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Addresses a footnote suggesting a need for further study into a procedure for the communication services setting modifications where PS domain is not available. The proposal is to enable support for XCAP for communication services setting modification for both CS and PS access.
1st change

5.2
Architectural Requirements

5.2.1
Service consistency

The following requirements are defined to ensure service consistency:

-
It shall be possible to provide the services offered by the Telephony Application Server to the users who are accessing the network via the CS domain or via an IP-CAN support MMTel full duplex speech service set as defined in 3GPP TS 22.173 [2] & 24.173 [5]. 
-
Current definition of the MMTel multimedia telephony service definitions offered by the TAS as defined in 3GPP TS 22.173 [2] and 24.173 [5] shall not be changed due to the centralization of services in IMS.

-
Home IMS network services shall be provided when using CS access for speech media transport in home and roaming networks;   however a reduced service offering may be provided subject to the constraints of the access network. 

-
Home IMS network services shall not be impacted by the solution for Centralized IMS Service Control when using an IP-CAN for speech media transport in home and roaming networks.

-
The solution shall support call independent IMS supplementary services management for users who are accessing the network via the CS domain or via an IP-CAN
-
Solution needs to work also over international transit networks.
Editors Note 1:
The capabilities of the international transit networks need to be identified.
-
It shall be possible to support Emergency Call and Priority Services (ETS) for IMS Centralized Services users. 

Editor’s Note 2: Other services beside the one defined in TS 22.173 [2] is FFS.

2nd change

5.5.2
Session Scenarios when a PS network is used that does not support the full duplex speech component of the IMS multimedia telephony service
When the UE has access to a PS network that does not support the full duplex speech component of the IMS multimedia telephony service or where the full duplex speech component of the IMS multimedia telephony service is not allowed but where the UE can use a CS domain to access IMS services, then the solution shall support the IMS session scenarios specified in clause 5.5.3.

NOTE: It is not clear how the UE understands if a PS network is capable of supporting the full duplex speech component of the IMS multimedia telephony service, but this issue is considered out of the scope of this document.

5.5.3
Session Scenarios when a CS network is used to access IMS services

5.5.3.1
Session scenarios for an ICS UE
When an ICS UE accesses IMS services over a CS network, then the following IMS session scenarios shall be supported according to the procedures specified in 3GPP TS 22.101 [1], 22.173 [2], 23.228 [4], 24.229 [6] and 24.173 [5],  along with the solution specified in this document. 
-
Basic voice service origination and terminating sessions.

-
Voice origination and termination service sessions with Line ID services (e.g. OIP, OIR, TIP, TIR) controlled in IMS.

-
Voice origination and termination service sessions with Communication Barring services controlled in IMS.

-
Voice termination service sessions with Communication Diversion services  controlled in IMS.

-
Voice origination and termination service sessions with mid-call services (e.g. Hold/Resume, Conferencing, CW, ECT) controlled in IMS.
-
Communication services setting modifications (e.g., changing forwarding info or activating barring services, etc).

The solution shall provide also generic capabilities to enable introduction of new bi-directional speech related IMS services via CS bearer without further standardisation. 

3rd change

6.1.1
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 and/or communication services setting modifications. The ICCC 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. 

-
Transport mechanism for I1-cs is USSD and the transport mechanism for I1-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 and XCAP signalling is carried over the I1-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.

4th change

6.2
ICS Reference Architecture

6.2.1
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 6.2.1-1: 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. 

6.2.2
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, for calls transferred between CS and PS access networks and for communication services setting modifications. 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). The ICCF also hosts XCAP client functionality in order to support modification of communication services settings.
5th change

6.2.2.2.1  Application Server approach
The ICCF may be realized as an IMS Application Server with an ISC interface to S-CSCF for both I1-cs and I1-ps. In this mode, it is invoked via iFC 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.
Editor’s note: Registration in IMS when using CS access is FFS in the Application Server approach.

Figure 6.2.2.2.1-1 illustrates the Application Server approach.
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Figure 6.2.2.2.1-1 Application Server model for ICCF

The CAAF of the ICCF presents gsmSCF - HLR interface towards the HSS for USSD signalling.
6.2.2.2.2  IMS Adaptor approach for I1-cs only
For I1-cs only, 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, and the Mw reference point or the ICS for routing of 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. ISC and the Ma reference points are used to realize the I1 reference point if PSI routing is used to route a call from CS domain to ICCF.
Figure 6.2.2.2.2-1 illustrates the IMS Adaptor model for ICCF with an Mw reference point and the ISC for I1-cs only.
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Figure 6.2.2.2.2-1: IMS Adaptor model for ICCF with Mw and ISC reference points for I1-cs only
The CAAF of the ICCF presents gsmSCF - HLR interface towards the HSS for USSD signalling.
6.2.2.2.3  IMS Adaptor approach for I1-cs and I1-ps
The ICCF with Mw and the ISC for I2 for I1-cs can also be used for I1-ps. Mw interface is used for provision of IMS Registrations over CS access. For I1-ps, only the ISC interface is used for insertion of the ICCF in the path of the IMS sessions established via the PS access and the user is registered in IMS via Gm reference point. For I1-cs, the Mw interface is used for Registrations and the Mw or the ISC for originations and terminations associated with the ICCF when presenting the SIP UA behaviour to the S-CSCF on behalf of the UE and the ISC interface is used for establishment of Bearer Control Signalling Path. The ICCF presents the Ma references point towards the I-CSCF and the ISC reference point towards the S-CSCF used for PSI routing of calls from CS domain to ICCF.
The CAAF of the ICCF presents gsmSCF - HLR interface towards the HSS for USSD signalling.

Figure 6.2.2.2.3-1 illustrates the ICCF IMS Adaptor model with an Mw interface for combined I1-ps and I1-cs.
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Figure 6.2.2.2.3-1: IMS Adaptor model for ICCF with an Mw reference point for I1-ps and I1-cs
 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: The interaction between VCC and the ICCF is for further study.

Editor’s Note 3: The handling of registration via the I2 reference point is for further study.
Editor’s Note 4: It is FFS whether IMS Registration is required over CS access. 
6.2.2.3
CS Access Adaptation Function (CAAF) 

The CS Access Adaptation Function (CAAF) is an ICCF internal adaptation function for signalling between CS domain and IMS. The CAAF conveys the service control signalling and/or communication services setting modification information received from the ICS UE over CS access signalling to the RUA in the ICCF and vice versa. The ICCF uses the information received from the CAAF for initiation and control of SIP and XCAP 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 the I1-ps is used.
6th change

6. 4.4
I4 Reference Point

The I4 reference point is used between the ICCF and the AS for presentation of the XCAP client behaviour toward IMS for managing network services related information.

7th change

6.6.2.5
Managing Network Services related Information

The following figure provides an example flow for Managing Network Services related Information, when using ICS UE with I1-cs and the AS approach for the ICCF.
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Figure 6.6.2.5-1 Managing Network Services related Information – I1-cs, AS approach for ICCF
1
ICS UE initiates management of network services related information.  The ICS UE encodes in ICCP sufficient information for the ICCF to an XCAP message to manage network services related information and sends it in a USSD message to the CAAF of the ICCF. 

2
Standard VMSC procedure to communicate the USSD message to the Home network.

3
Standard HSS procedure to communicate the USSD message to the associated service node.

4
The CAAF of ICCF terminates the USSD message. The ICCF generates a XCAP message to an AS to manage network services related information. 

5
The AS generates an XCAP response to the ICCF.  

6
This step consists of a standard service node prodecure to communicatethe USSD message to the HSS, a standard HSS procedure to communicate the USSD message to the VMSC, a standard VMSC procedure to communicate the USSD message to the ICS UE.

8th change

6.7.3.5
Managing Network Services related Information

The following figure provides an example flow for Managing Network Services related Information, when using ICS UE with I1-cs and the AS approach for the ICCF.
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Figure 6.7.3.5-1 Managing Network Services related Information – IMS Adaptor approach for ICCF

1
ICS UE initiates management of network services related information.  The ICS UE encodes in ICCP sufficient information for the ICCF to an XCAP message to manage network services related information and sends it in a USSD message to the CAAF of the ICCF. 

2
Standard VMSC procedure to communicate the USSD message to the Home network.

3
Standard HSS procedure to communicate the USSD message to the associated service node.

4
The CAAF of ICCF terminates the USSD message. The ICCF generates a XCAP message to an AS to manage network services related information. 

5
The AS generates an XCAP response to the ICCF.  

6
This step consists of a standard service node prodecure to communicatethe USSD message to the HSS, a standard HSS procedure to communicate the USSD message to the VMSC, a standard VMSC procedure to communicate the USSD message to the ICS UE.

9th change

6.10.2
ICCP functional requirements 

-
The ICCP shall support an ICS capable UE to perform presentation services like OIP and TIP if needed to present SIP URI.

-
The ICCP shall support the mid-call handling capabilities, such as call hold, resume, etc.
-
The ICCP shall support an ICS capable UE (if it is necessary) to identify and request the individual call for service execution, e.g. to identify the call to be transferred.
-
The ICCP shall support an ICS capable UE to perform communication services setting modifications.
NOTE:  Identification of an individual call is necessary if the ICCF is not involved in the path over PS access.
Editor’s note: Whether or not additional ICCP functional requirements are needed for initial registration, re-registration and de-registration, for call initiation, for domain transfer and for call identification is FFS.

End of changes






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note to the editor: �Incomplete sentence?
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