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1
Introduction
The IMS Adaptor approach has been introduced in 3GPP TR23.982 as an alternative for implementing the ICCF. This contribution provides some updates of the description in 3GPP TR23.982 for clarification.
2
Discussion
In the IMS Adaptor approach, the ICCF emulates a standard IMS capable UE towards the IMS core. In addition, the ICCF emulates a P-CSCF towards the IMS core. Following procedures as described in 3GPP TS23.228, the ICCF uses an I-CSCF to find the S-CSCF for a particular IMS subscriber. Subsequent SIP signalling goes directly between the ICCF and the S-CSCF.  As one option, both MGCF and ICCF can be configured to route SIP messages directly between each other. Alternatively, but not depicted in the figure below, I-CSCF and BGCF have to be used, respectively.
3
Proposal
( Begin 1st Change (
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 ICCF is referred to hereafter as the Application Server approach.
Another implementation of the Iy reference point between ICCF and CSCFs may be with a 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 3: The interaction between VCC and ICCF is for further study 
Editor’s Note 4: The handling of registration via the Iy reference point is for further study.
( End 1st Change (
( Begin 2nd Change (
6.1.5.4
Calls established using CS bearers with USSD transport for ICCC & IMS Adaptor approach for ICCF
This model is centred around the concept of emulating a standard IMS capable UE accessing IMS services via CS access, as an IMS end point, hence CS access specific adaptations are handled in the ICCF. In this approach, the ICCF emulates a P-CSCF towards the IMS core (see also Figure 6.1.5.4-1). The ICCF is not impacted by additional IMS sessions established over IP-CAN in case a suitable IP-CAN is available. 
Transparent CS Signalling, using USSD dialogues, is used to communicate needed session control signalling information from the UE using ICCC via the MSC-S / MSC/VLR through the HSS (at initial registration in IMS and when UE is roaming in a visited domain), or directly from the MSC-S / MSC/VLR, when UE is roaming or at home, to the ICCF (serving MSC assumed to have a suitable USSD application for ICS). ICCC is terminated in the CAAF of the ICCF and the CAAF performs necessary adaptation for the ICCC when relaying the Session Control Signalling to/from the RUA which presents SIP UA behaviour on behalf of the UE toward IMS.

Editor’s Note 1 : The protocol requirements of the signalling using USSD dialogues are for further study as IMS CS Control Protocol (ICCP).
Editor’s Note 2: The IMS registration performed over the RUA leg and the security implications are for further study.
For establishment of IMS sessions via CS access, the UE establishes a media control signalling path with the SIP UA (RUA) within the ICCF by establishing a CS call toward the ICCF (the CAAF in the ICCF is bypassed). Different options do exist to route the CS call from the UE to the ICCF. In parallel, it establishes a session control signalling path with the USSD Handler in the CAAF within the ICCF using transparent CS Signalling using USSD as described above.  The media control Signalling and session control Signalling are combined in the RUA at the ICCF for presentation of SIP UA behaviour for establishment of an IMS session.

The same principle applies for a terminating call to the UE, ie. ICCC is used to carry signalling needed for establishment and/or for any required control of terminating IMS sessions from the ICCF to the UE, and media transport over CS access is either established or an already established one is reused.

The UE uses a session control signalling path via the ICCF to control the service related to the first session (e.g. mid call handling).  Subsequent call related input is communicated to the ICCF using the session control signalling path; i.e. CS call setup procedures are not used for establishment of subsequent user sessions or for invocation of mid-call voice services. Upon Domain Transfer from CS access to PS access, the CS access related service state is released in both the ICCF and the UE. 

Use of the ICCC for session setup enables provisioning of MMTel bi-directional speech services to ICS UEs when using CS access with this model.




Figure 6.1.5.4-1: Signalling/Bearer Paths: USSD transport of ICCP with IMS Adaptor approach
NOTE 1: Some details omitted for brevity

NOTE 2: In some cases the bearer control signalling path can carry session control signalling for IMS session as well.
(  End 2nd Change (
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