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Abstract of the contribution: The VCC cover sheet (S2-063323) document identifies an outstanding issue of Supplementary Services (Call Deflection, Late Call Forwarding and ECT) impacting the domain transfer of subsequent calls. This paper analyzes the issue and discusses several solutions to the problem. 

Discussion
The problem was identified in Huawei’s contribution S2-063082, which points out that the invocation of some supplementary services may influence the accuracy of the call/session state maintained in the DTF. A VCC UE is no longer active in the call after invoking supplementary services such as Call Deflection, ECT, or Late Call Forwarding, but the call/session state maintained in the DTF may not be updated. This incorrect information in the DTF may fail the domain transfer of subsequent call/sessions of the VCC UE because the DTF finds multiple active sessions belonging to the UE.

The VCC TS states that Call Forwarding services may be implemented in IMS. Nortel would also like to point out that detailed analysis performed in the past has concluded that there is no impact to domain transfer if Call Forwarding service is implemented in IMS. The particular problem only exists if supplementary services such as Call Forwarding are provided in the CS domain.

To solve this problem, S2-063082 proposes to use the Connected Number, i.e., P-Asserted-Identity header in the 200 OK message, to notify the DTF that the connected-to party has changed so the DTF can then update the call/session state for the VCC UE which has been freed from the call/session. 
One problem with this proposal is that the connected number may not always be included in the connect message. A similar approach is to use the SS notification (e.g. CF Notification, ECT Notification) in the ISUP message, but this mechanism is not reliable since the SS Notification is not always included in the related ISUP messages. The inclusion of the SS Notification is usually controlled by subscription and/or operator policy. 
The main issue with the proposal is that it suggests that the DTF has knowledge of Supplementary Services, which adds an undesirable requirement to the DTF.
This paper discusses several alternative solutions which do not rely on the information contained in the backward messages as the notification to DTF. 
1) Dynamic VDN Option
There is a currently an open issue over the allocation of VDNs. It is not the intent of this paper to evaluate the pros and cons of using static or dynamic VDN, although Nortel recommends the dynamic VDN/VDI approach. One advantage of dynamic VDN is that it uniquely identifies a session that is anchored in IMS. That is, a VCC UE is assigned a unique VDN for each of its calls/sessions anchored in IMS. If a VCC UE invokes ECT or Call Deflection, or late Call Forward is invoked, the VCC UE is no longer active in the call/session, thus, the VDNs associated with these “inactive” call/sessions will never be used by the VCC UE to request domain transfer. The DTF can be sure that a domain transfer request from the VCC UE, if it does arrive at DTF, must be associated with an active call/session of the VCC UE. 
Note that this solution does not update the call/session state in the DTF, so using this option, the logic at the DTF would be not looking for multiple sessions, but simply transferring the session being requested using the session specific VDN. 
2) CAMEL Service Option
VCC uses CAMEL to route CS originated/terminated calls to IMS for anchoring. It is understood that VCC Subscribers shall have CAMEL O-CSI and T-CSI subscription information in HLR. 

For calls terminated to a VCC UE in the CS domain, the call is first redirected to IMS for anchoring and then routed to the CS domain for terminating to the UE as specified in TS 23.206. When late Call Forwarding or Call Deflection service is invoked at the terminating VMSC, due to the fact that the VCC subscriber is a CAMEL subscriber and has O-CSI subscription, CAMEL_MT_VMSC_Notify_CF procedure defined in 23.078 (v7.4.0, page 228) applies. According to this procedure the VMSC/gsmSSF will include redirection notification information in the InitialDP indicating that the call has encountered conditional Call Forwarding. 

The CAMEL Service entity in the VCC Application receiving the InitialDP message, based on the CF notification information, determines that the VCC UE has already been anchored in IMS, and therefore notifies the DTF that the VCC UE has forwarded the call to another party. The DTF can then update the call/session state information maintained for this VCC UE. 
Note that this solution does not solve the problem for ECT.
3) Use the V3 Interface to notify the DTF
This option requires the usage of the V3 interface. With the V3 interface, a VCC UE, which invokes ECT, Call Deflection, or Call Forward, can simply send a message to VCC Application to notify that it is no longer active in the call/session. 
Conclusion
While acknowledging that invocation of ECT, Call Deflection, or late Call Forwarding may impact domain transfer of subsequent calls/sessions of the VCC UE, it is, however, a temporary issue in Release-7 and it can be easily avoided if these services are centralized in IMS. The solution discussed in this contribution can be utilized to solve the issue in the interim when these supplementary services are provided in the CS network for VCC subscribers.
Out of the three options, we recommend the dynamic VDN option since it is a simple, effective, and feasible option in Release-7. The CAMEL option does not work for the ECT case, and the V3 interface option may not be feasible in Release-7 since its usage is not yet standardized.

Proposal
Remove the following Editor’s note in Section 5.3.1.2.1 of the TS:
Editor’s note: 
In case user’s Late Call Forwarding, Call Deflection or Explicit Communication Transfer Supplementary Services is invoked in the CS domain after anchoring in IMS, the DTF shall maintain the correct call state so that domain transfers for subsequent calls of the user are not rejected. It is for further study as to how the DTF maintains the correct call state.
Document the solutions in an Informative Annex as detailed in the accompanying CR (S2-063802).
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