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Introduction
This paper provides a discussion/proposal for enablement of Domain Transfers for ICS and ICS interactions with Rel-07 VCC. 
Background

An excerpt from TS 23.206 v 7.2.0 on VCC Reference Architecture is provided here to help build this analysis:

“

5.3.1.2
Functional Entities used by the VCC application

5.3.1.2.1
Domain Transfer Function (DTF)

The Domain Transfer Function (DTF) uses the ISC reference point towards the S-CSCF for execution of the Domain Transfer functions. The DTF performs the following functions:

-
Executes the transfer of the VCC UE access between the CS domain and IMS as requested by the VCC UE.

-
Insertion of 3rd Party Call Control (3pcc) upon call establishment to enable transfers between the CS domain and IMS.

-
Maintains Domain Transfer Policies.

-
Maintains information describing the current domain being used by the VCC user's active session for use in subsequent domain selection.

-
Provides Domain Transfer specific charging data.

-
Preserves the information necessary to deliver Calling Line Identity for VCC UE voice sessions anchored in IMS.

-
Preserves the information necessary to deliver Connected Line Identity for VCC UE voice sessions anchored in  IMS.

Editor's note: 
In case user's Late Call Forwarding, Call Deflection or Explicit Communication Transfer Supplementary Services is invoked in the CS domain after anchoring in IMS, the DTF shall maintain the correct call state so that domain transfers for subsequent calls of the user are not rejected. It is for further study as to how the DTF maintains the correct call state.
5.3.1.2.2
Domain Selection Function (DSF)

The Domain Selection Function provides selection of the domain to be used for delivery of a VCC UE's incoming call, as specified by operator policy or user preferences. Operator policy shall have precedence to user preferences. The DSF performs the following functions:

-
Determines IMS registration status to aid in domain selection.

-
Determines CS registration status to aid in domain selection.

-
Communicates with the DTF to retrieve current domain used for VCC UE active calls to use it in domain selection for incoming calls.

-
Determines the CSRN.

NOTE 1:
It is an implementation option as to how the DSF determines the CSRN. The DSF may collaborate with the CSAF for determination of the CSRN.

NOTE 2:
The location where the Domain Selection operator policy and user preferences are stored is not specified in this document.

5.3.1.2.3
CS Adaptation Function (CSAF)

The CS Adaptation Function (CSAF) acts as the VCC UE's proxy into IMS for: CS originated calls and CS legs established for Domain Transfer to CS.
The CSAF performs the following functions:

-
Identifies the VCC user to IMS for CS originations and CS legs established for Domain Transfer to CS.

-
Communicates call related data from CS domain to IMS; e.g. communication of original called party number for CS originations.

-
Allocate/deallocate IMRN for routing CS calls to IMS.

-
Is a SIP UA to IMS for CS calls on behalf of the VCC UE.

CSAF uses the Ma towards the I-CSCF and the ISC towards the S-CSCF.

NOTE 1:
The CSAF may collaborate with the CAMEL Service for interworking with CS domain as needed.

NOTE 2:
The interaction of CSAF and CAMEL Service is outside the scope of this specification, therefore the allocation entity (CSAF or CAMEL Service) of IMRN is an implementation decision.

5.3.1.2.4
CAMEL Service

The CAMEL service function operates either independently or in collaboration with the CSAF. It performs the following functions:

-
Enforces CS redirection policy.

-
Allocate IMRN for routing CS calls to IMS.

-
Communicates call related data from the CS domain to the IMS; e.g. communication of original called and calling party numbers for CS origination.

-
Reroutes the CS calls to the IMS using an IMRN.

-
Resolves the VCC Application Servers' PSI from the VDN upon Domain Transfer to CS.

NOTE 1:
Use of the HSS by the gsmSCF to access the CAMEL Service is for further study.

NOTE 2:
The interaction of CSAF and CAMEL Service is outside the scope of this specification, therefore the allocation entity (CSAF or CAMEL Service) of IMRN is an implementation decision.

”

Discussion
Use of VCC Application FEs

The VCC Application FEs’ responsibilities include the following:

1. Redirection of CS calls to IMS.

As stated in the TS 23.206 excerpt above, the CSAF and the CAMEL Service are used for this function.

2. Domain Selection of incoming calls for delivery via CS domain or IMS.

As stated in the TS 23.206 excerpt above, the DSF is used for this function.

3. Domain Transfers between CS domain and IMS.

As stated in the TS 23.206 excerpt above, the DTF is used for this function.

IMS Centralized Services enables establishment of IMS sessions over CS access; i.e. the sessions established for IMS subscribers using the CS access are presented to IMS as IMS sessions. 

The DTF is required for Domain Transfer of the ICS user sessions; procedures for establishment and anchoring of IMS sessions in TS 23.206 apply to ICS user sessions established over PS and CS access.

The Rel-07 VCC Domain Transfer procedures require enhancements for support of transfers of IMS sessions between CS and PS access. Further enhancements to these procedures are required for support of Domain Transfer of multiple sessions. Refer to the companion papers [1] [2] [3] for details on the Domain Transfer procedures for ICS users.
Proposal/Recommendation

Add the following text in TR 23.892 in the Architectural Requirements.
*** Begin new text ***

5.2.x
Use of VCC Application Domain Transfer with ICS

Domain Transfer functions of TS 23.206 shall be used to enable service continuity of IMS sessions between PS and CS access for sessions established by ICS UEs capable of VCC. 

The Rel-07 VCC Domain Transfer procedures require enhancements for support of transfers of IMS sessions between CS and PS access. Further enhancements to these procedures are required for support of Domain Transfer of multiple sessions. 
5.2.x
Access domain selection

Access domain selection shall be performed for ICS. 

5.2.x
Redirection of CS calls to IMS

Redirection of CS calls to IMS should be possible.

*** End new text ***
*** Begin Change 1 ***

6.1.2.1
Reference architecture diagram

The figure below provides a Reference Architecture for IMS voice sessions established by an ICS UE using CS voice bearers and for voice sessions transferred between CS and PS access.
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Figure 6.1.2.1-1: ICS – Reference Architecture 

NOTE: Only relevant functions are shown.
The architecture introduces two new logical functions, the IMS CS Control Function (ICCF) and the ICS UE, as described below. 

6.1.2.2
IMS CS Control Function (ICCF)

The IMS CS Control Function (ICCF) provides functions necessary for provision of IMS services for calls originated or terminated over CS access networks and for calls transferred between CS and PS access networks. The ICCF belongs to the IMS home network and is comprised of two functions: the CS Access Adaptation Function (CAAF) and the Remote User Agent (RUA).

6.1.2.2.1
Remote User Agent (RUA)

The Remote User Agent (RUA) performs SIP User Agent functions on behalf of the ICS UE for IMS voice sessions established using CS voice bearers.

The RUA combines the CS call established between the UE and the RUA to set up a voice bearer, and the ICCC established between the RUA and the UE either directly or via the CAAF. It enables the completion of the call leg towards the UE, referred to hereafter as the “UE Leg”; and presents the session through the S-CSCF toward the other party, on a call leg referred to hereafter as the “RUA Leg”. The UE Leg and the RUA Leg form a B2BUA at the RUA. The TAS and other Application Servers are executed on the RUA Leg as part of standard service execution logic at the S-CSCF. The session processing complies with the current IMS procedures (e.g. MMTel as in TS 24.173[5] for standardized supplementary services). In other words TAS and other IMS Application Servers do not see a difference regarding the current IMS/MMtel procedures, whether it serves a UE roaming in CS or in IP-CAN. This does not exclude access specific information passing via SIP and its use when necessary by the services.

6.1.2.2.2
Realization of the ICCF   

The ICCF may be realized as an IMS Application Server with an ISC interface to S-CSCF. In this mode, it is invoked as the very first SIP AS in the originating call and the last one in terminating calls i.e. closest to the access. It needs to be ensured that the VCC Application Server is either second for originating calls or second last for terminating calls. This approach for physical realization of the ICCF is referred to hereafter as the Application Server approach.

Another implementation of the I2 reference point between the ICCF and CSCF’s may be with the Mw reference point to the I-CSCF and S-CSCF for routing of registration, originating and terminating calls. In this mode, it acts as an IMS UE remotely controlled from the ICS UE, i.e. an ICS user connected via CS access and the ICCF is perceived from IMS point of view as an IMS user with capability bi-directional speech only. This approach for physical realization of the ICCF is referred to hereafter as the IMS Adaptor approach.

Editor’s Note 1: A decision would be required for selection of one physical implementation of RUA.

Editor’s Note 2: Call independent aspects such as user configuration of supplementary services are FFS. 

Editor’s Note 4: The handling of registration via the I2 reference point is for further study.

*** End Change 1 ***
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