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Measurements of loudness ratings on mobile phones using AMR codec showed that the measurement results depend on the selected bit rate in the codec. This effect was reported to Rohde & Schwarz by Nokia. Rohde & Schwarz investigated this effect and verified the results. 
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Figure 1: 
Measured RLR and SLR  for different AMR bit rate settings using multisine signal according to ITU-T P.501. 

This effect was not detected before because until now all measurements were done according to 3GPP TS 26.132 or TS 51.010 at high bit rates (either AMR 12.2 kbit/s or FR codec). Measurements at lower bit rates are not defined in the test specifications.

The measurements were also repeated in AMR HR mode, it was found that the results depend only on the bit rate selected not on FR or HR mode. 

The measured frequency response is only slightly affected by the selected bit rate.

3GPP TS 26.132 allows the use of either artificial voice acc. to ITU-T P.50 or multisine acc. to ITU-T P.501 as test signals. The artificial voice has a very statistical envelope and even with very long integration times it was hard to achieve an acceptable uncertainty of the results. The use of the multitone signal showed better repeatability in relative short integration times. Therefore this signal was selected for the measurement of frequency response and loudness rating in Rohde & Schwarz measurement system UPL.

In the past comparisons with both test signals were made using FR codec leading to similar results. The differences were within the uncertainty caused by measurements using speech signal and variations caused by positioning tolerances of the mobile. 

The above reported effect was the reason for Rohde & Schwarz to repeat the comparisons with both test signals at different bit rates, using an improved measurement method for artificial voice signals achieving about the same small uncertainty as with multisine signals.

During the measurements the mobile remained exactly in its position in order to avoid differences due to positioning errors.
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The measurement of SLR and RLR showed less influence of the selected bit rate with artificial voice test signal.

Figure 2: 
Measured RLR and SLR  for different AMR bit rate settings using artificial voice according to ITU-T P.50

Comparison of the measurement results with both test signal show differences increasing to lower bit rates but even at highest bit rates the measured loudness ratings are not identical. 

At 12.2 kbit/s the difference is in the range of 1 to 2 dB. With FR codec this systematic difference is typically less than 1 dB and was previously masked by measurement uncertainties.

Conclusion:

The measured loudness ratings using artificial voice are less sensitive to the selected bit rate of AMR codec. For bit rates below 7.95 kbit/s the artificial voice seems to be better suited for loudness rating measurements than the multisine test signal.

The principal difference of loudness rating depending on the test signal can be taken into account when comparing measurement results. Therefore the type of test signal used should be stated in the test report as requested in 3GPP TS 26.132.
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