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5
Architecture

5.1
General

The VCC Architecture reuses many existing elements in both the CS domain and IMS.  

The overall model and impacts to the various elements is provided in the following paragraphs.


5.2
Reference Model

Figure 5.1 depicts the VCC reference architecture.
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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.

Figure 5.1: VCC Reference Architecture

5.3
VCC Entities

5.3.1
VCC Application

5.3.1.1
General

The VCC application comprises a set of functions required for a VCC UE to establish voice calls and control the switching of the VCC UE's Access Leg between the CS domain and IMS whilst maintaining the active session. These functional
 entities are described in clause 5.3.1.2.

Some of the entities used by the VCC application may have a general applicability outside the scope of VCC.
NOTE 1:
Functional entities with an ISC interface may be implemented in one or more SIP Application Servers providing the functions described in this clause.

NOTE 2:
The grouping of functions into a particular clause does not necessarily represent an architectural requirement for implementation.
NOTE 3:
The use of MAP by the functional entities is an implementation option.

5.3.1.2
Functional Entities Used by the VCC Application

5.3.1.2.1
Domain Transfer Function (DTF)

The Domain Transfer Function (DTF) uses the ISC reference point towards the S-CSCF for execution of the Domain Transfer functions. The DTF performs the following functions:

-
Executes the transfer of the VCC UE access between the CS domain and IMS as requested by the VCC UE.

-
Insertion of 3rd Party Call Control (3pcc) upon call establishment to enable transfers between the CS domain and IMS.

-
Maintains Domain Transfer Policies.

-
Maintains information describing
 the current domain being used by the VCC user's active session and provides this information to aid subsequent domain selection.

-
Provides Domain Transfer specific charging data.

-
Preserves the information necessary to appropriately deliver Calling Line Identity for VCC UE voice sessions anchored in IMS.

-
Preserves the information necessary to appropriately deliver of Connected Line Identity for VCC UE voice sessions anchored in  IMS.

Editors Note:
It is for further study as to how the originating domain is communicated to the DTF 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: CSAF, MGCF or I-CSCF).

Editor’s note: 
In case user’s Late Call Forwarding, Call Deflection or Explicit Communication Transfer Supplementary Services is invoked in the CS domain after anchoring in IMS, the DTF shall maintain the correct call state so that Domain Transfers for subsequent calls of the user are not rejected. It is for further study as to how the DTF maintains the correct call state.
5.3.1.2.2
Domain Selection Function (DSF)

Incoming call routing logic uses the Domain Selection Function to choose which domain to use for VCC UE call delivery.  The DSF performs the following functions:

-
Determines IMS registration status to aid in domain selection.

-
Determines CS registration status to aid in domain selection.

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

-
Determines the CSRN.

NOTE:
It is an implementation option as to how the DSF determines the CSRN. The DSF may collaborate with the CSAF for determination of the CSRN.
5.3.1.2.3
CS Adaptation Function (CSAF)

The CS Adaptation Function (CSAF) acts as the VCC UE’s proxy into IMS for: CS originated calls, and CS legs established for Domain Transfer to CS.
The CSAF performs the following functions:

-
Identifies the VCC user to IMS for: CS originations, and CS legs established for Domain Transfer to CS.

-
Communicates call related data from CS domain to IMS; e.g. communication of original called party number for CS originations.

-
Manages dynamic IMRN for routing CS calls to IMS.

-
Presents a SIP UA interface to IMS for CS calls on behalf of the VCC UE.

CSAF uses the Ma towards the I-CSCF and the ISC towards the S-CSCF.

NOTE:
The CSAF may collaborate with the CAMEL Service for interworking with CS domain as needed.

5.3.1.2.4
CAMEL Service

The CAMEL service function operates either independently or in collaboration with the CSAF. It performs the following functions:

-
Enforces CS redirection policy.

-
Optionally assists in allocating and de-allocating IMRNs for routing CS originated calls.

-
Communicates call related data from the CS domain
 to the IMS; e.g. communication of original called and calling party numbers for CS origination.

-    Optionally translates the called number into a routable format. 

-
Reroutes CS calls to the IMS using an IMRN 
-
Resolves the VCC Application Servers’ PSI from the VDN upon Domain Transfer to CS.

NOTE:
Use of the HSS by the gsmSCF to access the CAMEL Service is for further study.

5.3.2
VCC UE

The VCC UE is a VCC capable User Equipment with an active VCC subscription.  It supports voice over both IMS and CS domains.  The VCC UE performs the following functions: -

-
Stores and applies domain selection policies for both originating calls and Domain Transfers.

-
Selects which domain to use for originating calls; it does so based on domain selection policies.

-
Initiates Domain Transfer procedures.

-    Manages registration in both domains, including registration in both at the same time. 


5.4
Reference Points

5.4.1
DTF – S-CSCF, CSAF – S-CSCF, DSF – S-CSCF Reference Point (ISC)

The ISC reference point between Serving CSCF and the Application Servers is described in TS 23.002 [11].

5.4.2
CSAF – I-CSCF Reference Point (Ma)

This reference point may be used by the CSAF to route messages to the DTF function via the Ma reference point. The Ma reference point between Interrogating CSCF and the Application Servers is described in TS 23.002 [11].

5.4.3
Functional entity – HSS Reference Point

This reference point is used by the functional entities (DTF, CSAF, DSF) 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 [11].

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 [4]. The information from the trigger messages are used on the unspecified interface to the CAMEL Service.

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 [4].

5.4.6
VCC Application – VCC UE Reference Point (V3)

V3 is a reference point between VCC UE and the VCC Application.

This reference point is used by the VCC UE and the network to communicate VCC information.
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