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Introduction

This paper provides reference architecture and functional distribution for VCC taking guidance from the document S2H060090, and Telecom Italia understanding of the agreements reached on the VCC architecture conference call of 20 April and following e-mail discussions.

The motivation of the architecture proposed in this contribution is to fulfill, besides all the requirements identified and agreed in the previous meetings, the following Telecom Italia requirements for VCC:
1. Perform selective voice call anchoring, taking into account UE capabilities but, at the same time, avoiding the need to deploy CAMEL Phase 4 (e.g.: see document S2H060038).

2. Support for Supplementary Services, including Mid Call Services.

3. Allow other IMS applications to re-use the Domain Selection Function for call termination, defined for the VCC service
Discussion

The above Telecom Italia requirements are discussed in the following.
1) Selective anchoring of VCC subscribers’ voice calls (originated and terminated) to VCC Application in order avoids the unnecessary signalling load determined by anchoring all the VCC subscribers’ voice calls, when they are using non-VCC capable handsets.
According document S2H060038 proposal, VCC UE capabilities (e.g.: IMEI) could be transferred to the VCC Application by the Initial DP message but, according to our best knowledge, this approach requires CAMEL Phase 4. Furthermore this approach applies to Originated calls only. 
Instead, we propose to introduce an interface between VCC UE and VCC Application (namely, V3). Accordingly,
· when the VCC UE moves to or powers on in the IMS domain, it shall communicate its VCC capabilities during IMS registration
· when the VCC UE moves to or powers on in the CS domain, it shall communicate its VCC capabilities using V3 interface.
2) We strongly believe that VCC service commercial success will be conditioned by the “customer experience” it will able to provide: in our vision, customers should not notice any difference after having moved between domains: this implies that all the Supplementary Services need to be supported, including Mid Call Services. During the previous meetings it was agreed that Centralized Service Model is the target solution for the support of Supplementary Services but, since it seems that it’s very time consuming to include it in the specification, intermediate solutions, similar to the one described in document S2H060072, could be a feasible approach (V3 interface could be used to establish a Remote Service Control Channel).
3) In order to minimize costs of deployment of new services we want to be able to re-use the NeDS function defined for the VCC service, when applicable. To fulfil this requirement the NeDS function needs to implement a standard ISC interface, to be invoked from other services outside of the VCC Application, besides the VCC Application internal interface V1 (V1 is an implementation specific interface between NeDS and VCC-CF and it is not specified in the present document).
Furthermore, as Lucent highlighted during the last weeks e-mail discussion, the logical entities inside the VCC Application can in reality be implemented on one or more physical entities as the implementor decides; as observed by Nortel when commenting one of the first versions of document S2H060090, FE-A and FE-B on separate ASs will result in 2 B2BUAs for all CS originated calls anchored in IMS. To avoid this unnecessary increase in complexity, considering that FE-A and FE-B need to share call details such as user identities, the functionalities provided by FE-A and FE-B could better be seen as macro-functionalities of a single functional element; thus, we propose to replace FE-A and FE-B with a single VCC-CF function. 
Proposed text for the architecture clauses of the VCC TS.
Note for the editor: in the following, FE-x labels in square brackets, referring to document S2H060090, should be removed.
********* START OF CHANGES *****************

5
Architecture

5.1
General

Voice Call Continuity introduces a VCC Application functional entity and relevant reference points for communication with the CS and IMS functional entities.  VCC application makes use of existing CS and IMS functional entities and reference points. The VCC Application comprises three functions:

1. Voice Call Continuity Control Function (VCC-CF)
2. CS Interface Function (CS-IF)
3. Network Domain Selection Function (NeD-SF)

5.2 Reference Model
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Figure 1: VCC Reference Architecture


5.2.1 VCC Functions

5.2.1.1  General

The VCC Functions are implemented in one or more SIP Application Servers and as a service logic running on a gsmSCF, providing the functionalities described in this clause. 
5.2.1.2  Voice Call Continuity Control Function (VCC-CF)

The Voice Call Continuity Control Function provides two macro-functionalities:

1. VCC Control (VCC-C) [formerly FE-A], that:

· Performs the domain transfer from IMS to CS and from CS to IMS
· Creates 3rd party call-control at anchoring in order to separately control the access legs and the remote legs

· Recognizes the request for domain transfer

· Maintains domain transfer enablement policy; e.g. operator may want to disable domain transfers in a particular direction.

· Maintains awareness of the VCC user’s session status and current domain usage. Which domain is used for a user session is determined as follows:

· For IMS originations and IMS leg established for domain transfer to IMS: the UE communicates the domain to VCC-CF using P-Access-Network-Info Header.

· For CS originations and CS legs established for domain transfer to CS: FFS
Note: It is for further study as to how this is communicated to VCC-CF 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.

· For IMS and CS terminations: NeDS communicates this information to VCC-CF.
· Communicates with NeDS to pass current domain to be included in domain selection decision logic for incoming call handling. 

· Performs Domain Transfer specific charging procedures.

2. CS Adaptation (CS-A) [formerly FE-B] that:

· Stores UE capabilities for selective anchoring of VCC subscriber’s voice calls (originated and terminated) to VCC Application.
· Presents the CS originated call as an AS origination call on behalf of a UE

· Allocates and de-allocates IMRN (when using dynamic IMRN allocation option).
· Validates user session at VCC-CF. VCC-CF needs to validate that the session being received in IMS is indeed a CS session being redirected by VCC-CF for anchoring in IMS. For example, a user may dial a number in the IMRN range for a call that may not be a VCC call.
· Communicates with CS-IF to pass IMRN for redirecting CS originated calls. 
· Communicates with CS-IF to resolve a VCC-CF PSI based on the VDN used to establish the CS leg for a domain transfer to CS. 
· Stores call details (e.g. calling party, called party, etc.) at CS session origination and retrieves them when continuing processing in the IMS.

· Communicates with CS-IF for storage of call related data upon processing of CS originated call.
· Stores user identity for CS leg established on domain transfer to CS when processing in CS and retrieves it when receiving the session in IMS.

· Communicates with CS-IF for storage of user identity for domain transfer to CS.

· Acts as SIP Remote User Agent (The SIP Remote User Agent (SIP RUA) is a new application in the home IMS that performs the SIP User Agent functions on behalf of the UE for a user receiving IMS services via the CS domain. ).
Note: it is FFS whether the SIP Remote User Agent is used for handling of supplementary services.

5.2.1.3 CS Interface Function (CS-IF) [formerly FE-C]
The CS-IF provides an interface with the CS domain. The CS-IF appears as a CAMEL service logic running on a gsmSCF.
The CS Interface Function provides the following functionalities either independently or in collaboration with the VCC‑CF:

· CS origination IMS redirection policy maintenance and enforcement: this is the ability to decide whether a CS origination call should be redirected into IMS domain.

· Redirection of CS calls to IMS using IMRN; the IMRN can be determined by CS-IF or communicated by VCC‑CF to CS-IF (when using dynamic IMRN allocation option).
· Identifying of called and the calling party at CS call origination.
· Communication of call related data from CS domain to IMS; e.g. communication of original called party number for CS origination to VCC-CF.
· Resolution of VCC-CF PSI based on the VDN used to establish the CS leg for domain transfer to CS.

5.2.1.4 Network Domain Selection Function (NeDS) [formerly FE-D]
The Network Domain Selection Function (NeDS) provides selection of domain to be used for terminating a call directed to a VCC UE, previously anchored in IMS by VCC Application, when the VCC user is registered in CS domain or in IMS domain or simultaneously in CS and IMS. 

In order to execute the selection, NeDS stores the Operator’s policies for domain selection and communicates with VCC‑CF via V1 to retrieve current domain used for VCC UE active calls. NeDS retrieves CS registration status collaborating with HSS.

Note: It is for further study as to how NeDS retrieves CS registration status from the HSS.

NeDS determines the CSRN, optionally based on information from the HSS/HLR and/or VCC-CF. NeDS uses the Sh towards the HSS and/or V1 towards the VCC-CF for execution of this function. 
Note: It is for further study as to how NeDS determines the CSRN.

Note: It is for further study whether dynamic CSRN allocation at NeDS for routing via GMSC needs consideration in specification of the architecture.

The Network Domain Selection Function can be invoked by VCC-CF using the V1 (unspecified); NeDS can be invoked by other ASs using the ISC, via S-CSCF. 

5.2.1.5 VCC UE

The VCC UE provides the following functionalities:
· Storage of domain selection policies for originating calls.

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

· Initiation of domain transfer procedures.

· Communication of VCC UE capabilities to VCC-CF (when the UE moves to or powers on in the CS domain) for selective anchoring of VCC subscriber’s voice calls to VCC Application.
· Communication of VCC UE capabilities to VCC-CF (when the UE moves to or powers on in the IMS domain) for selective anchoring of VCC subscriber’s voice calls to VCC Application.
· Communication with the SIP Remote User Agent for Supplementary Services support
Note: it is FFS whether the SIP Remote User Agent is used for handling of supplementary services.
.
5.2.2 Reference Points

5.2.2.1 VCC-CF – S-CSCF Reference Point (ISC)

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

5.2.2.2 VCC-CF – HSS Reference Point (Sh)

This reference point is used by the VCC-CF 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].

5.2.2.3 VCC-CF – I-CSCF Reference Point (Ma)

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

5.2.2.4 VCC-CF – NeDS Reference Point (V1)

V1 is a reference point that shall be used to transfer information between VCC-CF and the NeDS Function. V1 is an unspecified reference point.
5.2.2.5 VCC-CF – CS-IF Reference Point (V2)

V2 is a reference point that shall be used to transfer information between VCC-CF and the CS Interface Function. V2 is an unspecified reference point.
5.2.2.6 VCC-CF – VCC UE Reference Point (V3)
V3 is a reference point between VCC-CF and the VCC UE. It is used to communicate the UE capabilities to the VCC‑CF, when the VCC UE is registered in CS domain, for selective anchoring of VCC subscriber’s voice calls (originated and terminated) to VCC Application. V3 may be used to support the Supplementary Services after domain transfer from IMS domain.
5.2.2.7 NeDS – S-CSCF Reference Point (ISC)

This reference point shall be used by applications (other than VCC) to invoke NeDS services via S-CSCF. The ISC reference point between between the Application Servers and Serving CSCF is described in TS 23.002 [ref].
5.2.2.8 NeDS – HSS Reference Point  (Sh)
This reference point is used by NeDS to retrieve information from the HSS. Sh is found between the Application Servers and the HSS and is described in TS 23.002 [ref].

5.2.2.9 CS-IF – gsmSCF Reference Point 

This reference point is an unspecified reference point used within a gsmSCF architecture in order to enable an Operator’s service based on a CAMEL trigger.

5.2.2.10 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 CS-IF.

***** END OF CHANGES *****

Conclusion/Recommendation

Agree to include the above text in Section 5 of the TS as baseline for a contribution into SA2 #52.
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