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	1st Modified Section


5.3
AoC in IMS
5.3.2
Message Flows and Types
5.3.2.1



Successful session establishment: AoC-S information (AoC-I scenario) sent in 200 OK and INFO messages: CDP is in the OCS
In this scenario the Charging Determination Point (CDP) is located in the OCS. The Charging Generation Point (CGP), located in the VoIP server, requests tariff information from the CDP.
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.
2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 
Note: instead of sending a grouped CCR message two CCR messages can be sent instead: a CCR RSU message and a CCR Tariff Request message. 
3. The OCS sends back to the VoIP and the CGP functions a credit and a tariff for the call.
4. The INVITE message is forwarded by the CGP to the S-CSCF, then to the terminating party.
5. The called party answers and a subsequent 200 OK message is sent to the S-CSCF that forwards it to the CGP.
6. The CGP calculates the cost estimate based on tariff information reveived from the CDP and forwards it to the AoC function

7. The AoC function builds the AoC-S message according to TS 24.447 and sends the message to the end user in the 200 OK message.
8. At time for switch over to tariff 2, the CGP calculates the cost estimate for tariff 2 and sends it to the AoC function

9. The AoC function builds the AoC-S message with this new cost estimate and sends it in an INFO message to the caller.
10. The CGP requests from the CDP a new tariff request before time for tariff 2 expires.
11. The CDP sends a new tariff information to the CGP.
5.3.2.2 Successful session establishment: AoC-D information (AoC-I scenario) sent in 200 ok and INFO messages: CDP is in the OCS
In this scenario the user is subscribed to AoC-D (During) service.
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 

Note: instead of sending a grouped CCR message two CCR messages can be sent instead: a CCR RSU message and a CCR Tariff Request message. 

3. The OCS sends back to the VoIP and the CGP functions a credit and a tariff for the call.

4. The INVITE message is forwarded by the CGP to the S-CSCF, then to the terminating party.

5. The called party answers and a subsequent 200 OK message is sent to the S-CSCF that forwards it to the CGP.

6. The CGP calculates the cost estimate based on tariff information reveived from the CDP and sends the 200 OK message with the cost estimate to the AoC function

7. The AoC function builds the AoC-D message and sends it to the end user.

8. Before the first period expires, the CGP sends an cost estimate for the next period. This estimated charge can be cumulative or non cumulative of type monetary or non monetary.
10. At time for switch over to tariff 2, the CGP calculates an estimate of charge for the next period according to tariff 2 and sends it to the AoC function.

12. CGP requests from the CDP a new tariff request before time for tariff 2 expires.

13. CDP sends new tariff information.
5.3.2.3 Successful session establishment: AoC-S information (AoC-I scenario) sent in 200 ok and INFO messages: CDP is an AS located in the same network as the CGP (AoC server)
In this scenario, the OCS does not have the tariff, instead the tariff information is sent from another CDP located in an AS (a directory enquiries for example) in the same network as the CGP. The tariff information is sent by means of RTTI.
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 

Note: instead of sending a grouped CCR message two CCR messages can be sent instead: a CCR RSU message and a CCR Tariff Request message. 

3. The OCS does not know the tariff for this call, it sends back a message to wait for RTTI information.

4. The INVITE message is forwarded to the directory enquiry AS.

5. The directory enquiries AS takes the call and a subsequent 200 OK message is sent to the S-CSCF that forwards it to the VoIP and CGP.

6. The VoIP function has now the tariff, it requests a quota from the OCS
7. The OCS returns a quota for this call

8. The CGP function calculates the cost estimate based on tariff information reveived via RTTI and sends it to the AoC function.

9. The AoC function builds the AoC-S message and sends it to the end user.
10. At time for switch over to tariff 2, the CGP calculates the cost estimate for tariff 2 and sends it to the AoC function.

11. The AoC function sends the AoC-S message with this new cost estimate in an INFO message to the end user.

12. CGP requests from the CDP a new tariff request before time for tariff 2 expires.

13. CDP sends new tariff information.
5.3.2.4 Successful session termination: AoC-E information (AoC-I scenario) sent in BYE message: CDP is in the OCS
In the following scenario a BYE message is received from the originating side and an AoC-E (End) message is sent to the caller. 
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1. A BYE message is received by the S-CSCF which forwards it to the VoIP and CGP functions.
2. The VoIP function sends a Reserve Unit Request (CC-Request-Type =TERMINATION_REQUEST) reporting the used granted units.
3. The OCS sends a Reserve Unit Response. The online credit control session is terminated.

4. The BYE message is forwarded to the terminating party 

5. A 200 OK message is received from the terminating side and is forwarded to the CGP
6.  The CGP calculated the cumulated charges fot this call and sends it to the AoC function

7. The AoC function builds the AoC-E message and sends it to the caller.
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Successful session establishment: AoC-S information (AoC-C scenario) sent in 200 OK: CDP is in the OCS
1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to check the balance of the caller and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a balance check request and a tariff request. 

3. The OCS sends back to the VoIP and the CGP functions a balance check and a tariff for the call.

4. The caller is subscribed to an AoC-S service thus the network needs a confirmation from the caller in order to resume the call. A SIP 402 response with the exact charges for the communication is sent to AoC function caller.
5. The AoC function builds the AoC-S message and forwards it into the 402 Response to the caller
6. The caller accepts the payment and sends another SIP INVITE message with the confirmation for the payment of the call cost.

7. The VoIP function requests a quota from the OCS.
8. The OCS grants units to this call.

9. The INVITE message is forwarded to the called party.
	End of Modified Section


	2nd Modified Section


5.4
AoC in Inter-connected
5.4.3
Message flows
5.4.3.1 



Successful session establishment: AoC-D information (AoC-I scenario) sent in 200 ok and INFO messages: Tariff is sent from OCS and CDP located in a remote IMS network
In this scenario, the OCS has the requested information, in addition an add on charge is received from the remote IMS network. This add on charge information is sent by means of RTTI. 
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 

3. The OCS sends a quota to the VoIP function and a tariff for the CGP function.

4. The INVITE message is forwarded to the called party.

5. The called party answers and a subsequent 200 OK message with add on charges is sent to the S-CSCF that forwards it to the VoIP and CGP.

6. The VoIP function requests another quota from the OCS in order to cover the received add on charges.
7. The OCS returns a new quota for the add on charges.
8. The CGP function calculates the cost estimate based on tariff information reveived from OCS and from the add on charges.
9. The AoC function builds the AoC-D message and sends it to the end user in the 200 OK message.

5.4.3.2



Successful session establishment: AoC-D information (AoC-I scenario) sent in 200 ok and INFO messages: CDP, located in a remote PSTN network, sends non cumulated charges
In this scenario, the CDP2, located in a remote network, sends cost estimate instead of tariff information. 
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 

3. The OCS does not know the tariff for this call, it sends back a message to wait for RTTI information.

4. The INVITE message is forwarded to the remote PSTN network.
5. The called party answers and an ANM message is sent to the MGCF.
6. Additionally the PSTN network sends an AoC rg with charges for the first period. 
Note that this is not a tariff sent but a charge. 
7. The MGCF combines the ANM and the AoC rg messages into a SIP 200 OK message with charge information.
8. The VoIP function has now the tariff, it requests a quota from the OCS

9. The OCS returns a quota for this call.
10. The CGP function calculates the cost estimate and sends it to the AoC function.

11. The AoC function generates the AoC-D message and sends it to the caller.
12. When the first period expires, the PSTN network sends a new AoC rg message with charges for the next period.
15. At time for switch between tariff 1 and tariff 2, the PSTN network sends an AoC rg message with the charges for the next period according to tariff 2.

5.4.3.3



Successful session establishment: AoC-D information (AoC-I scenario) sent in 200 ok and INFO messages: CDP, located in a remote IMS network, sends non cumulated charges
In this scenario, the CDP2, located in a remote network, sends non cumulated charges instead of tariff information. In addition the CGP sends AoC-S and AoC-D information.
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to reserve a credit for the call and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a unit reservation request and a tariff request. 

3. The OCS does not know the tariff for this call, it sends back a message to wait for RTTI information.

4. The INVITE message is forwarded to the remote IMS network.

5. The called party answers and a 200 OK message with charges for the first period is sent by the IMS network.

6. The VoIP function has now the tariff, it requests a quota from the OCS

7. The OCS returns a quota for this call.

8. The CGP function forwards the "charge for the first period" information to the AoC function.

9. The AoC function generates the AoC-D information based on the charge information received in the 200 OK message.

10. When the first period expires, the IMS network sends an INFO message with charges for the next period.

12. At time for switch between tariff 1 and tariff 2, the IMS network sends an AoC rg message with the charges for the next period according to tariff 2.
5.4.3.4


Successful session establishment: AoC-S information (AoC-C scenario) sent in 200 ok: CDP, located in a remote network (IMS, PSTN or a 3rd party service provider)
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1. An INVITE message is received by the S-CSCF and is forwarded to the VoIP AS.

2. The VoIP function needs to check the balance of the caller and the CGP function needs to request the tariff for this call. For this purpose a grouped CCR message (for performance reasons) is sent to the OCS. This CCR message is composed of both a balance check request and a tariff request. 

3. The OCS does not have the tariff for this call, it sends back an answer with no tariff.

4. The INVITE is forwarded to the called party located in an IMS or PSTN network.
5. The called party answers then the tariff is sent (from PSTN, IMS or 3rd party service provider) in a 200 OK message.
6. The VoIP function requests quota from the OCS.

7. The OCS grants the requested quota.

8. The caller is subscribed to an AoC-S service thus the network needs a confirmation from the caller in order to resume the call. A SIP 402 response with the exact charges for the communication is sent to the AoC function.
9. The AoC function generates the corresponding AoC-S message, inserts it in the 402 SIP Response and sends it to the caller.
10. The caller accepts the payment and sends another SIP INVITE message with the confirmation for the payment of the call cost.

11. The call is resumed and the 200 OK message is forwarded to the caller.
	End of Modified Section
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