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1
Decision/action requested

The proposed flows depicting the AoC framework and detail the following AoC instances: AoC–S, AoC–D and AoC–E. It is proposed that SA5 agree these flows for incorporation into the latest draft of 3GPP TS 32.280 to section 5.3.2.
2
References

The latest draft version of the 3GPP TS 32.280 can be found in S5-080635. The chapter structure has been taken from the same.
3
Rationale

The Scope of TS 32.280 (as presented) proposes also the inclusion of the relevant AoC flows to the 3GPP TS 32.280. The following flows depict the AoC framework in the current instances: AoC–S, AoC–D and AoC–E.
4
Detailed proposal

5.3
AoC in IMS

5.3.1
Basic Principles and definitions

5.3.2
Message Flows and Types for Offline Charging
5.3.2.1 
Successful Session Establishment: 
AoC-S with AoC information in reliable 1xx response (originating side)
The following figure shows the transactions for the successful delivery of the AoC information in 1xx response to the originating subscriber during session establishment originated by a UE.
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Figure : Message Sequence Chart for Session Establishment (1xx Response) with AoC-S
1) An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the AoC Function.
2) The AoC Function received the AoC Type = [AoC-S]. 

3) The AoC-S information is included in 183 response.

4) The UE acknowledges the 183 with PRACK.

5) AoC Function responses with 200OK.

6) The SIP Invite Request is received in the S-CSCF and forwards this request.

7) The S-CSCF receives the 200 OK response and forwards this response. 

8) The AoC Function maps the Tariff Information into the AoC Information for further proceeding.
9) The S-CSCF receives the 200 OK response with Tariff Information and forwards this response. 
10) The S-CSCF sends a Charging Data Request with AoC service type and AoC Information indicating START_RECORD to the CDF.
11) The CDF opens the S-SCCF CDR to record the  AoC service type and AoC Information.
12) The CDF acknowledges the reception of the Charging Data Response.
5.3.2.2 Successful Session Establishment: 
   AoC-S with AoC information in a 200OK response (originating side)
The following figure shows the transactions for the successful delivery of the AoC information in 200 OK response to the originating subscriber during session establishment originated by a UE.
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Figure : Message Sequence Chart for Session Establishment (200OK Response) with AoC-S
1) An initial SIP Invite Request is received in the S-CSCF. This request is forwarded via the AoC Function to the terminating side. 
2) The AoC Function received the AoC Type = [AoC-S]. 
3) The S-CSCF receives a 200 OK response and forwards this response to the AoC Function.

4) The AoC Function maps the Tariff Information into the AoC Information for further proceeding.
5) The S-CSCF receives the 200 OK response with Tariff Information and forwards this response.
6) The S-CSCF sends an Charging Data Request with AoC service type and AoC Information indicating START_RECORD to the CDF.
7) The CDF opens the S-SCCF CDR to record the AoC service type and AoC Information.
8) The CDF acknowledges the reception of the Charging Data Response.

5.3.2.3 
Mid-session procedure:
AoC-D with AoC information in an INFO request

The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when tariff changed is detected by AoC Function.

Note: This case is relevant also when AoC-S is activated.
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Figure : Message Sequence Chart for mid-session procedure with AoC-D
1) AoC Function detects that rate is changed. SIP INFO request is send with AoC information.
2) The S-CSCF receives a 200 OK response and forwards this response to the AoC Function.

3) The S-CSCF sends a Charging Data Request with AoC service type and AoC Information indicating START_RECORD to the CDF.
4) The CDF acknowledges the reception of the Charging Data Response and updates the S-CSCF CDR.
5.3.2.4 Session Release: 
AoC-E – Originating Party Clears
The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when session is released by originating party.

Note: This case is relevant also when AoC-D is activated.
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Figure : Message Sequence Chart for Session Release Originating Party Clears
1) A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the ACF and forwards this request.
2) The AoC Function received the AoC service type = [AoC-E]. 

3) The S-CSCF receives the 200 OK response and forwards this response. 

4) The AoC Function maps the Tariff Information into the AoC Information for further proceeding.
5) The S-CSCF receives the 200 OK response with Tariff Information and forwards this response.
6) The S-CSCF sends a Charging Data Request with AoC service type and AoC Information indicating STOP_RECORD to the CDF.
7) The CDF close the S-SCCF CDR to record the AoC service type and AoC Information.
8) The CDF acknowledges the reception of the Charging Data Response.

5.3.2.5 
Session Release:
AoC-E – Terminating party clears

The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when session is released by terminating party.

Note: This case is relevant also when AoC-D is activated.
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Figure : Message Sequence Chart for Session Release Terminating Party Clears
1) A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the AoC Function. 
2) The AoC Function converts the Tariff Information to AoC Information for AoC-E.

3) Upon receiving the BYE message, the AoC Function forwards the SIP BYE request to the UE. AoC information is included.
4) The final answer to the BYE message is received and forwarded.
5) The S-CSCF sends a Charging Data Request with AoC service type and AoC Information indicating STOP_RECORD to the CDF.
6) The CDF close the S-SCCF CDR to record the AoC service type and AoC Information.
7) The CDF acknowledges the reception of the Charging Data Response.

5.3.3
Message Flows and Types for Online Charging

5.3.3.1 
Successful Session Establishment: 
AoC-S with AoC information in reliable 1xx response (originating side)

The following figure shows the transactions for the successful delivery of the AoC information in 1xx response to the originating subscriber during session establishment originated by a UE.
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 Figure : Message Sequence Chart for Session Establishment (1xx Response) with AoC-S
1. An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the AoC Function.
2. The AoC Function received the AoC service type = [AoC-S] and converts the Tariff Information to AoC Information for AoC-S.
3. The AoC-S information is included in 183 response.

4. The UE acknowledges the 183 with PRACK.

5. AoC Function responses with 200OK.

6. The SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF.

7. The IMS-GWF sends a Reserve Unit Request (CC-Request-Type =INITIAL_REQUEST) to the OCS requesting service units. The online credit control session is initiated. 

8. The OCS grants units in the Reserve Unit Response.

9. The IMS-GWF and S-CSCF forward the initial INVITE.

5.3.3.2 
Successful Session Establishment: 
AoC-S with AoC information in a 200OK response (originating side)

The following figure shows the transactions for the successful delivery of the AoC information in 200 OK response to the originating subscriber during session establishment originated by a UE.
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Figure : Message Sequence Chart for Session Establishment (200OK Response) with AoC-S
1) An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the AoC Function.
2) The AoC-S information is stored in AoC Function. The request is forwarded to the IMS-GWF.

3) The IMS-GWF sends a Reserve Unit Request (CC-Request-Type =INITIAL_REQUEST) to the OCS requesting service units. The online credit control session is initiated. 

4) The OCS grants units in the Reserve Unit Response.

5) The IMS-GWF and S-CSCF forward the initial INVITE.
6) A final response is received in the IMS-GWF.

7) If the trigger is active, the 200 OK answer triggers a Reserve Unit Request (CC-Request-Type =UPDATE_REQUEST) in the IMS-GWF in order to update the credit control session. New service units are requested. Also the used service units (if any) are reported.

8) The OCS sends the Reserve Unit Response to acknowledge the Reserve Unit Request. New service units are granted.

9) The final answer is forwarded to the AoC Function.

10) The AoC-S information is inserted in 200 OK. The final answer is forwarded.
5.3.3.3 
AoC-D with AoC information in an INFO request

The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when tariff changed is detected by AoC Function.

Note: This case is relevant also when AoC-S is activated.
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Figure : Message Sequence Chart for mid-session procedure with AoC-D
1) AoC Function detects that Tariff Information is changed. SIP INFO request is send with AoC-D information.
2) 200OK is received.

Editor’s note: More detailed message flows for SDP media negotiation ffs.
5.3.3.4 
Session Release:
AoC-E – Originating Party Clears
The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when session is released by originating party.

Note: This case is relevant also when AoC-D is activated.
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Figure : Message Sequence Chart for Session Release Originating Party Clears
1) A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the AoC Function.

2) Upon receiving the BYE message, the AoC Function forwards the SIP BYE request to the IMS-GWF.
3) Upon receiving the BYE message, the IMS-GWF forwards the SIP BYE request to the UE.

4) In case there is an ongoing online control session, the IMS-GWF sends a Reserve Unit Request (CC-Request-Type =TERMINATION_REQUEST) reporting the used granted units. 

5) The OCS sends a Reserve Unit Response. The online credit control session is terminated.

6) The final answer to the BYE message is forwarded to AoC Function.
7) The final answer to the BYE message is forwarded to UE. AoC information is included.
5.3.3.5 
Session Release:
AoC-E – Terminating party clears
The following figure shows the transactions for the successful delivery of the AoC information to the originating subscriber when session is released by terminating party.

Note: This case is relevant also when AoC-D is activated.
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Figure : Message Sequence Chart for Session Release Terminating Party Clears
1) A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the IMS-GWF.
2) In case there is an ongoing online control session, the IMS-GWF 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 IMS-GWF forwards the SIP BYE request to the AoC Function.
5) The AoC Function converts the Tariff Information to AoC Information for AoC-E.
6) Upon receiving the BYE message, the AoC Function forwards the SIP BYE request to the UE. AoC information is included.
7) The final answer to the BYE message is forwarded 
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