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Artificial Bandwidth Extension 

For devices providing artificial bandwidth extension informative measurements carried out in order to verify a basic performance of the implemented artificial bandwidth extension algorithm. The receiving signal is expected to provide a higher bandwidth than regular narrowband hands-free system. This higher bandwidth may result in a higher listening speech quality.

Receiving Loudness Rating (Wideband)

Requirement

The measured RLR should not deviate by more than +1dB /-2dB from the measured narrowband RLR. The signal energy measured in bands 1-3 and 18-20 should be higher than the signal energy measured in narrowband mode.

Test

1. The test signal to be used for the measurements shall be a narrowband Artificial Voice signal (AV) as described in ITU-T Recommendation P.50 [xx]. The test signal level shall be –16 dBm0, measured at the digital reference point or the equivalent analogue point. The test signal level is averaged over the complete test signal sequence.

2. The test arrangement is according to chapter 6.1. 

3. The receiving sensitivity shall be calculated from each band of the 20 frequencies given in table A.2 of ITU‑T Recommendation P.79 [8], bands 1 to 20. For the calculation, the averaged measured level at each frequency band is referred to the averaged wideband test signal level measured in each frequency band.

4. Th
e sensitivity is expressed in terms of dBPa/V and the RLR shall be calculated according to ITU‑T Recommendation P.79, formula 5-1, over bands 1 to 20 (table A.2/P.79), using m = 0.175 and the receiving weighting factors from table A.2 of ITU‑T Recommendation P.79.

Receiving Frequency Response (Wideband)

Requirement

The sensitivity/frequency characteristics in the frequency range from 200 Hz to 4 kHz shall be within the limits as described in chapter. 8.4.2. The sensitivity/frequency characteristics in the frequency range from  4 kHz to 8 kHz when referring the measured signal at the ERP with freefield correction of the HATS to the wideband test signal shall be at least 5 dB higher than in narrowband mode.

Test

1. The test signal to be used for the measurements shall be a narrowband Artificial Voice signal (AV) as described in ITU-T Recommendation P.50. The test signal level shall be -16 dBm0, measured at the digital reference point or the equivalent analogue point. The test signal level is averaged over the complete test signal sequence.

2. The test arrangement is according to chapter 6.1.
3. Measurements shall be made at one twelfth-octave intervals as given by the R.40 series of preferred numbers in ISO 3 [9] for frequencies from 100 Hz to 8 kHz inclusive. For the calculation the averaged measured level at each frequency band is referred to the averaged wideband test signal level measured in each frequency band.
4. The sensitivity is expressed in terms of dBPa/V, referred to the ERP. Information about correction factors are available in ITU-T Recommendation P.57.

Listening Speech Quality – Wideband TMOS (TOSQA2001) 

Requirement

The measured TMOS value with the wideband extension activated shall be higher than the measured TMOS with wideband extension deactivated, both measured in TOSQA2001 wideband mode.

Test

1. The test signal used for the TOSQA2001 analysis is real speech (German, IRS send filtered as described in ITU-T Recommendation P.380 [16]). The sequence consists of 8 sentences from two male and two female voices (2 sentences each). The test signal level shall be -16 dBm0, measured at the digital reference point or the equivalent analogue point. The test signal level is determined over the complete sequence as active speech level.

2. The test arrangement is according to chapter 6.1.
3. The wideband extension is deactivated. In the first test for each application force the TMOS is calculated using the TOSQA2001 analysis method. The settings are: “Search fix delay < 250 ms”, “Search variable delay < 62 ms”, “Measurement: acoustical”, “Compare to: Headphone (Wideband)”. The reference signal is the unfiltered wideband test signal.

4. The TMOS in receiving direction is determined.
5. The wideband extension is activated. In the second test for each application force the TMOS is calculated using the TOSQA2001 analysis method. The settings are: “Search fix delay < 250 ms”, “Search variable delay < 62 ms”, “Measurement: acoustical”, “Compare to: Headphone (Wideband)”. For this test the reference signal is the unfiltered wideband test signal.

6. The TMOS in receiving direction is determined.
7. The two TMOS values are compared.
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