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1.
Introduction
In AHEVS-429 contribution [3], experiment E was presented where a code change was creating noticeable artefacts but was leading to small variation in POLQA scores. 
This contribution presents additional test results using this code change. MOS-LQO verification using larger database as well as the decoder test were carried out. Results obtained indicates that this code change would still be flagged as non-conformant to TS 26.443. 
2. Code Change
The change proposed in AHEVS-429, experiment E is a single line code change in a specific file. The code change has been implemented using floating-point version C90 and tested using Microsoft Visual Studio. This code change only affects the decoder output for the higher bandwidth (SWB & FB). Compare to the reference test vectors of TS 26.444, only 270 files, out of 2771 vectors, are none bit-exact.
3. POLQA verification

In this test MOS-LQO verification described in Clause 5.3.2 of TR 26.843 was carried out.

Figure 1 shows the CDF of MOS-LQO difference for all conditions and use cases, and Table 1 reports the statistics of the MOS-LQO difference for the 2 codes (C90 and C90+AHEVS429 code change).
Table 1: Summary of MOS-LQO differences for all conditions

	Case
	Min
	Max
	Mean
	StdDev
	Quantile_95
	Quantile_99

	A-B
	-0.1138
	0.0819
	0.0006
	0.0195
	0.0359
	0.0612

	A-C
	-0.0538
	0.0630
	0.0011
	0.0103
	0.0198
	0.0362

	A-D
	-0.0928
	0.0829
	0.0009
	0.0195
	0.0373
	0.0637

	A-B AHEVS-429_1
	-0.1138
	0.0819
	0.0021
	0.0202
	0.0395
	0.0632

	A-C AHEVS-429_1
	-0.0538
	0.0630
	0.0025
	0.0123
	0.0290
	0.0429

	A-D AHEVS-429_1
	-0.0928
	0.0829
	0.0009
	0.0195
	0.0373
	0.0637
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Figure 1: CDF of POLQA differences.
It can be see that A-C use case exhibits some difference in the CDF, but it is quite small. Similarly on the statistic the difference is small with and without the code change.
As the code change only impacts higher bandwidth, the CDF and statistic for only the SWB conditions are reported in Figure 2 and Table 2.  
As can be seen in Figure 2, when plotted per condition the difference in CDF becomes more noticeable. The most significant degradation happened for the A-C case, but A-B test case also show some degradation. As the code change only impact the decoder the use case A-D is not affected.

This degradation in the POLQA scores is also visible in the statistics, for the 95% the POLQA difference increases from 0.022 to 0.039 for the A-C use case.
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Figure 2: CDF plot for SWB condition 
Table 2: Summary of MOS-LQO differences for SWB conditions

	Case
	Min
	Max
	Mean
	StdDev
	Quantile_95
	Quantile_99

	A-B
	-0.0528
	0.0706
	-0.0013
	0.0196
	0.0351
	0.0475

	A-C
	-0.0319
	0.0365
	0.0019
	0.0097
	0.0224
	0.0311

	A-D
	-0.0568
	0.0758
	-0.0026
	0.0200
	0.0340
	0.0595

	A-B AHEVS-429_1
	-0.0486
	0.0787
	0.0056
	0.0225
	0.0459
	0.0671

	A-C AHEVS-429_1
	-0.0319
	0.0613
	0.0086
	0.0157
	0.0389
	0.0471

	A-D AHEVS-429_1
	-0.0568
	0.0758
	-0.0026
	0.0200
	0.0340
	0.0595


By using a bandwidth approach, the POLQA scores can still discriminate a code change that impact a small numbers of the test vectors.

4. Decoder Test
In this test the decoder test described in Clause 5.2 of TR 26.843 was used. The test used the SNR criteria described in AHEVS-427 [4]. The various thresholds and criteria indicated in clause 5.2.6 of TR 26.843 were used. 
The results indicates that 180 of test vectors are failing. The detailed results are mentioned in table 3. 
Table 3: Statistics from the decoder test

	
	RMS
	SNR
	Spectral Distortion

	Number of frames tested
	2349830
	57778
	21170

	Number of frames passing
	2292952
	36608
	10987

	Number of frames failing
	57778
	21170
	10183

	Ratio of frames passing 
	97.5
	63.3
	51.9

	Ratio of frames failing
	2.5
	36.7
	48.1


Overall 0.4% of the frames are failing.
An implementation with the proposed code change will not be conformant to TS 26.443 [2] according to the decoder conformance as currently described in Clause 5.2 of TR 26.843.
5. Conclusion

In AHEVS-429 a code change was presented to assess the limitation of using POLQA for floating-point conformance. This study shows that even when the code change is limited to a specific condition, differentiation could still be achieved with MOS-LQO verification using per bandwidth dependent criteria. Consequently, POLQA is a valuable tool for EVS floating-point conformance. 
In addition, the code change proposed impacted only the decoder and it is correctly flagged as non-conformant to TS 26.443 using the decoder test as currently proposed in TR 26.843.

This study will help in defining criteria for the POLQA verification test for a floating-point conformance.

6. Proposal
The sources proposed to include the results presented in Clause 3 and 4 in the technical report TR 26.843.
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