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1. Introduction
Recent contributions under the Study Item on non-bit-exact floating-point conformance (FLC) [1,2] proposes using the POLQA tool defined in ITU-T P.863 [3] for evaluating conformance. This document discusses important aspects of POLQA tool, relevant to its proposed use for conformance testing. 

[bookmark: _Hlk496874209]2. Highlights from ITU-T P.863.1 Application guide for Recommendation ITU-T P.863 (09/2014)

A. Section 8.9 “To use a reference speech sample longer than the recommended maximum 6 seconds of active speech, it is recommended that the signal is split into multiple 3 to 6 second active speech sections, and a 10 Rec. ITU-T P.863.1 (09/2014) separate score be computed for each section. Average the scores to determine a single score for the complete reference signal.” This section explains how to use POLQA tool on a sample longer than the recommended maximum 6 seconds of active speech. The longer sample need to be split into multiple 6 seconds sections and a separate score to be computed for each section. The individual scores for each segment can be averaged later. However, such averaging can lead to the issues described in section 3 below.

B. Section 8.1 “The list below describes a common set of required characteristics for both super-wideband and narrowband reference test signals: • at least three seconds of active speech; • at least 500 ms of silence between active speech periods; • no more than six seconds of active speech; • total length of test sample, including silence, should be no more than 12 seconds; • active speech level of –26 dBov; • 16-bit linear pulse code modulation (PCM) encoded; • noise floor < –75 dBov (A). Additional characteristics for [ITU-T P.863] super-wideband reference test signals are: • 48 k sample rate; • filtered 50 Hz to 14 kHz”
This section explains that the reference signal should be a clean speech signal with a noise floor less than – 75 dBov. Hence, it is not appropriate to use POLQA with noisy speech vectors for conformance testing.

C. Section 14.2 “[ITU-T P.863] has not been validated against the variables given in Table 9 • Music as input to a codec”
This section mentions Music as input to a codec is not validated for POLQA. A relevant example will be discussed in Section 4 below. 

D. Section 8.4 “A reference signal should be filtered before presenting it to the [ITU-T P.863] model. A different filter is required for the super-wideband and narrowband modes. The filter definitions are provided in Tables 2 and 3” 
Table 2 referenced here mentions that a super wideband reference signal should be filtered to 50 Hz to 14 kHz. Any content above 14 kHz will be ignored by POLQA and hence any artifacts that can happen above 14 kHz during the conformance testing will remain undetectable.


3. Averaging of POLQA Scores Over Long Inputs
It has been suggested in previous contributions [1,2] under this study item to use a “Delta-POLQA” approach to find out any potential artifacts that can occur in the output due to compiler modifications or code changes. [5] states that “In all 940 test conditions are assessed, representing 225,600 second of speech, or a little bit more than 62 hours” It is not clear from [5] the details of the length of input files used for testing. 
POLQA evaluation for long inputs (e.g., greater than 12 sec or more than 6 sec of active speech) should be done according the ITU P.863.1 specification text highlighted in Section 2.A. i.e. the signal is split into multiple 3 to 6 second active speech sections, and a separate POLQA score be computed for each section, and averaged over all such segments. If an artifact occurs in one short speech segment (3-6 seconds as mentioned in Section 2.A above) out of a longer sample (e.g. 2 minutes), POLQA score for this one small segment will show a higher deviation beyond the expected reference value (large segmental Delta-POLQA value). However, after averaging over the long sample, overall Delta-POLQA value will become insignificant and it will be impossible to detect the serious issue within one segment by only looking at the average Delta-POLQA value and testing it against a threshold. This issue will persist even if the threshold applied to the average POLQA score is very tight. 
 

4. Delta-POLQA Behaviour for Mixed-Music Signals
We present an example below that highlights the issues regarding Section 2.C above. 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 below.



	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)
	[bookmark: _GoBack]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. Hence it is important to understand that a Delta-POLQA approach cannot be used with mixed-music inputs. 

5. Conclusions
EVS Selection and Characterization subjective testing was done over a large database of Clean speech, Noisy speech and mixed music content. Testing conformance of an EVS codec implementation shall be also done over similar large databases of clean speech, Noisy speech and mixed music content. 
As shown in the example in Section 4, and the POLQA P.863.1 specification highlighted in Section 2.C, POLQA is not suitable for use with mixed-music signals. 
Regardless of which objective tool used for each class of signals, it is important to pay attention to the averaging issue highlighted in Section 3 and ensure severe issues in short segments are not “slipped through” due to averaging over longer inputs.

6. Proposal
The proposal is to include above Clauses 2, 3, 4, and 5 in the FS_EVS_FCNBE TR 26.843 under sub-clause in 6.2.2 POLQA Verification. 
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