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I. Introduction

This document proposes the usage of the UE–VCC application reference point to help the network in determining exactly which domain the UE is available in and to exchange user preferences and operator policies about domain selection.

For example, the V3 reference point could be used to signal to the VCC Application (FE-D) that I-WLAN coverage is lost and that incoming calls should be delivered in CS domain; this feature should be considered as an optimization of the VCC service.

II. Discussion

Loss of Radio Access Technology Coverage

As identified in S2-052858 there can be issues when a UE is registered with the network via two Radio Access Technologies (e.g. I-WLAN, 3GPP Cellular) and the state of the UE is unknown. Further analysis was presented in S2-062076 (Lisbon S2#53) supporting this. 
When the UE moves from WLAN to CS access coverage, for e.g., because of unreliable WLAN coverage, there are a number of issues with simultaneous registration of the UE in CS and IMS domain. In the current architecture, when a UE registered on IMS moves to the CS, the network is not aware that the UE has moved to CS.

Several proposals were discussed about how calls are handled when UE loses access network coverage, without deregistering:

1. “Parallel paging”, i.e., the VCC AS tries to deliver the call simultaneously in CS domain and in IMS

a. This solution addresses the call delivery delay issue, but the wastage in precious over-the-resources is large; 

b. There is also the complexity in the network to implement forking across different access technologies using different core-network protocols

2. “Sequential Paging”: During call delivery, the VCC AS first tries to deliver the call over IMS and when there is no response, the call is tried over CS (based on an appropriate timer)

a. This proposal causes wastage is paging resources (due to paging on both WLAN and CS networks) and 

b. Adds significant delay to call delivery. As long as the UE continues to remain on CS, all calls to the UE are delayed and over-the-air resources are wasted for no reason.

Clearly, it would be more beneficial if the network already knew exactly which domain the UE is available in, and try to deliver the call only in that domain. This is especially true for initial WLAN deployments, when the UE may experience unreliable WLAN coverage.

This paper proposes the usage of the V3 reference point as a possible solution whereby the UE can help the network in determining exactly which domain the UE is available in, while minimizing the over-the-air signalling wastage.

The paper goes on further by stating that the operator can be provided with a number of policies that can allow them to tailor the behaviour of the UE to suite their network.


No Notification: Here the UE never notifies the network of radio access technology loss.

Immediate notification on loss of any Radio Access Technology:  Here the UE would for loss of any radio access technology inform the network.


Loss of a specific Radio Access Technology e.g. I-WLAN, CS etc.  In this circumstance the UE would only inform the network when it lost a specific radio access technology, e.g. I-WLAN.


Expiry of Radio Access Technology Timer. Given that radio access technology loss could be for a few seconds or maybe a minute or 2 it would make better sense to have some timer configured.  Thus when there is no radio contact with a specific radio access technology for a period of time only then would the UE notify the VCC application.

Domain Selection Policies

Current TS 23.206, section 6.8.1, states that “User preferences may be transmitted over the UE-VCC application reference point….” and “Operator policy is provisioned in the network by the operator, and should be communicated to the UE whenever the policies are updated.” but does not specify in detail how it can be done: this paper describes in detail how the UE–VCC application reference point can be used to exchange of preferences and policies about domain selection.
III. Proposed Text

It is proposed the following changes to sections 5.x and 6.4.x.

*************************************** First Change ****************************************************************

5.2
Reference Model

Figure 5.1 depicts the VCC reference architecture.


[image: image1.wmf]VCC Application

VMSC

MGCF

S

-

CSCF

FE

-

A

Domain 

Transfer

FE

-

B

CS 

Adaptation

FE

-

C

Camel 

Svc App

P

-

CSCF

VCC UE

Mw

I

-

CSCF

Cx

FE

-

D

Domain

Selection

gsm

SCF

PLMN

/

PSTN

IP 

Multimedia 

Networks

CAP

A

/

Iu

Gm

HSS

Sh

Sh

Mg

Mw

PLMN

/

PSTN

PLMN

/

PSTN

Unspecified interface

GMSC

ISUP

      V

3

ISUP

Ma

Ma

ISC

ISC

ISC

      Ut



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

**************************************************** End of Change ****************************************************

**************************************************** Second Change ***********************************************

5.3.1.2.2
Domain Selection Function (DSF) (FE-D)

The Domain Selection Function provides selection of domain to be used for delivery of a VCC UEs incoming call when the VCC user is simultaneously registered in CS domain and IMS. The DSF provides Operator policy on which domain to use for Mobile Originated voice calls, when the VCC UE is registered in CS and IMS simultaneously. The DSF performs the following functions:

-
Determination of IMS registration status to aid in domain selection.

-
Determination of CS registration status to aid in domain selection.

-
Communication with the DTF to retrieve current domain used for VCC UE active calls to use it in domain selection for incoming calls.
-
Communication to the UE in order to indicate the Operator policy on which domain to use for Mobile Originated voice calls, when simultaneously registered in CS domain and IMS.
-
Storage of the user’s preferred domain to be selected for terminating calls, when simultaneously registered in CS domain and IMS.

-
Determination of Radio Access Technology availability (e.g. I-WLAN available or not).

-
Determination of the CSRN.

NOTE:
It is an implementation option as to how FE-D determines the CSRN.

**************************************************** End of Change ****************************************************

**************************************************** Second Change ***********************************************

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. The VCC UE performs 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.
-
Communication to FE-D in order to indicate the preferred domain to be used for terminating calls, when simultaneously registered in CS domain and IMS.
-
Communication of Radio Access Technology loss (e.g. loss of I-WLAN)
**************************************************** End of Change ****************************************************

**************************************************** Third Change ***********************************************

5.4.6
VCC Application – VCC UE Reference Point (V3/Ut)

V3/Ut is a reference point between VCC UE and the VCC Application. It is capable of operating over CS or IMS.
This reference point is used by the VCC UE and the network to communicate VCC information. 

This reference point may be used by the VCC UE, subject to operator policy, to communicate Radio Access Technology loss (e.g. loss of I-WLAN) to FE-D in order to help it in domain selection for terminating calls. 
**************************************************** End of Change ****************************************************

**************************************************** Fourth Change ***********************************************

6.4.x
Loss of Radio Access Technology

When VCC UE is registered to the network via more than one type of radio access technology e.g. CS and I-WLAN and the UE subsequently loses radio coverage via one network, the UE, subject to operator policy, may inform the network of such a loss via the other available Radio Access Technology. Operator policy may include:


- No Notification

- Immediate notification on loss of any Radio Access Technology


- Loss of a specific Radio Access Technology e.g. I-WLAN, CS, etc.

- Expiry of Radio Access Technology Timer. 


[image: image3.wmf] 

VCC UE

 

VCC App

 

Radio Access technology Loss

 


Figure 6.4.x Loss of Radio Access Technology

**************************************************** End of Change ****************************************************
**************************************************** Fifth Change ***********************************************

6.8.1
User preferences and operator policy

User preferences shall be taken in account by the domain selection function when deciding over which domain an incoming voice call shall be routed to the VCC UE. User preferences may be transmitted over the UE-VCC application reference point, and indicate which domain is preferred for routing terminating calls when the VCC UE is registered on both accesses.

Operator policy is provisioned in the network by the operator, and should be communicated to the UE whenever the policies are updated. It shall indicate which network is preferred for originating calls performed by the VCC UE, and whether domain transfer is restricted to a single direction (i.e. IMS to CS or CS to IMS). The UE shall take this information in account when deciding which access to use for outgoing calls or before considering initiating domain transfer.

This information is transferred over the Ut interface.

**************************************************** End of Change ****************************************************
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