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2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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6.2
Re Message Flows

Editor’s Note: Check if additional message flows are required.


In this section, example message flows for the Re Reference Point are described.

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)
Initial DP GPRS 
(first message, initiates the charging dialogue)
Apply Charging Report GPRS
(subsequent messages)

online charging response
Credit Control Answer (CCA)
Apply Charging GPRS

Editor's Note: Ro messages for IMS handling need further study. CCR and CCA are preferred, but in Rel-5, Accounting Request (ACR) and Accounting Answer (ACA) were used.
For details on the CAP messages and message flows, refer to [62].
6.2.1
Class “A” Rating Function Message Flows

6.2.1.1
PriceRequest method
The PriceRequest method is used only for event based charging, i.e. only the ECF uses this method. 
According to [40], 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 ECF 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 ECF invokes the PriceRequest method in an Immediate Event Charging (IEC) scenario.
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Step 1:
The ECF receives an online charging request for a certain event/service.

Step 2:
The ECF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
the ECF 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 ECF 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 ECF.

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

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

Figure 6-1: Price Request Method with immediate charging
6.2.1.1.2
PriceRequest scenario with Unit Reservation
Figure 6-2 describes the case where the ECF invokes the PriceRequest method in an event charging with unit reservation (ECUR) scenario.
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Step 1:
The ECF receives an online charging request for a certain event/service.

Step 2:
The ECF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
the ECF 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 ECF 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 ECF.

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

Step 7:
The ECF 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 ECF.

Step 9:
The ECF performs account and counter control (i.e. it adjusts the account and counter values accordingly).
Step 10:
Finally, the ECF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.
Figure 6-2: Price Request Method with unit reservation
6.2.1.2
TariffRequest method
The TariffRequest method is used for bearer charging and IMS session charging, i.e. BCF and SCF use this method. The only difference between BCF and SCF with respect to the TariffRequest message flows is, that the BCF can supervise the bearer usage with respect to volume and/or time, whereas the SCF supervises the session resource usage with respect to time only. Therefore, all message flows described in this section are applicable for both, BCF and SCF.
All scenarios in this section describe the case where the BCF of SCF invoke 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) [40] 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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Step 1:
The BCF/SCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The BCF/SCF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
it 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 BCF/SCF.

Step 6:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 7:
The BCF/SCF continues bearer/session charging and performs account and counter control (reservations).

Step 8:
It returns the granted units to the requesting network element.

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

Step 10:
This time the BCF/SCF can directly perform the rating, i.e. determine the units and price. 

Step 11:
The BCF/SCF performs account and counter control (reservations).

Step 12:
Again, assuming successful account control, a positive acknowledgment is returned to the network entity.

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

Step 14:
The BCF/SCF performs final rating for the consumed bearer/session resources and

Step 15:
adjusts the account and counter accordingly.
Step 16:
Finally, the BCF/SCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.
Figure 6-3: Tariff request method

In this basic scenario due to the use of the tariffRequest method only one request to the Rating Function is needed during the whole bearer "session". 
This basic scenario assumes, that the tariff information is valid for the whole session (i.e. the tariff is not affected by the amount of resources used, the time of day, etc.).

6.2.1.2.2
TariffRequest Scenario with Tariff Switch

Figure 6-4 shows a message flow for the tariff request method with tariff switch, i.e. the tariff will change at a specified time.
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Step 1:
The BCF/SCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The BCF/SCF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
it 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 BCF/SCF, including indication of an upcoming tariff switch.

Step 6:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 7:
The BCF/SCF continues bearer/session charging and performs account and counter control (reservations).

Step 8:
It returns the granted units and an indication of the upcoming tariff switch to the requesting network element.

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

Step 10:
This time the BCF/SCF can directly perform the rating, i.e. determine the units and price. 

Step 11:
The BCF/SCF performs account and counter control (reservations).

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

Step 13:
The tariff switch occurs in the network. 
Note: The tariff switch could also occur between steps 8. and 9.
Step 14:
The MS terminates bearer/session usage. The units used before and after the tariff switch are sent to the BCF/SCF as separate values.

Note: If the tariff switch occured between steps 8 and 9 already, the units used before and after the tariff switch would be sent to the BCF/SCF in step 9.
Step 15:
The BCF/SCF performs final rating for the consumed bearer/session resources and

Step 16:
adjusts the account and counter accordingly.

Step 17:
Finally, the BCF/SCF sends an acknowledgment message to the serving network node in order to terminate the online charging dialogue.

Figure 6-4: Tariff request method with tariff switch
In this scenario only one request to the Rating Function is needed during the whole "session". No messages are sent at the time when the tariff switch occurs. The BCF/SCF 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 occured (step 14 in the example scenario).
This scenario assumes that only one tariff switch can occur during the whole "session".
This scenario is included to illustrate the principle of tariff switch handling. It should be noted, that this scenario is identical to the basic scenario! The tariff switch does not lead to any additional messages, nor does it require any additional handling in the BCF/SCF.  
6.2.1.2.3
TariffRequest Scenario with Valid Units

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. minutes, kbytes). This scenario applies e.g. for degressive tariffs or for the usage of free / discounted service units.
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Step 1:
The BCF/SCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The BCF/SCF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
it 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 BCF/SCF, including indication of the number of units for which this tariff is valid.

Step 6:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 7:
The BCF/SCF continues bearer/session charging and performs account and counter control (reservations).

Step 8:
It returns the granted units to the requesting network element. 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 BCF/SCF.

Step 10:
The BCF/SCF checks, whether all valid units have been used. If there are valid units left, the scenario continues with step 6 again. If all valid units have been used,
Step 11:
the BCF/SCF performs (final) rating for the bearer/session resources consumed so far and
Step 12:
adjusts the account and counter accordingly.
Step 13:
The BCF/SCF 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 BCF/SCF, including indication of the number of units for which this tariff is valid.

Step 16:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 17:
The BCF/SCF continues bearer/session charging and performs account and counter control (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 BCF/SCF.
Step 20:
The BCF/SCF performs final rating for the consumed bearer/session resources and

Step 21:
adjusts the account and counter accordingly.

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

Figure 6-5: Tariff request method with valid units
In this example scenario two requests to the Rating Function are needed during the "session". In general, one additional request is needed, whenever a tariff expires (i.e. whenever the number of valid units has been consumed). The handling when the number of valid units has been consumed is similar to the closing of one session and the immediate starting of a new session.
A TariffRequest scenario with limited validity, where the tariff is only valid for a limited number of used service units, should not be combined with a tariff switch scenario (ref. section 6.2.1.2.2). 
6.2.1.2.4
TariffRequest Scenario with Charging based on QualityOfService

Figure 6-6 shows a message flow for the tariff request method in a scenario, where the tariff depends on the QualityOfService (QoS). In this case, a new tariff applies whenever the QualityOfService in the network changes.
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Step 1:
The BCF/SCF receives an online charging request referring to an MS's bearer usage/session resource usage.

Step 2:
The BCF/SCF requests account and counter information for the subscriber from the Account Balance Management Function. Upon receipt of this data,

Step 3:
it 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 BCF/SCF.
Step 6:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 7:
The BCF/SCF continues bearer/session charging and performs account and counter control (reservations).

Step 8:
It returns the granted units to the requesting network element. 
Step 9:
When a QoS change occurs in the network, a new request is send from the serving network element to the BCF/SCF. This request includes the number of units consumed so far.
Step 10:
The BCF/SCF performs (final) rating for the bearer/session resources consumed so far and

Step 11:
adjusts the account and counter accordingly.

Step 12:
The BCF/SCF 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 BCF/SCF.

Step 15:
Based on the received tariff information, the BCF/SCF performs rating, i.e. determines the granted units and the price.

Step 16:
The BCF/SCF continues bearer/session charging and performs account and counter control (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 BCF/SCF.

Step 19:
The BCF/SCF performs final rating for the consumed bearer/session resources and

Step 20:
adjusts the account and counter accordingly.

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

Figure 6-6: Tariff request method with charging based on QoS
In this example scenario two requests to the Rating Function are needed during the "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 session and the immediate starting of a new session.
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7
Definition of charging information

Editor’s Note:  The descriptions of the Re specific interface messages mentioned in TR 32.815 are to be defined.

7.1
General Guidelines

7.1.1 Protocol

There are basically several options for the Re protocol to be used: 

-
XML (via socket, SOAP, HTTP, ...);

-
Diameter/Radius;

-
CORBA.
.

Since the main input to the OCS comes through the Ro interface, which is based on diameter, diameter shall be used for the OCS internal reference points, whenever the components reside on separate nodes. 
7.1.2 General Description of Data types and Message Formats

Each message contains a header part and a body part. 

CR Editor's note: Details are TBD.

The following primitive datatypes are used in the messages:

Int:
positive numeric integer value

signed Int:
signed numeric integer value (i.e. positive and negative values possible)
Enum:
enumerated
Time:
time in seconds since 01.01.1970 UTC; data format is a 4 byte integer value

BCD:
Binary Coded Decimal (digits 0-9)

charstring:
a string of (alphanumeric) characters

More complex datatypes based on these primitive types are defined in subclauses 7.2.2 and 7.2.3.

7.2
Re Message Types and Formats

7.2.1 Rating Function Class selection
Although the contents of the messages are almost identical, the handling of the messages in the Rating Function will be different depending on the class of Rating Function used in a network. To distinguish between both classes of Rating Functions, a parameter RequestSubType is used.

If a “Class A” rating engine is used, the parameter RequestSubType will not be present, because there are no subtypes in this case.

If a “Class B” Rating Function is used, the parameter RequestSubType will always be present.
7.2.2 PriceRequest Method
This request type is used to determine the price for a given event. 

The following tables indicate the contents of the PriceRequest and PriceResponse messages.

The column "Status" denotes, whether the field is 'mandatory' (M) or 'optional' (O).

The body of the PriceRequest message consists of the following fields:

Category
Type
Status
Description
Example

RequestSubType
Enum
O
Request sub type as described below. This parameter is not present in Class A and is mandatory in Class B.
Reservation

ActualTime
Time
M
Actual timestamp of the current request.


SubscriberID
BCD
M
Charged Party Number (MSISDN)


ServiceID
charstring
M
Service Name
"MMS-MO"

LocInfo
BCD
O
Indicates the visited network ID 
of the served subscriber. 
00436760100000

AccessPoint​Name
charstring
O
Access Point Name

Note: 3GPP 23.003 defines the APN with a maximum length of 100 octets, but MAP uses a length of 63.


Counters
Array of "Counter"
O
A list of Counter elements. 
The structure of an individual Counter element is described below.
This parameter is not present in Class B.
{{"free SMS",17,20031212}, {"Bonus",500,NULL}}

Rating Parameters


TBD
O
List of rating parameters describing service and subscriber.
destinations, contract parameters, content description, QoS, ...

The parameter RequestSubType can have the following values:

· AoC – Advice of Charge. In this sub-type, there is no counter reservation and no counter updates by the Rating Function.

· Reservation - This Price Request sub-type is used at event authorization time, prior to granting a service to a user. The Rating Function will reserve counters as needed according to the request. A Price Request with a Debit sub-type should follow after a service successful delivery or a Release sub-type in case the delivery failed.

· Debit – This Price Request sub-type is issued when a session ends or a service was granted successfully to a user, in order to debit a previously reservation request. The Rating Function will free any unused portion of an outstanding counter reservation. Note that multiple Price Requests with a Debit sub-type can be sent during a session for partial charging.

· Release – This Price Request sub-type is issued when a service delivery failed to release a previously reserved amount. The Rating Function will free any outstanding counter reservation.

The Counter type has the following structure:

Category
Type
Status
Description
Example

CounterName
charstring
M
Identifies the Counter.
"free SMS"

CounterValue
signed Int
O
The actual current value of the Counter.
17

ExpiryDate
Time
O
Timestamp for the expiration date of the current counter value.


The body of the PriceResponse message from the Rating Engine consists of the following fields:

Name
Type
Status
Description
Example

Price
Int
M
Price for the requested service.

Details are TBD.


Counters​Price
Array of "Counter​Price"
O
A list of currently valid CounterPrice elements. The structure of an individual CounterPrice element is described below.


BillingInfo
charstring
O
Textual description for bill presentation.
(Alternative: some ID to be mapped to text ) 
"normal / Moonshine"

The CounterPrice type has the following structure (details are TBD):

Category
Type
Status
Description
Example

CounterName
charstring
M
Identifies the Counter.
"free SMS"

CounterChange 
signed Int
O
Value with which the counter shall be incremented or decremented.
-2

Editor's note: In addition to the parameters listed above, the PriceRequest and PriceResponse messages may contain further operator specific fields; details on the definition and coding of these fields are TBD. 
(after decision on protocol has been made).

7.2.3 TariffRequest Method
The following tables indicate the contents of the TariffRequest and TariffResponse messages.

The column "Status" denotes, whether the field is 'mandatory' (M) or 'optional' (O).

The body of the TariffRequest message consists of the following fields:

Category
Type
Status
Description
Example

RequestSubType
Enum
O
Request sub type as described above. This parameter is not present in Class A and is mandatory in Class B.
AoC

SessionID
Int
M
Session-identification


BeginTime
Time
O
Event-timestamp of service activation request.


ActualTime
Time
M
Actual timestamp of the current request.


SubscriberID
BCD
M
Charged Party Number (MSISDN)


ServiceID
charstring
M
Service Name
"MMS-MO"

LocInfo
BCD
O
Indicates the visited network ID 
of the served subscriber. 
00436760100000

AccessPoint​Name
charstring
O
Access Point Name

Note: 3GPP 23.003 defines the APN with a maximum length of 100 octets, but MAP uses a length of 63.


Counters
Array of "Counter"
O
A list of Counter elements. 
The structure of an individual Counter element is described below. This parameter is not present in Class B.
{{"free minutes",17,20031212}, {"Bonus",500,NULL}}

Rating Parameters


TBD
O
List of rating parameters describing service and subscriber.
destinations, contract parameters, content description, QoS, ...

The Counter type has the following structure:

Category
Type
Status
Description
Example

CounterName
charstring
M
Identifies the Counter.
"free minutes"

CounterValue
signed Int
O
The actual current value of the Counter.
17

ExpiryDate
Time
O
Timestamp for the expiration date of the current counter value.


The body of the TariffResponse message from the Rating Engine consists of the following fields:

Name
Type
Status
Description
Example

TariffSwitch​Time
Int
O
Time in Seconds from the time in parameter ActualTime of the TariffRequest until a tariff switch occurs. 
'0' means immediately (the second set of e-parameters is valid).


Monetary​Tariff
Eparm
M
E-parameters that are currently valid. Eparm type is defined below.


Next Monetary​Tariff
Eparm
O
E-parameters after the next TariffSwitch

Eparm type is defined below.


Counters​Tariff
Array of "Counter​Tariff"
O
A list of currently valid CounterTariff elements. The structure of an individual CounterTariff element is described below.


NextCounters​Tariff
Array of "Counter​Tariff"
O
CounterTariff elements after the next TariffSwitch. The structure of an individual CounterTariff element is described below.


ValidUnits
Int

Defines for how many units the tariff is valid.
4

BillingInfo
charstring
O
Textual description for bill presentation. 

(Alternative: some ID to be mapped to text ) 
"normal / Moonshine"

The EParm type has the following structure:
Category
Type
Status
Description
Example

E-parameter_E1
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E2
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E3
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E4
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E5
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E6
Int
O
Refer to 3GPP TS 22.024.


E-parameter_E7
Int
O
Refer to 3GPP TS 22.024.


The CounterTariff type has the following structure (details are TBD):

Category
Type
Status
Description
Example

CounterName
charstring
M
Identifies the Counter.
"free minutes"

CounterChange​​PerSession
signed Int
O
Value, with which the counter shall be incremented or decremented for the whole session.
4

CounterChange​​PerUnit
signed Int
O
Value, with which the counter shall be incremented or decremented per consumed service unit.
-1

Editor's note: In addition to the parameters listed above, the TariffRequest and TariffResponse messages may contain further operator specific fields; details on the definition and coding of these fields are tbd. (after decision on protocol has been made).

–– END ––
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