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1. Introduction
It is said in TS 23.206 section 6.5.1 that “The impact of domain selection and domain transfer shall be avoided or minimized”. We think both the impact of VCC procedures on supplementary services and the impact of supplementary services on VCC procedures shall be avoided or minimized. In document S2-061379 discussed at last SA2 meeting, it is introduced that domain selection brings a puzzle to the incoming call barring services implementation, in another word, one of the VCC procedure has impact on the implementation of supplementary services, which shall be avoided or minimized.
This paper provides further discussion on this issue, and proposes to make the incoming call barring services been implemented at the domain selection function, i.e., when performing domain selection, the original incoming call barring service settings shall be taken into account. 
2. Discussion

It is said in TS 22.101 section 21.2 that “It is not required to synchronise the supplementary service settings of the CS domain with the related service settings of the IMS”. For case of call barring services, it is sometimes really reasonable for the user to have different settings in IMS and CS domains. For example, when user is roaming, it is obvious that receiving incoming call from CS is more expensive than from IMS. So the user may set “Barring of incoming calls when roaming” only in CS domain. 
As discussed in document S2-061379 at last SA2 meeting, 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 originally very clear that incoming call barring service in one domain shall act on incoming calls received in that domain. However, domain selection in VCC will make things confused since it may introduce the second domain for a single incoming call, i.e., it may select a domain to terminate the incoming call different from the one originally receiving the call. 
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 actually terminate the call) or IMS (the domain in which receive the call)? 
The second puzzle is, when shall we invoke the barring service? 

For example, let us suppose an incoming call is received in IMS, and then the triggered domain selection function in VCC application decides to terminate it in the CS domain, and in the meantime, the setting of all incoming call barring service in CS domain is different from the setting in IMS. 
We then have following two choices for the service performing:
· Performing the barring service before the domain selection (means to invoke the incoming call barring service according to the setting in the IMS (the domain receiving the call)):
It is possible that the incoming call will be directly rejected if incoming call barring services is activated in the IMS, and then has no chance to be triggered to the domain selection function to select the other domain which may be OK for receiving it.   
· Performing the barring service after the domain selection:
Again it is possible that the incoming call will be rejected since the domain selection function selects the CS domain, in which incoming call barring services is unluckily activated, to terminate the incoming call. It is rarely a pity since in the meantime the other unselected domain is absolutely possible to be OK for receiving it. 
Such a result may not satisfy both the VCC user and the operator, since it conflicts with their expectation for the VCC service which should give the end user a greater probability to receive the call. 
In order to avoid the confliction between domain selection and incoming call barring services, and to provide a better service experience, it was found that there may be at least two ways.
As the first way, we can keep the incoming call barring services settings in the CS domain and the IMS as usual, but meanwhile make the domain selection function be aware of them and take them into account when performing domain selection. Furthermore, it shall be ensured not to perform the incoming call barring services before domain selection to keep its opportunity. However, considering the different options currently documented in the TS to route the incoming call from CS to IMS, the last point is not very easy to be achieved without the requirement on the existing CS network entities.
Another way is to directly remove the original incoming call barring services settings in the CS domain and the IMS, and add user’s and operator’s incoming call barring setting in IMS and CS domain as an input of domain selection, in a way that embody them in the user preferences and operator policy for domain selection. In another word to implement the original incoming call barring services in a replaced way, by performing the domain selection considering the setting of incoming call barring at the same time,
By doing that, we can ensure the opportunity of performing the domain selection, and meanwhile, ensure the selection not conflict with the meant incoming call barring services settings in both two domains, in a word, to provide better service experience without any additional functional requirements on existing network entities. 
The following table shows that we can get the same effect by performing incoming call services and operator determined barring for incoming call in Domain Selection Function(FE-D).

	Types of Incoming call barring 
	Effects of incoming call barring
	Performing incoming call barring in FE-D
	Is the same aim achieved?

	Barring of all incoming calls in one of the domain
	The incoming calls to the served subscriber received or terminated in that domain will be rejected 
	The user can set his preferences indicating the barring of incoming call in that domain.
	Yes

	Barring of incoming calls when roaming outside the home PLMN country
	Incoming calls to the served subscriber received or terminated in that domain will be rejected if the subscriber is roaming outside his home PLMN country
	The user set his preference indicating his intention, and the domain selection function performs selection considering the user’s current location. (e.g. the MSC/VLR number in CS or the SIP parameters received in IMS registration)
	Yes

	Operator determined incoming call barring in one of the domain
	Operators may want to bar the incoming call for an user with some reasons and conditions, the incoming calls to that user received or terminated in that domain will be rejected
	The operator can set the operator policy indicating the barring of incoming call for that user in that domain.
	Yes


3. Proposal
Agree the following text for TS23.206.
*** the First Modification ***

4.3
Domain Selection

For determining which domain shall be selected to terminate the voice call the domain selection function shall be able to use the following:

-
The state of the UE in the circuit switched domain. This state information shall include: Detached, Attached.

-
The UE capability to support IMS Voice Services as described in TS 22.228 [1].

-
The state of the UE in the IMS domain. The state information shall include: Registered, Deregistered.

-
The capability of the IP-CAN to support VoIP.

-
User preferences and/or operator policy (embodying the settings of incoming call barring and ODB for incoming calls in IMS and CS domain).
-
The domain used by an existing call anchored at the VCC application.
Editor's note:
The use of the term VoIP and "IMS Voice Services" may change subject to a response to an LS to SA1

In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain.

Editor's note:
The definition of call delivery attempt failure needs to be clarified.
*** End of the First Modification ***

*** the Second Modification ***

6.5.2.6
IMS: Call Barring (CB), CS: Call Restriction Supplementary Services (Call Barring and Operator Determined Barring)

 In order to avoid the confliction between domain selection and incoming call barring services, all of the incoming call barring services (including BIC, BIC-roam and ODB for incoming calls in the CS domain and all equivalent services of IMS) shall be performed in a replaced way along with domain selection, by removing the original service settings in the CS domain and the IMS, and taking the user’s and operator’s intention on incoming call barring settings into account when performing domain selection.
*** End of the Second Modification ***
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