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Introduction

There has been discussion on the relationship between CSI interworking and VCC. The main area of the possible overlapping is the domain selection function. This paper analyzes the domain selection function required for CSI interworking and VCC, and discusses how to make the architectures of both work items aligned. 
Terminating domain selection
The figure below describes the high level view on the domain selection for the terminating voice call. For simplicity it is assumed that MSISDN for CS and IMS of the VCC terminal is the same (Here MSISDN for IMS means that the number used for Tel URI in SIP signalling). 
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Figure 1. the domain selection for the terminating voice call

· Decision point 1

When the voice call is from CS domain (i.e. using CS signalling such as ISUP or BICC), the call setup signal is routed based on the called party MSISDN and e.g. arrives GMSC of the called party’s serving network.

As the called party’s IMS MSISDN and CS MSISDN are the same, the behaviour for the CSI only case and for the CSI with VCC case are different. 
For CSI termination without VCC subscription, the call will be routed to the CS domain following the principle of keeping the same domain. 
For the VCC case, the Called Party’s home network will decide whether to anchor the call in the IMS. If the call is to be anchored, GMSC will route it towards the IMS for anchoring. If the call is not to be anchored, then it remains in the CS domain for termination.  
· Decision point 2

This is only applied to VCC. When the call is incoming from the CS domain and has been anchored in the IMS, the domain selection function e.g. implemented as an IMS AS, will decide on the domain in which the call is to be terminated. i.e. either CS or IMS. 
· Decision point 3

This is when the voice call is from IMS domain (i.e. using SIP signalling). This decision is made in the originating IMS domain. I.e. when the S-CSCF of the originating party can get a SIP URI from the Tel URI by ENUM query, then the INVITE message will be routed to the terminating IMS domain. Otherwise it will be transferred to the CS domain. 
For VCC and CSI interworking, the ENUM query for the Tel URI shall be successful and the call will be routed to the IMS domain. We can therefore conclude that there is no decision in the case of a call originated in the IMS.
· Decision point 4

For VCC, the domain selection decision will be done by CCCF which acts as an IMS AS. For CSI interworking, CSI control entity which is also an IMS AS is the responsible entity.
Table 1 summarises differences and commonalities for domain selection functions in CSI interworking and VCC.
	
	CSI interworking
	VCC

	Decision 1
	Routed to CS
	Either 1) maintain in CS without anchoring or 2) route to IMS for anchoring

	Decision 2
	N/A
	Domain selection function implemented e.g. as an IMS AS decides domain for termination

	Decision 3
	Routed to IMS
	Routed to IMS

	Decision 4
	CSI control function implemented e.g. as an IMS AS decides domain in which to terminate
	Domain selection function implemented e.g. as an IMS AS decides domain for termination


Table 1. Summary of domain selection functions in CSI interworking and VCC
Note that for VCC, decision point 

The main commonality is that the IMS AS will do the domain selection decision when the call is routed to the IMS. By using IMS AS for the CSI control entity, the same architecture as VCC can be reused. It is FFS whether both ASs can be combined.
When the UE is both CSI capable and VCC subscribed, then the rule of VCC will be applied.
Call routing selection for CS originated call
When CS call is originated by a VCC subscribed UE, the Calling Party’s home network will decide whether to anchor to the call in which case it will be routed to the IMS for anchoring. 
When CS call is originated by a CSI capable UE without VCC subscription, the normal CS call routing is performed.
Proposal

It is proposed to add the following text in the TR 23.819.
_____________________________Begin of first change ______________________________________

Annex A (Informative):
Analysis of Domain selection
A.1 Introduction

There has been discussion on the relationship between CSI interworking and VCC. The main area of the possible overlapping is the domain selection function. This annex analyzes the domain selection function required for CSI interworking and VCC, and discusses how to make the architectures of both works aligned. 

A.2 terminating domain selection
Figure A.1 describes the high level view on the domain selection for the terminating voice call. For simplicity it is assumed that MSISDN for CS and IMS of the VCC terminal is the same (Here MSISDN for IMS means that the number used for Tel URI in SIP signalling). 
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Figure A.1. the domain selection for the terminating voice call

· Decision point 1

When the voice call is from CS domain (i.e. using CS signalling such as ISUP or BICC), the call setup signal is routed based on the called party MSISDN and arrives e.g. at GMSC of the called party’s serving network.

As the called party’s IMS MSISDN and CS MSISDN are the same, the behaviour for the CSI only case and for the CSI with VCC case are different. 
For CSI termination without VCC subscription, the call will be routed to the CS domain following the principle of keeping the same domain. 
For the VCC case, the Called Party’s home network will decide whether to anchor the call in the IMS. If the call is to be anchored, GMSC will route it towards the IMS for anchoring. If the call is not to be anchored, then it remains in the CS domain for termination.  

· Decision point 2

This is only applied to VCC. When the call is incoming from the CS domain and has been anchored in the IMS, the domain selection function e.g. implemented as an IMS AS, will decide on the domain in which the call is to be terminated. i.e. either CS or IMS. 
· Decision point 3

For VCC and CSI interworking a call originated in the IMS will always be routed to the IMS for terminating domain selection at decision point 3. .

For VCC, the domain selection decision will be done by CCCF which acts as an IMS AS. For CSI interworking, CSI control entity which is also an IMS AS is responsible entity.

Note that for VCC, decision points 2 and 3 are effectively the same.
The main commonality is that the IMS AS will do the domain selection decision when the call is routed to the IMS. By using IMS AS for the CSI control entity, the same architecture as VCC can be reused. It is FFS whether both functionalities can reside in the same AS.
When the UE is both CSI capable and VCC subscribed, then the rule of VCC will be applied.
A.3 Call routing selection for CS originated call
When CS call is originated by a VCC subscribed UE, the Calling Party’s home network will decide whether to anchor to the call in which case it will be routed to the IMS for anchoring. 
When CS call is originated by a CSI capable UE without VCC subscription, the normal CS call routing is performed.
_____________________________End of first change ______________________________________
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