format:

LocationInformation :: = 
< AVP Header: TBD>
[AgeOfLocationInformation]

[GeographicalInformation]

[VLR-Number]

[MSC-Number]

[SGSN-Number]

[LocationNumber]

[CellGlobalIdOrServiceAreaIdOrLAI]

[RouteingAreaIdentity]

[SelectedLSAIdentity]

[GeodeticInformation]

[CurrentLocationRetrieved]

[SAI-Present]
The content of the various fields inside the LocationInformation AVP depends on the information that is available from the mobile network.
Editor's Note: This definition of the LocationInformation AVP is aligned with the definition of the respective parameters in MAP and CAMEL. Further study concerning services not related to MAP/CAP is needed (i.e. Location Information on the Ro interface). 

–– Next modified section ––
7.1.4.2.49
ServiceInformation AVP

The ServiceInformation AVP is defined in 3GPP TS 32.299.
Editor’s note: The detailed definition of the AVP and where it shall be specified needs clarification. The definition of the ServiceInformation must also include CS-specific information (i.e. information available from CAP).


Editor’s note: The Location Information shall be included inside the service specific fields in the ServiceInformation AVP.
Editor’s note: CS-Information and PS-Information also needs to include SMS-specific information.

· 
· 
· 
· 
· 
· 
· 
· 
· 
· 


–– END ––
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