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Abstract: This document proposes the clarification of CS bearers on the capability of supporting multimedia as well as speech.
Introduction
Since last meeting we have documented the conclusion that speech media of a session may be transmitted over CS access and bi-directional video may be transmitted multiplexed with speech over CS access (BS30). So, ICS sessions may use CS multimedia bearers as well as speech bearers. However, in many places of TR23.892 v1.4.1, the bearers are still being entitled and confined to “speech” or ”voice” bearers. 
This document gives revisions on some of those statements, and tries to make them consistent with the conclusion.
Proposed Changes
It is proposed to modify the following text in TR 23.892.

*** Start of first change *** 
3.1
Definitions

Bearer Control Signalling Path: Standard CS signalling path used to control the call established to setup CS bearer between the UE and IMS.

ICS UE: The ICS UE is a User Equipment that contains the new UE capabilities defined in this document and that is capable of receiving telephony services and other services offered by IMS while the bearer is established via CS.  An ICS UE can also be a UE which can access IMS via an IP-CAN that supports the full duplex speech/video component of the IMS multimedia telephony service, and follows the procedure defined in TS 22.101 [1], TS 22.173 [2], TS 23.228 [4], TS 24.229 [6] and TS 24.173 [5]. An ICS UE is not necessarily capable of VCC.
Session Control Signalling Path: Signalling path established between the UE and the ICCF, either directly via PS through an IP-CAN or via CS network elements such as the VMSC and the HSS for enablement of IMS control of user sessions at the ICCF when using CS bearers.
UE Leg: The call leg between the ICCF and the UE. It is formed at the ICCF by combining of the CS call established between the UE and the ICCF to set up the bearer, with the control information communicated between the UE and ICCF to enable the completion of the call towards the remote end.
***End of first change *** 
*** Start of 2nd change *** 

6
Architecture Alternatives

6.1
Introduction
The architectural alternatives described here may broadly be divided into those that have UE impacts and those that do not. Descriptions of the alternatives that impact the UE follow the ICS Reference Architecture and Reference Point clauses. The alternatives that do not impact the UE are described in a clause following the ICS Reference Architecture.
In the architecture alternatives described here 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 bearers as described below.
6.1.1
IMS CS Control Channel (ICCC)

The IMS CS Control Channel (ICCC) is a logical control channel used to transport signalling between the ICS UE or L-CAAF-n 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 bearers. The ICCC between the UE and the ICCF can in principle be established over the CS domain network, in which case it is referred to as I1-cs, or over the PS domain, in which case it is referred to as I1-ps. When I1-cs is established it can also be used for effecting communication service setting modifications or ICS UE could establish a circuit switch data connection and run Ut over it.

6.2
Reference Architecture for ICS UEs
6.2.1
Reference architecture diagram

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

6.2.2
IMS CS Control Function (ICCF)

6.2.2.1
Remote User Agent (RUA)

The Remote User Agent (RUA) performs SIP User Agent functions on behalf of the ICS UE for IMS sessions established using CS bearers.
Editor’s Note:
Interaction details between the redirection functionality in the ICCF versus the one used in the VCC application is FFS
The RUA combines the CS call established between the UE and the RUA to set up a 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.

6.2.2.2.1
I1-ps  approach
The Gm reference point is used to realize the I1 reference point with use of 3GPP SIP signalling for registration and session control. The ISC interface and the Ma reference point are used for PSI routing to the ICCF to establish bearer via the CS domain. The Ut reference point is used for communication services setting modifications.
6.2.2.2.2
I1-cs  approach

The A/Iu interface as well as the gsmSCF-HLR interface is used to realize the I1 reference point with use of USSD transport to carry information required to generate IMS signalling at the ICCF. The ISC interface and the Ma reference point are used for PSI routing to the ICCF to establish bearer via the CS domain.
***End of 2nd change *** 
*** Start of 3rd change *** 

6.3a
ICS Architecture for ICS UE and non-ICS UE

6.3a.3     Signalling and Bearer Architecture for ICS UE: I1-ps with Bearer Control Signalling Path established via standard VMSC
Same as in Section 6.5.1 Signalling and bearer architecture for full duplex speech/video over CS access.
6.3a.7     Signalling and Bearer Architecture for an ICS User who only owns a non ICS UE which is capable of receiving voice/video telephony services only over GSM/UMTS CS access

Same as in Section 6.8.a.1.1.
***End of 3rd change *** 
*** Start of 4th change *** 

6.5
Architectural alternative: I1-ps approach
6.5.1
Signalling and bearer architecture for full duplex speech/video over CS access
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 I1-ps when support of the full duplex speech/video component of the IMS multimedia telephony service is not available over PS bearer.

Figure 6.5.1-1: Signalling/Bearer Paths for PS transport of ICCC

In this model the I1-ps is enabled by using IMS SIP signalling over PS bearers, and is used for session setup when establishing IMS voice/video sessions using CS voice/video bearers. IMS SIP signalling is used in the UE for control of all calls with the I1-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/video 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 I1-ps for session setup for this model enables the capability to provide all services exclusively by IMS.

The CAAF is not required when using I1-ps with RUA providing control of IMS sessions using CS voice/video bearers.
***End of 4th change *** 
*** Start of 5th change *** 

6.6
Architectural alternative: I1-cs Application Server approach

6.6.1
Signalling and bearer architecture for full duplex speech/video over CS access

***End of 5th change *** 
*** Start of 6th change *** 

6.13
Service Support for ICS UE, using I1-ps and I1-cs approach, ICCC for call setup
6.13.1
Line ID Services (OIP, OIR, TIP, TIR)

With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS. ICCC is used for communication of Line ID information between the IMS and the UE for IMS sessions using CS voice/video media.

6.13.5
Mid call services (Communication Hold, CW, Conf, Communication Transfer)

With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS. ICCC is used for communication of service control signalling between the IMS and the UE for IMS sessions using CS voice/video media.
6.14
Service Support for ICS UE using I1-cs approach, CS call control with CAMEL for call setup
6.14.5
Mid call services (Communication Hold, CW, Conf, Communication Transfer)

With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS. ICCC is used for communication of service control signalling between the IMS and the UE for IMS sessions using CS voice/video media.
***End of 6th change *** 
*** Start of 7th change *** 

7.3
Conclusion on use of ICCC  

Two different methods of call control have been documented for initiation of ICS UE sessions established using CS bearers:

-
Method 1: Using ICCC (SIP with I1-ps or ICCP with I1-cs) in conjunction with 3GPP TS 24.008 signalling

-
Method 2: Using CAMEL based redirection to IMS in conjunction with 3GPP TS 24.008 signalling. 
Both of these methods are recommended for standardization of ICS UE session originations and terminations when using CS bearers.
Operator policy may control the use of I1-cs or I1-ps.
ICCC has to be used for mid-call signalling and to setup subsequent sessions.

***End of 7th change *** 
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