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1. 
Introduction

This document contains some comments related to the EAAT work item regarding TS 26.131 frequency/sensitivity characteristics for narrow-band; clause 5.4.2 and 6.4.2 Handset and headset UE receiving.
2. Summary

Regarding narrow band; it was previously suggested to harmonize TS 26.131 clause 5.4.2 with ETSI 103 737, which has, for 8 N application force, a more narrow tolerance mask than currently used in 3GPP. While a narrow mask might at first glance be seen as a way to attempt a consistent user experience over devices, an analysis reveals that this is by no means guaranteed in a real-life user scenario and moreover the approach is typically even forcing the designer into bad tradeoffs.

Thus we believe it can be counter-productive, in terms of perceived quality and intelligibility, to use a narrow receiving response mask for handset/headset modes why we do not suggest adoption of the +-5 dB narrow-band mask of ETSI TS 103 737. At least a +-6 dB opening should be allowed, as currently proposed in S4-110006. Even this is a compromise as the present mask allows yet another 2 dB larger opening at high frequencies.
Regarding wideband, TS 26.131 clause 6.4.2, we might need to raise similar concerns as the opening of the tolerance mask is smaller for some frequencies while being large for other frequencies, but at present we are optimistic about being able to harmonize the ETSI 103 739 WB specification, for 8 N application force, without modifications.
3. 
Analysis and conclusion
It is well known that when mobile phones are used in handset mode, the perceived spectral characteristics in receiving direction vary greatly depending on how the terminal is held at the users’ ear. There is almost always a leak between the terminal and the ear which causes several effects where these are dominant:
1) The larger the leak, the less low frequency output.
2) A peak in the response is observed, typically in the ~1-2 kHz range. The larger the leak, the higher the frequency of the peak.
Since the amount of leak in a real usage scenario is typically not known, the frequency of the peak is also unknown. Thus, the peak cannot successfully be compensated for by a fixed filter.
In the measurement condition using a leaky coupler, the peak can also be observed. For mobile phones using HATS, it is commonly in the ~1-2 kHz range (and for type 3.2 high-leak, the peak typically occurs at ~1.6 kHz).
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Figure 1 Example of receiving characteristics variations over application forces (and thus leaks) on a HATS measurement. A parallel shift at low frequencies and a varying-frequency peak can be observed.
If we use strict frequency response mask limits, in practise we force the acoustic designer of the terminal to implement a certain dip filter to compensate for a very specific measurement condition. In most cases, this filter will miss its target in the real-life usage scenario, resulting in one peak and one dip, rather than a flat response. Moreover, the dip might cause a reduction of the intelligibility.
Thus, while a narrow mask might at first glance be seen as a way to attempt a consistent user experience over devices, an analysis reveals that this is by no means guaranteed in a real-life user scenario and moreover the approach is typically even forcing the designer into bad tradeoffs.

4. 
Variations in acoustic impedance

The variations in receiving responses are caused by variations in acoustic load impedance as seen by the terminal.  Examples of observed variations can be found in ITU-T Recommendation P.57, one of the figures is reproduced below. The results are a combination of the shape of the impedance probe, the position, angle and application force used and the characteristics of the individual ears.
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Figure 2 ITU-T P.57 Figure I.10 – illustrating some observed variations on human subjects’ acoustic impedance as seen by an impedance probe
5. 
Comparison of tolerance masks

[image: image3.wmf]-

20

-

18

-

16

-

14

-

12

-

10

-

8

-

6

-

4

-

2

0

2

4

6

8

10

12

14

16

18

20

100

1000

present DF

present DF

prop EEAT DF

prop EEAT DF

ETSI DF

ETSI DF


Figure 3 Comparison of the present narrow-band mask converted
 from ERP to diffuse-field reference, the currently proposed EAAT limit (document from Vodafone S4-110006) and ETSI limit






� TS 26.131 V10.0.0 limits, converted from ERP to DRP using P.57 Table 2b and further converted from DRP to diffuse-field reference using P.58 Table 3. Interpolation to ISO R40 1/12th octave frequencies was used.
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