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Introduction

This paper proposes changes for Section 8 as shown by the changed text, which replaces the existing section.
8
Charging

8.1 
General Description

The IMS controlled model solution requires a DTF located in the IMS domain to control the bearer path for all CS calls and IMS session. The usual option of IMS controlled model is static anchoring option described in section 6.3.6.2, in which the DTF should be involved in the call/session as an AS acting in Routing B2BUA mode for all initialled CS call and IMS session. That means all of the CS origination and termination call of the VCC user will be routed to his home IMS domain to get the DTF involved to control the bearer path since the initial call setup. And then during the handover procedure, the DTF shall reconnect with the handover 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 handover VCC user in the handing-out domain.

It may not always be possible to employ static anchoring option due to network conditions such as non-supporting CS roaming partners or international roaming. For this reason, ECT/DACCI based Dynamic anchoring options are described in section 6.3.6.3. In these two options, the original CS origination and CS termination will be kept in CS domain till the first times CS to IMS handover performed based on ECT/DACCI, after that, get the DTF control in IMS and perform the subsequent handover under the control of DTF in the same way as in static anchoring option, with the original VMSC being kept in bear path in the mean time.

According to the above description of these options, the charging requirement for CS origination and CS termination are different in static anchoring option and dynamic anchoring options, which will be described respectively in the following section. 

8.2
Charging Strategy Analysis

8.2.1
CS Origination

8.2.1.1
Static Anchoring option

As we described above, all of the CS origination call shall be routed to the IMS domain to get the control of DTF in IMS in this option. So, for a single CS origination call, the routing path is from CS domain to IMS domain, both CS and IMS domains shall generate the charging record for it. To avoid double billing the subscriber, these generated charging records shall be correlated and be identified that they belong to the same call. 

To fulfil the above requirement, the following charging strategy may be applied:

1. Get the following charging records in the originating MSC:

An origination charging record to capture the initial CS origination, including the DTF PSI or the original called number prefixed with steering digits as the information of origination routing control, along with original called number.

2. Get the following charging records in the user’s IMS network during initial CS call set up:

a) A termination charging record generated at the DTF application server capturing the termination to the DTF PSI.

b) An origination charging record generated at the DTF application server capturing the origination from the DTF PSI to the original called party. 

3. Downstream billing processor uses these three charging records along with the charging records captured at the tandem nodes to correlate the overall charging/billing function.

8.2.1.2
ECT/DACCI based Dynamic Anchoring option

As we described above, the CS origination call will be kept in CS domain till the first times of CS to IMS handover in these options, and after that, the originating MSC will still be kept in bear path during the whole period of this handover call. 

So, the target in these options is to complete the whole history including the period before the first times of CS to IMS handover, and to avoid double billing to the subscriber for the period after the first times of CS to IMS handover. 
To fulfil the above requirement, the following charging strategy may be applied (including the handling for the first times of CS to IMS handover):
Charging strategy for ECT based option: 
1. Get the following charging records in the originating MSC:

a) An origination charging record to capture the initial CS origination, including the exact time of the performing of ECT.

b) A termination charging record to capture the CS termination from the IMS part of the handover VCC user or DTF PSI to the CS part of the handover VCC user, including the exact time of the performing of ECT. This CS termination is used to perform the first times of CS to IMS handover.
2. Get the following charging records in the user’s IMS network during the procedure of the first times CS to IMS handover:

a) A termination charging record generated at the DTF application server capturing the termination from the IMS part of the handover VCC user to the DTF PSI.

b) An origination charging record generated at the DTF application server capturing the origination from the DTF PSI to the CS part of the handover VCC user. 

3. Downstream billing processor uses these four charging records along with the charging records captured at the tandem nodes to correlate the overall charging/billing function. These generated charging records shall be correlated and be identified that they belong to the same call. The part of the origination charging record capturing the initial CS origination before the exact time of the performing of ECT shall be used to complete the whole Handover history for the duration of the voice session, and the part of the origination charging record after this time point shall be factor out to avoid double billing to the subscriber.
Charging strategy for DACCI based option: 

1. Get the following charging records in the originating MSC:

a) An origination charging record to capture the initial CS origination, including the exact time of the performing of DACCI.

b) An origination charging record capturing the origination from the originating MSC to the IMS part of the handover VCC user, including the exact time of the performing of DACCI. This CS origination is used to perform the first times of CS to IMS handover.
2. Get the following charging records in the user’s IMS network during the procedure of the first times CS to IMS handover:

a) A termination charging record generated at the DTF application server capturing the termination from the originating MSC to the DTF PSI.

b) An origination charging record generated at the DTF application server capturing the origination from the DTF PSI to the IMS part of the handover VCC user. 

3. Downstream billing processor uses these four charging records along with the charging records captured at the tandem nodes to correlate the overall charging/billing function. These generated charging records shall be correlated and be identified that they are belong to the same call. The part of the origination charging record capturing the initial CS origination before the exact time of the performing of DACCI shall be used to complete the whole Handover history for the duration of the voice session, and the part of the origination charging record after this time shall be factor out to avoid double billing to the subscriber.
8.2.2
CS Termination

8.2.2.1
Static Anchoring option

As we described above, all of the CS termination call shall be routed to the IMS domain to get the control of DTF in IMS in this option. So, for a single CS termination call, the routing path is from the GMSC in CS domain to IMS domain, and finally return to CS domain to connect the user, both CS and IMS domains shall generate the charging record for it. To avoid double billing to the subscriber, these generated charging records shall be correlated and be identified that they are belong to the same call. 

To fulfil the above requirement, the following charging strategy may be applied:

1. Get the following charging records in the gateway MSC:

A termination charging record capturing the initial CS termination, including the DTF PSI or the original called number prefixed with steering digits as the information of termination routing control, along with original called number, i.e. the number of the handover VCC user.

2. Get the following charging records in the terminating MSC:

A termination charging record capturing the initial CS termination, from the DTF PSI to the original called party, i.e. the handover VCC user.

3. Get the following charging records in the user’s IMS network during initial CS call set up:

a) A termination charging record generated at the DTF application server capturing the termination to the DTF PSI.

b) An origination charging record generated at the DTF application server capturing the origination from the DTF PSI to the original called party, i.e. the handover VCC user. 

Downstream billing processor uses these four charging records along with the charging records captured at the tandem nodes to correlate the overall charging/billing function.

8.2.2.2
ECT/DACCI based Dynamic Anchoring option

The charging strategy is almost the same as “CS origination - ECT/DACCI based Dynamic Anchoring fallback option”, with an exception that the CS domain shall provide a termination charging record to capture the initial CS termination this time, including the exact time of the performing of ECT/DACCI.

8.1.2.3
IMS Origination

For an IMS origination, there is no inter-domains routing, so only the IMS domain shall generate the origination charging records as usual, including the following charging records generated at the DTF application server:

1. A termination charging record generated at the DTF application server capturing the termination to the DTF for insertion of B2BUA at DTF.

2. An origination charging record generated at the DTF application server capturing the origination from the DTF PSI to the original called party. 

Downstream billing processor uses these two charging records along with the charging records captured at the tandem nodes in IMS to correlate the overall charging/billing function.

8.2.4
IMS Termination

For an IMS termination, there is no inter-domains routing, so only the IMS domain shall generate the termination charging records as usual; the charging strategy is almost the same as IMS origination, excepting the IMS domain shall generate the termination charging records as usual this time. 

8.2.5
CS leg established for IMS to CS handover

DTF application server provides cohesive billing with a complete Handover history for the duration of the voice session. 

During handover procedure in static anchoring option or subsequent handover procedure in ECT/DACCI based dynamic anchoring fallback options, the newly established session will always be established with a direction from the handover VCC user to the DTF, no matter which side (e.g. origination or termination) in the initial call/session the handover VCC user is in. Since different rate may be applied for these different sides, so the call/session established during the inter domain handover should be captured as handover legs and therefore do not impact the direction of the initial call/session for the purpose of charging.

So we should:

1. Get the charging records as normal in the CS domain. The fact that the CS call is made directly to a DTF PSI indicates that it’s handover leg and therefore needs to be charged as a Handover leg and not as a CS origination.

2. Get charging records generated at DTF application server indicating Handover leg and so complete Handover history be maintained at DTF.

Furthermore, since the new connection between the handover VCC user and DTF in handing-in domain may usually be established before the release of the old connection between them in handing-out domain, there is a period of time that these two connections exist synchronously, to avoid double billing to the subscriber in these period of time, the start of charging in the handing-in domain shall align with the stop of charging in the handing-out domain.

8.2.6
IMS leg established for CS to IMS handover

The charging strategy is almost the same as “CS leg established for IMS to CS handover”, excepting that IMS domain generates the charging records for the handover leg instead of the CS domain, the fact that the IMS session is made directly to a DTF PSI indicates that it’s handover leg but not an IMS origination.

8.3
Accounting Strategy Analysis 

Accounting is “the process of apportioning charges between the home environment, serving network and the user”. The discussion in the former section is about the charging of the user; in this section we discuss the settlement between different operators.

According to the Architectural Requirements,

· The CS domain and IMS domain may belong to separate services providers.

· The IP CAN for IMS access and the IMS Core Network may belong to separate services providers.

So, to perform the settlement between operators, the following criteria shall be applied:

· Provide cohesive billing with a complete Handover history for the duration of a voice session by DTF application server. 

· Use CS charging records before the first CS to IMS handover to complete the Handover history if the ECT/DACCI based dynamic anchoring fallback options is chose.

· Use the charging records for handover leg generated in CS/IMS domain and the charging records generated in MGCF performing CS-IMS interworking, taking the complete handover history described above as reference, to perform the settlement between the providers of CS domain and IMS domain.

· Use the access network information in IMS charging records, taking the complete handover history described above as reference, to perform the settlement between the providers of IPCAN and IMS Core Network.
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