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Introduction

Prepaid/online charging is implemented using signalling path triggers/filter criteria in both the CS and the IMS domains. In the CS domain, the MSC triggers the prepaid service based on the user’s subscription information stored in the HLR. In the IMS domain, the home S-CSCF uses initial filter criteria to apply online charging based on the user’s subscription information stored in the HSS. 

In the discussion section below impact of VCC on prepaid/online charging is analysed for ICM and ODC. Subsequently, issues are listed per analyses.

Discussion

Impact of VCC on Prepaid Calling - ICM

Prepaid calling services are implemented using signalling path triggers in both the CS and the IMS domains. In the CS domain, the MSC triggers the prepaid service in an SCP based on the user’s subscription information stored in the HLR. In the IMS domain, the home S-CSCF assigned to a user triggers the online charging service on an application server based on the user’s subscription information stored in the HSS. 

IMS to CS Handover under ICM

Figure 1 depicts the interaction of VCC handover using ICM from IMS domain to CS domain. The VCC subscriber is shown as the call originator for demonstration, with similar handling when the VCC subscriber is the recipient of the call.
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Figure 1: Signaling Paths in IMS to CS Handover under ICM

Prior to handover invocation, the signaling plane for an IMS domain call is shown with a signaling path originating from the UE1 through P-CSCF to the S-CSCF. For originating services, the S-CSCF has triggered a prepaid charging application server for account debit and the CCCF for VCC. The remainder of the signaling path is directed to the remote party. The remote party could be an IMS-connected user or an external user accessed via an MGCF.

During VCC handover from IMS to CS, UE1 places a call to the VCC service in the CS network. The prepaid service would be triggered by the MSC using CAP messaging to a SCF for account debit and the signaling path for the call leg to the UE in the IMS would be released by the CCCF, also clearing the IMS prepaid application.

The resulting signaling path indicates that the prepaid service maintained in the IMS domain is now being maintained in the CS domain. 

CS to IMS Handover under ICM
Figure 2 depicts the interaction of VCC handover using ICM from CS domain to IMS domain. The VCC subscriber is shown as the call originator for demonstration, with similar handline when the VCC subscriber is the recipient of the call.
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Figure 2: Signaling Paths in CS to IMS Handover under ICM
Prior to handover invocation, the signaling plane for a CS domain call is shown with a signaling path originating from the UE1 to the MSC. The MSC has triggered a prepaid charging service using CAP messaging to an SCF for account debit. Following prepaid service triggering, the MSC has routed the call to the MGCF to the S-CSCF which triggers the CCCF application server. The remainder of the signaling path is directed to the remote party. The remote party could be an IMS-connected user or an external user accessed via an MGCF.

During VCC handover from CS to IMS, UE1 places a call to the VCC service in the IMS network. The prepaid charging application server would be triggered by the S-CSCF in addition to the CCCF for VCC. The signaling path through the GSM network would be released by the CCCF, also clearing the prepaid application in the SCF.

The resulting signaling path indicates that the prepaid service maintained in the CS domain is now being maintained in the IMS domain. 

Issues

The basic issues with the current VCC procedures for ICM with respect to prepaid calling services are the following:

· A call handover may result in a new system providing the prepaid service than the one used before the handover. The two systems may maintain separate account balances in separate databases. 

· If the charging data generated by the two systems were to be reconciled (i.e., for customer call details), how does one correlate the two data for seemingly independent calls? 

· What happens if a user does not even subscribe to the prepaid service in the new domain after the handover? 

Impact of VCC on Prepaid Calling - ODC

Prepaid calling services are implemented using signalling path triggers in both the CS and the IMS domains. In the CS domain, the MSC triggers the prepaid service in an SCP based on the user’s subscription information stored in the HLR. In the IMS domain, the home S-CSCF assigned to a user triggers the online charging service on an application server based on the user’s subscription information stored in the HSS. 

IMS to CS Handover under ODC

Figure 1 depicts the interaction of VCC handover using ODC from IMS domain to CS domain. The VCC subscriber is shown as the call originator for demonstration, with similar handling when the VCC subscriber is the recipient of the call.

Prior to handover invocation, the signaling plane for an IMS domain call is shown with a signaling path originating from the UE1 through P-CSCF to the S-CSCF. For originating services, the S-CSCF has triggered a prepaid charging application server for account debit and the CCCF for VCC. In this scenario, the prepaid application is triggered before the CCCF. The remainder of the signaling path is directed to the remote party. The remote party could be an IMS-connected user or an external user accessed via an MGCF.

During VCC handover from IMS to CS, standard GSM handover signaling is used to reconfigure the call to UE1 through the GSM network. Since handover signaling isused, no prepaid application is trigger in the CS domain. The call reconfiguration from the CCCF perspective, releases the signaling path towards the UE including the prepaid charging application.

The resulting signaling path for this scenario indicates that no prepaid application is involved in the call.

Figure 2 depicts an alternate scenario for the interaction of VCC handover using ODC from IMS domain to CS domain. The VCC subscriber is shown as the call originator for demonstration, with similar handling when the VCC subscriber is the recipient of the call.

Prior to handover invocation, the signaling plane for an IMS domain call is shown with a signaling path originating from the UE1 through P-CSCF to the S-CSCF. For originating services, the S-CSCF has triggered a prepaid charging application server for account debit and the CCCF for VCC. In this scenario, the prepaid application is triggered after the CCCF. The remainder of the signaling path is directed to the remote party. The remote party could be an IMS-connected user or an external user accessed via an MGCF.

During VCC handover from IMS to CS, standard GSM handover signaling is used to reconfigure the call to UE1 through the GSM network. Since handover signaling isused, no prepaid application is trigger in the CS domain. The call reconfiguration from the CCCF perspective, releases the signaling path towards the UE but does not affect the prepaid application.

The resulting signaling path for this scenario indicates a single prepaid application involved in the call even across inter-domain handovers.

CS to IMS Handover under ICM
Figure 3 depicts the interaction of VCC handover using ODC from CS domain to IMS domain. The VCC subscriber is shown as the call originator for demonstration, with similar handline when the VCC subscriber is the recipient of the call.

Prior to handover invocation, the signaling plane for a CS domain call is shown with a signaling path originating from the UE1 to the MSC. The MSC has triggered a prepaid charging service using CAP messaging to an SCF for account debit. Following prepaid service triggering, the MSC has routed the call to the remote party. The remote party could be an IMS-connected user or an external user accessed via an MGCF.

During VCC handover from CS to IMS, standard GSM handover signaling is used to reconfigure the call to UE1 through the IMS network. Even though handover signaling is used in the GSM network, IMS terminating signaling is used to deliver the call to the UE in the IMS domain. This could cause triggering of a prepaid application server for the call.

The resulting signaling path could result in two simultaneous debits for a single call.

Issues

The basic issues with the current VCC procedures for ODC with respect to prepaid calling services are the following:

· The priority ordering of the prepaid application and VCC application in the IMS domain have a critical impact on whether prepaid charging is maintained for the call. When the prepaid application is triggered after the CCCF, the prepaid service and VCC can coexist successfully for IMS to CS handover under ODC.

· For CS to IMS handover using ODC, it is possible that if the prepaid service is triggered for terminating calls in the IMS, the result could lead to two simultaneous debits from a prepaid account for a single call.
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Figure 1: Signaling Paths in IMS to CS Handover under ODC, Scenario 1
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Figure 2: Signaling Paths in IMS to CS Handover under ODC, Scenario 2
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Figure 3: Signaling Paths in CS to IMS Handover under ODC
Detailed proposal

Section 6.3.x Charging

Editor’s Note: A call handover between IMS and CS domains may result in different prepaid systems providing service to the user during different phases of the same call. With the two systems maintaining separate account balances, how is this information correlated in real-time? What happens to a VCC call if a user does not subscribe to the prepaid service in the new domain after the handover?

Section 6.4.x Charging

The existing online charging mechanisms for CS and IMS domains are used to support prepaid charging for VCC calls. To insure appropriate online charging for VCC calls when handing over from IMS to CS, the initial filter criteria must be configured to trigger the CCCF prior to the prepaid application server for originating calls and after the prepaid application server for terminating calls.

Editor’s Note: For CS to IMS handover, it is possible that prepaid applications may be triggered in both CS and IMS domains. How are simultaneous debits for a single call avoided?

Suggested Disposition

We kindly ask the group to agree that editor’s notes need to be added.  Also, we suggest that the content of the discussion section is added as an Annex to the TR.
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