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1 Introduction

In section 6.3.8b of TR 23.806v1.6.0, there described that:

For VCC online charging, the following requirements apply:

1.
Completeness and correctness of charging;
2.
Avoid possible double billing in IMS and CS domains;

Applicable charging of VCC invocations, the information related to the initial call establishment as well as the information related to the call continuity procedure should be reported to OCS for correct credit control purpose.
However, in addition to provide a requirement, a stage 2 specification should also provide the feasible solution as guidance to the stage 3 work.
2 Discussion

Prepaid/online charging could be implemented both in the CS and the IMS domains. In the CS domain, the MSC triggers the prepaid service based on the user’s CS subscription information stored in the HSS. In the IMS domain, the correlated S-CSCF, AS or MRFC trigger the online charging based on the user’s IMS subscription information stored in the HSS. 

In IMS controlled model (static anchoring option), all of the CS origination and termination call of the VCC user is routed to his home IMS domain to get the CCCF anchoring. And then during the VCC procedure, the CCCF shall reconnect with the VCC user in the handing-in domain, and then release the original connection with the VCC user in the handing-out domain. 
So, if the prepaid/online charging is applied in original way, e.g. be applied both in CS and IMS domain, there may exist problems:

1.
Possible double billing to the subscriber: if a user is subscribed to the prepaid service both in CS domain and in IMS domain, since the CS origination/termination call is routed through IMS to get anchoring, the prepaid/online charging shall be triggered twice.
2.
Incorrect of billing: Usually, the tariff is correlated with the direction of call established and the whole duration of the call existed. In IMS Controlled VCC procedure, the connection between the VCC user and the CCCF separately exists in CS domain and IMS domain for different period so it is hard to provide the whole duration in original way, and the newly established connection during VCC procedure is always established with a direction from the VCC user to the CCCF, both of these will influence the tariff and result in the incorrect of billing, e.g. for a successful call, the operator may have different tariffs to the caller and callee. If the user initialled a VCC procedure is a callee, the direction of newly established connection is always from the VCC user to the CCCF, then in the IMS domain this VCC period call shall be charged with the caller tariff.
This paper introduces a feasible way forward to consider how to support the prepaid service in the IMS Control Model.
It is proposed the prepaid trigger in the CS domain is forbidden and online trigger in the IMS domain is used for realizing the prepaid service of VCC user in both two domain, the reasons are list as followings.

1.
IMS domain is the one and only one domain which has the knowledge of all call related information before VCC procedure and after VCC procedure.
2.
IMS online charging has more flexible mechanism to report correlated information to the OCS during session delivery. This mechanism may be used for requesting different tariff for call leg and/or for occurred VCC event.
In an exceptional case, a CS prepaid subscriber may use a non-VCC capable mobile with a VCC-SIM, it is shall be possible to enable a prepaid equivalent service in IMS for a normal CS call, the detailed implementation is FFS, but it could be achieved if the CS call is always anchored in IMS then IMS online charging could be triggered.
There is an issue that the OCS of IMS domain how to get the user credit of CS domain.
3 Proposal

According to above analysis, it is proposed the following change could be included in the section 6.3.8b of TR 23.806.

6.3.8b.1
General Description

In IMS controlled static anchoring option, all of the CS origination and termination call of the VCC user will be routed to his home IMS domain to get the CCCF involved to control the bearer path since the initial call setup. And then during the call continuity procedure, the CCCF shall reconnect with the VCC user in the handing-in domain, initiate the re-negotiation with the other end to change the direction of media exchange, and release the original connection with the VCC user in the handing-out domain.

The principle of charging strategy applied in the static anchoring option of IMS controlled alternative is that: 

1.
Provide cohesive charging records with a complete call continuity history for the duration of a voice session by CCCF.

2.
For cases of CS origination and CS termination, correlate the charging records generated in CS and IMS for the single CS origination/termination, to avoid double billing to the subscriber. The information used for correlating these charging records is CCCF/NeDS PSI.

3.
Treat the charging records generated in the handling-in domain for the call/session established during the inter domain call continuity as call continuity legs, and therefore do not impact the direction of the initial call/session for the purpose of charging.
4.
Keep the start of charging in the handing-in domain align with the stop of charging in the handing-out domain, to avoid double billing to the subscriber in these period of time.
The detailed description for CS origination, CS termination, IMS origination, IMS termination, CS leg and IMS leg established for IMS to CS call continuity are provided separately in the following sections. 

For VCC online charging, the following requirements apply:

1.
Completeness and correctness of charging;
2.
Avoid possible double billing in IMS and CS domains;
For a VCC user, the prepaid trigger in the CS domain is forbidden and online trigger in the IMS domain is used for realizing the prepaid service, and the information related to the initial call establishment (e.g., the call direction) as well as the information related to the call continuity procedure (e.g., the time for initiation of VCC) should be reported to OCS for correct credit control purpose.
Editor’s Note: In an exceptional case, a CS prepaid subscriber may use a non-VCC capable mobile with a VCC-SIM, it is shall be possible to enable a prepaid equivalent service in IMS for a normal CS call, the detailed implementation is FFS, but it could be achieved if the CS call is always anchored in IMS then IMS online charging could be triggered.

Editor’s Note: it is FFS that the OCS of IMS domain how to get the user credit of CS domain.
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