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Introduction
CCCF/NeDS in the current VCC document (TR23.806 v1.5.1) plays a central role in performing handover functions. However, it appears that CCCF/NeDS does not play a significant role during VCC procedures in making handover decisions. Rather domain selections and handover decisions are performed by mobile terminals for both the IMS-to-CS and the CS-to-IMS VCC handovers in section 6.3.

Where handover decision is made is a very important issue, which has implications on other handover related functions, including network selection algorithms and handover information flows (i.e., mobility event packages in this context). While the mobile-controlled handover method may be more suitable for taking into account terminal specific parameters such as battery condition and application requirements, the network-controlled counterpart, on the other hand, may provide a better setting for considering network specific parameters including load distribution, resource availability, and network policy.

It is our assessment that no one method will be universally preferred over the other, but rather the preference will be based on business models of the CS and IMS operators. Thus, we propose to insert network-controlled VCC handover procedures in parallel with the mobile-controlled ones in section 6.3 as follows.

Detailed proposal
6.3.6.1
General 

VCC is a service in a CS-IMS user’s home IMS network that anchors user’s active CS calls and IMS sessions to enable active mode roaming across CS Domain and IM Subsystem.

Note: This is a change from 3GPP Handover procedures defined for active mode roaming within GSM/UMTS CS, wherein, calls are anchored at the system used for initial call setup, with the Handover Target node relaying the Call Control messages between the Anchor node and the UE post Handover. Although SIP extensions can be suggested for encapsulation of 24.008 call control protocols in SIP for VCC transitions from GSM/UMTS CS to IMS over I-WLAN, significant changes to GSM/UMTS CS protocols are required for SIP encapsulation in BSSAP for VCC transitions from IMS to GSM CS, and SIP encapsulation in RANAP for VCC transitions from IMS to UMTS CS; it is therefore not feasible to maintain the same anchor control model with active mode roaming across CS and IMS.
CCCF provides functions for CS-IMS Voice Call Continuity. All VCC transitions (i.e. initial and subsequent) associated with a particular user session are executed and controlled by CCCF.

Since VCC transitions are executed across CS Domain and IM Subsystem with different call control protocols, 24.008 call control protocol is used in CS Domain whereas SIP is used in IMS for call control procedures; the VCC procedure is executed at the call control level. The call control Protocol State Machine is released in the handing-out domain and re-established in the handing-in domain. 

CCCF provides cohesive billing with a complete VCC transition history for the duration of a voice session. Details of accounting and charging implications are for further study, however, it should be noted that the call/session established to enable VCC transitions are captured as call continuity legs of the call/session being transferred and therefore do not impact the direction initially used to establish the call/session for the purpose of charging.

CCCF is globally routable using Public Service Identities, a service DN is used for routing within CS Domain and PSTN networks and a SIP URI is used for routing within IMS network. CCCF PSI associated with a CS-IMS user is dynamically assigned and communicated to the UE upon registration with IMS.

Simultaneous CS Domain and IM Subsystem registration is not required at the time of CS call or IMS session establishment; the user is required only to be registered in the domain from which it is currently receiving services. Simultaneous registration is required for initiation of the CS-IMS VCC procedures.
6.3.6.1
Procedures for CS to IMS Voice Call Continuity (UE initiated)
Figure 6.3.6.1-1 describes how signalling and bearer paths are established for execution of CS to IMS VCC procedures. IMS termination is assumed in this walk-through, whereas an MGCF function is involved in the control path for the termination in case of CS and PSTN terminations.
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Figure 6.3.6.1-1: CS to IMS Voice Call Continuity walk-through (UE initiated)
1. If the user is not registered with IMS at the time when the UE determines a need for VCC transition to IMS, the UE initiates Registration with IMS. It subsequently sends an INVITE including original session information to CCCF using CCCF PSI as a VCC indication requesting it to perform a VCC transition of the active CS call to IM Subsystem.

2. User’s S-CSCF routes the INVITE to CCCF application server assigned to the user upon execution of filter criteria.

3. CCCF performs the transfer of the user’s CS leg to IMS by using SIP Session Transfer procedures. It is an implementation option as to how the SIP Session Transfer is executed. Use of an UPDATE consisting of the SDP of the IMS leg is illustrated here; however, other options such as a ReINVITE can also be used to implement Session Transfer. Minor bearer path interruption, estimated to be about 100-200 milliseconds, is expected due to the switchover. 
4. The CS bearer and signalling legs are released upon successful execution of SIP Transfer. 

Note:
CCCF initiates the release of signalling and bearer in the handing-out domain as release from the UE cannot always be guaranteed due to possibility of loss of coverage in the handing-out domain during the VCC procedure. The UE may also initiate the release of the bearer and signalling in the handing-out domain, in which case, CCCF processes the release appropriately.
6.3.6.1a
Procedures for CS to IMS Voice Call Continuity (CCCF initiated)
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Figure 6.3.6.1a-1: CS to IMS Voice Call Continuity walk-through (CCCF initiated)
1. The UE and CCCF exchange mobility event packages.
2. Upon making a decision for handover, CCCF sends an INVITE including original session information to the UE. The UE recognises the INVITE as a VCC indication requesting it to perform a VCC transition of the active CS call to the IMS domain.

3. CCCF performs the transfer of the user’s CS leg to IMS by using SIP Session Transfer procedures. It is an implementation option as to how the SIP Session Transfer is executed. Use of an UPDATE consisting of the SDP of the IMS leg is illustrated here; however, other options such as a ReINVITE can also be used to implement Session Transfer. Minor bearer path interruption, estimated to be about 100-200 milliseconds, is expected due to the switchover. 
4. The CS bearer and signalling legs are released upon successful execution of SIP Transfer. 

Note:
As in Figure 6.3.6.1-1, the CCCF initiates the release of signalling and bearer in the handing-out domain.
6.3.6.2
Subsequent VCC Transition Back to CS (UE initiated)
Figure 6.3.6.2-1 describes how signalling and bearer paths are established for execution of subsequent VCC transition to CS Domain.
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Figure 6.3.6.2-1: Subsequent VCC transition to CS walk-through (UE initiated)
5. The UE registers with the Visited MSC when it determines a need for VCC transitions to CS. It subsequently initiates a CS call to CCCF using CCCF PSI requesting it to perform VCC transition of the active CS call to CS Domain. The CS call is routed via the MGCF and I/S-CSCF to CCCF application server.

Note: The MGCF generates ACM on receipt of 200 OK for ETSI interworking.
6. CCCF performs the transfer of the user’s IMS leg to the CS Domain by using SIP Session Transfer procedures as described in the CS to IMS Voice Call Continuity walk-through. 

7. The IMS bearer and signalling legs are released upon successful execution of SIP Transfer. 


6.3.6.2a
Subsequent VCC Transition Back to CS (CCCF initiated)
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Figure 6.3.6.2a-1: Subsequent VCC transition to CS walk-through (CCCF initiated)
5. The UE registers with the Visited MSC when it determines a need for VCC transitions to CS. The CCCF and UE exchange MEPs.
6. Upon deciding handover, the CCCF sends an INVITE including original session information destined for the UE in the CS domain to MGCF, The MGCF sends an IAM to VMSC, as a VCC indication requesting UE to perform a VCC transition of the active IMS call to CS.

7. CCCF performs the transfer of the user’s IMS leg to the CS Domain by using SIP Session Transfer procedures as described in the CS to IMS Voice Call Continuity walk-through. 
8. The IMS bearer and signalling legs are released upon successful execution of SIP Transfer. 
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