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1 Introduction

This contribution discusses the requirements of the acoustic characteristics of MMTel UEs. A proposed text for requirements on the terminal acoustics is also presented.

2 Background
For a proper operation of the speech service a terminal needs to fulfill certain requirements with respect to the level and frequency characteristics of the speech and any ambient background sound. The level and frequency characteristics of the speech produced by the sending side UE needs to be harmonised with the rendering operation of the receive side UE in order to produce a good speech quality. Any ambient background noise present at the send side needs to be reduced to a level that is comfortable to the listener at the receive side and also allows proper operation of the speech codec. 

A further aspect of the terminal performance is the acoustic echo generated by the acoustic feedback from the loudspeaker to the microphone. For a transmission delay over 20 ms the echo needs to be controlled. The effect of the acoustic echo varies with the transmission delay, but for a delay in excess of about 100 ms the echo needs to be completely eliminated (more than 50 dB attenuation) in order not to be perceived as annoying [1].  
Depending on the arrangements of the loudspeaker and microphone, a terminal should also include a side tone (i.e. part of the microphone signal should be presented in the loudspeaker) in order to get a comfortable talking situation.

The aspects discussed above are thoroughly treated in several ITU-T Recommendations and also in 3GPP TS 26.131 [2]. 3GPP TS 26.131 specifies minimumum performance requirements for the acoustic characteristics of 3G terminals when used to provide narrow- or wide-band telephony either as a stand-alone service or as a component of a multimedia service. 

3 Proposal
It is proposed that the minimum performance requirements on the acoustic characteristics of 3G terminals specified in 3GPP TS 26.131 are included as mandatory requirements for MMTel UE’s.

It is further proposed that the test point (Point-of-Interconnect (POI)) specified in [2] for MMTEL UE’s should be a virtual MMTel client capable of receiving digital speech data at the send side and producing a digital output of the received signal, see Figure 1. During the testing, the radio conditions should be error free and the jitter and packet loss in the IP transport should be kept to a minimum.
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Figure 1: Proposed interface for testing of acoustic properties of MMTel UE.
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