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4.3.
AoC in IP Multimedia Subsystem (IMS) architecture

The IMS Charging Architecture is described in TS 32.260 [20]. Figure 4.3.1 shows the specific part of the IMS charging architecture that handles AoC.
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Figure 4.3.1: IMS AoC architecture

Figure 4.3.1 shows functional entities that are not directly involved in AoC, but completes the picture with affected interfaces. TS 24.647 [208] specifies the AoC information transferred to the UE via involved IMS functional entities. TS 29.658 [209] specifies the procedures for the realtime transfer of charging information in interconnection scenarios.

AoC Function may reside in the same AS hosting the service for which the AoC Service is to be provided, or in a separate AS (not shown in Figure 4.3.1). 
The AoC Function (ACF) requests the AoC-related subscription and formatting parameters from the HSS via Sh. Additionally, filter criteria for ACF triggering may also be retrieved from the HSS by a CSCF via Cx.

The AoC Function obtains tariff information from the charging domain via Ro or the AoC function may have local Tariff information available (see section 4.3.1.1). See the AoC interfaces for details.

Note: The AoC function may be unified with the IMS-GW function in online charging.
Editor’s note: The relationship between IMS-GWF and AoC Function in IMS offline charging is FFS.
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5.3.2.5 
AoC Function co-located with same AS providing the service
The following flows show the transactions between an MMTel AS embedding the AoC Function for providing AoC as a MMTel supplementary service as defined in TS 22.173 [201]. 

5.3.2.5.1
Successful Session Establishment: AoC-S (originating side)

The following figure 5.3.2.5.1.1 shows the transactions for the successful delivery of the AoC information to the originating subscriber during session establishment for MMTel service originated by a UE. 
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Figure 5.3.2.5.1.1: Message Sequence Chart for Session Establishment with AoC-S for MMTel service.
1) An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the MMTel AS embedding also AoC Function.
2) The AoC Function received the AoC Type = [AoC-S] and queries the OCS for Tariff Information for MMTel service. 

3) The AoC-S “AoC information XML body” as defined in TS 24.647[208], is included in SIP 183 response.

4) The UE acknowledges the SIP 183 with PRACK.

5) AoC Function responses with SIP 200OK.

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

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

8) The AoC Function queries the OCS for the Tariff Information for MMTel service
9) The ACF inserts the  AoC-S and resulting “AoC information XML body” as defined in TS 24.647[208], in the SIP 200 OK response, and the S-CSCF forwards it towards UE

10) The MMTel AS sends a Charging Data Request indicating START to the CDF, for the start of MMTel service, and includes AoC-S and AoC Information supplementary service.
11) The CDF generates the MMTel-CDR recording also the AoC-S and AoC Information.
12) The CDF acknowledges the reception of the Charging Data Response.

5.3.2.5.2
AOC-D for serving party in INFO request
The following figure 5.3.2.5.2.1 shows the transactions for AoC-D delivery to the serving subscriber, when a tariff change is detected by AoC Function during MMTel service. 
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Figure 5.3.2.5.2.1: Message Sequence Chart for AoC-D to serving party
1) The AoC Function detects that tariff is changed for MMTel service and queries the OCS for Tariff Information. 

2) SIP INFO request is send with AoC-S and resulting “AoC information XML body” as defined in TS 24.647[208].
3) The MMTel AS sends a Charging Data Request indicating INTERIM RECORD to the CDF and includes AoC-D and AoC Information as supplementary service. 
4) SIP 200OK is received.

5) The CDF acknowledges the reception of the Charging Data Response and updates the MMTel-CDR with AoC-D and AoC Information.
5.3.2.5.3
Session Release: AoC-E – Serving Party Clears
The following figure 5.3.2.5.3.1 shows the transactions for delivery of the AoC-E to the serving subscriber when it releases MMTel service.
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Figure 5.3.2.5.3.1: Message Sequence Chart for AoC-E when serving Party Clears
1) A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the MMTel AS and forwards this request.
2) The AoC Function queries the OCS for Tariff Information in order to perform AoC-E for MMTel service.
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 ACF inserts the  AoC-S and resulting “AoC information XML body” as defined in TS 24.647[208], in the SIP 200 OK response, and the S-CSCF forwards it towards UE

6) The MMTel AS sends a Charging Data Request indicating STOP_RECORD to the CDF and includes AoC-E and AoC Information as supplementary service. 

7) The CDF closes the MMTel-CDR with AoC-E and AoC Information included.
8) The CDF acknowledges the reception of the Charging Data Response.
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