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Introduction
As part of the work item launched at 3GPPSA4#47 [1,2] to update the requirements and measurement methods for wideband terminal acoustics specified in 3GPP [3,4], discussions have continued related to updates of the terminal sending and recieving sensitivity/frequency characteristics.

Proposals for updating the upper and lower mask limits and the type of ear correction to be applied for HATS measurement have been made, supported by the work done by HEAD acoustics GmbH [5], provided as an LS to 3GPP SA4 from ETSI TC STQ [6].
The objectives of this contribution are to clarify the questions and concerns Nokia Corporation has about the validity and applicability of the work described in [5] for input to 3GPP requirements, and whether the proposed updates would provide improved quality for end-users of modern mobile telecommunication devices with the range of speech services offered in the coming years.
Practical considerations of targeting a diffuse-field corrected response

When considering the frequency responsive of the sending and receiving mobile devices in combination, independent of any processes in the network, care needs to be taken to not over-, or under-emphasize frequency areas. This can more simply be described as a required spectral balance. This is largely dependent on the measurement system used to define the response, the mechanical design of the handsets and its application to the user’s ear.

Some of these considerations include:

· A flat response with respect to the HATS MRP of the sending device is a clear target for wideband handsets, as it has been for narrowband handsets previously. However, previous studies have shown that some commercially available artificial mouths for use with HATS are more directive, especially in the higher frequencies, than the typical human user. This results in reduced high frequencies when moving from the MRP towards the ERP in comparison with real users. Thus, the effect of equalizing a smaller handset, with its primary microphone closer to the earpiece, to be flat with respect to the MRP would result in an emphasized high frequency response.
(It should be noted that work within the ITU-T Q.5/12 will be started within the current study period to better define the directional characteristics of current and future artificial mouths)
· The function and form of the majority of modern mobile handsets typically result in large constraints on the electro-acoustic design of the earpiece. These constraints then typically require finding a balance between loudness and frequency response linearity. Targeting to have a linear response, or tighter mask constraints, in the lower frequencies may be at the expense of achieving the loudness required in many challenging noise environments for the majority of mobile handsets.

· Another feature of the form of many modern mobile handsets is the requirement of a larger “footprint” on the face of the device for display or input functions. This requires the acoustic outlets of the earpiece to be much closer to the edge of the device. This can result in variation in the low frequency response of the earpiece dependant on how well the user seals the handset to their ear. Further high frequency emphasis resulting from diffuse field equalization of the artificial ear, when compared with DRP-ERP equalization, can exaggerate this user dependent spectral imbalance.

When considering these factors in combination Nokia has concerns that targeting a diffuse-field corrected response would not provide sufficient receiving loudness and spectral balance to ensure consistent end-user quality of service.

Review of ETSI STQ#28TD22
As described in the introduction to STQ#28TD22 [5], the ETSI standards ES 202 739 [7] and ES 202 740 [8] have recently adopted a new testing technique for the measurement of receiving frequency response characteristics for wideband VoIP terminals, although the rationale for this adoption is not defined.
Having promoted the use of diffuse field HATS correction, as opposed to the common DRP-ERP correction, for receiving measurements the document goes on to describe work done to define tolerance mask limits about this target response based on subjective studies of the QoS from a small selection of VoIP devices.
Before discussing the applicability of the conclusions of this study to 3GPP terminal acoustic tests it is useful to review some of the information missing from the report which would allow a better understanding of what was achieved.

A summary of open questions include;

· What types of VoIP devices were included in the test? Further information about the type, form and size would assist in assessing their equivalence to the mechanical and acoustical designs of typical mobile devices covered within 3GPP.
· What type of artificial ear(s) was used for HATS measurement and recording? Were ears conforming to ITU.T Rec. P.57 [9] type 3.3 and/or 3.4 used? Variation in the acoustic characteristic between the two should be accounted for in the mask.
Further comments and questions related to the validity and applicability of the studies conclusions include:
· Alignment of perceived loudness between subjective test samples, to negate the influence of overall level in MOS scores, is not sufficiently achived by aligning to a linear RMS value (73dB).
· A full factorial design taking into account different application forces for each terminal would have given a clearer idea on the target equalizations dependence on this factor.

· Does the presence of “fairly high noise level which was produced by” terminals 3 and 7 within the P.800 test, resulting in lower MOS scores, give an good example of how emphasis of higher frequencies from diffuse-field or free-field equalization can increase noise in the device or network, and potentially codec artifacts?
· Diotic presentation of stimuli, especially when not including some real or simulated environment noise (e.g. Hoth noise), does not give a clear indication of how the various equalizations perform for application to an earpiece.

Conclusions
Having described some of the practical implications of targeting a diffuse-field corrected response and concerns about the validity and applicability to typical mobile devices of the mask proposed within ETSI for VoIP and DECT devices it is Nokia’s position that further work is required to define an updated receiving response requirement for handsets.
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