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1.
Introduction

This paper presents a solution for dynamic anchoring of CS calls with CS-IMS Voice Continuity Service (CIVCS) using a new CS service, Dynamic Anchoring of CS Calls at IMS, referred to hereafter as DACCI. This contribution proposes text for inclusion in sections 6.x.1, 6.x.6 and 6.x.7 of TR 23.806.

Please refer to the companion papers (see [1], [2], [3], [4], [5]) for architectural details on CIVCS.

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.1.2
Dynamic CS Anchoring for CIVCS using DACCI

DACCI is a new CS domain service that provides dynamic anchoring of CS calls at CIVCS.

Enablement of first CS to IMS voice transition for a CS call using DACCI provides dynamic means of anchoring CS calls in IMS. DACCI anchors CS bearer in an IM-MGW upon first CS to IMS transition in order to enable subsequent transitions between CS and IMS via CIVCS. This helps eliminate the requirement for static anchoring of CS calls whereby calls are anchored with CIVCS at initial call setup resulting in resource inefficiencies.

DACCI is a new Call Control service which can be requested by the UE via USSD, Facility Invocation or any other enabler as determined by a further study on DACCI enablers. DACCI transfers the Call Control Protocol State Machine of a user’s CS-IMS call from CS domain to the IM Subsystem upon UE’s request.
DACCI uses the Mobility Event package (ref [6]) to communicate with CIVCS, session information required to perform transition from CS to IMS.

DACCI is applicable to all voice teleservices including the Emergency Call Service.
6.x.6.1.2
First CS to IMS Handover using DACCI
Figure 1 below provides a walk through of a first CS to IMS transition enabled by DACCI.
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 Figure 1: First CS to IMS Handover using DACCI
· The UE registers with IMS as it detects border conditions requiring handover to IMS. If a CIVCS call anchor reference is available, the UE executes CS to IMS Handover via CIVCS as described in a companion paper (ref [4]). If a CIVCS call anchor reference is not available at the UE, then it uses DACCI to execute Handover to IMS.
· The UE communicates connected party information with an intent to execute DACCI enabled CS to IMS Handover to CIVCS in a Notify. The connected party information is communicated to CIVCS for use in subsequent Handover from CS to IMS for the case when HO URI cannot get communicated to the UE due to lack of WLAN coverage at the time of establishing of CS leg upon subsequent Handback to CS. CIVCS assigns a unique Handover CS Identifier to be used for the first CS to IMS transition using DACCI and communicates it to the UE in a Notify.
· UE invokes DACCI at the CS Core Network, providing a routing number derived from the CS HO Identifier to set up the Handover leg towards IMS. It also provides the CC Transaction ID of the session to be handed over.
· The MSC uses the routing number to establish an ISUP circuit connection toward CIVCS in IM Subsystem using procedures similar to the establishment of circuit connection toward target MSC for GSM/UMTS CS Domain Inter MSC Handovers. One way bearer path is established from the other end point for the extended bearer leg, resulting in a downlink bi-cast of the other endpoint’s bearer towards CS-IMS user’s CS and IMS legs. 

· CIVCS establishes a Routing B2BUA function before extending the IMS session toward UE for the new IMS session and communicates the session information to the UE to be used for subsequent Handback to CS, upon successful setup of the IMS session. 

· Upon sending 200 OK in response to the INVITE extended from CIVCS, the UE switches its bearer plane to IMS. An ISUP Answer message subsequently reports successful establishment of circuit connection to the MSC, thereby resulting in switch of the uplink bearer path for the user and release of the CS radio link at the MSC. 

· The MSC remains in the bearer path, but the call control is moved to CIVCS and the bearer is anchored at IM-MGW. 

6.x.6.5.1 Subsequent Handovers and Handbacks with DACCI enabled anchoring
Once a session anchor has been established at CIVCS and the session identifiers have been communicated to the UE, the UE executes all Inter domain Handovers via CIVCS using Handover procedures described in a companion paper (ref [1]). Subsequent Handovers result in establishment of new leg toward the UE followed by release of the old leg. The bearer for the other end remains anchored at the IM-MGW used to establish bearer for the first CS to IMS transition as shown in Figure 2 below.
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Figure 2: Use of CIVCS for subsequent Handovers
6.x.7.1.2 Multi-Session services support with DACCI
DACCI uses techniques similar to the techniques described in a companion paper (ref [4]) to transfer a CS call with multiple sessions from CS domain to IMS.

6.x.7.1.2.1 Handover of Multi-Session services
Figure 3 below provides a walkthrough of a CS to IMS transfer of a CS call to party A in the Held state and CS call to party B in the Active state.
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 Figure 3: Handover of Held/Active CS Sessions via DACCI
· The UE detects a need for DACCI enabled Handover, registers with IMS, and provides session state information to CIVCS.

· CIVCS allocates CS HO Identifiers for A’s and B’s session and communicates to the UE.

· UE executes Handover of A’s session to IMS using DACCI. It uses the CC Transaction Identifier to identify the session that needs to be handed over to the MSC. 

· The MSC allocates a new circuit connection for A’s session, extending it’s bearer toward CIVCS as described in previous section.

· CIVCS invokes a routing B2BUA function for A’s session communicating session specific information to the UE upon successful set up of the IMS leg for this session. CIVCS establishes A’s session in the Held state as suggested by session state information received from the UE.

· Upon completion of Handover of A’s session, UE executes Handover of B’s session. 

· The MSC allocates a new circuit connection for B’s session, extending it’s bearer toward CIVCS as described in previous section.

· CIVCS invokes a routing B2BUA function for B’s session, communicating session specific information to the UE upon successful set up of the IMS leg for this session.

3.
Benefits and drawbacks

The benefits of this proposal include:

· This approach enables dynamic anchoring with CIVCS that alleviates concerns around resource usage with static anchoring.

· The approach provides dynamic anchoring without any interactions with CS Supplementary Services that ECT based dynamic anchoring is subject to.

The drawbacks of this proposal include:

· Impacts CS domain nodes (requires an MSC upgrade).

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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