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Introduction
This paper along with companion papers listed in References, introduces ICS Architecture solution based on the ICCC. This paper provides Reference Architecture for enablement of ICS using ICS UEs.
Note: The Reference Architecture in this paper and companion papers make use of Reference points as defined in [10] as below:

Reference point: A conceptual point at the conjunction of two non-overlapping functional groups (source: ITU-T I.112).
Proposal/Recommendation
Add the following text in TR 23.982.

*** Begin New Text 1 *** 
3.1 
Definitions

UE Leg: The call leg between the RUA and the UE. It is formed at the RUA by combining of the CS call established between the UE and the RUA to set up the voice bearer, and the ICCC established between the RUA and the UE either directly or via the CAAF.
RUA Leg: The call leg between the RUA and the remote end. It is formed at the RUA for presentation of the SIP UA behaviour to IMS on behalf of the UE. The TAS, VCC AS and other Application Servers are invoked on the RUA Leg.
*** End New Text 1 *** 
*** Begin New Text 2 *** 

3.3 
Abbreviations

CAAF
CS Access Adaptation Function
ICCC
IMS CS Control Channel

ICS
IMS Centralized Services

ICCP
IMS CS Control Protocol
ICCF
IMS CS Control Function

L-CAAF
Local CS Access Adaptation Function

L-CAAF-n
Local CS Access Adaptation Function-network equivalent
RUA
Remote User Agent

R-CAAF
Remote CS Access Adaptation Function
*** End New Text 2 *** 
*** Begin New Text 3***

6.1.2
ICS Reference Architecture 

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: 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. 

6.1.2.1
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).
6.1.2.1.1
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.   
The RUA may be realized as an IMS Application 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 RUA is referred to hereafter as the Application Server approach.
Another implementation of the RUA may be with a Gm interface to the P-CSCF. 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 RUA is perceived from IMS point of view as an IMS user with capability bi-directional speech only. This approach for physical realization of RUA is referred to hereafter as the IMS Adaptor approach.
Editor’s note: A decision would be required for selection of one physical implementation of RUA.
Editor’s note: Call independent aspects such as user configuration of supplementary services are FFS.
Editor’s note: The decomposition of the VCC AS (e.g., DTF, CSAF) and how it interacts with ICS is for further study. 
6.1.2.1.2
CS Access Adaptation Function (CAAF) 

The CS Access Adaptation Function (CAAF) is an adaptation function for the service control signalling between CS domain and IMS. The CAAF conveys the service control signalling information received from the ICS UE over CS access signalling to the RUA and vice versa. The RUA uses the information received from the CAAF for initiation and control of SIP sessions. 

The Remote CS Access Adaptation Function (R-CAAF) resides in the ICCF with a Local CS Access Adaptation Function (L-CAAF) provided in the ICS UE. 

The CAAF is not employed in the ICCF and the UE when using SIP over PS bearers for the ICCC.

6.1.2.2
ICS UE

The ICS UE is a UE capable of ICS. An ICS UE communicates via ICS-1 with the ICCF. 

The UE contains the L-CAAF for enablement of ICCC with CS Access Signalling.
6.1.4
ICS Reference Points

6.1.4.1
Ix Reference Point

For ICS UEs, the Ix reference point is used between the ICS UE and the ICCF. The Ix reference point implements the ICCC. The ICCC may be established through the CS domain network using CS Access Signalling or through PS domain using PS transport. 
6.1.4.2
Iy Reference Point

Iy reference point is used between the ICCF and the CSCF for presentation of the SIP UA behaviour toward IMS for control of user sessions.
*** End New Text 3 ***
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