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1. Introduction
This is an update of document S4-AHQ070.
The goal with the ART_LTE-NBWB work item is that acoustic tests specifications TS 26.131 and TS 26.132 are made applicable to IMS-based telephony over LTE (such as VoLTE). TS 26.132 specifies that tests are made with DTX disabled. This might be impractical for LTE as there is no standardized signalling for controlling DTX.
The present document focuses on the AMR and AMR-WB speech codecs’ impact on some representative test signals. It shows that, when enabling DTX, some differences in test results are expected. However, all aspects and test cases are not yet studied.
2. Signals and analyses

A source file with the following content was generated:

· Silence (zeros)

· Low-level white noise, level sweep up to a level corresponding to ~-51 dBm0 (NB) ~-48 dBm0 (WB), to simulate idle noise

· Distortion test signal (recommended conditioning signal with css followed by 500 ms sinusoidal and 500 ms silence. Repeated for sinusoidals of 315, 408, 510, 816, 1 020 Hz at levels corresponding to -16 dBm0 and -45 dBm0).

· Real speech and background noise using signals specified in TS 26.132: One sentence from the real speech sequence (including its recording noise) repeated in silence and with increasing levels of background noise (excerpt from the left channel of the Mensa_binaural sound file). The mixed speech & noise signal was filtered with a 2nd-order 150 high-pass filter.
Only simple analyses were used. The un-weighted level of the outputs of the decoders with DTX OFF and DTX ON were compared using a sliding rectangular window of 100 ms. Where potential issues were found, also a spectral analysis was made. S-MOS and N-MOS analysis is not included in the present document. 
3. Summary of findings on DTX on/off influence on test signals
To get an overview of differences that can be expected only due to the speech coding, some representative signals were run offline through the AMR-NB 12.2 kbps and AMR-WB 12.65 kbps codecs [1] with DTX enabled and disabled.
Comparing signals encoding/decoding without and with DTX enabled, the conclusion are:
· For DTX ON, comfort noise generation is expected to occur during some of the acoustic tests.
· For NB using DTX with VAD1, the present distortion test signals can, at low levels, trigger a raise in level during the voiced part of the conditioning signal.
· For NB using DTX with VAD2, the present distortion test signals can, at low levels, trigger comfort noise generation which “destroys” the sinusoidal ~230 ms after its onset. The presently defined settling time and analysis time for 3GPP distortion tests just barely avoids this issue.
· For silent input (zeroes), the NB decoder mostly outputs silence, for both DTX ON and OFF. However in the DTX ON case, short bursts of low-level noise (~-76 dBm0) were observed.
· For silent input (zeroes), the WB decoder outputs a low-level noise (~-79 dBm0), similar for both DTX ON and OFF

· For NB, low-level white noise input, the DTX comfort noise level is typically higher (~2-3 dB)
· For WB, low-level white noise input, the level of the DTX comfort noise level is typically slightly lower (~1 dB) and the spectrum of the comfort noise is slightly different
· For both NB and WB, when going abruptly from noise to silence, the DTX doesn’t change to “silence” output immediately. This is expected since the idea of DTX is that infrequent updates should be used.
· The effect of rounding to 13 bits before AMR-NB encoding was also evaluated. Although the results changed slightly, e.g. the noise level for low input levels, there was no major difference and no difference in conclusions. No graphs are included for this case.

· Although the impact of S-MOS and N-MOS result is not detailed herein, preliminary results on complete terminals using the EG 202 396 predictor show a general impact when enabling DTX. Since operation with comfort noise is expected to sound worse, some influence can be expected but the results using the new ES 202 396 predictor (specified in TS 26.132) will need to be studied as well.
It could be interesting to repeat the tests with fractions of a frame offset in time, to see the variation due to timing of the test signals in relation to the speech framing.

4. Results – overall
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Figure 1 NB VAD1 – level vs time – DTX OFF (green) and DTX ON (red)
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Figure 2 NB VAD2 – level vs time – DTX OFF (green) and DTX ON (red)
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Figure 3 NB VAD1 - difference in level ON-OFF
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Figure 4 NB VAD2 - difference in level ON-OFF
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Figure 5 WB level vs time - DTX OFF (green) and DTX ON (red)
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Figure 6 WB difference in level ON-OFF

5. Results – distortion test signals

Distortion test signal NB

[image: image7.png]"X acqualyzer

(R) VADI.dat





Figure 7 NB VAD1 - Nominal level -16 dBm0 – DTX OFF (green) and DTX ON (red)
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Figure 8 NB VAD2 - Nominal level -16 dBm0 – DTX OFF (green) and DTX ON (red)
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Figure 9 NB VAD1 - Low level -45 dBm0 – DTX OFF (green) and DTX ON (red)
[image: image10.png]|78 acqualyzer

Preparation Audia Help

ER=]E tine. =l | @ a7 | | g

n DT off (L) DT>

31





Figure 10 NB VAD2 - Low level -45 dBm0 – DTX OFF (green) and DTX ON (red)
(Note that the VAD1 spectrograms have a slight colour mismatch compared to the other results so some care should be taken when interpreting the plots.)
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Figure 11 NB VAD1 - Low level -45 dBm0 – DTX OFF
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Figure 12 NB VAD2 - Low level -45 dBm0 – DTX OFF (so should be identical to Figure 11, some differences are seen due to non-identical colour settings).
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Figure 13 NB VAD1 - Low level -45 dBm0 - DTX ON
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Figure 14 NB VAD2 - Low level -45 dBm0 - DTX ON

Distortion test signal WB
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Figure 15 High level -16 dBm0 – no significant issues seen on level analysis
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Figure 16 Low level -45 dBm0 – DTX OFF (green) and DTX ON (red)
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Figure 17 Low level -45 dBm0 – DTX OFF
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Figure 18 Low level -45 dBm0 – DTX ON
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