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Introduction

Qualcomm has proposed the adoption of SNRi as a replacement for the ANR method currently under use by 3GPP TS 26.131 and 3GPP TS 26.132. It is known in the industry that ANR has no longer being able to correctly caracterize the performance of modern noise suppression systems.
As SNRi is currently defined as a method for evaluating algorithms and not terminals (ITU-T G series), substantial work was performed in the last months to derive an acoustic interface methodology for the metric.

Potential limitations of ITU-T G.160 AMD 1
After definition of the method, in the process of collecting data for several terminals to validate the methodology, unexpected results were found, in particular a higher than expected discrepancy between TNLR and NPLR quantities.

In order to investigate the source of the discrepancies, simulations were done considering an “idealized” noise suppressor. This is realized by manually attenuating the noise signal with the amount of noise suppression desired and mixing it with speech at a constant level. Such a procedure allows one to know a priori the true noise suppression that should be reported by the metric and, therefore, derive the true metric error.
To derive the range of expected SNRs, two noise files from the ETSI EG 202 396-1 database were mixed at their realistic noise levels with nominal level speech, considering three conditions for acoustical path loss from MRP to the primary microphone of the terminal: 3dB, 7dB, 11dB. These are typical path losses found in modern terminals.

The noise files utilized in this study were Pub_Noise_Binaural_V2 and Midsize_Car1_130kmh_binaural.

The speech files are a combination of American English and English sentences from P.501.

The results are shown in the table 1 below for the case of no-filtering applied to the input and output signals and in table 2 for the case where the MSIN+LP35 filter is applied.
	Signal Properties
	ITU-T G.160 AMD. 1 Results
	True results
	Error in the metric

	Noise Type
	NSE

dB SPL(A)
	ASL

dB

SPL
	SNR

dB

(A)
	TNLR

dB
	NPLR

dB
	SNRI

dB
	DSN

dB
	TNLR

dB
	NPLR

dB
	SNRI

dB
	DSN

dB
	eTNLR
	eNPLR
	eSNRI
	eDSN

	Pub
	75
	86.3
	11.3
	0
	0
	0
	0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Pub
	75
	86.3
	11.3
	3.0
	2.9
	2.8
	-0.1
	3
	3
	3
	0
	0.0
	-0.1
	-0.2
	-0.1

	Pub
	75
	86.3
	11.3
	6.0
	5.7
	5.5
	-0.2
	6
	6
	6
	0
	0.0
	-0.3
	-0.5
	-0.2

	Pub
	75
	86.3
	11.3
	8.9
	8.3
	8.1
	-0.2
	9
	9
	9
	0
	-0.1
	-0.7
	-0.9
	-0.2

	Pub
	75
	86.3
	11.3
	11.9
	10.7
	10.5
	-0.2
	12
	12
	12
	0
	-0.1
	-1.3
	-1.5
	-0.2

	Pub
	75
	86.3
	11.3
	14.8
	12.9
	12.7
	-0.2
	15
	15
	15
	0
	-0.2
	-2.1
	-2.3
	-0.2

	Pub
	75
	86.3
	11.3
	17.7
	14.7
	14.5
	-0.2
	18
	18
	18
	0
	-0.3
	-3.3
	-3.5
	-0.2

	Pub
	75
	86.3
	11.3
	20.6
	16.2
	16.0
	-0.2
	21
	21
	21
	0
	-0.4
	-4.8
	-5.0
	-0.2

	Pub
	75
	86.3
	11.3
	23.4
	17.5
	17.3
	-0.2
	24
	24
	24
	0
	-0.6
	-6.5
	-6.7
	-0.2

	Pub
	75
	86.3
	11.3
	26.2
	18.5
	18.3
	-0.2
	27
	27
	27
	0
	-0.8
	-8.5
	-8.7
	-0.2

	Pub
	75
	86.3
	11.3
	29.0
	19.2
	19.0
	-0.2
	30
	30
	30
	0
	-1.0
	-10.8
	-11.0
	-0.2

	Pub
	75
	82.3
	7.3
	0.0
	0.0
	0.0
	0.0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Pub
	75
	82.3
	7.3
	3.0
	3.0
	2.8
	-0.2
	3
	3
	3
	0
	0.0
	0.0
	-0.2
	-0.2

	Pub
	75
	82.3
	7.3
	6.0
	5.9
	5.6
	-0.3
	6
	6
	6
	0
	0.0
	-0.1
	-0.4
	-0.3

	Pub
	75
	82.3
	7.3
	9.0
	8.7
	8.4
	-0.3
	9
	9
	9
	0
	0.0
	-0.3
	-0.6
	-0.3

	Pub
	75
	82.3
	7.3
	12.0
	11.4
	11.0
	-0.4
	12
	12
	12
	0
	0.0
	-0.6
	-1.0
	-0.4

	Pub
	75
	82.3
	7.3
	14.9
	13.9
	13.5
	-0.4
	15
	15
	15
	0
	-0.1
	-1.1
	-1.5
	-0.4

	Pub
	75
	82.3
	7.3
	17.8
	16.1
	15.7
	-0.4
	18
	18
	18
	0
	-0.2
	-1.9
	-2.3
	-0.4

	Pub
	75
	82.3
	7.3
	20.8
	18.1
	17.7
	-0.4
	21
	21
	21
	0
	-0.2
	-2.9
	-3.3
	-0.4

	Pub
	75
	82.3
	7.3
	23.6
	19.7
	19.3
	-0.4
	24
	24
	24
	0
	-0.4
	-4.3
	-4.7
	-0.4

	Pub
	75
	82.3
	7.3
	26.5
	21.0
	20.6
	-0.4
	27
	27
	27
	0
	-0.5
	-6.0
	-6.4
	-0.4

	Pub
	75
	82.3
	7.3
	29.3
	22.1
	21.7
	-0.4
	30
	30
	30
	0
	-0.7
	-7.9
	-8.3
	-0.4

	Pub
	75
	78.3
	3.3
	0.0
	0.0
	0.0
	0.0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Pub
	75
	78.3
	3.3
	3.0
	3.0
	2.7
	-0.2
	3
	3
	3
	0
	0.0
	0.0
	-0.3
	-0.2

	Pub
	75
	78.3
	3.3
	6.0
	5.9
	5.5
	-0.4
	6
	6
	6
	0
	0.0
	-0.1
	-0.5
	-0.4

	Pub
	75
	78.3
	3.3
	9.0
	8.9
	8.3
	-0.5
	9
	9
	9
	0
	0.0
	-0.1
	-0.7
	-0.5

	Pub
	75
	78.3
	3.3
	12.0
	11.7
	11.1
	-0.6
	12
	12
	12
	0
	0.0
	-0.3
	-0.9
	-0.6

	Pub
	75
	78.3
	3.3
	15.0
	14.5
	13.8
	-0.7
	15
	15
	15
	0
	0.0
	-0.5
	-1.2
	-0.7

	Pub
	75
	78.3
	3.3
	17.9
	17.1
	16.4
	-0.7
	18
	18
	18
	0
	-0.1
	-0.9
	-1.6
	-0.7

	Pub
	75
	78.3
	3.3
	20.9
	19.4
	18.7
	-0.7
	21
	21
	21
	0
	-0.1
	-1.6
	-2.3
	-0.7

	Pub
	75
	78.3
	3.3
	23.8
	21.4
	20.7
	-0.7
	24
	24
	24
	0
	-0.2
	-2.6
	-3.3
	-0.7

	Pub
	75
	78.3
	3.3
	26.7
	23.2
	22.4
	-0.7
	27
	27
	27
	0
	-0.3
	-3.8
	-4.6
	-0.7

	Pub
	75
	78.3
	3.3
	29.5
	24.6
	23.9
	-0.7
	30
	30
	30
	0
	-0.5
	-5.4
	-6.1
	-0.7

	Car
	67
	86.3
	19.3
	0.0
	0.0
	0.0
	0.0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Car
	67
	86.3
	19.3
	3.0
	3.0
	1.9
	-1.0
	3
	3
	3
	0
	0.0
	0.0
	-1.1
	-1.0

	Car
	67
	86.3
	19.3
	6.0
	6.0
	4.1
	-1.9
	6
	6
	6
	0
	0.0
	0.0
	-1.9
	-1.9

	Car
	67
	86.3
	19.3
	9.0
	9.0
	6.4
	-2.6
	9
	9
	9
	0
	0.0
	0.0
	-2.6
	-2.6

	Car
	67
	86.3
	19.3
	12.0
	11.9
	8.8
	-3.1
	12
	12
	12
	0
	0.0
	-0.1
	-3.2
	-3.1

	Car
	67
	86.3
	19.3
	15.0
	14.9
	11.4
	-3.5
	15
	15
	15
	0
	0.0
	-0.1
	-3.6
	-3.5

	Car
	67
	86.3
	19.3
	18.0
	17.7
	13.9
	-3.8
	18
	18
	18
	0
	0.0
	-0.3
	-4.1
	-3.8

	Car
	67
	86.3
	19.3
	21.0
	20.5
	16.5
	-4.0
	21
	21
	21
	0
	0.0
	-0.5
	-4.5
	-4.0

	Car
	67
	86.3
	19.3
	23.9
	23.1
	19.0
	-4.2
	24
	24
	24
	0
	-0.1
	-0.9
	-5.0
	-4.2

	Car
	67
	86.3
	19.3
	26.9
	25.6
	21.4
	-4.2
	27
	27
	27
	0
	-0.1
	-1.4
	-5.6
	-4.2

	Car
	67
	86.3
	19.3
	29.8
	27.9
	23.6
	-4.3
	30
	30
	30
	0
	-0.2
	-2.1
	-6.4
	-4.3

	Car
	67
	82.3
	15.3
	0.0
	0.0
	0.0
	0.0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Car
	67
	82.3
	15.3
	3.0
	3.0
	1.4
	-1.6
	3
	3
	3
	0
	0.0
	0.0
	-1.6
	-1.6

	Car
	67
	82.3
	15.3
	6.0
	6.0
	3.2
	-2.8
	6
	6
	6
	0
	0.0
	0.0
	-2.8
	-2.8

	Car
	67
	82.3
	15.3
	9.0
	9.0
	5.3
	-3.7
	9
	9
	9
	0
	0.0
	0.0
	-3.7
	-3.7

	Car
	67
	82.3
	15.3
	12.0
	12.0
	7.5
	-4.4
	12
	12
	12
	0
	0.0
	0.0
	-4.5
	-4.4

	Car
	67
	82.3
	15.3
	15.0
	15.0
	9.9
	-5.0
	15
	15
	15
	0
	0.0
	0.0
	-5.1
	-5.0

	Car
	67
	82.3
	15.3
	18.0
	17.9
	12.4
	-5.5
	18
	18
	18
	0
	0.0
	-0.1
	-5.6
	-5.5

	Car
	67
	82.3
	15.3
	21.0
	20.8
	15.0
	-5.8
	21
	21
	21
	0
	0.0
	-0.2
	-6.0
	-5.8

	Car
	67
	82.3
	15.3
	24.0
	23.6
	17.5
	-6.0
	24
	24
	24
	0
	0.0
	-0.4
	-6.5
	-6.0

	Car
	67
	82.3
	15.3
	26.9
	26.3
	20.1
	-6.2
	27
	27
	27
	0
	-0.1
	-0.7
	-6.9
	-6.2

	Car
	67
	82.3
	15.3
	29.9
	28.8
	22.5
	-6.3
	30
	30
	30
	0
	-0.1
	-1.2
	-7.5
	-6.3

	Car
	67
	78.3
	11.3
	0.0
	0.0
	0.0
	0.0
	0
	0
	0
	0
	0.0
	0.0
	0.0
	0.0

	Car
	67
	78.3
	11.3
	3.0
	3.0
	1.1
	-1.9
	3
	3
	3
	0
	0.0
	0.0
	-1.9
	-1.9

	Car
	67
	78.3
	11.3
	6.0
	6.0
	2.3
	-3.7
	6
	6
	6
	0
	0.0
	0.0
	-3.7
	-3.7

	Car
	67
	78.3
	11.3
	9.0
	9.0
	4.0
	-5.0
	9
	9
	9
	0
	0.0
	0.0
	-5.0
	-5.0

	Car
	67
	78.3
	11.3
	12.0
	12.0
	6.0
	-6.0
	12
	12
	12
	0
	0.0
	0.0
	-6.0
	-6.0

	Car
	67
	78.3
	11.3
	15.0
	15.0
	8.2
	-6.7
	15
	15
	15
	0
	0.0
	0.0
	-6.8
	-6.7

	Car
	67
	78.3
	11.3
	18.0
	18.0
	10.6
	-7.4
	18
	18
	18
	0
	0.0
	0.0
	-7.4
	-7.4

	Car
	67
	78.3
	11.3
	21.0
	20.9
	13.1
	-7.9
	21
	21
	21
	0
	0.0
	-0.1
	-7.9
	-7.9

	Car
	67
	78.3
	11.3
	24.0
	23.8
	15.6
	-8.2
	24
	24
	24
	0
	0.0
	-0.2
	-8.4
	-8.2

	Car
	67
	78.3
	11.3
	27.0
	26.7
	18.2
	-8.5
	27
	27
	27
	0
	0.0
	-0.3
	-8.8
	-8.5

	Car
	67
	78.3
	11.3
	30.0
	29.4
	20.7
	-8.7
	30
	30
	30
	0
	0.0
	-0.6
	-9.3
	-8.7


Table 1 - ITU-T G.160 AMD. 1 results for typical SNR conditions found in handset mode with no filtering applied.
	Signal Properties
	ITU-T G.160 AMD. 1 Results
	True results
	Error in the metric

	Noise Type
	NSE

dB SPL(A)
	ASL

dB

SPL
	SNR

dB

(A)
	TNLR

dB
	NPLR

dB
	SNRI

dB
	DSN

dB
	TNLR

dB
	NPLR

dB
	SNRI

dB
	DSN

dB
	eTNLR
	eNPLR
	eSNRI
	eDSN

	Pub
	74.8
	86.3
	11.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Pub
	74.8
	86.3
	11.5
	3.0
	2.9
	2.8
	-0.1
	3.0
	3.0
	3.0
	0.0
	0.0
	-0.1
	-0.2
	-0.1

	Pub
	74.8
	86.3
	11.5
	6.0
	5.7
	5.5
	-0.2
	6.0
	6.0
	6.0
	0.0
	0.0
	-0.3
	-0.5
	-0.2

	Pub
	74.8
	86.3
	11.5
	8.9
	8.4
	8.2
	-0.2
	9.0
	9.0
	9.0
	0.0
	-0.1
	-0.6
	-0.8
	-0.2

	Pub
	74.8
	86.3
	11.5
	11.9
	10.9
	10.6
	-0.3
	12.0
	12.0
	12.0
	0.0
	-0.1
	-1.1
	-1.4
	-0.3

	Pub
	74.8
	86.3
	11.5
	14.8
	13.2
	12.9
	-0.3
	15.0
	15.0
	15.0
	0.0
	-0.2
	-1.8
	-2.1
	-0.3

	Pub
	74.8
	86.3
	11.5
	17.7
	15.2
	14.9
	-0.3
	18.0
	18.0
	18.0
	0.0
	-0.3
	-2.8
	-3.1
	-0.3

	Pub
	74.8
	86.3
	11.5
	20.6
	16.9
	16.6
	-0.3
	21.0
	21.0
	21.0
	0.0
	-0.4
	-4.1
	-4.4
	-0.3

	Pub
	74.8
	86.3
	11.5
	23.4
	18.4
	18.1
	-0.3
	24.0
	24.0
	24.0
	0.0
	-0.6
	-5.6
	-5.9
	-0.3

	Pub
	74.8
	86.3
	11.5
	26.2
	19.6
	19.3
	-0.3
	27.0
	27.0
	27.0
	0.0
	-0.8
	-7.4
	-7.7
	-0.3

	Pub
	74.8
	86.3
	11.5
	29.0
	20.6
	20.4
	-0.3
	30.0
	30.0
	30.0
	0.0
	-1.0
	-9.4
	-9.6
	-0.3

	Pub
	74.8
	82.3
	7.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Pub
	74.8
	82.3
	7.5
	3.0
	3.0
	2.8
	-0.2
	3.0
	3.0
	3.0
	0.0
	0.0
	0.0
	-0.2
	-0.2

	Pub
	74.8
	82.3
	7.5
	6.0
	5.9
	5.6
	-0.3
	6.0
	6.0
	6.0
	0.0
	0.0
	-0.1
	-0.4
	-0.3

	Pub
	74.8
	82.3
	7.5
	9.0
	8.7
	8.4
	-0.4
	9.0
	9.0
	9.0
	0.0
	0.0
	-0.3
	-0.6
	-0.4

	Pub
	74.8
	82.3
	7.5
	12.0
	11.5
	11.0
	-0.4
	12.0
	12.0
	12.0
	0.0
	0.0
	-0.5
	-1.0
	-0.4

	Pub
	74.8
	82.3
	7.5
	14.9
	14.0
	13.6
	-0.5
	15.0
	15.0
	15.0
	0.0
	-0.1
	-1.0
	-1.4
	-0.5

	Pub
	74.8
	82.3
	7.5
	17.9
	16.4
	15.9
	-0.5
	18.0
	18.0
	18.0
	0.0
	-0.1
	-1.6
	-2.1
	-0.5

	Pub
	74.8
	82.3
	7.5
	20.8
	18.5
	18.0
	-0.5
	21.0
	21.0
	21.0
	0.0
	-0.2
	-2.5
	-3.0
	-0.5

	Pub
	74.8
	82.3
	7.5
	23.6
	20.3
	19.8
	-0.5
	24.0
	24.0
	24.0
	0.0
	-0.4
	-3.7
	-4.2
	-0.5

	Pub
	74.8
	82.3
	7.5
	26.5
	21.9
	21.4
	-0.5
	27.0
	27.0
	27.0
	0.0
	-0.5
	-5.1
	-5.6
	-0.5

	Pub
	74.8
	82.3
	7.5
	29.3
	23.2
	22.7
	-0.5
	30.0
	30.0
	30.0
	0.0
	-0.7
	-6.8
	-7.3
	-0.5

	Pub
	74.8
	78.3
	3.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Pub
	74.8
	78.3
	3.5
	3.0
	3.0
	2.7
	-0.2
	3.0
	3.0
	3.0
	0.0
	0.0
	0.0
	-0.3
	-0.2

	Pub
	74.8
	78.3
	3.5
	6.0
	6.0
	5.5
	-0.4
	6.0
	6.0
	6.0
	0.0
	0.0
	0.0
	-0.5
	-0.4

	Pub
	74.8
	78.3
	3.5
	9.0
	8.9
	8.3
	-0.6
	9.0
	9.0
	9.0
	0.0
	0.0
	-0.1
	-0.7
	-0.6

	Pub
	74.8
	78.3
	3.5
	12.0
	11.8
	11.1
	-0.7
	12.0
	12.0
	12.0
	0.0
	0.0
	-0.2
	-0.9
	-0.7

	Pub
	74.8
	78.3
	3.5
	15.0
	14.5
	13.8
	-0.7
	15.0
	15.0
	15.0
	0.0
	0.0
	-0.5
	-1.2
	-0.7

	Pub
	74.8
	78.3
	3.5
	17.9
	17.2
	16.4
	-0.8
	18.0
	18.0
	18.0
	0.0
	-0.1
	-0.8
	-1.6
	-0.8

	Pub
	74.8
	78.3
	3.5
	20.9
	19.6
	18.8
	-0.8
	21.0
	21.0
	21.0
	0.0
	-0.1
	-1.4
	-2.2
	-0.8

	Pub
	74.8
	78.3
	3.5
	23.8
	21.8
	21.0
	-0.8
	24.0
	24.0
	24.0
	0.0
	-0.2
	-2.2
	-3.0
	-0.8

	Pub
	74.8
	78.3
	3.5
	26.7
	23.7
	22.9
	-0.8
	27.0
	27.0
	27.0
	0.0
	-0.3
	-3.3
	-4.1
	-0.8

	Pub
	74.8
	78.3
	3.5
	29.5
	25.3
	24.5
	-0.8
	30.0
	30.0
	30.0
	0.0
	-0.5
	-4.7
	-5.5
	-0.8

	Car
	64.9
	86.3
	21.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Car
	64.9
	86.3
	21.4
	3.0
	2.8
	2.9
	0.0
	3.0
	3.0
	3.0
	0.0
	0.0
	-0.2
	-0.1
	0.0

	Car
	64.9
	86.3
	21.4
	6.0
	5.6
	5.6
	0.0
	6.0
	6.0
	6.0
	0.0
	0.0
	-0.4
	-0.4
	0.0

	Car
	64.9
	86.3
	21.4
	8.9
	8.1
	8.2
	0.0
	9.0
	9.0
	9.0
	0.0
	-0.1
	-0.9
	-0.8
	0.0

	Car
	64.9
	86.3
	21.4
	11.9
	10.5
	10.5
	0.0
	12.0
	12.0
	12.0
	0.0
	-0.1
	-1.5
	-1.5
	0.0

	Car
	64.9
	86.3
	21.4
	14.8
	12.5
	12.5
	0.0
	15.0
	15.0
	15.0
	0.0
	-0.2
	-2.5
	-2.5
	0.0

	Car
	64.9
	86.3
	21.4
	17.6
	14.3
	14.3
	0.0
	18.0
	18.0
	18.0
	0.0
	-0.4
	-3.7
	-3.7
	0.0

	Car
	64.9
	86.3
	21.4
	20.5
	15.8
	15.8
	0.0
	21.0
	21.0
	21.0
	0.0
	-0.5
	-5.2
	-5.2
	0.0

	Car
	64.9
	86.3
	21.4
	23.3
	17.0
	17.1
	0.0
	24.0
	24.0
	24.0
	0.0
	-0.7
	-7.0
	-6.9
	0.0

	Car
	64.9
	86.3
	21.4
	26.0
	18.1
	18.1
	0.0
	27.0
	27.0
	27.0
	0.0
	-1.0
	-8.9
	-8.9
	0.0

	Car
	64.9
	86.3
	21.4
	28.7
	18.9
	19.0
	0.0
	30.0
	30.0
	30.0
	0.0
	-1.3
	-11.1
	-11.0
	0.0

	Car
	64.9
	82.3
	17.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Car
	64.9
	82.3
	17.4
	3.0
	2.9
	3.0
	0.0
	3.0
	3.0
	3.0
	0.0
	0.0
	-0.1
	0.0
	0.0

	Car
	64.9
	82.3
	17.4
	6.0
	5.8
	5.9
	0.1
	6.0
	6.0
	6.0
	0.0
	0.0
	-0.2
	-0.1
	0.1

	Car
	64.9
	82.3
	17.4
	9.0
	8.6
	8.6
	0.1
	9.0
	9.0
	9.0
	0.0
	0.0
	-0.4
	-0.4
	0.1

	Car
	64.9
	82.3
	17.4
	11.9
	11.2
	11.3
	0.1
	12.0
	12.0
	12.0
	0.0
	-0.1
	-0.8
	-0.7
	0.1

	Car
	64.9
	82.3
	17.4
	14.9
	13.6
	13.7
	0.1
	15.0
	15.0
	15.0
	0.0
	-0.1
	-1.4
	-1.3
	0.1

	Car
	64.9
	82.3
	17.4
	17.8
	15.7
	15.8
	0.1
	18.0
	18.0
	18.0
	0.0
	-0.2
	-2.3
	-2.2
	0.1

	Car
	64.9
	82.3
	17.4
	20.7
	17.6
	17.7
	0.1
	21.0
	21.0
	21.0
	0.0
	-0.3
	-3.4
	-3.3
	0.1

	Car
	64.9
	82.3
	17.4
	23.5
	19.2
	19.3
	0.1
	24.0
	24.0
	24.0
	0.0
	-0.5
	-4.8
	-4.7
	0.1

	Car
	64.9
	82.3
	17.4
	26.3
	20.5
	20.6
	0.1
	27.0
	27.0
	27.0
	0.0
	-0.7
	-6.5
	-6.4
	0.1

	Car
	64.9
	82.3
	17.4
	29.1
	21.7
	21.7
	0.1
	30.0
	30.0
	30.0
	0.0
	-0.9
	-8.3
	-8.3
	0.1

	Car
	64.9
	78.3
	13.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Car
	64.9
	78.3
	13.4
	3.0
	3.0
	3.1
	0.1
	3.0
	3.0
	3.0
	0.0
	0.0
	0.0
	0.1
	0.1

	Car
	64.9
	78.3
	13.4
	6.0
	5.9
	6.1
	0.2
	6.0
	6.0
	6.0
	0.0
	0.0
	-0.1
	0.1
	0.2

	Car
	64.9
	78.3
	13.4
	9.0
	8.8
	9.0
	0.2
	9.0
	9.0
	9.0
	0.0
	0.0
	-0.2
	0.0
	0.2

	Car
	64.9
	78.3
	13.4
	12.0
	11.6
	11.8
	0.2
	12.0
	12.0
	12.0
	0.0
	0.0
	-0.4
	-0.2
	0.2

	Car
	64.9
	78.3
	13.4
	14.9
	14.3
	14.5
	0.2
	15.0
	15.0
	15.0
	0.0
	-0.1
	-0.7
	-0.5
	0.2

	Car
	64.9
	78.3
	13.4
	17.9
	16.8
	17.0
	0.2
	18.0
	18.0
	18.0
	0.0
	-0.1
	-1.2
	-1.0
	0.2

	Car
	64.9
	78.3
	13.4
	20.8
	19.0
	19.2
	0.2
	21.0
	21.0
	21.0
	0.0
	-0.2
	-2.0
	-1.8
	0.2

	Car
	64.9
	78.3
	13.4
	23.7
	21.0
	21.2
	0.2
	24.0
	24.0
	24.0
	0.0
	-0.3
	-3.0
	-2.8
	0.2

	Car
	64.9
	78.3
	13.4
	26.6
	22.7
	22.9
	0.2
	27.0
	27.0
	27.0
	0.0
	-0.4
	-4.3
	-4.1
	0.2

	Car
	64.9
	78.3
	13.4
	29.4
	24.1
	24.3
	0.2
	30.0
	30.0
	30.0
	0.0
	-0.6
	-5.9
	-5.7
	0.2


Table 2 - ITU-T G.160 AMD. 1 results for typical SNR conditions found in handset mode considering application of MSIN+LP35 front end filtering.
The results show that a substantially high calculation error exists in conditions of high noise suppression (approaching 30dB). The issue seems to be related to a poor estimate of the noise power level during the short speech pause frames that are used to characterize NPLR. These frames can be dominated by residual speech energy, in conditions of high noise suppression. Further investigation is being conducted to verify how this error can be reduced. One possibility is to use only the long speech pauses for the calculation of SNR which is how Qualcomm has previously used the method. This practically eliminates the calculation error since the TNLR estimate is quite accurate.
	
	
	
	


Conclusions

The results of this study seem to indicate that a large error can appear in the calculation of SNRi with the current method proposed in ITU-T G.160 AMD.1 due to the poor estimate of the noise power level in conditions of high SNR and high noise suppression. This error limits the application of SNRi in its current form for the purposes of 3GPP TS 26.131 and 132. Further investigation on alternatives will be conducted and updated to this working group in the next meeting, potentially submitting a liaison to ITU-T G.160 with the correction suggestion.
