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1. Introduction
The ability to provide correlated IMS charging information between access and remote legs belonging to a common VCC session (eg: initial call set-up followed by domain transfers) has not been addressed in TS 23.206. This discussion paper describes the problem and proposes possible solutions.
2. Discussion
Proposed mechanisms in TS 23.206 for domain transfer would generate different IMS charging information for the new access leg than the charging information generated during the CS mode and IMS session termination or originations for the old access leg. This contribution proposes methods to correlate both the session setup and domain transfer related charging information. 

As per IMS charging procedures described in TS 23.228, TS 24.229, TS 32.240 and TS 32.260 the IMS CN entry point of a new SIP session generates an ICID in the P-Charging-Vector-Header:
· MGCF generates ICID for VCC UE originated call in CS mode or CS originated call destined to the VCC UE
· P-CSCF generates the ICID for VCC UE originated call in IMS
Moreover, the TS 32.260 section 5.1.2.2 suggests that ICID can not be changed in mid session.

… At each SIP session establishment a new, session specific ICID is generated at the first IMS network element that processes the session-initiating SIP INVITE message. This ICID is then used in all subsequent SIP messages for that session (e.g., 200 OK, (re-)INVITE, BYE etc.) until the session is terminated. 
The domain transfer procedures described in TS 23.206 replaces the access legs using new SIP sessions that violates the present charging correlation principles described in TS 32.260 section 5.1. In order to re-instate correlation between the charging events generated by the VCC Application, CSCF and MGCF following additional requirements are proposed for the VCC Application.

Requirement #1: Application Server Initiated Sessions

VCC application server shall pass along the P-Charging-Vector (and the ICID parameter) header received in the PSI terminated sessions to the AS initiated session. 

By propagating the P-Charging-Vector between the VCC application’s back-to-back UA sessions, the charging events generated by the IMS network elements can be correlated using existing IMS Charging Principles (specified in TS 32.260, Section 5.1) for CS mode origination from the VCC UE and CS originated call destined to the VCC UE scenarios.

Requirement #2: Routed Sessions

VCC application server shall pass along the P-Charging-Vector (and the ICID parameter) header received in the Routed sessions (i.e. received from the S-CSCF via iFC). 

By propagating the P-Charging-Vector between the VCC applications’s back-to-back UA sessions, the charging events generated by the IMS network elements can be correlated using existing IMS Charging Principles (specified in TS 32.260, Section 5.1) for IMS origination from VCC UE, termination to VCC UE in CS mode and termination to VCC UE in IMS scenarios.

Requirement #3: Domain Transfer

Providing Correlation Information to other IMS elements: VCC application server and other IMS NE shall generate the mid-session charging events.

The IMS network elements optionally (mandated by the above) generate charging events, ACR [interim], when a positive or negative response for mid-session modification using re-INVITE/UPDATE is received. During domain transfer the access leg is always modified and this charging event can be used by the Billing Domain or CGF. These events need to be differentiated from the events generated as a result of session modification requests from the UE. This can be achieved by adding a new parameter to the P-Charging-Vector header with the correlated ICID from the new access leg. The S-CSCF (and other downstream elements) can generate charging events including both ICIDs corresponding to old and new access legs.
From 5.2.2.1.3 of TS 32.260 (for illustration purpose only) …
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VCC Application: VCC application server generates session correlated charging events.

The VCC Application Server need to include the ICID value of the new and old access leg (old ICID value should be the same as the ICID of the remote leg) when generating the charging event for the new access.
****************** Begining of change in the TS (high lighted in blue) **************************
8.2
Charging Strategy

To ensure the completeness and correctness of charging during Origination, Termination, Domain Transfer procedure, and avoid possible double billing in IMS and CS, the following strategy may be applied: -

1.
Provide cohesive charging records with a complete call continuity history for the whole duration of a VCC subscriber voice session by CCCF. i.e. Charging Architecture and Charging Correlation Principles described TS 32.240 [x] and TS 32.260 [y] be applied between the remote and access legs
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. 

3.
Treat the charging records CDR generated in the transferring-in domain for the call/session established during the domain transfer as subsequent Access Legs, and therefore do not impact the direction of the initial call/session for the purpose of charging. During domain transfer procedure, the CCCF shall propagate the IMS charging correlation information from the access leg to the remote leg during the session modification procedure.
4.
Keep the start of charging in the transferring-in domain aligned with the stop of charging in the transferring-out domain, to avoid double billing to the subscriber in these time periods.

For VCC online charging, the following strategies shall be ensured: -

1.
Completeness and correctness of charging;
2.
Avoid possible double billing in IMS and CS domains;
To avoid online charging correlation in IMS and CS domain, the VCC online charging should be performed only in IMS, i.e., prepaid service logic in CS domain should not be invoked for anchored CS origination/termination call and subsequent CS origination call established for performing domain transfer. Besides that, the CCCF should report information related to the initial call establishment as well as the information related to the domain transfer procedure to OCS for correct credit control purpose.

****************** End of change in the TS **************************
3. Proposal

Discuss, agree and include the high lighted text in section 8 of the TS 23.206.
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