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1.
Introduction

In the last CT1 meeting, CT1 agreed with the following CRs.
C1-092866
Addition of IMS voice Indication, CR to 24.008
C1-093104
Defining the voice domain indicator in OMA DM MO, CR to 24.167

C1-092866 is about adding an indication for IMS voice support of the serving network in NAS messages such as the Attach Accept message and the Routing Area Update Accept message. C1-093104 is about defining a means for the UE’s home operator to configure the UE about its voice domain preference between IMS Voice (VoIP over IMS) and CS Voice. 

CT1 agreed that the voice domain indicator defined in C1-093104 would be applicable for UTRAN (HSPA) and E-UTRAN and sent an LS C1-093162 to SA2 for their confirmation on this. But SA2 disagreed with CT1 and replied with an LS S2-094944/C1-093203 to inform that the voice domain indicator was only for E-UTRAN in Rel-8.
2.
Issues and problems
From the SA2’s reply LS, the main reason for applying the voice domain indicator to E-UTRAN only is lack of analysis for the HSPA UE case. But the conclusion in the SA2’s LS can pose a bigger problem; the behavior of IMS Voice capable UE in HSPA is not defined in Rel-8, and thus it results in unspecified UE behavior and may delay the use of VoIP over IMS with HSPA.

Let’s consider when the operator uses the voice domain indicator defined in C1-093104.

The home operator will configure the UE to use IMS Voice when they have deployed the IMS infrastructure and relevant network functionalities (e.g. radio network to support VoIP, support of SRVCC etc.). And the IMS infrastructure to support voice services is not tied to a specific radio access technology. Note that the VoIP support of a specific radio access technology is indicated to the UE in another way, e.g. a NAS level IMS voice indication as agreed in C1-092866.

So it is logical that the IMS Voice capable UE in HSPA shall consider the voice domain indicator from IMS OMA DM MO and the IMS voice indicator in the NAS messages, and decide the network domain for the voice services.

If we follow the SA2’s proposal (i.e. not to apply the voice domain indicator in OMA DM MO to HSPA), the UE behavior on voice domain selection in HSPA remains unspecified and unclear. Furthermore operators will lose the means to control the UE’s behavior about the voice domain selection when the UE is in HSPA network.           
Proposal: the voice domain indicator from IMS OMA DM MO shall be applicable for both E-UTRAN and HSPA. 
3.
Behavior of VoIMS capable UE in HSPA for voice domain selection
To address the SA2’s concern on lack of analysis about the UE’s voice domain selection in HSPA, this section analyzes it and shows that it is much simpler than that of a UE in E-UTRAN.
When the UE is in E-UTRAN, the following factors influence the UE’s voice domain selection behavior.

- Voice domain indicator, which is configured by home operator e.g. via OMA DM MO

- IMS voice indication in NAS messages, which presents the serving network capability to support VoIP
- UE capability to support VoIP over IMS

- Voice usage setting of voice centric vs. data centric.
The main difference between UTRAN (including HSPA) and LTE we need to consider is that in UTRAN the UE can except rare cases register and use the CS domain for the voice and other services, and in case this is not possible (for example, if CS domain is not available due to PSTN/CN issue) it does not have the option ot reselect RAT. With this in mind, we will analyze how these factors are used in the voice domain selection in HSPA.

- Voice domain indicator configured by home operator e.g. via OMA DM MO

This has four possible values; 1) CS voice only, 2) CS voice preferred IMS voice secondary, 3) IMS voice only, and 4) IMS voice preferred CS voice secondary. 
The difference betweenin E-UTRAN is about the UE behavior when IMS voice is not available – i.e. the UE shall try CSFB in E-UTRAN or not. But using the CS domain in UTRAN is a legacy behavior supported by all the UEs and networks, thus the UE can normally use  the CS domain for voice services when it fails to use the IMS domain, even for IMS PS Voice only. Therefore, there should be no difference in behavior between IMS PS Voice only and IMS PS Voice preferred.
Finding 1: When the UE in HSPA applies the voice domain indicator from IMS OMA DM MO, the UE’s voice domain selection behavior of the IMS voice only setting and the IMS preferred and CS secondary setting is the same. 

- IMS voice indication in NAS messages, which presents the serving network capability to support VoIP
This is already avaiable from C1-092866.

- UE capability to support VoIP over IMS
In this paper, we consider the UE capable of VoIP over IMS.

- Voice usage setting of voice centric vs. data centric.
In E-UTRAN, the voice usage setting of voice centric vs. data centric comes into the picture only when the UE cannot access voice services in E-UTRAN in order to decide if the UE shall select other CS capable RATs or not. Because of the fact that the UE can normally use the CS domain for voice services without leaving the UTRAN, except for rare situations in which the UE has no choice but to stay in UTRAN with no voice services available anyways , the setting of voice centric and data centric is not applicable to the UE in HSPA.
Finding 2: The setting of voice centric and data centric is not applicable to the UE in HSPA and does not need to be considered in the voice domain selection for the UE in HSPA.

The findings above make the voice domain selecton in HSPA very simple, especially compared to that in E-UTRAN. Based on the above analysis, figure 1 and figure 2 show the flow diagrams of the voice domain selection for the UE in HSPA.
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Figure 1. UE behaviour for CS voice only
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Figure 2. UE behaviour for CS Voice preferred IMS PS Voice as secondary
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Figure 3. UE behaviour for IMS voice only, and for IMS PS Voice preferred CS Voice as secondary
4. 

Conclusions
In this paper, we propose the voice domain indicator from IMS OMA DM MO shall be applicable not only for E-UTRAN but also for HSPA from Release 8.

If the group agrees with the proposals of this paper, we also propose to send a reply LS to SA2 to inform the CT1 agreement.
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