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Introduction

During the VCC session at SA2#52 in Shanghai, a new VCC reference architecture was added to TS 23.206, with a direct interface, named V3, between the VCC UE and the VCC Application. This document provides a proposal to perform selective anchoring of CS originated or terminated voice calls using the V3 interface to transport relevant information between the VCC UE and the VCC Application.
Discussion

According to TS 23.206, section 4.4, “All voice calls originated by VCC subscribers in the IMS” and “All voice calls to VCC subscribers, which are terminated in the IMS” are anchored in the IMS; instead “Voice calls originated by VCC subscribers in the CS domain” and “Voice calls to VCC subscribers, which are terminated in the CS domain” may or may not be anchored in the IMS “subject to operator policy.” 

After considerable discussion on the better way to handle voice calls originated or terminated in the CS domain an agreement has not been reached yet; two alternatives are still under discussion: 

A. All CS (Mobile Originated and Mobile Terminated) VCC calls should be anchored; or
B. CS (MO and MT) voice call should be selectively anchored taking into account information exchanged with the UE, subject to operator policy.
The main benefit of alternative A is represented by its simplicity.

The main drawback of alternative A is represented by the waste of resources determined by anchoring VCC subscribers’ voice calls even when they are using not VCC-capable handsets: in fact, if a VCC user moves his UICC from the VCC UE to another UE, not VCC-capable, all CS (MO and MT) calls will be nevertheless anchored to the VCC Application, even if the handset he is using does not support the service. From the operator perspective, the situation could become critical when VCC subscribers are roaming abroad in a VPLMN, where the operator has a VCC roaming agreement: anchoring calls from VCC subscribers that are using not VCC capable UEs will result in the unnecessary activation of expensive international links for call diversion towards Home IMS.
The main benefit of alternative B is represented by an optimized anchoring of VCC subscribers’ voice calls (CS MO and MT): i.e. anchoring to the IMS applies only when it is actually required. 
The main drawback of alternative B could be represented by the supposed complexity to exchange information between the VCC UE and the VCC Application.
However we believe that direct signalling, between the VCC UE and the VCC Application, could be a very simple and effective mechanism to allow selective VCC subscribers’ voice calls anchoring, taking into account VCC UE capability and location and, at the same time, avoiding the complexity e.g. introduced by the possible deployment of CAMEL Phase 4 (as a alternative to provide the VCC Application with information relevant to the enforcement of CS redirection policy). When the VCC UE is registering to CS network (CS attach), it shall advertise its capability of supporting VCC and its location information to the VCC Application, in order to help the VCC Application in taking anchoring decision for user’s CS Mobile Originated and CS Mobile Terminated calls.

Another question is still open: at CS attach, should the VCC UE be notified by the VCC Application that VCC subscribers’ voice calls originated or terminated in the CS domain will be anchored to the IMS? We believe that there are some benefits if the VCC Application does notify to the VCC UE that VCC subscribers’ voice calls will be anchored to the IMS, i.e. that the VCC functionality has been enabled or disabled. In fact, if notified to not be anchored, the VCC UE shouldn’t waste resources to monitor both radios, saving battery life, and will not repeatedly attempt to switch domain, when it can’t.
The messages between the VCC UE and the VCC Application should be transported with USSD messages, via V3 interface. Based on operator policy and information provided by the UE, the FE-C, collaborating with FE-B which presents itself as a USSD Server to the CS network, could determine in an effective way when to anchor or not the VCC subscribers’ voice calls, originated or terminated in the CS domain.

Document S2-06xxxb describes the complete procedure for

· communication VCC UE capability and location to the VCC Application, and
· subsequent anchoring decision notification to the VCC UE,

via the V3 interface. 

Proposal

According to the above discussion, we can deduce some possible outputs and add the results into Section 5 in TS 23.206 as the following.
********* START OF CHANGES *********
********* FIRST CHANGE *********
4.1
General

Voice Call Continuity is a home IMS application that provides capabilities to transfer voice calls between the CS domain and the IMS. VCC provides functions for voice call originations, voice call terminations and for Domain Transfers between the CS domain and the IMS. 

The VCC application is implemented in the user’s home network. Voice calls from and to a VCC UE are anchored at the VCC application in the home IMS to provide voice continuity for the user during transition between the CS domain and the IMS. VCC voice calls originated and terminated in the domain are anchored at the VCC application in home IMS using standard CS domain techniques available for redirecting calls at call establishment.. A 3pcc (Third party call control) function is employed at the VCC application to facilitate inter domain mobility through the use of Domain Transfers between the CS domain and the IMS. Domain Transfers may be enabled in one direction (i.e. from the CS domain to the IMS or from the IMS to CS domain), or in both directions as per network configuration requirements. The VCC application has the capability to perform domain transfers for a VCC UE’s voice session multiple times in both directions.

Capability of anchoring of Emergency calls and CS calls other than voice calls (e.g. CS Video, CS Data, CS Fax, SCUDIF calls...) is not specified in this document. Anchoring of voice calls originating from or terminating to a subscriber that does not have a VCC UE or an active VCC subscription is subject to operator policy. Calls that are not anchored are handled according to the normal CS call originating & terminating procedures.


********* SECOND CHANGE *********
5.3.1.2.4
CAMEL Service (FE-C)

The CAMEL service function operates in collaboration with the CSAF (FE-B). It performs the following functions: -

· Enforcement of CS redirection policy. 

· Optionally assist in allocation and deallocation of IMRN for routing of originating calls via CS domain.

· Communication of call related data from CS domain to IMS; e.g. communication of original called and calling party numbers for CS origination. 

· Redirection of CS calls to IMS using IMRN.

· Resolution of VCC Application PSI from VDN upon domain transfer to CS.

Note:  Enforcement of CS redirection policy shall take into account information communicated by the VCC UE.

Note:  Use of the HSS by the gsmSCF to access the CAMEL Service (FE-C) is for further study.  

********* THIRD CHANGE *********
5.3.1.2.3
CS Adaptation Function (CSAF) (FE-B)

The CS Adaptation Function acts as the VCC UE’s proxy into IMS for CS originated calls established using CS domain and CS legs established for domain transfer to CS. For communication via the I-CSCF the Ma reference point is used, and for communication via the S-CSCF the ISC reference point is used. The CSAF performs the following functions: -

· Notification to the VCC UE whether anchoring of VCC subscriber’s voice calls originated or terminated in the CS domain has been enabled.
· Identification of the VCC user in IMS for CS originations and CS legs established for domain transfer to CS.

· Communication of call related data from CS domain to IMS; e.g. communication of original called party number for CS originations. 

· Management of dynamic IMRN for routing of CS calls to IMS.

· Behaves as a SIP UA to IMS for CS calls on behalf of the VCC UE.

FE-B uses the Ma towards the I-CSCF and the ISC towards the S-CSCF. 

Note:The FE-B collaborates with the CAMEL Service (FE-C) for interworking with CS domain.

********* FOURTH CHANGE *********
5.3.2
VCC UE

The VCC UE is a VCC capable User Equipment with an active VCC subscription. It is capable of operating voice over IMS. The VCC UE performs the following functions: 
· Communication of the VCC UE capability and location to the VCC Application (FE-B) for selective anchoring of VCC subscriber’s voice calls originated or terminated in the CS domain.
· Storage of domains selection policies for originating calls and domain transfer restrictions.

· Selection of domain for originating calls based on domain selection policies.

· Initiation of domain transfer procedures.
********* FIFTH CHANGE – ALTERNATIVE 1 *********
5.4.6
VCC Application – VCC UE Reference Point (V3)

V3 is a reference point between VCC UE and the VCC Application. 

This reference point is used by the VCC UE and the VCC Application to exchange information relevant for selective anchoring of VCC subscriber’s voice calls originated or terminated in the CS domain (VCC capability and location; notification whether VCC service has been enabled). 
********* FIFTH CHANGE – ALTERNATIVE 2 *********
5.4.6
VCC Application – VCC UE Reference Point (V3)

V3 is a reference point between VCC UE and the VCC Application. 

This reference point is used by the VCC UE and the VCC Application to exchange information relevant for selective anchoring of VCC subscriber’s voice calls originated or terminated in the CS domain (VCC capability and location; notification whether VCC service has been enabled). This reference point uses the VCC UE to VCC Application interface as defined in TS 24.090 [x].
********* END OF CHANGES *********
Conclusion/Recommendation

Agree to include the above text in Section 5 of the TS as baseline for a contribution into SA2 #53.
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