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4
VCC Concepts

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 and vice versa.

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 in either the CS domain or IMS are anchored at the VCC application in the home IMS using standard CS domain techniques available for rerouting 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.

The capability of anchoring in IMS 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 in IMS of voice calls/sessions originating from or terminating to a subscriber that does not have a VCC UE or an active VCC subscription is subject to operator policy. CS originating and terminating calls that are not anchored are handled according to the normal CS call originating & terminating procedures. Similarly, IMS originating and terminating sessions that are not anchored are handled according to the normal IMS session originating and terminating procedures.

Editor's note:
It is FFS if there is any impact on the support of CS calls when anchoring in IMS is performed for a non VCC UE.

4.2
Radio Environments

Since simultaneous transmit and receive of 2G CS and 3G PS radio is not supported in current 3GPP specifications, Domain transfer of a voice call between the 2G CS domain and IMS accessed via a 3G PS domain IP-CAN is out of scope of this specification.

4.3
Domain Selection

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

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

-
The UE capability to support the full duplex speech component of IMS multimedia telephony.

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

-
The last known access network type of the IP-CAN when the UE is IMS registered.

-
User preferences and/or operator policy.
-
The domain used by an existing call anchored at the VCC application.
-
The media components included in an incoming IMS multimedia telephony call.
NOTE: Domain selection is not aware that the VCC UE has changed the access network due to cell reselection when the UE is in idle mode. Termination selection based on the last known access network type in this case may not be correct. 

In the case where call delivery attempt fails in the selected domain and operator policy permits, the domain selection function in the VCC application may re-attempt the call setup to the other domain.  The re-attempt is performed only once, to avoid call looping.

Failure of a call delivery attempt is considered for the present clause to be any call delivery attempt that does not result in successful establishment. This may include: -

· The UE did not respond to the call establishment request.

NOTE: Call forwarding in the CS domain invoked as part of a call delivery attempt is not considered an attempt failure.

4.4
Anchoring in IMS of VCC subscriber calls

4.4.1
Calls originated by VCC subscribers

Anchoring of IMS multimedia telephony sessions are controlled by the operator policy.  The default policy is all IMS multimedia telephony sessions originated by VCC subscribers in the IMS are anchored in the IMS in order to facilitate domain transfer of the voice component to the CS domain.

Voice calls originated by VCC subscribers in the CS domain may or may not be anchored in the IMS, subject to operator policy. A CS originated call must be anchored in IMS to allow domain transfer to occur.

Voice calls which IMS cannot route will not be anchored in IMS.  Consider, for instance, a voice call originated by a roaming VCC subscriber, using a called party number not in the international format and for which the home IMS network has no means to translate (e.g., a local number). IMS has no way to determine the intended local destination and cannot anchor the call. CAMEL processing in the CS domain may solve this problem by translating dialled numbers into the international number format according the following guidelines:

-
If the VCC UE is in the HPLMN, no translation is required, the call is anchored.
-
If the VCC UE is not in the HPLMN but located in a VPLMN with known translation rules for that number, translation is performed and the call is anchored.
-
If the VCC UE is not in the HPLMN but located in a VPLMN with no known translation rules for that number, no translation is performed and the call is not anchored.
If a call from a VCC subscriber is not anchored in the IMS, domain transfer is not supported for that call.

Priority call handling is not preserved if a priority call, originated by VCC subscribers in the CS domain, is anchored in IMS.

NOTE:
See TR 22.952 [7] for information on priority subscriber and priority call handling.

4.4.2
Calls terminated to VCC subscribers

Anchoring of IMS multimedia telephony sessions are controlled by the operator policy.  The default policy is all IMS multimedia telephony sessions to VCC subscribers directed to the IMS are also anchored in the IMS in order to facilitate domain transfer of the voice component to the CS domain.

Voice calls to VCC subscribers directed to the CS domain which are terminated in the CS domain maybe rerouted to the IMS to facilitate domain transfer of the call, subject to operator policy. If a call to a VCC subscriber is not anchored in the IMS, domain transfer is not supported for that call.

4.5
Domain Transfer Procedures

When a VCC UE is active in a voice session, voice continuity between CS domain and IMS is enabled by execution of the Domain Transfer procedures. Handling of any non-voice components in the IMS multimedia telephony session(s) after the domain transfer of voice component is out of the scope for this specification.
VCC UE calls are anchored at the VCC application in the home IMS upon session establishment to enable a 3rd party call control (3pcc) function for control of the Domain Transfer procedures executed during the call. All initial and subsequent Domain Transfers associated with a VCC session(s) are initiated by the VCC UE and executed and controlled by the VCC application in the home IMS.

Simultaneous registration in both domains is required for the initiation of the Domain Transfer procedure. When the VCC UE determines that Domain Transfer is desirable and possible, a registration is performed by the VCC UE in the transferring-in domain if the user is not already registered). A new call context is established by the VCC UE toward the VCC application in the home IMS.  This context allocates signalling and bearer resources in the transferring-in domain and to requests transfer of the user's active session from the transferring-out domain. The VCC application in the home IMS executes Domain Transfer. Resources in the transferring-out domain are subsequently released.
The VCC application in the home IMS generates charging information for all Domain Transfers for VCC subscriber voice session for the purpose of billing and charging.

The following requirements are applicable to Domain Transfers in CS to IMS and IMS to CS directions:

-
Initiation of the CS to IMS Domain Transfer procedures for an ongoing voice call may be based on radio condition;
-
Initiation of the IMS to CS Domain Transfer procedure for an ongoing voice call may be based on radio condition and IP connectivity to IMS.

-
It shall be possible to support Domain Transfer for a roaming user.

-
The perceived service disruption should be minimized from the end user's perspective. 

-
The Domain Transfer procedure latency should be minimized.


Voice call quality should be maintained. The number of transcoding stages introduced by the architecture should be minimized.

-
Consistent charging information across domains shall be provided when Domain Transfer is performed.

4.6
Regulatory Aspects

Support of IMS emergency calls is described in 3GPP TS 23.167 [13]. The current IMS emergency call architecture does not allow for the execution of services for this type of call. Because domain transfer capability is included as a service loaded via the iFC, domain transfer of these calls is not possible. Also, emergency calls in the CS domain will not have origination triggers detected in the VMSC, thus calls will not be rerouted to the IMS for anchoring in IMS.

Emergency calls will thus remain in the domain in which they were originated, regardless of changing conditions that might dictate domain transfer for normal calls.

A UE engaged in an emergency call shall not request a domain transfer.
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