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1. Abstract
During the review of the processing scripts and EVS processing plan an inconsistency has been encountered in relation to the processing done in earlier 3GPP codec exercises like AMR or AMR-WB. It is believed that this inconsistency is a severe flaw in the EVS codec qualification processing that may significantly affect the performance scores of some of the NB and WB codec references in the experiments with NB and WB clean speech (Exps A, B, E, F).

The sources propose to align the processing for the EVS codec qualification with the processing done in the AMR and AMR-WB standardization exercises. 
2. Problem statement

As shown in the following figure 1 taken from the AMR-WB characterization processing plan [1], the processing of NB conditions included 16 to 13 bit conversion with rounding. Accordingly, the WB conditions employ 16 to 14 bit conversion with rounding, see figure 2. 

This processing with rounding of the NB and WB conditions is currently not part of the EVS qualification processing plan or the processing scripts.
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Figure 1: Sample-rate conversion and rounding for narrowband ( narrowband conditions
(X indicate crosscheck points).
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Figure 2: Rounding and scaling for wideband conditions
(X indicate crosscheck points).

3. Discussion

The issue is that some of the codecs used as performance references for the EVS codec in NB and WB apply sample word length truncation to 13 or, respectively, 14 bit at the encoder input and the decoder output. These are AMR, G.711, AMR-WB, and G.722. This leads to a mid-rise quantization effect that in turn may result in an undesirable amplification of low-level ambient noise in the clean speech experiments during speech pauses.


This is exemplified as follows:


Assume a noise signal 
n = { 1, -2, 3, 0, -1, -3, ...}

The AMR in-built truncation at the encoder will map this to 
namr_input = { 0, -8, 0, 0, -8, -8, ...}

G.711 (A-law) encodes this to
ng711= {8, -8, 8, 8, -8, -8, ...}
In the given example this leads to a significant increase of the ambient noise variance. 

The general consequence is that the reference codecs may reproduce very-low level noise signals during speech inactivity with a significant amplification. In MOS tests especially with the high-quality reference codecs AMR, G.711, AMR-WB and G.722 this may lead to significantly lower MOS scores for these codecs. It is to be noted that this effect may be very database dependent. Databases with very low recording noise are expected to suffer most from the described effect. 
The described problem was identified already during AMR and AMR-WB standardization. The corresponding processing as shown above alleviates the problem through the introduction of sample rounding as part of the pre- and post-processing steps.

The source is hence of the opinion that the missing 13/14 bit truncation and rounding pre- and post-processing steps is a severe flaw in the EVS processing plan and the corresponding processing scripts that should be corrected. Specifically, the source believes that the truncation and rounding should apply only to reference codecs that operate on samples with 13 or 14 bit reduced sample word length. This is the case for AMR, G.711, AMR-WB and G.722. For other codecs and especially the EVS candidate codecs where there is no sample word length limitation (apart from 16 bit) such a truncation and rounding pre- and post-processing should not be done. 

In addition it is to be noted that the truncation and rounding step in the post-processing may appear unnecessary in the case of AMR, G.711 and AMR-WB, which deliver 13 or, respectively, 14 bit truncated samples. In G.722 this is however not the case and at least for this codec the 14 bit truncation and rounding should be done even as post-processing step. This post-processing step does however not affect the samples produced by AMR, G.711 and AMR-WB decoders. Hence, it is suggested to apply this post-processing step generally for AMR, G.711, AMR-WB and G.722 decoders.

4. Proposal 
For all conditions involving AMR and G.711 codec references it is proposed to add the following 13 bit truncation and rounding to the pre- and post-processing:
Narrowband rounding to 13-bits

To round an 8kHz file to 13-bit resolution use:

scaldemo -lin -gain 1 -bits 13 -round -nopremask -blk 160 input8 output8
For all conditions involving AMR-WB and G.722 codec references it is proposed to add the following 14 bit truncation and rounding to the pre- and post-processing:

Wideband rounding to 14-bits

To round a 16kHz file to 14-bit resolution use:

scaldemo -lin -gain 1 -bits 14 -round -nopremask -blk 320 input16 output16

For all hybrid reference codec conditions involving AMR-WB encoding and G.718 decoding it is proposed to add the following 14 bit truncation and rounding to the pre- processing:

Wideband rounding to 14-bits

To round a 16kHz file to 14-bit resolution use:

scaldemo -lin -gain 1 -bits 14 -round -nopremask -blk 320 input16 output16
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