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1 Introduction

3GPP standardized both a fixed point version (26.442 [1]) and floating point version (26.443 [2]) of EVS. In recent years, floating point audio processing chains have proliferated, increasing the interest in floating point codec implementations. SA4 started a study item [3] on the feasibility of non bit-exact conformance process for floating-point implementation that would allow conforming implementations to be used in all scenarios acceptable for bit-exact implementations of fixed-point version (TS 26.442) and floating-point version (TS 26.443).
Several contributions have shown that tools could be used to discriminate standard compiler optimization options from an aggressive compiler optimization option that take short cuts in arithmetic precision. This contribution discuss some considerations and initial criteria for a potential EVS floating-point conformance.  
2 Use Cases
EVS consists of two components: encoder and decoder. One could decide to implement one of the components or both of them on a floating-point unit. In this case there should be separate criteria for the three use cases: encoder only, decoder only, and both encoder plus decoder. When both encoder and decoder are implemented in floating-point, the implementation should pass the three set of criteria: the one for decoder, the one for encoder and the one for encoder and decoder.  If only encoder or only decoder are implemented in floating point, only the corresponding encoder or decoder criterion needs to be passed.
3 MOS-LQO criteria
Cumulative Distribution of Frequency (CDF) of the absolute difference in MOS-LQO scores [6] show good power discrimination between conformant and non-conformant implementations of EVS.
A potential conformance criterion, in terms of a mask that the CDF must stay above, could be derived. If the CDF of the implementation under test does not fit above the mask for any point, the implementation should be flagged as non-conformant to EVS. The conformance region could be given by a piece-wise linear approximation. 
An example of such conformance region is given in figure 1. One can see that a conformant implementation is above the mask, while the non-conformant one is crossing it. Only the O2 implementation will be considered conformant to EVS 26.443.
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Figure 1: Example of CDF distribution with the conformance criteria.
These CDF masks could be defined differently for each encoder, decoder, and encoder plus decoder implementation. Table 1 gives an example of potential CDF masks based on earlier reported results [4, 5]. An additional hard threshold on the max absolute difference can also be used, as reflected in last line of table 1.
Table 1: Potential CDF masks for MOS-LQO validation

	Decoder
	Encoder
	Encoder plus Decoder

	MOS-LQO difference
	CDF threshold
	MOS-LQO difference
	CDF threshold
	MOS-LQO difference
	CDF threshold

	0.01
	50%
	0.01
	50%
	0.01
	40%

	0.02
	75%
	0.03
	75%
	0.02
	70%

	0.03
	90%
	0.04
	90%
	0.05
	90%

	0.04
	95%
	0.06
	95%
	0.07
	95%

	0.06
	99%
	0.09
	99%
	0.1
	99%

	0.1
	100%
	0.18
	100%
	0.18
	100%


4 JBM and PLC test cases
Results presented in [4] and [5] are based on the full EVS implementation (mandatory and recommended features). The Jitter Buffer Management (JBM) is not a mandatory feature of EVS standard. Conformance criteria should only apply to the core EVS implementation (mandatory features only). This approach allows tighter conformance criteria for EVS mandatory core coding modes. 
Packet Loss Concealment (PLC) test vectors show higher variation in the results than clean condition. It could be beneficial to have separate criteria for the clean and impairment test cases. Such separation will allow tighter criteria for the clean condition, giving high confidence that the core modes of EVS (26.445) are implemented correctly. Even if the two use cases have different criteria, both will need to pass to have a conformant EVS floating-point implementation.

5 Conclusion

The sources would like to discuss the above points for potential EVS float conformance criteria.
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