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1. Introduction
One of the outstanding open issues in VCC is the approach selection for supplementary services handling. After lots of discussion during several meetings, it was still not possible to reach a consensus. 
This paper provides further discussion on this issue, proposes to select the “distributed” approach in principle in Release-7, and in addition, avoid negative influences in supplementary service handling.
2. Discussion
Although there is still not formal conclusion on the approach selection for supplementary services handling in VCC, as many companies feel that supporting centralized control is difficult to achieve within Release 7 timeframe, and think centralized control model cannot be discussed/developed just within the context of VCC, it seems more realistic for the VCC in Release-7 to select the “distributed” approach in principle, and prohibit domain transfer while mid call servcies are active to avoid the main problem in this approach. 
Basing on former discussion, we can further think about how to handle the different supplementary services. 

It was once considered that taking the “distributed” approach will give an easy way to perform the supplementary service for the VCC subscribers. However, when thinking about the handling of some supplementary services in detail, it is found that some negative influences may be introduced when just performing them in usual ways. The mentioned negative influence may include but not restrict that: the influence on accuracy of VCC procedures implementation, unnecessary network resources occupancy, unnecessary degrading of service quality and introducing confusion in service implementation. 

Following are some of examples:

Communication Diversion (CDIV) in IMS or Call Forwarding (CF) and Call Deflection (CD) in CS
The most important assumption in current VCC is that, in order to enable the subsequent domain transfer during the call, voice calls to or from a VCC subscriber shall be anchoring in its home IMS. However, if an IMS CDIV in or CS CF/CD Services be invoked after anchoring for such a call, the anchoring is unnecessary since the served original called user is not actually connected and so has no possible to ask for domain transfer. 
For an initiated IMS-to-IMS voice call, the unnecessary anchoring firstly means the unnecessary occupancy of network resources. In addition, it may results in negative influence on accuracy of VCC procedures implementation, e.g., the session status may be not accurate in VCC application and therefore influence the domain selection for the subsequent incoming call, more than one sessions may exist correlated with the same VCC user and make confuse for the CCCF to decide which one is asked to be transferred.

For an initiated CS-to-CS voice call, things are even worse since the need of route circuity and double codec-transfer when the call be routed through IMS for anchoring. The route circuity resulted by unnecessary anchoring brings the additional waste of network resources, and the double codec-transfer resulted by unnecessary anchoring brings the degrading of service quality. 
Other supplementary service, e.g., ECT, may also have the problem such as influence the accuracy of the session status maintained in VCC application and therefore influence the accuracy of VCC procedures implementation.
Call Barring in CS domain or IMS
Incoming call barring is the service which makes it possible for a mobile subscriber to have barring of certain categories of incoming calls. It is very clear that incoming call barring in different domain acts on incoming call in corresponding domain separately. 
However, domain selection in VCC will make things confused. 
As an important feature of VCC, domain selection means the finally selected termination domain can be different from the one receiving the incoming call. Meanwhile, it is said in TS 22.101 that, it is not required to synchronise the supplementary service settings of the CS domain with the related service settings of the IMS, i.e., the setting of incoming call barring in CS domain and in IMS can be different.
Then the first puzzle is that, which domain shall we consider for incoming call barring service? For example, for an incoming call received in IMS and selected to be terminated in CS domain, shall we consider the incoming call barring service setting in CS (the domain in which to terminate the call) or IMS (the domain in which receive the call)? 
Furthermore, when shall we invoke the barring service? 
· If we choose to invoke the barring service before domain selection, the incoming call may be directly rejected since the barring service setting in the domain in which the incoming call received, and thus loss the opportunity to be connected in the other domain the domain selection may selected.

· If we choose to invoke the barring service after domain selection, there may be the situation that the user is unluckily barred for the incoming call only in the selected termination domain.

It seems neither choice is appropriate, since the intent to introduce the domain selection should be to give better service experience but not the worse one. 
Similarly, outgoing call barring is the service which makes it possible for a mobile subscriber to have barring of certain categories of outgoing calls. It is apparent that outgoing call barring in CS domain and in IMS may influence the domain transfer procedure by barring the establishment of corresponding access leg.

Summary

According to above analysis, it is found that although distributed approach will be a comparative easy way, there are still some negative influences may be introduced when just performing supplementary services in usual way. The mentioned negative influence may include but not restrict that:
· The influence on domain selection and/or domain transfer procedures, 
· Unnecessary network resources occupancy, 
· Unnecessary degrading of service quality 
· Introducing the confusion in supplementary service implementation
2. Proposal
Agree the following text for TS23.206.
*** the First Modification ***

6.5
Supplementary services

6.5.1
General

This clause addresses the services impacted by VCC. The CS service set used for this clause is referenced in TS 22.004 [8]; whereas the IMS service set is referenced in TS 22.173[9].

To ensure the efficient and accuracy for service procedures correlated with VCC, the following requirements shall be taken into account for supplementary service handling in VCC:

· The influence on accurate implementation of domain selection and domain transfer shall be avoided;

· The unnecessary network resources occupancy shall be avoided or minimized;
· The unnecessary degrading of service quality shall be avoided or minimized;
· The introducing of confusion in supplementary service implementation shall be avoided;

Editor’s Note. For analysis of above negative influences introduced when performing supplementary services in usual way, please refer to Annex.B.

Editor’s Note. When study the way to solve above problems, the impacts on CS core shall be avoid or minimized.
*** End of the First Modification ***

*** the Second Modification ***

Annex B (informative): Analysis of negative influences introduced when performing supplementary services in usual way


Communication Diversion (CDIV) in IMS or Call Forwarding (CF) and Call Deflection (CD) in CS
The most important assumption in current VCC is that, in order to enable the subsequent domain transfer during the call, voice calls to or from a VCC subscriber shall be anchoring in its home IMS. However, if an IMS CDIV in or CS CF/CD Services be invoked after anchoring for such a call, the anchoring is unnecessary since the served original called user is not actually connected and so has no possible to ask for domain transfer. 
For an initiated IMS-to-IMS voice call, the unnecessary anchoring firstly means the unnecessary occupancy of network resources. In addition, it may results in negative influence on accuracy of VCC procedures implementation, e.g., the session status may be not accurate in VCC application and therefore influence the domain selection for the subsequent incoming call, more than one sessions may exist correlated with the same VCC user and make confuse for the CCCF to decide which one is asked to be transferred.

For an initiated CS-to-CS voice call, things are even worse since the need of route circuity and double codec-transfer when the call be routed through IMS for anchoring. The route circuity resulted by unnecessary anchoring brings the additional waste of network resources, and the double codec-transfer resulted by unnecessary anchoring brings the degrading of service quality. 
Other supplementary service, e.g., ECT, may also have the problem such as influence the accuracy of the session status maintained in VCC application and therefore influence the accuracy of VCC procedures implementation.

Call Barring in CS domain or IMS
Incoming call barring is the service which makes it possible for a mobile subscriber to have barring of certain categories of incoming calls. It is very clear that incoming call barring in different domain acts on incoming call in corresponding domain separately. 

However, domain selection in VCC will make things confused. 

As an important feature of VCC, domain selection means the finally selected termination domain can be different from the one receiving the incoming call. Meanwhile, it is said in TS 22.101 that, it is not required to synchronise the supplementary service settings of the CS domain with the related service settings of the IMS, i.e., the setting of incoming call barring in CS domain and in IMS can be different.

Then the first puzzle is that, which domain shall we consider for incoming call barring service? For example, for an incoming call received in IMS and selected to be terminated in CS domain, shall we consider the incoming call barring service setting in CS (the domain in which to terminate the call) or IMS (the domain in which receive the call)? 
Furthermore, when shall we invoke the barring service? 

· If we choose to invoke the barring service before domain selection, the incoming call may be directly rejected since the barring service setting in the domain in which the incoming call received, and thus loss the opportunity to be connected in the other domain the domain selection may selected.

· If we choose to invoke the barring service after domain selection, there may be the situation that the user is unluckily barred for the incoming call only in the selected termination domain.

It seems neither choice is appropriate, since the intent to introduce the domain selection should be to give better service experience but not the worse one. 

Similarly, outgoing call barring is the service which makes it possible for a mobile subscriber to have barring of certain categories of outgoing calls. It is apparent that outgoing call barring in CS domain and in IMS may influence the domain transfer procedure by barring the establishment of corresponding access leg.

Annex C (informative):
Change history
*** End of the Second Modification ***
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