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1. 
Background
This contribution addresses three topics in the EVS Qualification Rules: test sets, pass/fail criterion for Rule 2a, and quality metrics. Test sets are relevant for Rule 2a, 2b and 3, quality metrics are relevant for Rule 3 using Figure of Merits (FOMs) and specified in the EVS-5a Permanent Document, Selection Rules for Qualification Phase. Rule 2a and 2b are elimination rules while Rule 3 serves the purpose of ranking the candidates according to the pre-agreed rules.
The proposed metrics follow the logic of the AMR-WB standardization exercise. They measure how far a certain candidate outperformed the performance requirements which constitute a minimum level of quality requirements. Measuring the performance of candidates above this limit introduces criteria that allow quality ranking of candidates.
In this document we refer to the AMR-WB Qualification Rules v.1.0.0 in S4-000183 and the AMR-WB Selection Rules v.1.1.0 in S4-000508.

2.
Test Sets

The EVS WID identifies the following objectives (besides a backward interoperable mode to AMR-WB):

· Enhanced quality and coding efficiency for narrowband (NB) and wideband (WB) speech services, leading to improved user experience and system efficiency. This should also be achieved in interoperation with pre-Rel-10 systems and services employing WB voice. 

· Enhanced quality by the introduction of super-wideband (SWB) speech, leading to improved user experience. 
· Enhanced quality for mixed content and music in conversational applications (for example, in-call music), leading to improved user experience for cases when selection of dedicated 3GPP audio codecs is not possible.
· Robustness to packet loss and delay jitter, leading to optimized behaviour in IP application environments like MTSI within the EPS.
The current draft version 0.0.3 of the Qualification Rules already contains a draft test set. Although a direct mapping of the objectives to the test sets may appear desirable, we find that the first objective covers several important use cases. Separating this category into an efficiency-oriented one and a quality-oriented one will give a better analysis of the capabilities of candidate coders. Otherwise we map the above objectives into test sets.
In fact, this logic ends up in changing just one item.

On this basis, we propose the following test sets, as the Table 1 on Qualification Rules:

	#
	Description

	1
	NB and WB clean speech and speech under background noise quality requirements at rates of 13.2 kbps (gross rate) and lower with DTX.

	2
	NB and WB clean speech and speech under background noise quality requirements at rates of 13.2 kbps (gross rate) and higher without DTX.

	3
	All SWB speech quality requirements -- with and without DTX; clean speech and speech under background noise.

	4
	Quality requirements for music and mixed content cases capturing the situations and use cases where use of the 3GPP audio codecs would not be possible.

	5
	Quality requirements related to robustness to packet losses and delay jitter.

	6
	Quality requirements for the AMR-WB interoperable EVS codec mode 


3.  
Pass/Fail Criterion for Rule 2a
A test is failed if the measured codec does not satisfy the test criterion at the 95% confidence level in a significance test such as a pair-wise T test.
4.
Quality Metrics

4.1. Technical Background on dBQ
P.800 MOS testing is the most often used subjective listening test for speech coders. Our assumption is that EVS testing will be based on MOS method so we deal with the metrics associated with these methods.

P.810 specifies the MNRUs and describes speech distortions using band-limited white noise.  The MNRU scale is measured in dBQ as the SNR between the undistorted speech and the noise. Each MNRU in a MOS test has both a MOS score and a dBQ value which makes it possible to relate them to each other, by means of a regression curve specific for a test. Using this curve, we can relate a dBQ value to the MOS scores of esch speech sample. The advantage is that dBQ values of different tests can be compared while MOS values usually cannot be compared since they depend on the concrete experiment. 
4.2.  MOS and dBQ Quality Metrics
In addition to counting number of passes / failures which is already included FOM in the Qualification Rules document, we propose the introduction of metrics using S and dBQ, similarly to the AMR-WB exercise. These metrics relate to results obtained from MOS testing.
The candidates will be ranked according to the following metrics:

· Weighted MOS (MOS = Codec MOS - Reference MOS)
· Weighted dBQ (dBQ = Codec dBQ - Reference dBQ)

Note that for both the MOS and dBQ, the MOS or dBQ value of the reference must be used rather that the MOS or dBQ value of the requirement, unless it is for the purpose of a Figure of Merit restricted to the test failures. In the latter case, the MOS or dBQ value of the requirement must be used instead.

Examples on the calculation of dBQ are provided in the Annex A.

4.3 Weighting 
For the rankings using a weighted metric per test set, each test condition will carry a weight to be defined in a table. The table also provides a summary of the relative magnitude of each major test condition (Clean Speech and Background Noise). The different Balance Factors may be used to even up the relative weights of the different conditions or applications for each experiment.

When computing a weighted Figure of Merit, the weights should be applied to each test result in each experiment. 
The following weighting tables used in AMR-WB (see S4-000183) are provided for illustration only.
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Experiment 2: Performances in Background Noise conditions (DCR)
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Table 3: Illustration for the weighting in AMR-WB qualification rule 3
5.
Proposal

We propose the adoption of the above test sets, clarification on Rule 2a and the dBQ based metrics in EVS Qualification Rules document.



Annex A: Example of computation of the dBQ for Rule 3

The following two examples are based on an hypothetical ACR for which the key parameters of the MNRU curve are reported in the figure below:
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Example 1: The MOS and Q Value of the reference codec and codec under test are reported below and in the following figure:

Reference Codec MOS score:
Yref = 4.34

Codec under test MOS score: 
Ytest = 4.15

Comparison based on MNRU Curve:

Reference Codec equi. Q Value:
Qref = 42.03 (>Qmax)

Codec under test equi. Q Value:
Qtest = 27.59 (>Qmax)

delta Q Value:
dBq = 27.59 ñ 42.03 = -14.44
Comparison based on Linearized saturation:

Reference Codec equi. Q Value:
Qref = 31.26 (>Qmax)

Codec under test equi. Q Value:
Qtest = 27.46 (>Qmax)

Relevant delta Q Value for Rule 3:
dBQ = 27.46 ñ 31.26 = -3.80
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Example 2: The MOS and Q Value of the reference codec and codec under test are reported below and in the following figure:

Reference Codec MOS score:
Yref = 4.21

Codec under test MOS score: 
Ytest = 4.30

Comparison based on MNRU Curve:

Reference Codec equi. Q Value:
Qref = 29.36 (>Qmax)

Codec under test equi. Q Value:
Qtest = 34.36 (>Qmax)

delta Q Value:
dBq = 34.36 ñ 29.36 = 5.00
Comparison based on Linearized saturation:

Reference Codec equi. Q Value:
Qref = 28.66 (>Qmax)

Codec under test equi. Q Value:
Qtest = 30.46 (>Qmax)

Relevant delta Q Value for Rule 3:
dBq = 30.46 ñ 28.66 = 1.80
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		Experiment 1: Performances in Clean Speech (ACR)

		Conditions		Application		Requirement		Weight

		No Errors		A		Bet. Than G.722 48k		1.0

		13 dB C/I		A		G.722 48k		1.0

		10 dB C/I		A		EFR Degradation		1.0

		7 dB C/I		A		EFR Degradation		1.0

		4 dB C/I		A		EFR Degradation		1.0

		No Errors		B		G.722 56k		1.0

		19 dB C/I		B		G.722 56k		1.0

		16 dB C/I		B		G.722 48k		1.0

		13 dB C/I		B		G.722 48k		1.0

		No Errors		C/D/E		G.722 64k		1.0

		0.5%,0.0%		E		G.722 56k		1.0

		1.0%,0.1% UL		E		G.722 48k		1.0

		1.0%, 0.1% DL		E		G.722 48k		1.0

		1.0%, 0.1% UL		E		-		0.0

						Total:		13.0

						Exp. Balance Factor:		1.0

		Experiment 2: Performances in Background Noise conditions (DCR)

						Experiment 2a / Car Noise				Experiment 2b / Street Noise

		Conditions		Application		Requirement		Weight		Requirement		Weight

		No Errors		A		G.722 48k 10% PoW		1.0		G.722 48k 10% PoW		1.0

		13 dB C/I		A		G.722 48k 10% PoW		1.0		G.722 48k 10% PoW		1.0

		10 dB C/I		A		EFR Degradation		1.0		EFR Degradation		1.0

		7 dB C/I		A		EFR Degradation		1.0		EFR Degradation		1.0

		4 dB C/I		A		EFR Degradation		1.0		EFR Degradation		1.0

		No Errors		B		G.722 56k 10% PoW		1.0		G.722 56k 10% PoW		1.0

		19 dB C/I		B		G.722 48k 10% PoW		1.0		G.722 48k 10% PoW		1.0

		16 dB C/I		B		G.722 48k 10% PoW		1.0		G.722 48k 10% PoW		1.0

		13 dB C/I		B		G.722 48k 10% PoW		1.0		G.722 48k 10% PoW		1.0

		No Errors		C/D/E		G.722 64k		1.0		G.722 64k		1.0

		0.5%,0.0%		E		G.722 56k		1.0		G.722 56k		1.0

		1.0%,0.1% UL		E		G.722 48k		1.0		G.722 48k		1.0

		1.0%, 0.1% DL		E		G.722 48k		1.0		G.722 48k		1.0

		1.0%, 0.1% UL		E		-		0.0		-		0.0

						Total:		13.0		Total:		13.0

						Exp. Balance Factor:		0.5		Exp. Balance Factor:		0.5

						Total weight Clean speech:		13.0

						Total weight Background Noise:		13.0

						Total weight:		26.0

						Total weight for Application A:		10

						Total weight for Application B:		8

						Total weight for Application E:		8






