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1 Reason for Contribution

According to action item generated in Sydney meeting, message flow for CH-2 is required
2 Summary of Contribution

This contribution classifies the flow into primary flow and whole flow to describe online charging interaction between charging enabler user, and charging infrastructure.

3 Detailed Proposal

8. Flows

8.1 Primary Action Flow
The completely online charging flow is composed of kinds of primary action flows. This section describes the primary flow to use in online charging.
8.1.1 Direct Debit Operation
In deployment, unit determination and rating control function are realized at charging enabler user and charging infrastructure respectively, the operation flow of direct debit is depicted as following:
8.1.1.1 Decentralized Unit Determination and Centralized Rating
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1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Debit Request: The charging enabler user sends Debit Request with Requested-Action AVP set to DIRECT_DEBITING to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (non-monetary units) indicating the number of units determined.
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units requested.
4. Account Control: Provided that the user's credit balance is sufficient, the charging infrastructure triggers the deduction of the calculated amount from the subscriber's account.
5. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.1.2 Centralized Unit Determination and Centralized Rating
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1. Debit Request: The charging enabler user sends Debit Request with Requested-Action AVP set to DIRECT_DEBITING to indicate service specific information to the charging infrastructure. The request message includes Service-Identifier AVP (SI) indicating the requested service. 
2. Units Determination: The charging infrastructure determines the number of units associating with requested service.
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units determined.
4. Account Control: Provided that the user's credit balance is sufficient, the charging infrastructure triggers the deduction of the calculated amount from the subscriber's account.
5. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.1.3 Decentralized Unit Determination and Decentralized Rating
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1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Price Enquiry Operation:  The charging enabler user gets the price of the service usage from charging infrastructure. The operation is optional.
3. Rating Control: Assisted by the rating entity and the price got from charging infrastructure the charging enabler user calculates the number of monetary units that represents the price for the number of units determined.
4. Debit Request: The charging enabler user sends Debit Request with Requested-Action AVP set to DIRECT_DEBITING to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (monetary units) indicating the number of monetary units.
5. Account Control: If the user's credit balance is sufficient, the charging infrastructure triggers the deduction of the calculated amount from the subscriber's account.
6. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.2 Balance Check Operation
In deployment, unit determination are realized at charging enabler user and charging infrastructure respectively, the operation flows of balance check are depicted as following
8.1.2.1 Decentralized Unit Determination
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1. Units Determination: The charging enabler user determines the number of monetary units associating with requested service.
2. Balance Check Request: The ccharging enabler user sends Balance Check Request with Requested-Action AVP set to BALANCE_CHECK to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (monetary units) indicating the number of monetary units.
3. Account Control: The charging infrastructure checks whether the user's account balance is sufficient for the requested number of monetary units.
4. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Check-Balance-Result AVP (CBR).
8.1.2.2 Centralized Unit Determination
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1. Balance Check Request: The ccharging enabler user sends Balance Check Request with Requested-Action AVP set to BALANCE_CHECK to indicate service specific information to the charging infrastructure. The request message includes Service-Identifier AVP (SI) indicating the requested service.
2. Units Determination: The charging infrastructure determines the number of monetary units associating with requested service.
3. Account Control: The charging infrastructure checks whether the user's account balance is sufficient for the determined number of monetary units.
4. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Check-Balance-Result AVP (CBR).
8.1.3 Price Enquiry Operation
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1． Price Enquiry Request: The charging enabler user sends Price Enquiry Request with Requested-Action AVP set to PRICE_ENQUIRY to indicate service specific information to the charging infrastructure. The request message includes Service-Identifier AVP (SI) indicating the requested service.
2． Price Enquiry: The charging infrastructure queries the price of services offered by application service providers.

3． Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Cost-Information AVP (CI).
8.1.4 Refund Operation
In deployment, rating control function are performed at charging enabler user and charging infrastructure respectively, the operation flows of refund are depicted as following
8.1.4.1 Decentralized Rating
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1． Units Determination: The charging enabler user determines the number of units associating with requested service.
2． Price Enquiry Operation:  The charging enabler user gets the price of the service usage from charging infrastructure. The operation is optional.
3． Rating Control: Assisted by the rating entity and the price got from charging infrastructure the charging enabler user calculates the number of monetary units that represents the price for the number of units determined.
4． Refund Request: The charging enabler user sends Refund Request with Requested-Action AVP set to REFUND_ACCOUNT to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (monetary units) indicating the number of monetary units.
5． Account Control: Provided that the user's credit balance is sufficient, the charging infrastructure triggers the deduction of the calculated amount from the subscriber's account.
6． Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.4.2 Centralized Rating
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1． Units Determination: The charging enabler user determines the number of units associating with requested service.
2． Refund Request: The charging enabler user sends Refund Request with Requested-Action AVP set to REFUND_ACCOUNT to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (non-monetary units) indicating the number of units determined.
3． Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units requested.

4． Account Control: Provided that the user's credit balance is sufficient, the charging infrastructure triggers the deduction of the calculated amount from the subscriber's account.

5． Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to EVENT_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).

8.1.5 Reserve Units Operation
In deployment, unit determination and rating control function are realized at charging enabler user and charging infrastructure respectively, the operation flows of reservation are depicted as following
8.1.5.1 Decentralized Unit Determination and Centralized Rating
[image: image9.wmf] 

6

. 

Response

 (

GSU

)

 

2

. 

Initial Request

 (

RSU

)

 

Charging Enabler User

 

Charging I

nfrastructure

 

3

. Rating 

 

Control

 

4

. Account 

 

Control

 

5

. 

Reservation

 

 

Control

 

1

. Units

 

Determination

 


1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Initial Request: The charging enabler user sends Initial Request with CC-Request-Type AVP set to INITIAL_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (non-monetary units) indicating the number of units determined.
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units requested.
4. Account Control: The charging infrastructure checks whether the user's account balance is sufficient for the requested reservation.

5. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.

6. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to INITIAL_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.5.2 Centralized Unit Determination and Centralized Rating
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1. Initial Request: The charging enabler user sends Initial Request with CC-Request-Type AVP set to INITIAL_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Service-Identifier AVP (SI) indicating the requested service. 
2. Units Determination: The charging infrastructure determines the number of units associating with requested service.
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units determined.
4. Account Control: The ccharging infrastructure checks whether the user's account balance is sufficient for the requested reservation.

5. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.

6. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to INITIAL_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.5.3 Decentralized Unit Determination and Decentralized Rating
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1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Price Enquiry Operation:  The charging enabler user gets the price of the service usage from charging infrastructure. The operation is optional.
3. Rating Control: Assisted by the rating entity and the price got from charging infrastructure the charging enabler user calculates the number of monetary units that represents the price for the number of units determined.
4. Initial Request: The charging enabler user sends Initial Request with CC-Request-Type AVP set to INITIAL_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (monetary units) indicating the number of monetary units.
5. Account Control: The ccharging infrastructure checks whether the user's account balance is sufficient for the requested reservation.

6. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.

7. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to INITIAL_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.6 Reserve Units and Debit Units Operations
In deployment, unit determination and rating control function are realized at charging enabler user and charging infrastructure respectively, the operation flows of reserve units and debit unit operation are depicted as following
8.1.6.1 Decentralized Unit Determination and Centralized Rating
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1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Update Request: The charging enabler user sends Update Request with CC-Request-Type AVP set to UPDATE_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (non-monetary units) indicating the number of units determined and Used-Service-Unit AVP (USU) (non-monetary units) indicating the number of units used. 
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units requested. 
4. Account Control:  The charging infrastructure triggers the deduction of the calculated amount from the subscriber's account and checks whether the user's account balance is sufficient for the requested reservation.
5. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.

6. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to UPDATE_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.6.2 Centralized Unit Determination and Centralized Rating
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1. Update Request: The charging enabler user sends Update Request with CC-Request-Type AVP set to UPDATE_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Service-Identifier AVP (SI) indicating the requested service and Used-Service-Unit AVP (USU) (non-monetary units) indicating the number of units used  
2. Units Determination: The charging infrastructure determines the number of units associating with requested service.
3. Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units determined and used.
4. Account Control: The charging infrastructure triggers the deduction of the calculated amount from the subscriber's account and checks whether the user's account balance is sufficient for the requested reservation.
5. If the user's credit balance is sufficient, the Charging Infrastructure triggers the deduction of the calculated amount from the subscriber's account.
6. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.
7. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to UPDATE_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.6.3 Decentralized Unit Determination and Decentralized Rating
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1. Units Determination: The charging enabler user determines the number of units associating with requested service.
2. Price Enquiry Operation:  The charging enabler user gets the price of the service usage from charging infrastructure. The operation is optional.
3. Rating Control: Assisted by the rating entity and the price got from charging infrastructure the charging enabler user calculates the number of monetary units that represents the price for the number of units determined and used. 
4. Update Request: The charging enabler user sends Update Request with CC-Request-Type AVP set to UPDATE_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Requested-Service-Unit AVP (RSU) (monetary units) indicating the number of monetary units and Used-Service-Unit AVP (USU) (monetary units) indicating the number of monetary units used.  
5. Account Control: The charging infrastructure triggers the deduction of the calculated amount from the subscriber's account and checks whether the user's account balance is sufficient for the requested reservation.
6. Reservation Control: If the user's account balance is sufficient then the corresponding reservation is made.

7. Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to UPDATE_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).
8.1.7 Debit Units Operation
In deployment, rating control function are realized at charging enabler user and charging infrastructure respectively, the operation flow of debit units operation is depicted as following
8.1.7.1 Centralized Rating
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1． Termination Request: The charging enabler user sends Termination Request with CC-Request-Type AVP set to TERMINATION_REQUEST to indicate service specific information to the charging infrastructure. The request message includes Used-Service-Unit AVP (USU) (non-monetary units) indicating the number of units used.
2． Rating Control: Assisted by the rating entity the charging infrastructure calculates the number of monetary units that represents the price for the number of units requested.

3． Account Control: The charging infrastructure triggers the refunding of the calculated amount to the subscriber's account.

4． Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to TERMINATION_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU).

8.1.7.2 Decentralized Rating
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1． Price Enquiry Operation:  The charging enabler user gets the price of the service usage from charging infrastructure. The operation is optional.
2． Rating Control: Assisted by the rating entity the charging enabler user calculates the number of monetary units that represents the price for the number of units used.

3． Account Control: The charging infrastructure triggers the refunding of the calculated amount to the subscriber's account.

4． Response: The charging infrastructure returns Response message with CC-Request-Type AVP set to TERMINATION_REQUEST to the charging enabler user. The response message includes Granted-Service-Unit AVP (GSU) .
8.2 Event Charging
8.2.1 Immediate Event Charging with Refund
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1. Service Request: The user agent request for resource usage from charging enabler user.
2. Direct Debit Operation: The operation is used to debit the subscriber’s account.
3. Service Delivery: Service is being delivered. 
4. Refund Operation: The operation is used to refund service units to the subscriber’s account. The operation will be executed when service delivery fails. Step 2 to 4 may be repeated one or several times.
8.2.2 Immediate Event Charging with Balance Check
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1. Service Request: The user agent request for resource usage from charging enabler user.
2. Balance Check Operation: The operation is used to check if the subscriber’s account balance is sufficient to allow the requested service usage.
3. Service Delivery: Service is being delivered. 
4. Direct Debit Operation: The operation is used to debit the subscriber’s account.
5. Balance Check Operation: The operation is used to check if the subscriber’s account balance is sufficient to allow the requested service usage. The operation is optional.
6. Service Delivery: Service is being delivered.
7. Direct Debit Operation: The operation is used to debit the subscriber’s account. Step 5 to 7 may be repeated zero or several times.
8.2.3 Event Charging with Reservation
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1. Service Request: The user agent request for resource usage from charging enabler user.
2. Reserve Units Operation:  The operation is used to reserve service units from the subscriber’s account.
3. Reserved Units Supervision:  Simultaneously with the service delivery, the charging enabler user monitors the consumption of the reserved units.

4. Service Delivery: Service is being delivered.
5. Reserve Units and Debit Units Operations: The operations are used to debit the subscriber’s account and reserve service units from the subscriber’s account.
6. Reserved Units Supervision:  Simultaneously with the service delivery, the charging enabler user monitors the consumption of the reserved units.

7. Service Delivery: Service is being delivered. Step 5 to 7 may be repeated zero or several times.
8. Debit Units Operation: The operation is used to debit the subscriber’s account. 
8.3 Session Charging 
8.3.1 Session Charging with Reservation

[image: image20.wmf] 

User Agent

 

Charging Enabler User

 

Charging I

nfrastructure

 

2.

 

Reserve Units Operation

 

4.

 

Session

 

Delivery

 

3

. 

Reserved Units 

Supervision

 

5

.

 

Reserve Units and Debit Units Operations

 

7

.

 

Se

ssion

 

Delivery

 

6

. 

Reserved Units 

Supervision

 

0

 

.

 

.

 

.

 

n

 

9

.

 

Debit Units Operation

 

1.

 

Session Request

 

8.

 

Session

 

Terminate

 


1. Session Request: The user agent request for resource usage from charging enabler user.
2. Reserve Units Operation: The operation is used to reserve service units from the subscriber’s account.
3. Reserved Units Supervision: Simultaneously with the service delivery, the charging enabler user monitors the consumption of the reserved units.
4. Session Delivery: Service delivery starts and the reserved units are concurrently controlled.
5. Reserve Units and Debit Units Operations: The operations are used to debit the subscriber’s account and reserve service units from the subscriber’s account.
6. Reserved Units Supervision:  Simultaneously with the service delivery, the charging enabler user monitors the consumption of the reserved units.

7. Session Delivery: Service delivery continues and the reserved units are concurrently controlled. Step 5 to 7 may be repeated zero or several times. The charging enabler user delivers the service at once, in fractions or in individually chargeable items, corresponding to the number of granted units.
8. Session Termination: The session is terminated at the charging enabler user.
9. Debit Units Operation: The operation is used to debit the subscriber’s account.
4 Intellectual Property Rights
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5 Recommendation

Rrecommend to adopt this text as the baseline of the flow section of CH-2 specification.
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