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Introduction

This document and its companion S2-062152 provide a proposal of a procedure to perform selective anchoring to the IMS of VCC subscriber’s voice calls originated or terminated in the CS domain, according the following steps:
· communication of VCC UE capability and location to the VCC Application, and
· subsequent anchoring decision notification to the VCC UE,

via the V3 interface. 

Discussion
TS 23.206, section 4.4, states that all VCC subscribers’ voice calls originated or terminated in the IMS domain are anchored to the VCC Application, even if the handsets they are using do not support VCC service, i.e. even if subscribers’ UEs are IMS capable, but not VCC capable.

The situation is different for VCC subscribers’ voice calls originated or terminated in the CS domain; according section 4.1 “Anchoring of voice calls originating from or terminating to a subscriber that does not have a VCC UE or an active VCC subscription is subject to operator policy.” Obviously, from the operator perspective, the CS redirection policy that is to be applied should be as much effective and flexible as possible in order to save resources and to assure to the user the better service experience. According to this view, in order to take the anchoring decision the VCC Application should be aware of the capability of the UE that the subscriber is actually using (i.e. if VCC UE or not) and where he is using it (i.e. if in an area where VCC service is enabled or not). The benefits of this approach are discussed in S2-06xxxa.
Therefore, after completion of CS domain registration (CS attach), the VCC UE shall advertise its capability of supporting VCC and its location information to the VCC Application; this information shall be exchanged using the reference point V3 between VCC UE and VCC application.

Then, in a simplified view, the VCC Application needs only to collect the information provided by the VCC UE, registering the VCC capability of the terminal, and notify to the VCC UE if the VCC subscribers’ voice calls originated or terminated in the CS domain will be anchored or not.

It is possible however, that a UE may become no longer VCC capable after it has registered its capability, e.g. due to the UICC hosting the VCC subscription being transferred to a not VCC-capable terminal. Should that happen, in order to avoid anchoring of calls from/to a non VCC-capable UE (due to an invalid registration/de-registration status of VCC UE capability at the VCC Application), we propose that all the CS attach event, related to a VCC subscriber, shall be notified to the VCC Application. Notification of CS attach can be realized, for example, as follows: at the time of VCC user provisioning, VCC application can subscribe CS presence status for that user with a Presence Server in the Home IMS (only CS attach events are collected, by means of a Network Presence Agent, and notified), as specified in TS 23.141.
In such a way, when the VCC application receives the notification of a CS attach, it waits for the communication of VCC UE capability and location; if the VCC Application does not receive such information within a predefined time limit, it shall assume that the UE, that has just performed the CS attach, is non VCC-capable and consequently it shall de-register the VCC capability of the UE. As soon as the VCC Application will receive the indication of the VCC UE capability and location, it shall send a notification to the VCC UE, indicating whether VCC service has been enabled according operator policy (taking into account VCC UE capability and location). 

Registration/de-registration status of VCC UE capability is assumed valid until a subsequent registration, after next CS attach, will update the VCC application accordingly; location information could be updated before next CS attach using information collected by the network during user’s call origination attempts or handling incoming calls.
The following example could help to understand how the procedure could work, not only in the straightforward case: let’s suppose that a VCC subscriber is roaming in a VPLMN where the operator does not have a VCC roaming agreement. The following steps occur:

1. the VCC UE shall communicate to the VCC Application its VCC capability and location
2. the VCC Application will notify that the VCC service is not enabled
3. the VCC UE will not monitor both radios, saving battery life, and will not try VCC procedure.
Let’s now suppose that the user catches a train and moves (without switching off the UE) to his HPLMN, where VCC service is enabled. On the occasion of his first CS call attempt, an Initial DP, bearing fresh location information, shall be sent by the VMSC to the VCC Application that shall use it to update user’s VCC registration: as the user has moved to an area where the VCC service is enabled, the VCC Application will anchor the call and shall push a notification, with service enabled indication, to the VCC UE, via V3 interface; the VCC UE therefore can start to monitor both radios again and, if possible/needed, could perform VCC towards the IMS of the ongoing voice call.
Proposal

According to the above discussion, we propose to add the following changes into sub-clause 6.1 in TS 23.206.
********* START OF CHANGES *********
6.1
Registration

When the VCC UE is registering to CS network, it shall advertise its capability of supporting VCC and its location information to the VCC Application, in order to help the VCC Application in taking anchoring decision for VCC subscriber’s voice calls originated or terminated in the CS domain.



6.1.1
CS domain registration
The VCC UE may register (attach) in the CS domain whenever there is CS coverage; CS attach shall be notified to the VCC Application. The existing mobility management mechanisms are used in UE and network.

Editor’s note: It is for FFS how to notify UE CS attach to the VCC Application. Possible suggestion: at the time of VCC user provisioning, VCC application can subscribe to CS presence status for that user with a Presence Server (only CS attach events are notified), as specified in TS 23.141.

6.1.1.1
VCC registration 

After CS domain registration (CS attach) is complete, the VCC UE shall advertise its capability of supporting VCC and its location information to the VCC Application according to the following procedure.
The VCC subscriber’s UE is a VCC UE:
1. The VCC subscriber’s VCC UE performs a CS attach.

2. The VCC Application is notified of the subscriber’s UE CS attach and starts waiting for the communication of the VCC UE capability and location.

3. The VCC UE, when CS attach is complete, shall advertise its VCC capability and location to the VCC Application. The information shall be exchanged using the reference point V3 between VCC UE and VCC application.
4. When the VCC Application receives, from the VCC UE, the communication of the VCC UE capability and location, it shall send a notification to the VCC UE indicating whether VCC service has been enabled according operator policy (taking into account the VCC UE capability and location). 

The VCC subscriber’s UE is not a VCC UE:
1. The VCC subscriber’s UE performs a CS attach.

2. The VCC Application is notified of the subscriber’s UE CS attach and starts waiting for the communication of the VCC UE capability and location.

3. The VCC Application does not receive the communication of the VCC UE capability and location within a predefined time limit and it shall assume that the UE, whose CS attach has been notified, is not a VCC UE and consequently it shall de-register the VCC capability of the UE.
Registration/de-registration status of VCC UE capability is assumed valid until a subsequent registration, after next CS attach, will update the VCC application accordingly; location information could be updated before next CS attach using information collected by the network during user’s call origination attempts or handling incoming calls.
Editor’s note: Messages across the reference point V3 can be transported by means of USSD. Handling of a possible unreliable forwarding of USSD is a Stage 3 issue. 
********* END OF CHANGES *********
Conclusion/Recommendation

Agree to include the above text in Section 6 of the TS as baseline for a contribution into SA2 #53.
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