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Introduction

This document reports the results of objective evaluation for the Qualcomm EVS codec candidate.
The purpose of this objective measurement is to verify the performance of the Qualcomm EVS codec candidate algorithm using objective metrics. Those are applied to test the fulfillment of the design constraints defined in EVS-4 or to evaluate objective performance requirements defined in EVS-3. 

The objective metrics used in this evaluation consists of following items (listed in EVS-8a): 
1. Gain verification (design constraints) (Gain)
2. JBM compliance to TS 26.114 (design constraints) (JBM)
3. AFR (performance requirements) (AFR)

4. Attenuation during inactive regions (performance requirements) (Att.)
5. Average active speech bit rate of VBR and CBR (BR)
Database

The nine common objective evaluation databases provided to all proponents (listed in Table H.1 of EVS-8a) were used for the objective evaluation described in this report.
Objective Measurement Results
The common tools defined in EVS-7a were used to compute the objective metrics listed above, including JBM objective metrics. 

Tables 1, 2 and 3 given below show the results of objective metrics evaluation [pass or fail] for the conditions specified in Tables H.2 through H.4 of EVS-8a for each database. Objective measurements are also reported for the VBR mode at 5.9 kbps.
Table 1: Objective test conditions for NB
	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.A
	c13
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Clean
	c14
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c15
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c16
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c17
	CuT for Rate Switching w/ DTX off
	7.2-13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c18
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c19
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c21
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c22
	CuT for clean channel w/ DTX on
	5.9VBR
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	Exp.B
	c13
	CuT for FER 3% w/ DTX off
	7.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c14
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c15
	CuT for FER 3% w/ DTX off
	9.6
	off
	3%
	-
	-
	-
	-
	-

	
	c16
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c17
	CuT for FER 3% w/ DTX on
	7.2
	on
	3%
	-
	-
	-
	-
	-

	
	c18
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c19
	CuT for FER 3% w/ DTX on
	9.6
	on
	3%
	-
	-
	-
	-
	-

	
	c20
	CuT for FER 3% w/ DTX on
	13.2
	on
	3%
	-
	-
	-
	-
	-

	
	c21
	CuT for FER 3% w/ DTX on
	5.9VBR
	on
	3%
	-
	-
	-
	-
	-

	
	c22
	CuT for FER 6% w/ DTX off
	7.2
	off
	6%
	-
	-
	-
	-
	-

	
	c23
	CuT for FER 6% w/ DTX off
	8
	off
	6%
	-
	-
	-
	-
	-

	
	c24
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 6% w/ DTX on
	9.6
	on
	6%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 6% w/ DTX on
	5.9VBR
	on
	6%
	-
	-
	-
	-
	-

	Exp.C
	c17
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Noisy
	c18
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c19
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c21
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c22
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c23
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c24
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	Exp.D
	c19
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Mixed/
	c20
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Music
	c21
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c22
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c23
	CuT for rate switching w/ DTX off
	7.2-13.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c24
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	PASS
	-
	-
	-
	PASS

	
	c25
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	-
	-
	PASS

	
	c26
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 3% w/ DTX on
	7.2
	on
	3%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 3% w/ DTX on
	9.6
	on
	3%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 6% w/ DTX off
	8
	off
	6%
	-
	-
	-
	-
	-

	
	c31
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c32
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	
	c33
	CuT for FER 6% w/ DTX on
	9.6
	on
	6%
	-
	-
	-
	-
	-


Table 2: Objective test conditions for WB

	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.E
	c15
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Clean
	c16
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c17
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c18
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c19
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c21
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c22
	CuT for clean channel w/ DTX off
	48
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c23
	CuT for clean channel w/ DTX off
	64
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c24
	CuT on rate switching w/ DTX off
	7.2 - 16.4 (s1)*
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c25
	CuT on rate switching w/ DTX off
	13.2 - 64 (s2)*
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c26
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c27
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c28
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c29
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c30
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c31
	CuT for clean channel w/ DTX on
	5.9VBR
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	Exp.F
	c25
	CuT for FER 3% w/ DTX off
	7.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c26
	CuT for FER 3% w/ DTX off
	9.6
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c27
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 3% w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 3% w/ DTX off
	32
	off
	3%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c31
	CuT for FER 3% w/ DTX on
	13.2
	on
	3%
	-
	-
	-
	-
	-

	
	c32
	CuT for FER 6% w/ DTX off
	7.2
	off
	6%
	-
	-
	-
	-
	-

	
	c33
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c34
	CuT for FER 6% w/ DTX off
	16.4
	off
	6%
	-
	-
	-
	-
	-

	
	c35
	CuT for FER 6% w/ DTX off
	24.4
	off
	6%
	-
	-
	-
	-
	-

	
	c36
	CuT for FER 6% w/ DTX off
	32
	off
	6%
	-
	-
	-
	-
	-

	
	c37
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-

	
	c38
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c39
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 1
	-
	PASS
	-
	-
	-

	
	c40
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 3
	-
	PASS
	-
	-
	-

	
	c41
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 5
	-
	PASS
	-
	-
	-

	
	c42
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 2
	-
	PASS
	-
	-
	-

	
	c43
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 4
	-
	PASS
	-
	-
	-

	
	c44
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 6
	-
	PASS
	-
	-
	-

	Exp.G
	c17
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Noisy
	c18
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c19
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c21
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c22
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c23
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c24
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	Exp.H
	c17
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Mixed/
	c18
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Music
	c19
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c20
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c21
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c22
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c23
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c24
	CuT for clean channel w/ DTX off
	13.2
	on
	No errors
	PASS
	-
	-
	-
	PASS

	
	c25
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-


Table 3: Objective test conditions for SWB

	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.I
	c13
	CuT. for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Clean
	c14
	CuT. for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c15
	CuT. for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c16
	CuT. for clean channel w/ DTX off
	32
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c17
	CuT. for clean channel w/ DTX off
	48
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c18
	CuT. for clean channel w/ DTX off
	64
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c19
	CuT. for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT. for clean channel w/ DTX on
	16.4
	on
	No errors
	PASS
	-
	-
	PASS
	PASS

	Exp.J
	c17
	CuT. for 3% FER w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c18
	CuT. for 3% FER w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c19
	CuT. for 3% FER w/ DTX on
	16.4
	on
	3%
	-
	-
	-
	-
	-

	
	c20
	CuT. for 6% FER w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c21
	CuT. for 6% FER w/ DTX off
	24.4
	off
	6%
	-
	-
	-
	-
	-

	
	c22
	CuT. for 6% FER w/ DTX on
	16.4
	on
	6%
	-
	-
	-
	-
	-

	
	c23
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 4
	-
	PASS
	-
	-
	-

	
	c24
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 6
	-
	PASS
	-
	-
	-

	
	c25
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 3
	-
	PASS
	-
	-
	-

	
	c26
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 5
	-
	PASS
	-
	-
	-

	Exp.K
	c17
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Noisy
	c18
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	Speech
	c19
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c20
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	PASS
	-
	-
	PASS
	PASS

	
	c21
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c22
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c23
	CuT for clean channel w/ DTX on
	24.4
	on
	No errors
	PASS
	-
	PASS
	PASS
	PASS

	
	c24
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	Exp.L
	c17
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Mixed/
	c18
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	PASS
	-
	-
	-
	PASS

	Music
	c19
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c20
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c21
	CuT for clean channel w/ DTX off
	48
	off
	No errors
	PASS
	-
	-
	-
	PASS

	
	c22
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	PASS
	-
	-
	-
	PASS

	
	c23
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	PASS
	-
	-
	-
	PASS

	
	c24
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c27
	CuT for JBM w/ DTX off
	24.4
	off
	Profile 4
	-
	
	-
	-
	-

	
	c28
	CuT for JBM w/ DTX off
	24.4
	off
	Profile 6
	-
	
	-
	-
	-


Conclusion

Objective evaluation of the Qualcomm EVS codec candidate was performed for all conditions specified in EVS-8a, Tables H.2 through H.4 using the common tools defined in EVS-7a.  
The Qualcomm EVS codec candidate passed all objective evaluations.
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