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This contribution describes the service continuity control based on IMS and proposes to include the concept and mechanism TR23.882.
1. Introduction

There have been some discussions and alternative mechanisms included in the TR23.882 for supporting voice call  continuity between CS domain and IMS over LTE/SAE access.  It is realized that there will be some restrictions in the deployment of proposed alternatives in Section 7.19.
The Alternative A,  Combinational VCC approach (Section 7.19.1.3),  requires that both 2G and 3G PS domains be used as the intermediary step and therefore need to support voice call service to support the handover to/from CS domain and the LTE/SAE access.

The Alternative B (Section 7.19.1.4) also requires 3G access ( both 3G CS and 3G PS)  to be used as the intermediary step to support handover in both directions.
Both Alternative A and B will impose unnecessary dependency  to operators on the availability of packet voice service on the 3G PS domain, which may not be  the case for many operators. In addition, involving 3G CS domain for voice call handover between 2G CS and LTE/SAE access will certainly add complexity to the existing 3G CS call service platforms, which is highly undesirable.

Alternative C, CreDT(Section 7.19.1.5) is to use  “break-before-make” , i.e. establish the voice session to the target domain after releasing the connection to the source domain. This may involve long interruption time of voice service before  the HO completes  and seriously downgrade  the voice  call quality. Depending on the availability of the more details about the proposal, it may be possible to introduce IMS-based call control anchoring as an enhancement.
Alternative D. Inter-MSC HO (Section 7.19.6) is to emulate the Anchor MSC function in SAE EPC to manage the voice call handover as “inter-MSC Handover” procedure. The potential issue is that it will add to the complexity of the EPC and will  not apply to the HO between CS and non-3GPP access systems.
2. IMS-controlled Voice Call HO between CS and LTE/SAE Access
As the current SAE architecture shows, IMS will be supported as the call/service  control platform for  packet voice and other IP multimedia  services via  LTE and non-3GPP  access in SAE. In addition, it is  also expected that pre-SAE based solutions such as the Release 7 VCC and the IMS centralized service in Release 8 will continue to be supported in SAE.  The IMS based solutions also represent a general trend for future voice call, supplementary services   and other IP multimedia services. It also enables easy integration with   IMS services via  fixed access such as  TISPAN. 
In line with the requirement  in Section 7.19.1.1, Solutions compatible with VCC Rel 7 shall be studied, this proposal is to extend the concept of release 7 VCC studies and use IMS as the centralized call control anchor for voice call services via either CS domain or the LTE Access as well as non-3GPP Access systems. 

It is also recognized that the key restriction for the HO between CS domain and LTE access  is the Single Radio Access which means that the UE will be unable to perform dual-registration as is done in Release 7 VCC solution.  It is therefore a make-after-break mechanism, i.e., the connection to the target domain is set up when the connection to the source domain is released.
The IMS controlled voice call HO is described below.
The voice call control is anchored in the IMS domain, either via the CS domain or the LTE/SAE access or the non-3GPP access systems. When the UE is connected via the CS domain, the UE performs the IMS registration of CS calls regardless of the need  of HO. When the UE is connected via the IMS over LTE/SAE or non-3GPP Access, it performs IMS registration regardless of the need of HO.

 The voice call handover is achieved by setting up the call to the target access domain as soon as it is necessary to do so. The criteria for initiating the HO can be:

· Initiated by the UE or

· Requested by the network

· Loss of the radio  connection to the source domain and/or 

· the availability of the radio connection to the target domain.

The IMS call control function (likely the enhanced VCC Application) maintains the necessary call status and the subscriber information to enable the call set-up using the target access domain (the domain to which the call is to be handed over). 
The eVCC represents an enhancement of the Release 7 VCC Application in 

· handling  CS call  or  IMS call anchor under the condition of  single-radio connection

· Access domain selection based on operators’ policy in combination with user preference.
· Connection set-up to the target Access domain.

· Triggering handover to the target access domain.
i) HO from CS  Domain to LTE/SAE or non-3GPP Access
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ii) HO from CS  Domain to LTE/SAE or non-3GPP Access
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The interruption time  is the gap between the time when Step 1 becomes impossible (due to the loss of radio connection ) or stopped ( as initiated by the UE or requested by the network) and the time when  Step 3 completes. The minimization of the interruption time can be achieved by the following actions:
· Pre-configuration of the IMS call anchoring for CS or PS call for the target domain.

The necessary call status and information about the target domain such as QoS and Charging information for the LTE and non-3GPP access, etc, is pre-configured   in the eVCC application.

· Parallel processing of Call Anchoring to the Target domain (step 2)  and the Step 3 by pre-configuring the bearer connection to the target domain.

The following figure shows a use case of the above procedure for voice call handover from CS domain to the IMS domain via LTE/SAE or non-3GPP Access.
1. UE’s initiates CS voice call to be anchored to the IMS domain, eVCC.

2. eVCC controls the bearer connect to the remote VoIP party (call-termination), e.g.  an VoIP terminal.

3. CS Voice and VoIP bearer inter-connect.

4. Handover from CS domain to IMS is triggered either by the UE or by the network.
5. VoIP call set-up is initiated between the UE and the eVCC.
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 3. Proposal
It is proposed to include the above IMS –based voice call handover description in Section 7.19.1 as an alternative. Depending on the availability of the details for Alternative  C and if it is based on IMS for anchoring the call, it may also be considered to include the above description as an extension of Alternative C.
1. IMS Call Anchoring for CS Call
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