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Introduction

ITU-T SG12 would like to thank 3GPP SA WG4 and ETSI TC STQ for their liaison statement concerning the use of HATS for super-wideband and full-band applications as outlined in TD45 (GEN/12)  and TD56 (GEN/12) respectively.
SG12 recognize that in order to accommodate the use of HATS for super-wideband and full-band applications the specification of HATS Ear Simulators as well as HATS Mouth Simulator will have to support a frequency range beyond the currently defined 10kHz.

During the SG12 meeting 19-28 March 2013 SG12 have made progress on how to address the issue of using HATS for super-wideband and full-band applications as outlined by 3GPP SA WG4 and ETSI TC STQ in their liaison statements. SG12 reach consensus on an updated version of P.58 – addressing some of the topics that have been raised by 3GPP and STQ. The updated version of P.58 will become available after approval via AAP. In the following sections additional information has been provided on the individual topics to further clarify the changes that have been introduced in P.58. For SG12 the topic of super-wideband and full-band will continue to be an important topic for further study and SG12 welcomes contributions that will support the progress regarding these matters.
HATS Ear Simulators
For HATS Ear Simulators this would imply that the corrections as defined in P.58 – specifically the Free Field Response (Table 2/P.58) and the Diffuse Field Response (Table 3/P.58) should be extended from 10kHz to 20kHz. To support such a frequency extension an extensive series of measurements was conducted during the study period 2009-2012 and documented in contribution (COM 12 – C 293 – E). The approach which has been decided for updating the two tables mentioned above is to maintain the original nominal values up to 10kHz and to use the new measurement data as nominal values in the frequency range from 10kHz to 20kHz. To ensure backwards compatibility with measurements performed on terminals already in the market it has been agreed to keep the 1/3 octave frequency resolution for the Diffuse Field Response Correction as a new correction based on 1/12 octave frequency resolution potentially could cause such terminals to fail the performance requirements for Receiving Sensitivity (Receiving Frequency Response). However – in order to support Receiving Sensitivity (Receiving Frequency Response) measurements in 1/12 octave – one new table containing interpolated 1/12 octave values for Diffuse Field has been added in P.58 – these values have been derived from the 1/3 octave response mentioned above. This would cover the use of HATS with both Type 3.3 and Type 3.4 pinna.
It is important to note that SG12 currently lack data that will support a proper evaluation of the acoustical impedance presented by the HATS Ear Simulator beyond 8kHz as well as the means to determine the correlation between the HATS Ear Simulator and that of humans in the frequency range beyond 8kHz. Therefore the solution that have been described above should be seen as a temporary solution until such information becomes available.
HATS Mouth Simulator

For the HATS Mouth Simulator the support of an extended frequency range would call for a complete new study in order to establish a solid foundation that could form the basis for a complete characterisation of the Mouth Simulator. Such a study is anticipated to be quite time consuming and would be unable to accommodate the urgent need for providing guidance on how to apply the HATS Mouth Simulator in an extended frequency range. Instead an alternative approach has been chosen. Data provided in COM 12 – C 32 – E and TD 80 (GEN/12) focusing on the ability to equalize the Mouth Simulator in the frequency range from 100Hz to 14kHz producing a level of 0dBPa are used to document the performance of the Mouth Simulator. Furthermore the Total Harmonic Distortion produced by the equalized Mouth Simulator has been measured in order to determine the requirements for Total Harmonic Distortion in the extended frequency range. Table 10/P.58 has been amended by requirements for Harmonic Distortion (2nd and 3rd) at 100Hz and 10kHz .
SG12 acknowledges that for the future work in Q5/12 it should be considered if there is a need for providing a specification for the HATS Mouth Simulator frequency response at MRP at nominal speech level of -4.7 dBPa as well as levels up to +4.3 dBPa. The specification should serve the purpose of ensuring equalized, clean and sustained reproduction of real speech signals at levels used for typical measurements.
It is important to note that the directional performance of the Mouth Simulator beyond 8kHz is currently a topic for further study since SG12 currently lack data that will allow specifications to be provided beyond 8kHz. The same is the case for performance of the Mouth Simulator behind the lip plane.
HATS “sweater simulator”

Specifically for headset applications where some microphone locations are such that shoulder/torso reflections may influence the relevance of test results it has been agreed to put this topic up for further study and eventually provide a provision for adding porous materials (such as clothes or materials simulating clothes) to HATS to simulate real-life conditions.

HATS “model-specific” sound pick-up specification

It was furthermore agreed to add to P.58 a requirement that the HATS manufacturer shall supply an additional model-specific sound pick-up specification (Free Field Response) that extends up to 20 kHz. The model-specific sound pick-up curve would have P.58-mandated tolerances extending to 20 kHz. For practical reasons, only one incidence angle would be used for this purpose.
Conclusion
It is the opinion of SG12 that the changes in the revised version of P.58 – consented in this meeting of SG12 – will support the use of HATS for super-wideband as well as full-band applications with respect to Ear Simulators and super-wideband with respect to Mouth Simulator. As the work on HATS Ear Simulators and Mouth Simulators progresses in Q.5/12 – SG12 will keep 3GPP SA WG4 and ETSI TC STQ informed about any such new developments.
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