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1.
Introduction

This paper describes an architecture alternative for supporting CS-IMS voice call continuity, which is based on control in the IMS. The CS-IMS continuity is solved by employing a CS IMS Voice Continuity Service (CIVCS) in the user’s home IMS network. This contribution proposes text to be included in sections 6.x, 6.x.1 and 6.x.6 of TR 23.806.

Several companion papers (see [1], [2], [3], [4], [5] & [6]) provide further details on this alternative.
Note: The term “Handover” is used throughout this document to designate the domain change. This term should be replaced when a more appropriate term becomes available.
2.
Discussions
6.x
IMS Controlled Alternative

In this alternative the CS-IMS continuity is solved by employing CS IMS Voice Continuity Service (CIVCS) in the user’s home IMS network.

CIVCS allows for Handing over, Subsequent handing over and Handing back of Call Control functions of a CS-IMS capable UE’s voice call for active mode roaming across CS Domain and IM Subsystem with seamless user experience.

6.x.1
General description
CIVCS is a home IMS network service that can be enabled either via static or dynamic anchoring techniques as described in companion papers (ref [3], [4] & [5]) Fundamental principles of CIVCS as applicable to static and dynamic anchoring are listed below:

· CIVCS 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 DTAP in SIP for Handovers from GSM/UMTS CS to IMS over I-WLAN, significant changes to GSM/UMTS Core Network and Access Network nodes are required for SIP encapsulation in BSSAP for Handover from IMS to GSM CS, and SIP encapsulation in RANAP for Handover from IMS to UMTS CS; it is therefore not feasible to maintain the same anchor control model with Handovers involving I-WLAN.

· CIVCS anchors the bearer for CS originations and terminations at a MGW controlled by an MGCF in user’s home IMS network. Although the MGCF belongs to user’s home IMS network, the MGW used to hairpin the bearer is located in close proximity with the CS network to save TDM backhaul cost.
· CIVCS is realized by using IETF Third Party Call Control (3pcc) function.

· CIVCS provides the Handover Control Functions for CS-IMS voice continuity. All CS-IMS Handovers are executed and controlled by CIVCS upon UE’s request.

· Since Handovers are executed across CS Domain and IM Subsystem with different call control protocols, DTAP is used in CS Domain whereas SIP is used in IMS for call control procedures; the handover procedures execute 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. As a result, Handover execution can only be guaranteed in the active state of the CS call or IMS session.
· CIVCS provides cohesive billing with a complete Handover 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 inter domain transition are captured as Handover 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.
· CIVCS 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. 
· 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 transition.
· CIVCS does not influence supplementary service execution in the serving network node prior to or post handover. User receives services from the domain it is active in a voice call, that is, CS Supplementary services are available to the user when it is in the CS Domain, whereas, richer IMS service set is made available to user as it moves into IMS coverage, within the context of the same call/session.
6.x.6
Handover scenarios

6.x.6.2.1
CS to IMS Handovers
Figures1a and 1b describes how signalling and bearer paths are established for execution of Handover of CS originations from CS Domain to IM Subsystem. 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 1a: CS to IMS Handover walk-through
Note: The CS bearer indicates the bearer path for the user when being served in CS Domain, whereas the IMS bearer shows bearer path for the user when being served in IMS.
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Figure 1b: CS to IMS Handover walk-through
1. If the user is not registered with IMS at the time when the UE determines a need for Handover to IMS, the UE initiates Registration with IMS. It subsequently sends an INVITE to CIVCS using CIVCS PSI requesting it to perform Handover of the active CS call to IM Subsystem.

2. User’s S-CSCF routes the INVITE to CIVCS service instance assigned to the user upon execution of filter criteria.

3. CIVCS 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 INVITE with Replaces header consisting of the SDP of the IMS leg is illustrated here; however, other options such as SIP REFER and UPDATES methods 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. The CS bearer and signalling legs are released upon successful execution of SIP Transfer. 
Note: IETF enhancements to enable SIP Session Transfer with “make before break” sequence which will result in quality of user experience similar to Handovers within GSM/UMTS CS are for further study.

6.x.6.5
Subsequent Handback to CS

Figure 2a and 2b describes how signalling and bearer paths are established for execution of subsequent Handback to CS Domain.
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Figure 2a: Subsequent Handback to CS walk-through
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Figure 2b: Subsequent Handback to CS walk-through
4. The UE registers with the Visited MSC when it determines a need for Handover to CS. It subsequently initiates a CS call to CIVCS using CIVCS PSI requesting it to perform Handover of the active CS call to CS Domain. The CS call is routed via the MGCF and I/S-CSCF to CIVCS application server.

5. CIVCS 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 Handover walk-through. The IMS bearer and signalling legs are released upon successful execution of SIP Transfer. 

6.x.6.3
IMS to CS Handovers

Figure 3a and 3b describes how signalling and bearer paths are established for execution of IMS to CS Handover.
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Figure 3a: IMS to CS Handover walk-through
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Figure 3b: IMS to CS Handover walk-through
Note that the Handover procedures executed in steps 1 and 2 are the same as Handover procedures executed in steps 4 and 5 in Figures 2a and 2b as the Handover procedure between CS Domain and IMS is agnostic of the previous Handover history.

3
Benefits and drawbacks

The benefits of this proposal include:

· The solution provides an access agnostic approach with cohesive techniques applied for Handovers in both directions, CS to IMS and IMS to CS.

· The subsequent Handovers and Handbacks are handled in an efficient manner. Such Handovers do not result in daisy chain effect that results from use of disjoint techniques applied in CS to IMS and IMS to CS directions.

· The CS call/IMS session is anchored at CIVCS for the life of the CS call/IMS session that enables comprehensive billing with complete Handover history.

· The solution does not impact the CS or PS Domain Core Network, or the Access Network for mobility between GERAN/UTRAN CS and I-WLAN. 
· The solution is based on a service in user’s home IMS network; therefore, CIVCS service delivery to the user is not impacted when roaming in non supporting networks.
· The solution applies to all roaming situations and has no restrictions on the location of the WLAN or CS MSC.

The drawbacks of this proposal include:
· None identified so far.

Editor’s Notes:

· The use of CIVCS for providing CS-IMS voice continuity when the IMS is accessed over UTRAN is for further study.
· Alignment with contribution S2-051193 on the terminology is for further study.

4.
Conclusion and Proposal

Agree for inclusion of the proposed text in Section 6.x of this document in the appropriate section of the baseline TR 23.806.
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