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Introduction
At present, the term ICCC (IMS CS Control Channel) is used to refer to a signalling channel between an ICS UE and IMS, which is used when the ICS UE accesses IMS services by using CS voice bearers. 
The current assumption is that the IMS CS Control Channel can be implemented either over a CS domain or a PS domain. Its functional characteristics may not depend on the access domain and the underlying transport mechanisms, however, the endpoints of this channel do depend on the access domain. In particular, when the CS domain is used, the ICCC terminates to the R-CAAF function in the IMS network, whereas, when the PS domain is used, the ICCC terminates to the RUA function in the IMS network. This situation is shown schematically below.




It is therefore not correct to use a single term (ICCC) to refer to the IMS CS Control Channel independently from the access domain because (1) this cannot distinguish between the two cases shown above, and (2) does not comply with the definition of a “channel” as a path between two specific endpoints. 
Proposal

Based on the above arguments, it is proposed to use the terms ICCC-cs and ICCC-ps to refer the IMS CS Control Channel with a CS and PS transport respectively. The following changes in TR 29.982 are proposed for approval.
First change
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

CAAF
CS Access Adaptation Function

ICCC
IMS CS Control Channel

ICCC-cs
IMS CS Control Channel implemented over the CS domain
ICCC-ps
IMS CS Control Channel implemented over the PS domain
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

VCC
Voice Call Continuity 

Second change
6 Architecture Alternatives

Editor’s Note: This section will describe and evaluate detailed reference architectures, including network elements, interfaces and reference points, suitable to provide Centralized IMS Services 

6.1 Alternative 1

6.1.1
Introduction

In this architecture alternative a fundamental part of the architecture is the concept of the IMS CS Control Channel (ICCC). This is a logical control channel, established between the UE and an IMS network element for establishment and/or service control of IMS sessions using CS voice bearers as described below.

6.1.1.1
IMS CS Control Channel (ICCC)

The IMS CS Control Channel (ICCC) is a logical control channel used to transport control signalling between the ICS UE and the IMS when accessing IMS services via the CS domain. ICCC is used when needed, e.g. for IMS registration, on session establishment and/or service control of IMS sessions using CS voice bearers. The ICCC can in principle be established over the CS domain network, in which case it is referred to as ICCC-cs, or over the PS domain, in which case it is referred to as ICCC-ps. 
The transport mechanism for ICCC-cs is USSD and the transport mechanism for ICCC-ps is a PS bearer.
The USSD transport mechanism does not offer as much bandwidth as the PS bearer so when using the USSD transport mechanism the limited bandwidth has to be taken into account and a suitable IMS CS Control Protocol (ICCP) is required. The ICCP may be implemented as a functional or stimulus protocol as driven by the architectural requirements. Details of ICCP implementation are for further study. 
IMS SIP signalling is carried over the ICCC-ps.
Editor’s Note 1: Procedures for use of ICCC for IMS registration when using CS access, and session establishment and/or service control of IMS sessions established using CS voice bearers are FFS.

Editor’s Note 2: ICCC only applies to MMTEL services. Potential use of ICCC for non-MMTEL services is FFS.

Editor’s Note 3: Use of ICCC with USSD transport for call Independent operations such as user configuration of supplementary service data is FFS.
Third change
6.1.5
Signalling and bearer architecture for full duplex speech over CS access

6.1.5.1
Introduction

Different models for the signalling/bearer architecture for full-duplex speech service with IMS centralized services over CS access are discussed in the following.
6.1.5.2
Calls established using CS bearers with use of ICCC-ps
When in CS coverage with simultaneous PS access available, e.g. UTRAN, the ICS UE may use IMS SIP signalling over PS bearers for enablement of ICCC-ps when support of the full duplex speech component of the IMS multimedia telephony service is not available over PS bearer. 
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Figure 6.1.5.2-1: Signalling/Bearer Paths for PS transport of ICCC
In this model the ICCC-ps is enabled by using IMS SIP signalling over PS bearers, and is used for session setup when establishing IMS voice sessions using CS voice bearers. IMS SIP signalling is used in the UE for control of all calls with the ICCC-ps established through the Session Control Signalling Path over PS access. Standard IMS call control procedures are used to set up the Session Control Signalling Path between the UE and remote end with the RUA inserted in the session path. No bi-directional speech media is transmitted over the IP-CAN. In parallel, the UE establishes a Bearer Control Signalling path with the RUA by establishing a CS call toward the RUA. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the RUA for presentation of the IMS session toward the CSCF on behalf of the UE. 

The UE maintains the SIP/SDP state machine with RUA also maintaining a copy of the state data when present in the session path.

Use of the ICCC-ps for session setup for this model enables the capability to provide all services exclusively by IMS.

The CAAF is not required when using ICCC-ps with RUA providing control of IMS sessions using CS voice bearers.

6.1.5.3
Calls established using CS bearers with USSD transport for ICCC-cs & Application Server approach for RUA
The Signalling/bearer paths for an IMS session established via CS access with USSD transport of the ICCC-cs and Application Server approach for RUA are described in figure below.
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Figure 6.1.5.3-1: Signalling/Bearer Paths-USSD transport with AS approach for RUA
NOTE: gsmSCF used for redirection of CS calls and USSD processing is not shown for brevity

USSD is used for transport of the ICCC-cs communicating the Session Control Signalling via the VMSC to the CAAF. The CAAF performs necessary adaptation when relaying the Session Control Signalling to RUA which presents SIP UA behaviour on behalf of the UE toward IMS.

Two options are possible for establishment of IMS sessions using USSD transport for ICCC-cs:

Editor’s note: Either one or both of these options are expected to be recommended for standardization as determined at the TR conclusion.
6.1.5.3.1
Use of ICCC for IMS session setup
In this alternative, ICCC-cs is used for session setup when receiving IMS services via CS access. SIP, as generated by the RUA, is used for control of IMS sessions using CS voice bearers. The UE establishes a Bearer Control Signalling path with the RUA by establishing a CS call toward the RUA. In parallel, it establishes the ICCC-cs through the Session Control Signalling Path with the CAAF and RUA using USSD. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the CAAF/RUA for presentation of SIP UA behaviour for establishment of an IMS session.

The UE maintains the key elements of the SIP/SDP state machine and the RUA also maintains a copy of the state data when present in the session path.

Use of the ICCC-cs for session setup for this model enables the capability to provide all services exclusively by IMS.
6.1.5.3.2
Use of CS call control procedures for first session setup, CAMEL used to redirect CS calls to IMS
In this alternative, standard CS call control procedures are used for setup of the first UE session with CAMEL used for redirection of the first user session to IMS. The ICCC-cs is used for subsequent session set up and control of mid call services. SIP is used with the RUA providing SIP UA behaviour on behalf of the UE for control of all user sessions.  The Bearer Control Signalling path is established between the UE and the RUA by redirecting the CS call toward the RUA using CS redirection techniques such as the CAMEL origination triggers.
If a supplementary service needs to be invoked for the first user session, the UE uses ICCC-cs to control the service related to the first session.  The UE uses the ICCC-cs for establishment and service control of the second user voice session. CS call setup procedures are not used for establishment of subsequent user sessions or invocation of mid-call voice services. The RUA maintains the SIP/SDP state machine. Upon Domain Transfer, the service state is released in the UE. The RUA is therefore inserted in the session path for IMS sessions established for a dual mode UE for synchronization of service data post Domain Transfer to CS when using this model.
Call based (temporary) line identification services shall be provided as assisted by CS domain with this model.
Editor’s Note: The need for distributed service configuration for some Supplementary Services e.g. Line ID services with this model is FFS.

6.1.5.4
Calls established using CS bearers with USSD transport for ICCC-cs & IMS Adaptor approach for RUA
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 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-cs 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-cs is terminated in the CAAF of the ICCF and the CAAF performs necessary adaptation for the ICCC-cs 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 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-cs 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 to PS, the CS access related service state is released in both the ICCF and the UE. 

Use of the ICCC-cs for session setup enables provisioning of MMTel bi-directional speech services to ICS UEs when using CS access with this model.
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Figure 6.1.5.4-1: uICS-SIPUSSD/IA: Signalling/Bearer Paths

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.
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