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Abstract of the contribution: This contributes highlights problem to select right voice handover procedure for voice continuity between E-UTRAN and UTRAN.
1. Introduction

Two voice continuity options have been specified from E-UTRAN to UTRAN: SR-VCC and PS-PS HO. The eNodeB makes the decision whether to request handover for SR-VCC or PS to PS handover (HO). Today, the eNodeB knows UE’s and network’s capability for SR-VCC, UE’s support for PS-PS HO and target cell capability (VoIP supported or not), but it does not know whether the UE supports Voice over UTRAN. 
This contribution explains the issue and proposes a solution, which enables the eNodeB to make an intelligent decision as to when to request PS-PS HO.
2. Discussion

At the time of E-UTRAN Initial Attach, the UE will signal its usage settings, voice domain preference, SR-VCC capability (part of MS network capability), and PS-PS HO capability (part of MS Radio Access capability) to MME. 
Let’s assume that after a successful E-UTRAN attach, the MME signals to the UE that IMS based VoIP is possible (IMS Voice over PS session supported Indication set to true) and informs the eNodeB that SR-VCC is possible (step 17 in section 5.3.2.1 of 23.401). After this the UE performs IMS registration and is ready to make and receive voice communication over LTE. 

If during a voice session over E-UTRAN and it becomes necessary to handover to UTRAN, the eNodeB has two choices:  it either executes SR-VCC procedure as described in chapter 6 of 23.216 or it executes E-UTRAN to UTRAN Inter RAT PS handover as described in section 5.5.2 of 23.401.

Trigger for SR-VCC handover could be the following criteria: MME has signalled ‘SR-VCC possible’, eNodeB has queried UE’s SR-VCC capability and target cell is not capable for VoIP. Based on these factors eNodeB can initiate SR-VCC procedure by sending Handover Required message with SR-VCC indication to the MME.  

Things are not so clear for Inter RAT PS HO. The eNodeB knows whether the UE supports PS-PS HO and it knows whether the target cell support PS Voice but it does not know whether UE supports IMS voice over UTRAN. (The usage settings for voice signalled by the UE during the E-UTRAN attach are E-UTRAN specific.)

If the eNodeB decides to execute PS-PS HO, the following outcomes are possible:

a)
if UE supports IMS voice over UTRAN
 functionality then everything will be fine and voice service will continue smoothly in UTRAN.
b)
if UE does not support IMS voice over UTRAN functionality then voice continuity will not be successfully (handover may fail completely or call continues as best effort service)

As a consequence at present it is not possible to predict if PS HO, even when the currently available criteria are taken into consideration, will result in a successful continuation of a voice call. 

It should also be noted that VoIP is likely to be firstly introduced in UEs and networks based on the profile for Voice and SMS defined by GSMA in PRD IR.92. This means that early Voice over IMS capable UEs are not expected to support IMS voice over UTRAN. 

3. Proposal
TS 23.221 has defined CS/IMS voice preference setting for a CS and IMS capable UE in UTRAN.
It is proposed that the UE which supports IMS voice over UTRAN needs to indicate this capability to MME via NAS during E-UTRAN attach.  The MME will send this information to eNodeB in Initial Context Setup Message and Handover Request Message (for Intra-LTE HO) so that the serving eNodeB can select the most suitable handover mechanism i.e. only when UE and network supports IMS voice over UTRAN the eNodeB can request PS-PS HO for voice bearers instead of handover for SR-VCC. 

It is also proposed that the same handling in SGSN is not required. That is, the UTRAN does not need to know whether UE support IMS voice over LTE (VoLTE) before initiating Inter RAT PS HO. It is assumed that if the UE supports S1 mode and the UE also supports IMS voice over UTRAN then the UE supports VoLTE. 

� GSMA’s IR.58 IMS Profile for Voice over HSPA defines the minimum mandatory set of features required for VoHSPA e.g. conversational traffic class bearers in GPRS and network initiated PDP context for voice bearer.
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