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1. Introduction
It has been established that support of mid call services using Distributed service model (documented in Sections 6.3.7.1 thru 6.3.7.3 of TR 23.806) is not feasible due to undesirable user experience resulting from re-establishment of the service state machine in the transferring-in domain upon each Domain Transfer. Centralized service model is deemed sustainable long term solution for support of mid call services; however, complete specification of a solution based on Centralized service model may not meet the market timeframe for VCC as it requires extensive feasibility study and analysis of two different alternatives, one requiring an MSC upgrade (documented in Sections 6.3a of the TR) and the other requiring UE enhancements (documented in Section 6.3.7.4 of the TR). 
One of the options under consideration for the initial specification of VCC is to disallow Domain Transfers while any of the mid call services are active. Although this may be acceptable for low penetration supplementary services like Conferencing and Call Transfer, disallowing Domain Transfers when Call Hold and Call Wait are active may be seen as an undesirable, restrictive solution because of the high penetration of these supplementary services in the current market.
We therefore present here a phased approach that introduces mid call service support of VCC using a hybrid of Distributed and Centralized models and evolves it to a full blown Centralized model in a later timeframe.

2. Phased introduction of mid call service support with VCC

2.1 Initial Specification: Dynamic Anchoring of mid call services in IMS 
2.1.1 General

This solution is a hybrid of the Distributed model documented in sections 6.3.7.1 thru 6.3.7.3 and the Centralized model documented in section 6.3.7.4 of TR 23.806. It is a short term compromise which alleviates the undesirable affects of Distributed model such Domain Transfer procedure latency and service disruption while keeping the UE requirements to a minimum by not impacting the current CS call setup procedures.
High level principles of this solution are specified below.
2.1.2 CS call establishment procedures

Standard CS procedures are used for call setup and subsequent call control.
2.1.3 Handling of mid call services in CS domain and initial Domain Transfer to IMS

Distributed service model (sections 6.3.7.1 thru 6.3.7.3 of TR 23806) is used for control of mid call services in CS domain and initial Domain Transfer to IMS. Widely used mid call services such as Call Hold and Call Wait are transferred over to IMS as part of initial Domain Transfer using the Distributed model.
Domain Transfer to IMS is not allowed when CS Multiparty service is active at the time of the detection of triggers for Domain Transfer.
2.1.4 IMS session establishment procedures 

Standard IMS procedures are used for call setup and subsequent call control.
2.1.5 Handling of mid call services in IMS and Domain Transfer to CS domain
Standard IMS procedures are used for service control. Domain Transfer to CS follows the principles of Centralized model documented in Section 6.3.7.4 of TR 23.804. A Remote Service Control Channel (RSCC) is established between the UE and the IMS as part of Domain Transfer procedure to CS domain. The RSCC transports service control signalling between the UE and the IMS via the CS domain. All mid call services (ex: hold, call wait, conferencing) which are active before Domain Transfer to CS domain remain anchored in IMS and are controlled via the RSCC after the Domain Transfer. Please refer to a companion paper [ref: S2-06xxxx Centralized Service Control – Simplified] that refines and simplifies the concepts documented in 6.3.7.4 for definition of RSCC.
2.1.6 Subsequent Domain Transfers 

Subsequent Domain Transfers follow the principles of Centralized model. All mid call services are controlled in IMS post subsequent Domain Transfers. When using CS access to receive services, the RSCC tandems the service control signalling to the IMS via the CS domain. 

2.2 Intermediate Step: Use of RSCC for service control post call setup in CS domain
Please see companion paper [ref: S2-06xxxx Centralized Service Control – Simplified] for details on this solution. This approach may be used an intermediate step if needed.

2.3 The End Goal: IMS call control for CS and PS access

SIP call control is used for control of calls when using CS and PS access. Two alternatives have been suggested for realization of this solution, one that relies on the UE providing the SIP call control is documented section 6.3.7.4 of TR 23.806; the other alternative uses an AGCF function associated with the CS MSC to provide SIP call control and is documented in section 6.3a of the TR.
Further study is required to outline detailed mid call service behaviour with this model.

3. Conclusion and Proposal

Agree on the phasing for VCC support of mid call services. TS 23.206 contributions to be prepared for the next SA2 meeting outlining detailed mid call service behavior using the dynamic anchoring of services in IMS approach, pending on the outcome of this discussion.
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