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1 Introduction

Without any channel errors and background noise, AMR-WB can provide significantly better speech quality than AMR-NB. However, in the presence of background noise and channel errors, AMR-WB quality degrades faster than that of AMR-NB.

Since the requirements were set against the existing ITU WB speech coding standards, no subjective testing has been performed to compare the quality of AMR-WB with that of AMR-NB. This situation causes concerns about the suitability of AMR-WB for wireless applications when the background noise is high and the channel conditions are bad.

2 Discussion

Since AMR-WB is sensitive to both channel errors and background noise, its performance gets worse when both occur at the same time. The following figures show the performance of AMR-WB and AMR-NB under background noise (car noise, SNR=15dB) with different GSM GMSK channel conditions. The data for AMR-WB and AMR-NB is taken from different tests ([1] and [2]). 



The quality levels of AMR-WB and AMR-NB in these figures cannot be compared directly as the data is taken from different tests, and also the reference signals are wideband for AMR-WB and narrowband for AMR-NB. The important point is that the quality of AMR-WB above 12.65kbps starts degrading well before than AMR-NB under background noise when the channel conditions worsen. The graphs for 3G tests were not included since they use very different test cases for AMR-NB and AMR-WB, and the tests for AMR-NB did not include 3G channel with high background noise and error rate.

When comparing AMR-WB and AMR-NB, it should be noted that the subjective quality of the original uncompressed wideband and narrowband speech signals are different. Wideband signals capture not only speech but also the background noise in the high band, which is filtered out in narrowband signals. Therefore, when the background noise is high, it masks out the high frequency speech signals, and also results in additional annoyance, which degrades the overall quality. Signal processing can be used to reduce the noise, and to improve the quality at least to the narrowband level. In such a situation, wideband codecs have no quality advantage over narrowband codecs.

3 Conclusions

The quality advantage of AMR-WB over AMR-NB disappears when there is a high level of background noise and a high amount of channel errors. This is related to the fact that narrowband speech is more robust to background noise than wideband speech. 

Since most wireless speech applications involve background noise and channel errors, AMR-WB might not provide the expected quality improvement over AMR-NB in certain cases. In that respect, it would be very useful to have guidelines identifying the conditions in which AMR-WB and/or AMR-NB are recommended.
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