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1 Introduction

For the purpose of enabling voice continuity during a VoIP call on a network supporting both "VoIP" cells and "CS voice only" cells, RAN#41 decided to use SR-VCC scheme also for UTRAN WI "HSPA VoIP to WCDMA/GSM CS continuity".
Some preliminary discussion has been held in RAN2 with regard to open issues with HSPA VoIP continuity, but the issues of call setup and call delivery were not handled so far in these discussions.

This contribution highlights a need for the UE to know the VoIP and SR-VCC capability of the cell in order to decide which kind of voice call to setup (Mobile Originated Call).

It proposes to include such capability in a System Information Block.

It can be noted this cell capability could be further used by the UE to indicate IMS network whether an incoming voice call can be routed as VoIP or rather CS voice call in the network [1].

2 Discussion

2.1 Current status
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VoIP deployment could be limited at first stage to some dense urban areas where radio capacity is a key issue. As a result a user moving from such area will camp on a cell that is not VoIP capable, as shown on the figure below.

When camping on a cell, the user may initiate or receive voice calls. In the current status of the specification, the UE is not aware of the capabilities of the cell with regard to VoIP support and Service Continuity.

The UE has registered to IMS through PS domain of UMTS network. Some could argue then that even a R99 UE can potentially setup a VoIP call on UMTS network, even if the radio resources are not efficiently used.

However, if the "legacy voice application" is used i.e. the user is just starting a voice call as of today, the user expects to have the same QoS and service coverage as for any other voice call. As a consequence, it seems desirable to inform the UE before the call setup is initiated whether it can expects the same service level as for CS voice call.

2.2 Proposed solution
As explained above,  UE should be made aware at cell level of the comprehensive support of VoIP including service continuity. This could be done simply by broadcasting on a VoIP cell a "VoIP capable" flag.
However, as the main objective here is to inform the UE that voice call continuity could be ensured, similarly to the legacy voice service, it is proposed to introduce a "SR-VCC capable" indication that could be broadcast by SR-VCC cells.
The aim of this proposal is not to absolutely restrict the initiation of VoIP call only on a "SR-VCC" capable cell, but to allow operators which are willing to ensure continuity of any VoIP call to request that their VoIP-capable UEs only initiate such VoIP call when camping on a VoIP/SR-VCC capable cell.

The purpose is to make this information available at the UE, so that further decision can be taken by higher layer (e.g. IMS and application layers). Whether UE shall setup CS voice or VoIP call when receiving this indication (or when this indication is absent) is then up to higher layer.
This information is needed for the UE to take proper decision for Mobile Originated Calls.

· Proposal 1: a "SR-VCC capable" flag is defined for the purpose of being broadcast by SRVCC-capable UTRAN cells

Despite the role of SIB5 is to indicate "configuration of the common physical channels in the cell", it seems to be the best SIB candidate to carry this information, as it already carries HSDPA and E-DCH cell indicators (provided for the sole purpose of notification to the user).

Our proposal is then to include this indicator in SIB5.

· Proposal 2: the "SR-VCC capable" flag is broadcast in SIB5/5bis (and SIB6 if transmitted), like "HSDPA cell indicator" and "E-DCH cell indicator". Upon reception of this Information Element, UE RRC layer shall forward this indication to UE IMS layer (if present).

2.3 Typical scenario (examples)
A typical scheme in which this information could be used is given below:
1. UE selects a UTRAN Rel8 cell that indicates "SR-VCC capable

2. This indication is transferred to IMS layer.

3. Upon initiation of a voice call by the user, the IMS layer decides to setup a VoIP call (UE is VoIP-capable)

4. After the call release, the UE reselects a cell which is not SR-VCC capable (e.g. does not broadcast the "SR-VCC capable" flag).

5. Upon initiation of a voice call by the user, the IMS layer decides to setup a legacy CS voice call.

Scenarios with different UE and network Releases are analyzed below:
1. Rel8 UE on a Rel7 network or
2. Rel8 UE on a Rel8 network not broadcasting the "SR-VCC capable" flag on any UTRAN cell

· In both cases, the UE RRC layer will not report the "SR-VCC capable" indication whatever the cell it camps on as the UE will not find the "SR-VCC capable" indication on any UTRAN cell. 
· This does not prohibit the operator of the Rel7 network to mandate its VoIP-capable UEs to setup VoIP call on any cell of the network e.g. if the entire network is upgraded to support VoIP. This is then an issue related to IMS and application layers. 
· The consequence is VoIP calls could not be continued on CS domain when VoIP coverage is lost.

3. Rel8 UE on a Rel8 network broadcasting the "SR-VCC capable" flag on a part of the UTRAN cell (e.g. main city, business centre …)

· In such case, the operator wants the UE to setup CS voice calls when camping on a "non SR-VCC capable" cell, and to setup VoIP calls when camping on a "SR-VCC capable" cell. Any VoIP call setup on a "SR-VCC capable" cell could then be handed over to CS domain.

· In case of roaming on a Rel7 network or "not SR-VCC capable" Rel8 network, the UE would behave as above and setup CS voice calls, i.e. same as today.

3 Conclusion 

In this document, we highlighted the need to define a "SR-VCC capability" for UTRAN cells that support VoIP in order to allow UE to setup VoIP or legacy voice calls depending on the cell capabilities.

We propose to discuss and decide upon the followings:

Proposal 1: a "SR-VCC capable" flag is defined for the purpose of being broadcast by SR-VCC-capable UTRAN cells

Proposal 2: the "SR-VCC capable" flag is broadcast in SIB5/5bis (and SIB6 if transmitted), like "HSDPA cell indicator" and "E-DCH cell indicator"
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