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1. Introduction
Experiment D in Clause 6.4 of TR 26.843 demonstrates some of the limitations of using ITU-T P.863.1 (POLQA) for 3GPP conformance testing of EVS floating point implementations. In this document additional examples and results from experiments performed by Qualcomm covering clean speech, noisy speech, and frame erasures (FER) using a larger database of North American English language are presented. The results show that audible degradations confirmed by both sources of this document may not be evident from delta-POLQA scores. This document also provides additional results to address the Editor’s Note in Clause 6.4.1 and 6.4.2.

2. Experiment D in TR 26.843 – Additional Results 

6.4 Experiment D
6.4.1 Delta-POLQA Behaviour for Mixed-Music Signals
A 10-second long mixed-music input was processed through the FL reference (REF) implementation and an FL test implementation. The FL test implementation TEST(Clip2.deg2.32k) includes e.g., certain optimizations related to parameter quantization, over the FL reference implementation REF (Clip2.deg1.32k), which introduced a clear, audible artifact as shown in Figure 6.13.


	Spectrogram of REF (Clip2.deg1.32k)
	Spectrogram of TEST (Clip2.deg2.32k)
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Below are the POLQA scores for the two outputs using POLQA version 2.4.  
	
	REF (Clip2.deg1.32k)
	TEST (Clip2.deg2.32k)
	Delta-POLQA

	POLQA Score
	4.2622
	4.2662
	0.004



Although this is a serious artifact and is clearly audible, Delta-POLQA between these two samples is not noticeable at all, with a value of 0.004. Note that the nature of modification of source code in “Clip1.deg2.32k” is not relevant here. Rather the more important and relevant fact here is that POLQA tool only shows a negligible difference in the scores for two vastly different mixed-music signals.
[Editor’s note] The results presented are for one file. It is expected that the effect of the code change will be asses on larger database. 

6.4.2. Clean Speech Input Example 
We present a clean speech input example below with relevant POLQA MOS LQO scores. 8 seconds long Super-Wideband clean speech input was bandpass filtered to match the required frequency range of POLQA (50 Hz to 14 kHz) and was processed through FL reference (REF) implementation and an FL test implementation. The FL test implementation TEST (Clip1.deg2.32k) includes certain optimizations related to parameter quantization, over the FL reference implementation REF (Clip1.deg1.32k)
	Spectrogram of REF Clip1.deg1.32k
	Spectrogram of TEST Clip1.deg2.32k
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Below are the POLQA scores for the two outputs using POLQA version 2.4.  
	
	REF Clip1.deg1.32k
	TEST Clip1.deg2.32k
	Delta-POLQA

	POLQA Score
	4.3888
	4.3752
	0.0136



Clip1.deg2.32k output has an annoying high-pitched chirp/whistle type artifact that is clearly audible, and it is shown in the spectrogram above. However, the Delta-POLQA between the two cases is infinitesimal, at 0.0136. 
Note that the nature of modification of source code in “Clip1.deg2.32k” here is not relevant. Rather the more important and relevant fact here is that POLQA tool only shows a negligible “Delta-POLQA” score for two vastly different “clean speech” signals, which is the main category of signals intended to be used with POLQA.
[Editor’s note] The results presented are for one file. It is expected that the effect of the code change will be asses on a larger database.

***** CHANGE 1 *****
Statistics from extending experiment D to a larger database of around 8.5 minutes of clean speech and the delta-POLQA are included in Table xx.
From the Table xx, it is clear that the delta-POLQA values are quite low while the subjective quality degradation is quite serious as shown in the spectrograms above. 

Table xx. Experiment D: Delta-POLQA values between the Reference and Test signals 
	
	
	Clean speech (database including about 64 sentence pairs)

	Delta-POLQA values
	Average
	0.05425

	
	Std. dev
	0.04548




3. Experiment E, Delta-POLQA Limitations 

[bookmark: _Hlk501024649][bookmark: _Hlk501024979]***** CHANGE 2 *****

6.5 Experiment E
6.5.1 Delta-POLQA Limitations with Noisy Speech and Frame Erasures
In this clause, more examples are presented where source code modifications of the Reference EVS Floating Point implementation result in serious quality artifacts but show only negligible delta-POLQA values between the Reference and Test implementations. Figure xx below shows example spectrograms that depict the signal artifacts and Table yy provides the delta-POLQA analysis.

	Spectrogram of Reference signal
	Spectrogram of Test signal
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Figure xx Example spectrograms that depict the artifacts

From the Table yy, it is clear that the delta-POLQA values are quite low while the subjective quality degradation is quite serious.  

Table yy. Experiment E: Delta POLQA values between the Reference and Test signals
	
	
	Noisy speech 
	FER 6%

	Delta-POLQA values
	Average
	0.00180
	0.02734

	
	Std. dev
	0.01014
	0.03610





***** CHANGE 3 *****
6.6 Conclusion
The Experiments D and E presented above show that for clean speech, noisy speech, and with frame erasures, delta-POLQA is not a reliable conformance metric to detect EVS floating point implementation issues. Even if a tight delta-POLQA threshold is set for conformance testing, such severe artifacts can go undetected.  
The experiments demonstrate that relying solely on POLQA differences for EVS floating-point conformance testing of a codec implementation is not feasible, and a more comprehensive approach is needed. The EVS floating-point conformance testing should provide the same level of quality assurance as the bit-exact test verification provides for EVS fixed-point implementations. This is especially needed when the potential changes to source code and proprietary compiler modifications are not publicly available for verification. 

4. Proposal
It is proposed that the changes above under Clause 6.4, 6.5, and 6.6 are incorporated in the FS_EVS_FCNBE TR 26.843. 
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