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Introduction

CCCF/NeDS in the current VCC document (TR23.806 v1.4.0) plays a central role in determining which domain the call should be routed to for call origination and termination procedures. 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

6.3.6.2.1.1
Procedures for CS to IMS Voice Call Continuity (Mobile-Controlled Mode)
Figure 6.3.6.2.1-1 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 6.3.6.2.1-1: CS to IMS Voice Call Continuity walk-through (Mobile-Controlled Mode)
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.
6.3.6.2.1.2
Procedures for CS to IMS Voice Call Continuity (Mobile-Initiated, Network-Controlled Mode)
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Figure 6.3.6.2.1-2: CS to IMS Voice Call Continuity walk-through (Mobile-Initiated, Network-Controlled Mode)
1. When the UE determines that it is time to request call continuity, it sends a mobility event package with a measurement report to CCCF via a SIP NOTIFY message to trigger the VCC handover algorithm in CCCF. (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 before anything else.)
2. Upon making a decision for handover, CCCF sends an INVITE including original session information to UE as a VCC indication requesting it to perform a VCC transition of the active CS call to IM Subsystem.

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 section 6.3.6.2.1-1, CCCF initiates the release of signalling and bearer in the handing-out domain.
6.3.6.2.2.1
Subsequent VCC Transition Back to CS (Mobile-Controlled Mode)
Figure 6.3.6.2.2-1 describes how signalling and bearer paths are established for execution of subsequent VCC transition to CS Domain.
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Figure 6.3.6.2.2-1: Subsequent VCC transition to CS walk-through (Mobile-Controlled Mode)
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. 
6.3.6.2.2.2
Subsequent VCC Transition Back to CS (Network-Controlled Mode)
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Figure 6.3.6.2.2-2: Subsequent VCC transition to CS walk-through (Network-Controlled Mode)

5. The UE registers with the Visited MSC when it determines a need for VCC transitions to CS. It subsequently sends a mobility event package with a measurement report to CCCF via a SIP NOTIFY message to trigger the VCC handover algorithm in CCCF. (The UE registers with the Visited MSC when it determines a need for VCC transitions to CS.)
6. Upon making a decision for handover, CCCF sends an INVITE including original session information to MGCF, which in turn 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. 

Suggested Disposition

We kindly ask the group to agree the contribution and consider it for inclusion in the TR.
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