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1. Introduction
Section 6.3.7.4 of TR 23.806 provides as a high level view of the signalling and bearer architecture with Centralized Service Control model. The solution uses SIP call control in the UE when accessing network via the CS and PS domains and is therefore seen to be a bit heavy on the UE requirements as it impacts the CS call establishment and service control procedures. This paper presents an intermediate approach which simplifies the Centralized architecture to ease requirements on the UE and help expedite specification of service behaviours with VCC. Details of new functional components in the UE and the Core Network are also provided.
2. Centralized Service Control – Simplified Functional Architecture
The Functional Architecture for VCC with Centralized Service Control is provided in Figure 2-1 Centralized Service Control-Simplified Functional Architecture.
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Figure 2-1 Centralized Service Control – Simplified Functional Architecture
Note: The protocol stack in the UE is an implementation option, shown in this paper for illustration purpose only.
Centralized Service control places call control of subscriber calls in IMS irrespective of the domain used for accessing the network. 

2.1. Call Control

SIP is used for control of all calls with use of new functions in the UE and the network for selection of access network domain and adaptation of call control to underlying access network characteristics.
2.1.1. SIP Remote User Agent

SIP Remote User Agent (SIP RUA) is a notion used in this paper to describe a new application in the IMS home network that performs SIP User Agent functions on behalf of the UE for a user receiving IMS services via CS domain network. 
2.1.2. Remote Service Control Channel

When accessing IMS services via the CS domain, a Remote Service Control Channel (RSCC) is established over CS domain network or over GPRS for transport of data exchange required between the UE and the network for enablement of SIP RUA in the home IMS network. 
Note:  Use of USSD as transport for RSCC is shown in this paper for illustration only. Use of any other transport, such as SIP over GPRS should not affect the fundamental behaviour of RSCC and its use.
2.1.3. Access Selection and Adaptation Function (ASAF) 

A new function, Access Selection and Adaptation Function (ASAF) is introduced in the UE.  The ASAF performs access network selection for call originations and executes logic for communication of telephony user input for call control over the selected access network for call originations and terminations. When using CS access, it employs a Circuit Access Adaptation Function (CAAF) to establish a circuit call leg with corresponding network function at NSAF using standard CS call control procedures and to perform subsequent exchange of services specific data over RSCC for execution of SIP RUA at NSAF. An adaptation function is not required when transporting over PS as standard procedures are used to establish the IMS session.  
2.1.4. Network Selection and Adaptation Function (NSAF) 
A new function, Network Selection and Adaptation Function (NSAF) is introduced in the Core Network. The NSAF performs access network selection for call terminations and executes SIP Remote User Agent behaviour for call originations and terminations. When using CS access, it employs a Circuit Access Adaptation Function (CAAF) to generate SIP call control from service control data received over RSCC and to combine the call control signalling and bearer components associated with a call received via the CS network for presentation in IMS. 
The NSAF resides in an Application Server which presents itself as a user agent to IMS and as a gsmSCF or a USSD Server to CS network. 
2.2. Signalling and Bearer transport

When accessing IMS over PS, standard procedures are used to set up the signalling and bearer paths for a subscriber call. When using CS network for accessing IMS for set up of voice calls, RSCC is used for communication of service control data between the UE and IMS; bearer is established by setting up a CS call using standard CS call control procedures, which enters/leaves IMS via an MGCF. An edge IMS network function at the NSAF combines the signalling and the bearer components for presentation to IMS as a standard IMS session.

2.2.1. Signalling and Bearer paths when accessing IMS via CS

Figure 2.2.1-1 below provides a signalling and bearer trajectory for a call controlled in IMS accessed via CS network.
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Figure 2.2.1-1 Signalling and Bearer paths for IMS via CS
· SIP is used for call control with SIP RUA at NSAF providing SIP call control on behalf of the UE. 

· The ASAF selects the access to be used for originating calls.  For terminating calls, the NSAF makes this selection and is invoked as part of terminating iFC execution at the user’s S-CSCF. 
· When using CS access, the ASAF and the NSAF collaborate with each other via the CAAF for establishment of signalling and bearer resources between the UE and the IMS. The CAAF uses standard CS call control to establish the first session for the user via the CS domain. The CAAF also establishes the RSCC for exchange of service control data for establishment of subsequent user sessions and control of user services in the active call state. 

The NSAF employs CAAF to extract the service control data from RSCC for generation of SIP call control content and to combine it with the call leg established via the circuit domain. The SIP RUA at NSAF presents user agent behaviour toward the user’s S-CSCF for completion of the session toward the other party and subsequently for execution of mid-call procedures.
2.2.2. Signalling and Bearer paths when accessing IMS over PS
Figure 2.2.1-1 below provides a signalling and bearer trajectory for a call controlled in IMS accessed over PS.
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Figure 2.2.2-1 Signalling and Bearer paths for IMS over PS

· SIP is used for call control signalling with standard SIP protocol behaviour for a SIP User Agent in the UE. 

· The ASAF selects the access to be used for originating calls. The ASAF presents an originating SIP session to underlying PS control and user planes in the UE as a standard IMS session. The NSAF selects the access to be used for terminating calls. The NSAF is invoked as part of terminating iFC execution at the user’s S-CSCF.
· The NSAF remains in the control signalling path for all IMS sessions to keep SIP RUA in NSAF synchronized with the SIP UA in the UE for enablement of seamless service behaviour over domain transfer to CS and vice versa.
2.3. Service Control

IMS sessions established over PS are presented to the S-CSCF using standard IMS procedures; whereas the NSAF acts as a user agent on behalf of the UE for presentation of sessions established via CS access to IMS. Standard originating and terminating iFC execution at the S-CSCF is used for enablement of services via Application Servers as appropriate.

2.4. Domain Transfers

IMS sessions established over PS are presented to the S-CSCF using standard IMS procedures; whereas the NSAF acts as a user agent on behalf of the UE for presentation of sessions established via CS access to IMS. Originating and terminating iFC execution at the S-CSCF lead to invocation of CCCF for enablement of 3pcc function to facilitate subsequent domain transfers.
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