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Summary
At the last meeting the source proposed that the MSIN filter of the Recommendation ITU-T G.191 STL library should be used to pre-process speech for the narrowband listening tests during the EVS standardization exercise. The motivation for this was that the current working assumption of 50Hz – ~4kHz would not be conformant with the requirements of 3GPP 26.131 and therefore evaluating the EVS codec over such a broad spectrum would not reflect operation in 3GPP terminals.

In this document the source provides additional analysis of the effect of meeting the narrowband mask given in 26.131 compared to the current working assumptions.
The source still believes that the use of the MSIN filter of the Recommendation ITU-T G.191 STL library represents the most pragmatic way to resolve the 26.131 filter mask issue. It is proposed that for narrowband conditions, both the signal and noise paths when necessary be filtered with the MSIN filter in the Qualification, Selection and Characterization tests of EVS.

Discussion 
As shown in Tdoc S4(12)0535 presented in Kyoto, Figure 1 illustrates the sending sensitivity for narrowband terminals detailed in 3GPP 26.131. This shows clearly that a flat frequency characteristic from 50Hz to ~4kHz would not conform to the mandatory sending characteristics of 3GPP narrowband terminals.
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Figure 1: Sending Sensitivity for Handset/Headset/Desktop & Vehicle Mounted Handsfree

from 26.131
For a flat frequency characteristic it can be seen that it would be necessary to attenuate frequencies below 141Hz to conform to 26.131.

Fant [1] studied the fundamental frequency, F0 (pitch), of conversational speech in European languages and showed that the mean values are approximately 120 Hz for men and 220 Hz for women and the maximum overall range of pitch in ordinary conversation is about 50–250 Hz for men, and about 120–480 Hz for women. 
It is therefore quite evident that, while clean female speech is largely unaffected by the 26.131 spectral mask because it has a low probability of spectral content below 141Hz, it is highly probable that male speech will have the pitch component and perhaps even the first harmonic of the pitch component attenuated. 

Not only will the attenuation of the pitch component, and perhaps even the first harmonic of the pitch component, have a noticeable effect of the way listeners perceive the speech in a P.800 ACR test, it is also likely to alter the way in which pitch detection algorithms and spectral quantization schemes behave. 
Background noise is also very likely to be affected for narrowband speech. It is well known that the spectrum of car noise is dominated by low frequency rumble components with a steady decay in noise power with increasing frequency. Data from Jung et al [2] suggests that the frequency components around 50Hz could be 10-15dB higher than components at 141 Hz which would radically affect the impact of this noise type between 26.131 conformant and 26.131 non-conformant equipment.
Given the impact of the 50 Hz to 141 Hz region it is therefore not clear, in the view of the source, that the performance of a narrowband coder measured with a 50 Hz HPF can be assumed to represent the performance of a coder when implemented in a 26.131 conformant terminal.

Proposal
During discussions in the last joint meeting of SQ and EVS subgroups in Kyoto it was proposed that a two-pole highpass filter with -3dB at 200 Hz would be appropriate. 
In Tdoc S4(12)0535 presented in Kyoto it was shown that the ITU-T G.191 MSIN filter comes close to this response. According to the software in the STL, the gain is -3dB at 200Hz, -12dB at 100Hz and -30 dB at 50Hz. This is shown in Figure 2.
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Figure 2: – Recommendation ITU-T G.191 MSIN filter Superimposed on Sending Sensitivity mask from 26.131
It is proposed that for narrowband conditions, both the signal and noise paths when necessary be filtered with the MSIN filter in the Qualification, Selection and Characterization tests of EVS.

Conclusion

Given the foregoing it can be seen that a highpass filter other than the 50 Hz filter of WB and SWB is necessary.

The MSIN filter of the Recommendation ITU-T G.191 STL is a highpass filter characteristic with a 200 Hz -3dB point which represents a good, readily available, candidate for this filter. It would therefore seem a pragmatic solution to the problems highlighted in this contribution.
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ITU-T G.191 MSIN Filter
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