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Introduction

This paper provides a proposed reference architecture and functional distribution for VCC, taking guidance from the document S2H060090, and the contributing companies interpretation of the agreements reached on the VCC architecture conference call of 20 April, subsequent email discussion and the face to face meeting held under WTSC-G3GSN VCC Task Force auspices on April 26-27.

After considerable discussion on the merits of trying to combine functions into fewer architectural elements, it was agreed to present an architecture with the functional elements originally described in 90.  Thus, the basis of the architectural depiction is based on the Siemens contribution   One major change to that is to remove the outbound path elements.  Thus, the BGCF is gone.  The rationale for this is that standard IMS procedures will be used once the domain selection has been performed, and the call is proceeding.  

The text source is the original Nortel, AT&T, Lucent, NTT Docomo, Telcordia document sent out on the 20th.  They also reflect our understanding of what was agreed on the call  (see, e.g., the discussion on FE-C.)

It is recognized that this document is still incomplete, and that a number of proposals from individual and groups of companies are in the works.

Proposed changes
5
Architecture

5.1
General

Editor’s Note: General introduction to and summary of the architecture.

5.2
Reference Model
Figure 1: VCC Reference Architecture, below depicts the VCC reference architecture.
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Figure 1. VCC Reference Architecture
Editor’s. Note:  Not all standard GSM interfaces are depicted in the architecture.  Connection between the elements [VMSC, GMSC, MGCF] may be via a transit network. CS domain termination may bypass the GMSC. 
5.3
VCC Entities

5.3.1
VCC Application

5.3.1.1
General 

The VCC application is comprised of a set of  functions required for a VCC UE to establish voice calls and  switch the VCC UE’s Access Leg between CS domain and IMS while maintaining active session(s).

Functional entities are described in subclause 5.3.1.2.

Some of the entities used by the VCC application may have a general applicability outside the scope of VCC.
Note: Functional entities with an ISC interface may be implemented in one or more SIP Application Servers providing the functions described in this clause.  

Note: The grouping of functions into a particular sub clause does not necessarily represent an architectural requirement for implementation. 
Note: The use of MAP by the functional entities is an implementation option.
5.3.1.2
Functional Entities Used by VCC Application

5.3.1.2.1
Domain Transfer Function (FE-A)

The FE-A is responsible for executing transfer of VCC UE access between CS domain and IMS as requested by the VCC UE. 

3rd Party Call Control (3PCC)  is established at the FE-A upon call establishment to enable transfers between CS domain and IMS. 

The FE-A maintains domain transfer enablement policies. The FE-A also maintains the current domain used by VCC user’s active sessions for assistance in subsequent domain selection.
The FE-A provides domain transfer specific charging.  
Editors Note: It is for further study as to how the originating domain is communicated to FE-A when using CS Access. P-Access-Network-Info is missing as an implicit indication to indicate call is originated via CS domain, or should some IMS entities populates P-Access-Network-Info with a new value; in which case, it is for further study as to which entity in the network populates the P-Access-Network-Info Header when presenting the CS session as AS-O session to S-CSCF [possible suggestions: FE-B, MGCF or I-CSCF].

The FE-A uses the ISC towards the S-CSCF for execution of this function.
5.3.1.2.2
Domain Selection Function (FE-D)

FE-D provides selection of domain to be used for delivery of a VCC UE’s incoming call when the VCC user is simultaneously registered in CS domain and IMS. 

FE-D determines IMS registration status to aid in domain selection.

FE-D determines CS registration status to aid in domain selection.

Communicates with FE-A to retrieve current domain used for VCC UE active calls to use it in domain selection for incoming calls.

FE-D determines the CSRN.

Note: It is an implementation option as to how FE-D determines the CSRN.
5.3.1.2.3
CS Adaptation Function (FE-B)

FE-B acts as VCC UE’s proxy into IMS for CS originated calls established using CS domain and CS legs established for domain transfer to CS, providing the following functions:

· Identification of the VCC user in IMS for CS originations and CS legs established for domain transfer to CS.
· Communication of call related data from CS domain to IMS; e.g. communication of original called party number for CS originations. 
· Management of dynamic IMRN for routing of CS calls to IMS.
· Behaves as a SIP UA to IMS for CS calls on behalf of the VCC UE.
FE-B uses the Ma towards the I-CSCF and the ISC towards the S-CSCF. 

Note:The FE-B may collaborate with the FE-C for interworking with CS domain as needed.

5.3.1.2.4
Camel Service (FE-C)

The FE-C function is a CAMEL service function.

FE-C provides the following functions either independently or in collaboration with the FE-B: -

· Enforcement of CS redirection policy. 

· Optionally assist in allocation and deallocation of IMRN for routing of originating calls via CS domain.

· Communication of call related data from CS domain to IMS; e.g. communication of original called and calling party numbers for CS origination. 
· Redirection of CS calls to IMS using IMRN.
· Resolution of VCCF PSI from VDN upon domain transfer to CS.

Note:  Use of the HSS by the gsmSCF to access FE-C is for further study.  

5.3.2
VCC UE

The VCC UE is a VCC capable User Equipment with an active VCC subscription. It is capable of operating voice over IMS and provides the following functions.

· Storage of domains selection policies for originating calls and domain transfer restrictions.

· Selection of domain for originating calls based on domain selection policies.

· Initiation of domain transfer procedures.
5.4
Reference Points

5.4.1
FE-x – S-CSCF Reference Point (ISC)

The ISC reference point between Serving CSCF and the Application Servers is described in TS 23.002 [ref].

5.4.2
FE-B – I-CSCF Reference Point (Ma)

This reference point may be used by FE-B to route messages to the  FE-A function via the Ma  reference point. The Ma reference point between Interrogating CSCF and the Application Servers is described in TS 23.002 [ref].

5.4.3
FE-x – HSS Reference Point 

This reference point is used by the FEs to retrieve information from the HSS. This reference point includes Sh; Sh is found between the Application Servers and the HSS and is described in TS 23.002 [ref].

5.4.4
gsmSCF – VMSC Reference Point

This reference point is used by the gsmSCF to provide routing of CS origination calls and CS legs established for domain transfer to CS. This reference point uses the gsmSCF to gsmSSF interface as specified in TS 23.078 [ref].  The information from the trigger messages are used on the unspecified interface to FE-C.

5.4.5
gsmSCF – HSS Reference Point 

Editors Note: The usage of this reference point by VCC applications is FFS. This reference point uses the gsmSCF to HSS interface as defined in TS 23.078[].
5.4.6
VCC Application – VCC UE Reference Point (V3)

V3 is a reference point between VCC-CF and the VCC Application. 
This reference point is used by the VCC UE and the network to communicate VCC information. 
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