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1. Scope

This document presents the Enhanced Voice Service (EVS) codec performance requirements within 3GPP TSG SA4. The development of the EVS codec was initiated at SA4#58 in April 2010.
The EVS performance requirements set in this document shall follow the recommendations specified in TR 22.813.

Clause 2 of this document lists the agreed reference codecs used in the 3GPP EVS standardization. The set of performance requirements of the EVS codec are defined in Clauses 3 and 4 for the non-interoperable modes of EVS and the interoperable modes of EVS, respectively, and in Clause 5 and 6 for DTX operation and jitter buffer management, respectively. 
Note: the signal levels for mixed content and music are under discussion
2. Agreed reference codecs

Editor's Note: this clause will be filled after the actual performance requirements in subsequent Clauses get agreed.
	Codec
	Bandwidth
	Bitrates
	Delay
	Complexity
	SDO / Availability

	
	
	
	
	
	

	
	
	
	
	
	


3. EVS Performance Requirements for non-interoperable modes of EVS
Editor's note: [Proposed interpretation of DTX column (tbc): DTX setting (e.g. 'On/off') applies both EVS and reference for clean speech and noisy speech, for mixed content & music the reference is always assumed to operate with DTX 'off']
3.1 Error-free conditions (0% FER)

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification
S: Selection)
	Notes

	Clean speech

-26,-16,-36dBov

	NB
	5.9VBR
	0% FER
	On/Off
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	[Q(-26 dBov), S & C (All)]
	

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	[Q(-26 dBov), 

S & C (All) ]
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	[Q(-26 dBov), 

S & C (All) ]
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law
	[Q(-26 dBov), 

S & C (All) ]
	

	
	
	13.2
	
	
	NWT G.711 A law
	NWT DIRECT NB
	[Q(-26 dBov), 

S & C (All) ]
	

	Noisy Speech (-26dBov)

Car [15,20] dB, Office 20 dB, Babble 20 dB, Street 20 dB, Interfering talker 20 dB


	NB
	5.9VBR
	0% FER
	On/Off
	NWT AMR @ 7.4
	NWT AMR @ 7.95
	[S (Car & Babb)

& C (All) ]
	

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	[Q(Car), 

S (Car & Babb)

& C (All) ]
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	[Q(Car), 

S (Car & Babb)

& C (All) ]
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law
	[Q(Car), 

S (Car & Babb)

& C (All) ]
	

	
	
	13.2
	
	
	NWT G.718NB @ 12
	NWT DIRECT NB


	[Q(Car), 

S (Car & Babb)

& C (All) ]
	

	Mixed content and Music

tbd dBov

	NB
	5.9VBR
	0% FER
	On/Off
	
	
	[-]
	

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	[Q(-26 dBov), 

S & C (All)]
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	[Q(-26 dBov), 

S & C (All)]
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law
	[Q(-26 dBov), 

S & C (All)]
	

	
	
	13.2
	
	
	[NWT G.711 A law
NWT G.718NB @ 12]
	NWT NB DIRECT

	[Q(-26 dBov), 

S & C (All)]
	


	Category

	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX

	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification
S: Selection)
	Notes

	Clean speech

-26,-16,-36dBov

	WB
	5.9VBR
	0% FER
	On/Off


	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65
	[-

Q(-26 dBov), S & C (All)]
	

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65
	[Q
Q(-26 dBov), S & C (All)]
	

	
	
	8
	
	
	[NWT AMR-WB @ 12.65

NWT AMR-WB @ 8.85]
	[NWT AMR-WB @ 14.25

NWT AMR-WB @ 12.65]
	[S
Q(-26 dBov), S & C (All)]
	

	
	
	9.6
	
	
	[NWT AMR-WB @ 12.65

NWT AMR-WB @ 14.25]
	NWT AMR-WB @ 15.85
	[S
Q(-26 dBov), S & C (All)]
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85


	NWT AMR-WB @ 19.85
	[Q
Q(-26 dBov), S & C (All)]
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85


	[NWT G.722.1 @ 32

NWT G.718 @ 32]
	[S
Q(-26 dBov), S & C (All)]
	

	
	
	24.4
	
	
	[NWT G.722.1 @ 32
NWT G.718 @ 32]
	NWT G.722 @ 56


	[Q
Q(-26 dBov), S & C (All)]
	

	
	
	32
	
	Off
	NWT G.722 @ 56
	NWT G.722 @ 64
	[S
Q(-26 dBov), S & C (All)]
	

	
	
	48
	
	
	NWT G.722 @ 64
	NWT WB DIRECT
	[S or C
S & C (All)]
	

	
	
	64
	
	
	NWT WB DIRECT
	
	[-
S & C (All)]
	

	Noisy Speech (-26dBov)

Car [20] dB, Office [20] dB, Babble [20] dB
[Editor's note: the noise types need to be finalized before setting performance requirements in this category 
Background Music [20] dB

Interfering talker [x] dB

Street [x] dB]

Editor's note: subsets of noise types can be defined for Qualification, Selection, Characterization: [tbd priority]


	WB
	5.9VBR
	0% FER
	On/Off
	[NWT AMR-WB @8.85]
	[NWT AMR-WB @12.65]
	[-
]
	

	
	
	7.2
	
	
	[NWT AMR-WB @8.85

BT AMR-WB @6.6]
	[NWT AMR-WB @8.85

BT AMR-WB @8.85

NWT AMR-WB @12.65]
	[Q
Q(Office), S (Car & Office) & C (All)]
	

	
	
	8
	
	
	[NWT AMR-WB @8.85

NWT AMR-WB @12.65]
	[NWT AMR-WB @12.65

NWT AMR-WB @14.25]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	9.6
	
	
	[NWT AMR-WB @12.65

NWT AMR-WB @14.25]
	[NWT AMR-WB @14.25

NWT AMR-WB @15.85

BT AMR @ 10.2]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	13.2
	
	
	[NWT AMR-WB @14.25

NWT AMR-WB @15.85

NWT AMR-WB @18.25]
	[NWT AMR-WB @15.85

NWT AMR-WB @18.25

NWT AMR-WB @19.85]
	[Q
Q(Office), S (Car & Office) & C (All)]
	

	
	
	16.4
	
	
	[NWT AMR-WB @18.25

NWT AMR-WB @19.85

NWT AMR-WB @23.85]
	[NWT AMR-WB @19.85

NWT AMR-WB @23.05

NWT AMR-WB @23.85

NWT G722.1 @32]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	24.4
	
	
	[NWT AMR-WB @23.05

NWT AMR-WB @23.85

NWT G722.1 @32
NWT AMR-WB @ 18.25]
	[BT AMR-WB @23.85

NWT AMR-WB @23.85
NWT G722.1 @48

NWT G722 @56

NWT G.718 @ 24

NWT WB DIRECT
NWT G.722.1 @ 32]
	[Q
Q(Office), S (Car & Office) & C (All)]
	

	
	
	32
	
	Off
	[BT AMR-WB @23.85

NWT AMR-WB @23.85

NWT G722.1 @48

NWT G.722 @ 56

NWT WB DIRECT
NWT G.722.1 @ 32]
	[NWT G722 @64

NWT G.718 @ 32

NWT WB DIRECT
NWT G.722 @ 56]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	48
	
	
	[NWT G722 @64

NWT WB DIRECT]
	[NWT WB DIRECT]
	[S or C
Q(Office), S (Car & Office) & C (All)]
	

	
	
	64
	
	
	[NWT WB DIRECT]
	
	
	

	Mixed content and Music

tbd dBov
Editor's note: mixed content shall be defined
	WB
	5.9VBR
	0% FER
	On/Off
	
	
	
	

	
	
	7.2
	
	
	[NWT AMR-WB @8.85

BT AMR-WB @6.6]
	[NWT AMR-WB @8.85

BT AMR-WB @8.85

NWT AMR-WB @12.65]
	[S or C
Q(Office), S (Car & Office) & C (All)]
	

	
	
	8
	
	
	[NWT AMR-WB @8.85

NWT AMR-WB @12.65]
	[NWT AMR-WB @12.65

NWT AMR-WB @14.25]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	9.6
	
	
	[NWT AMR-WB @12.65

NWT AMR-WB @14.25]
	[NWT AMR-WB @14.25

NWT AMR-WB @15.85
NWT AMR-WB @ 18.25]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	13.2
	
	
	[NWT AMR-WB @12.65

BT AMR-WB @ 15.85
NWT AMR-WB @15.85

NWT AMR-WB @18.25]
	[NWT AMR-WB @19.85

NWT AMR-WB @23.85]
	[Q
Q(Office), S (Car & Office) & C (All)]
	

	
	
	16.4
	
	
	[NWT AMR-WB @19.85

NWT AMR-WB @23.85]
	[NWT AMR-WB @23.05

NWT AMR-WB @23.85

BT AMR-WB @23.85

NWT G722.1 @24]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	24.4
	
	
	[BT AMR-WB@23.85 and NWT G.722.1@24

NWT AMR-WB @23.85

NWT G722.1 @24

NWT G722.1 @32]
	[BT AMR-WB @23.85

NWT G722.1 @32

NWT G722.1 @48

NWT WB DIRECT]
	[Q
Q(Office), S (Car & Office) & C (All)]
	

	
	
	32
	
	Off
	[NWT G722.1 @32

NWT WB DIRECT]
	[NWT G722 @56

NWT G722.1 @48

NWT WB DIRECT]
	[S
Q(Office), S (Car & Office) & C (All)]
	

	
	
	48
	
	
	[NWT G722 @56

NWT WB DIRECT]
	[NWT WB DIRECT

NWT G722 @64]
	[S or C
S (Car & Office) & C (All)]
	

	
	
	64
	
	
	[NWT WB DIRECT

NWT G722.1 @48

NWT G722 @64]
	[NWT WB DIRECT

NWT G722 @64]
	[-
S (Car & Office) & C (All)]
	

	
	
	96
	
	
	[NWT WB DIRECT]
	
	[-

S (Car & Office) & C (All)]
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification
S: Selection)
	Notes

	Clean speech

-26,-16,-36dBov

	SWB
	13.2
	0% FER
	On/Off

[Off]


	[NWT AMR-WB @ 15.85 and NWT AMR-WB+ @ 12

NWT AMR-WB+ @ [8, 10]

BT AMR-WB @ 14.25

NWT G.722.1C @ 32 ]
	[NWT G.722.1C @ 32

NWT AMR-WB @ 23.85 and NWT AMR-WB+ @ 16

BT AMR-WB @ 18.25 

NWT G.722.1C @ 48]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	16.4
	
	
	[NWT G.722.1C @ 32

NWT AMR-WB @ 23.85 and NWT AMR-WB+ @ 16

BT AMR-WB @ 18.25 

NWT G.722.1C @ 48]
	[BT AMR-WB @ 23.85

NWT AMR-WB @ 23.85
and
NWT G.722.1C @ 32

NWT G.722.1C @ 32

NWT G.722.1C @ 48

NWT G.718B @ 36]
	[S

Q(-26 dBov), S & C (All)]
	

	
	
	24.4
	
	
	[BT AMR-WB @ 23.85

NWT AMR-WB @ 23.85
and
NWT G.722.1C @ 32

NWT G.722.1C @ 32

NWT G.722.1C @ 48

NWT G.718B @ 36]
	[NWT G.719 @ 32

NWT G.719 @ 48]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	32
	
	Off
	[NWT G.719 @ 32

NWT G.719 @ 48]
	[NWT G.719 @ 48

NWT G.719 @ 64]
	[S

Q(-26 dBov), S & C (All)]
	

	
	
	48
	
	
	[NWT G.719 @ 48

NWT G.719 @ 64]
	[NWT G.719 @ 64

NWT G.719 @ 80]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	64
	
	
	[NWT G.719 @ 64

NWT G.719 @ 80]
	[NWT G.719 @ 96

NWT G.719 @ 112]
	[S

S & C (All)]
	

	
	
	96
	
	
	[NWT G.719 @ 96

NWT G.719 @ 112]
	NWT SWB DIRECT


	[S

S & C (All)]
	

	
	
	128
	
	
	NWT SWB DIRECT


	
	[S or C

S & C (All)]
	

	Noisy Speech (-26dBov)

Car [20] dB, Office [20] dB, Babble [20] dB

[Editor's note: the noise types need to be finalized before setting performance requirements in this category 
Background Music [20] dB

Interfering talker [x] dB

Street [x] dB]

Editor's note: subsets of noise types can be defined for Qualification, Selection, Characterization: [tbd priority]


	SWB
	13.2
	0% FER
	On/Off

[Off] 


	[NWT AMR-WB @12.65

NWT AMR-WB @ 15.85

NWT G.722.1C 24  

NWT AMR-WB @ 15.85 and NWT AMR-WB+ @ 12

NWT AMR-WB @18.25 

NWT AMR-WB+ @ [8, 10]

NWT G.722.1C @ 24

BT AMR-WB @ 14.25]
	[BT AMR-WB @12.65

NWT AMR-WB+@12

NWT G.722.1C 32

BT AMR-WB @ 12.65
and
NWT G.722.1C @ 24

NWT G.722.1C @ 24]
	[Q

Q (Babb), S (Car & Babb) & C (All)]
	

	
	
	16.4
	
	
	[NWT G.722.1C @24

NWT AMR-WB @ 23.85

NWT G.722.1C  32

NWT  AMR-WB @ 15.85
and
NWT G.722.1C @ 24
NWT AMR-WB @ 23.85 and NWT AMR-WB+ @ 16

NWT AMR-WB+ @ [10, 12]

BT AMR-WB @ 18.25]
	[BT G.722.1C @ 24

NWT AMR-WB+ @ 16

NWT G.722.1C 48

BT AMR-WB @15.85
and
NWT G.722.1C @ 32

BT AMR-WB+@ 16

NWT G.722.1C @ 32]
	[S

Q (Babb), S (Car & Babb) & C (All)]
	

	
	
	24.4
	
	
	BT AMR-WB @ 23.85

NWT AMR-WB @ 23.85
and NWT G.722.1C @ 32

NWT AMR-WB @ 23.85 and NWT G.722.1C @ 24

NWT [G.722.1C/G.718SWB/G.719]@24

NWT G.722.1C @ 24

NWT G.722.1C @ 32

NWT G.722.1C @ 48]
	NWT AMR-WB+@24

NWT G.718SWB, 36  

BT  AMR-WB @ 23.85,
 and
NWT G.722.1C @ 48
BT EVS_SWB @ 16.4

NWT G.722.1C @ 32

NWT G.722.1C @ 48

NWT G.719 @ 48

]
	[Q

Q (Babb), S (Car & Babb) & C (All)]
	

	
	
	32
	
	Off
	[NWT G.722.1C @48

NWT G.719 @ 32

NWT G.718SWB @ 36

NWT both G.718B @ 36 
and 
G.722.1C @ 32

NWT [G.722.1C/G.718SWB/G.719]@32

NWT G.722.1C @ 32

NWT G.719 @ 48]
	[NWT G.719 @ 48

NWT G.718SWB @ 48  

NWT both G.718B @ 48 kbit/s
and 
G.722.1C @ 48

NWT G.719 @ 32

NWT G.722.1C @ 64

BT G.719 @ 48

NWT G.719 @ 64]
	[S

Q (Babb), S (Car & Babb) & C (All)]
	

	
	
	48
	
	
	[NWT G.719 @ 48

NWT G.718SWB@ 48  

NWT both G.718B @ 48 
and 
G.722.1C @ 48

NWT [G.722.1C/G.718SWB/G.719]@48

NWT G.722.1C @ 48

NWT G.722.1C @ 64

NWT G.719 @ 64]
	[NWT G.719 @ 64

BT both G.718B @ 48 
and 
G.722.1C @ 48

NWT G.719 @ 48

NWT G.722.1C @ 80

NWT DIRECT

NWT G.719 @ 80]
	[Q

Q (Babb), S (Car & Babb) & C (All)]
	

	
	
	64
	
	
	[NWT G.719 @ 64

NWT G.711.1D @ 96 (R3sm)

NWT [G.722.1C/G.718SWB/G.719]@64

NWT G.722.1C @ 80

NWT DIRECT

NWT G.719 @ 80]
	[NWT G.719 @ 96

NWT SWB DIRECT

BT EVS_SWB @ 48

NWT G.722.1C @ 112

NWT G.719 @ 112]
	[S

S (Car & Babb) & C (All)]
	

	
	
	96
	
	
	[NWT G.719 @ 96

[NWT G.711.1D @ 128  (R5*sm)]

NWT [G.722.1C/G.718SWB/G.719]@96

NWT G.722.1C @ 112

NWT SWB DIRECT

NWT G.719 @ 112]
	[NWT G.719 @ 128

NWT SWB DIRECT]
	[S

S (Car & Babb) & C (All)]
	

	
	
	128
	
	
	[NWT G.719 @ 128

NWT SWB DIRECT 

NWT [G.722.1C/G.718SWB/G.719]@128]
	[NWT SWB DIRECT]
	[S or C

S (Car & Babb) & C (All)]
	

	Mixed content and Music

tbd dBov
Editor's note: mixed content shall be defined
	SWB
	13.2
	0% FER
	On/Off

[Off] 


	[NWT AMR-WB @ 12.65

BT AMR-WB @ 12.65

BT AMR-WB @ 12.65 and NWT AMR-WB+ @ 12

NWT AMR-WB @ 18.25  

NWT AMR-WB+ @ [8,10]

BT AMR-WB @ 14.25]
	[BT AMR-WB @ 12.65

NWT AMR-WB+@ 12

BT AMR-WB+ @ 12]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	16.4
	
	
	[NWT. AMR-WB @ 15.85

BT AMR-WB @ 15.85

BT AMR-WB@ 15.85 and NWT AMR-WB+ @ 16

NWT AMR-WB@ 23.85 

NWT AMR-WB+ @ |10, 12]

BT AMR-WB @ 18.25]
	[BT AMR-WB @ 15.85

NWT AMR-WB+@ 16

NWT G.722.1C @ 24

BT AMR-WB @ 15.85
 and
NWT G.722.1C @ 24

BT AMR-WB+ @ 16

NWT AMR-WB+ @ 16 or NWT G.722.1C @ 24]
	[S

Q(-26 dBov), S & C (All)]
	

	
	
	24.4
	
	
	[NWT G.722.1C @ 24

BT AMR-WB@23.85 and NWT G.722.1C @ 24

BT AMR-WB@ 23.85 and NWT G.722.1C @ 24

NWT [G.722.1C/G.718SWB/G.719]@24]
	[BT G.722.1C @ 24

NWT AMR-WB+@24

BT AMR-WB @23.85,
 and
NWT G.722.1C @ 32

NWT G.722.1C @ 32

NWT G.719 @ 32]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	32
	
	Off
	[NWT G.722.1C @ 32

NWT G.719 @ 32

NWT [G.722.1C/G.718SWB/G.719]@32]
	[NWT G.719 @ 48

NWT aacPlus@32

NWT G.722.1C 48

NWT G.718B @ 48

BT G.722.1C @ 32 ]
	[S

Q(-26 dBov), S & C (All)]
	

	
	
	48
	
	
	[NWT G.722.1C @ 48

NWT G.719 @ 48

NWT [G.722.1C/G.718SWB/G.719]@48]
	[NWT G.719 @ 64

NWT aacPlus@44

BT G.718B @ 48 
or
NWT DIRECT

BT G.722.1C @ 48]
	[Q

Q(-26 dBov), S & C (All)]
	

	
	
	64
	
	
	[NWT G.719 @ 64

 [NWT G.711.1D @ 96 (R3sm)]

NWT [G.722.1C/G.718SWB/G.719]@64]
	[NWT G.719 @ 96

NWT SWB DIRECT]


	[S

S & C (All)]
	

	
	
	96
	
	
	[NWT G.719 @ 96

[NWT G.711.1D @ 128 (R5*sm)

NWT [G.722.1C/G.718SWB/G.719]@96]
	[NWT G.719 @ 128

NWT SWB DIRECT]
	[Q

S & C (All)]
	

	
	
	128
	
	
	[NWT G.719 @ 128

NWT [G.722.1C/G.718SWB/G.719]@128

NWT SWB DIRECT]
	[NWT SWB DIRECT]
	[S or C

S & C (All)]
	


3.2 Error conditions (FER >0%) 
Editor's Note: It was agreed to use FER testing at one single level for FER conditions
FER rates for EVS:

Requirement:

· 3 , 6% (channel unaware) for phase Q/S

· [10% (channel aware/unaware) for phase S]
Objective: 

· 3, 6 % (channel unaware) for phase S/C
· 10 % (channel [aware]/[unaware]) for phase S/C

 [ Proposal from Tdoc 864
	Input
	Codec
	Channel Condition
	Requirement 
	Objective

	Clean WB Speech at 22 dBov 
	EVS at gross bit rate of 13.2 kbps with DTX 
	10 % packet loss rate
	NWT AMR-WB at 12.65 kbps with 6% packet loss rate
	NWT AMR-WB at 12.65 with 3% packet loss rate


Proposal from Tdoc 919
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter


	DTX
	Requirements
	Objectives
	Notes

	Clean speech

-26dBov
	NB
	5.9VBR
	3% FER
	On/Off
	NWT AMR @ 7.4, 1% FER
	NWT AMR @ 7.95, 1% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	7.2
	
	
	NWT AMR @ 7.4, 1% FER
	NWT AMR @ 7.95, 1% FER
	

	
	
	8
	
	
	NWT AMR @ 7.95, 1% FER
	NWT AMR @ 10.2, 1% FER
	

	
	
	9.6
	
	
	NWT AMR @ 10.2, 1% FER
	NWT AMR @ 12.2, 1% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, 1% FER
	BT AMR @ 12.2, 1% FER
	

	Clean speech

-26dBov
	NB
	5.9VBR
	6% FER
	On/Off
	NWT AMR @ 7.4, 3% FER
	NWT AMR @ 7.95, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	7.2
	
	
	NWT AMR @ 7.4, 3% FER
	NWT AMR @ 7.95, 3% FER
	

	
	
	8
	
	
	NWT AMR @ 7.95, 3% FER
	NWT AMR @ 10.2, 3% FER
	

	
	
	9.6
	
	
	NWT AMR @ 10.2, 3% FER
	NWT AMR @ 12.2, 3% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, 3% FER
	BT AMR @ 12.2, 3% FER
	

	Mixed content and Music


	NB
	7.2
	3% FER
	On/Off
	NWT AMR @ 7.4, 1% FER
	NWT AMR @ 10.2, 1% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

	
	
	8
	
	
	NWT AMR @ 7.95, 1% FER
	NWT AMR @ 12.2, 1% FER
	

	
	
	9.6
	
	
	NWT AMR @ 10.2, 1% FER
	NWT AMR @ 12.2, 1% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, 1% FER
	BT AMR @ 12.2, 1% FER
	

	Mixed content and Music


	NB
	7.2
	6% FER
	On/Off
	NWT AMR @ 7.4, 3% FER
	NWT AMR @ 10.2, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

	
	
	8
	
	
	NWT AMR @ 7.95, 3% FER
	NWT AMR @ 12.2, 3% FER
	

	
	
	9.6
	
	
	NWT AMR @ 10.2, 3% FER
	NWT AMR @ 12.2, 3% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, 3% FER
	BT AMR @ 12.2, 3% FER
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Notes

	Clean speech

-26dBov
	WB
	5.9VBR
	3% FER
	On/Off
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 12.65, 1% FER
	NWT AMR-WB @ 14.25, 1% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 14.25, 1% FER
	NWT AMR-WB @ 15.85, 1% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, 1% FER
	NWT AMR-WB @ 19.85, 1% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, 1% FER
	NWT G.722.1 @ 32, 1% FER
	

	
	
	24.4
	
	
	NWT G.718 @ 32, 3% FER
	NWT G.722 @ 56, 1% FER
	

	
	
	32
	
	Off
	NWT G.722 @ 56, 1% FER
	NWT G.722 @ 64, 1% FER
	

	
	
	48
	
	
	NWT G.722 @ 64, 1% FER
	BT G.722 @ 64, 1% FER
	

	Clean speech

-26dBov
	WB
	5.9VBR
	6% FER
	On/Off
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in  G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 12.65, 3% FER
	NWT AMR-WB @ 14.25, 3% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 14.25, 3% FER
	NWT AMR-WB @ 15.85, 3% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, 3% FER
	NWT AMR-WB @ 19.85, 3% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, 3% FER
	NWT G.722.1 @ 32, 3% FER
	

	
	
	24.4
	
	
	NWT G.718 @ 32, 6% FER
	NWT G.722 @ 56, 3% FER
	

	
	
	32
	
	Off
	NWT G.722 @ 56, 3% FER
	NWT G.722 @ 64 ,3% FER
	

	
	
	48
	
	
	NWT G.722 @ 64, 3% FER
	BT G.722 @ 64, 3% FER
	

	Mixed content and Music


	WB
	
	3% FER
	On/Off
	
	
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in  G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65, 1% FER
	NWT AMR-WB @ 15.85, 1% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, 1% FER
	NWT AMR-WB @ 19.85, 1% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, 1% FER
	NWT G.722.1 @ 24, 1% FER
	

	
	
	24.4
	
	
	NWT G.722.1 @ 24, 1% FER
	NWT G.722.1 @ 32, 1% FER
	

	
	
	32
	
	Off
	NWT G.722.1 @ 32, 1% FER
	NWT G.722 @ 56, 1% FER
	

	
	
	48
	
	
	NWT G.722 @ 56, 1% FER
	NWT G.722 @ 64, 1% FER
	

	
	
	64
	
	
	NWT G.722 @ 64, 1% FER
	BT G.722 @ 64, 1% FER
	

	Mixed content and Music


	WB
	
	6% FER
	On/Off
	
	
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in  G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65, 3% FER
	NWT AMR-WB @ 15.85, 3% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, 3% FER
	NWT AMR-WB @ 19.85, 3% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, 3% FER
	NWT G.722.1 @ 24, 3% FER
	

	
	
	24.4
	
	
	NWT G.722.1 @ 24, 3% FER
	NWT G.722.1 @ 32, 3% FER
	

	
	
	32
	
	Off
	NWT G.722.1 @ 32, 3% FER
	NWT G.722 @ 56, 3% FER
	

	
	
	48
	
	
	NWT G.722 @ 56, 3% FER
	NWT G.722 @ 64, 3% FER
	

	
	
	64
	
	
	NWT G.722 @ 64, 3% FER
	BT G.722 @ 64, 3% FER
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX

	Requirements
	Objectives
	Notes

	Clean speech

-26dBov
	SWB
	13.2
	3% FER
	Off


	NWT G.722.1C @ 32, 3% FER
	NWT G.722.1C @ 48, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern
(No SWB reference with DTX found)

	
	
	16.4
	
	
	NWT G.722.1C @ 48, 3% FER
	NWT G.718B @ 36 , 3% FER
	

	
	
	24.4
	
	
	NWT G.718B @ 36 , 3% FER
	NWT G.719 @ 48, 3% FER
	

	
	
	32
	
	Off
	NWT G.719 @ 48, 3% FER
	NWT G.719 @ 64, 3% FER
	

	
	
	48
	
	
	NWT G.719 @ 64, 3% FER
	NWT G.719 @ 80, 3% FER
	

	
	
	64
	
	
	NWT G.719 @ 80, 3% FER
	NWT G.719 @ 112, 3% FER
	

	
	
	96
	
	
	NWT G.719 @ 112, 3% FER
	BT G.719 @ 112, 3% FER
	

	Clean speech

-26dBov
	SWB
	13.2
	6% FER
	Off
	NWT G.722.1C @ 32, 6% FER
	NWT G.722.1C @ 48, 6% FER
	The reference error pattern is assumed a subset of the CuT error pattern
(No SWB reference with DTX found)

	
	
	16.4
	
	
	NWT G.722.1C @ 48, 6% FER
	NWT G.718B @ 36, 6% FER
	

	
	
	24.4
	
	
	NWT G.718B @ 36, 6% FER
	NWT G.719 @ 48, 6% FER
	

	
	
	32
	
	Off
	NWT G.719 @ 48, 6% FER
	NWT G.719 @ 64, 6% FER
	

	
	
	48
	
	
	NWT G.719 @ 64, 6% FER
	NWT G.719 @ 80, 6% FER
	

	
	
	64
	
	
	NWT G.719 @ 80, 6% FER
	NWT G.719 @ 112, 6% FER
	

	
	
	96
	
	
	NWT G.719 @ 112, 6% FER
	BT G.719 @ 112, 6% FER
	

	Mixed content and Music


	SWB
	13.2
	3% FER
	Off
	[tbd]
	[tbd]
	The reference error pattern is assumed a subset of the CuT error pattern.
(No SWB reference with DTX found)

	
	
	16.4
	
	
	[tbd]
	[tbd]
	

	
	
	24.4
	
	
	NWT G.722.1C @ 24, 3% FER
	NWT G.719 @ 32, 3% FER
	

	
	
	32
	
	Off
	NWT G.719 @ 32, 3% FER
	NWT G.719 @ 48, 3% FER
	

	
	
	48
	
	
	NWT G.719 @ 48, 3% FER
	NWT G.719 @ 64, 3% FER
	

	
	
	64
	
	
	NWT G.719 @ 64, 3% FER
	NWT G.719 @ 96, 3% FER
	

	
	
	96
	
	
	NWT G.719 @ 96, 3% FER
	NWT G.719 @ 128, 3% FER
	

	
	
	128
	
	
	NWT G.719 @ 128, 3% FER
	BT G.719 @ 128, 3% FER
	

	Mixed content and Music


	SWB
	13.2
	6% FER
	Off
	[tbd]
	[tbd]
	The reference error pattern is assumed a subset of the CuT error pattern.
(No SWB reference with DTX found)

	
	
	16.4
	
	
	[tbd]
	[tbd]
	

	
	
	24.4
	
	
	NWT G.722.1C @ 24, 6% FER
	NWT G.719 @ 32, 6% FER
	

	
	
	32
	
	Off
	NWT G.719 @ 32, 6% FER
	NWT G.719 @ 48, 6% FER
	

	
	
	48
	
	
	NWT G.719 @ 48, 6% FER
	NWT G.719 @ 64, 6% FER
	

	
	
	64
	
	
	NWT G.719 @ 64, 6% FER
	NWT G.719 @ 96, 6% FER
	

	
	
	96
	
	
	NWT G.719 @ 96, 6% FER
	NWT G.719 @ 128, 6% FER
	

	
	
	128
	
	
	NWT G.719 @ 128, 6% FER
	BT G.719 @ 128, 6% FER
	


Proposal from Tdoc 957
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority
Proposal from Tdoc 958
	Notes

	Clean Speech with FER & Jitter

-26 dBov

	NB
	5.9VBR
	3%, 5% & 10% FER & Jitter
	On/Off
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	Q, S & C (All)
	Reference codecs in FERs to be exposed to half the FER of the CuT 

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	Q, S & C (All)
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	Q, S & C (All)
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	
	Q, S & C (All)
	

	
	
	13.2
	
	
	
	NWT DIRECT NB (jitter only)
	Q, S & C (All)
	

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	Q, S & C (All)
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	Q, S & C (All)
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law
	Q, S & C (All)
	

	
	
	13.2
	
	
	NWT G.718NB@12
	NWT DIRECT NB

	Q, S & C (All)
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

Proposal from Tdoc 958
	Notes

	Clean Speech with FER & Jitter

-26 dBov


	WB
	5.9VBR
	3%, 5% & 10% FER & Jitter
	On/Off
	NWT AMR-WB @ 8.85
	NWT AMR-WB @12.65
	Q(-26 dBov), S & C (All)
	Reference codecs in FERs to be exposed to half to half the FER of the CuT

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65
	Q, S & C (All)
	

	
	
	8
	
	
	NWT AMR-WB @ 12.65
	NWT AMR-WB @ 14.25
	Q, S & C (All)
	

	
	
	9.6
	
	
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85
	S & C (All)
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 19.85
	Q, S & C (All)
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05
	Q, S & C (All)
	

	
	
	24.4
	
	
	NWT G.722.1 @ 32
	NWT G.722 @ 56
	S & C (All)
	

	
	
	32
	
	Off
	NWT G.722 @ 56
	NWT G.722 @ 64
	S & C (All)
	

	
	
	48
	
	
	NWT G.722 @ 64 
	NWT Direct (Jitter only)
	S & C (All)
	

	
	
	64
	
	
	NWT Direct (Jitter only)
	
	S & C (All)
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority


	Notes

	Clean Speech with FER & Jitter

-26 dBov

	SWB
	13.2
	3%, 5% & 10% FER & Jitter
	On/Off
	NWT G.722.1C @ 24
	NWT G.722.1C @ 32
	Q, S & C (All)
	Reference codecs in FERs to be exposed to half the FER of the CuT

	
	
	16.4
	
	
	NWT G.722.1C @ 32
	NWT G.722.1C @ 48
	Q, S & C (All)
	

	
	
	24.4
	
	
	NWT G.722.1C @ 48
	NWT G.719 @ 48
	Q, S & C (All)
	

	
	
	32
	
	Off
	NWT G.719 @ 48
	NWT G.719 @ 64
	Q, S & C (All)
	

	
	
	48
	
	
	NWT G.719 @ 64
	NWT G.719 @ 80
	S & C (All)
	

	
	
	64
	
	
	NWT G.719 @ 80
	NWT G.719 @ 112
	S & C (All)
	

	
	
	96
	
	
	NWT G.719 @ 112
	NWT Direct (Jitter only)
	S & C (All)
	

	
	
	128
	
	
	NWT Direct (Jitter only)
	
	S & C (All)
	


]
Editor's Note: Table below is generic template – it may be split by BW or by sub(sub)categories
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification

S: Selection)
	Notes

	Clean speech

-26,-16,-36dBov
[reverberant speech]

Noisy Speech (-26dBov)

Car [20] dB, Office [20] dB, Babble [20] dB
Other noise types tbd 
Clean Speech with FER
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
[encoder aware or not aware of channel conditions]
	NB
	
	
	
	
	
	
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	

	Mixed content and Music

tbd dBov
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
	NB
	
	
	
	
	
	
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	

	Transcoding performance

self-tandem
	NB
	
	
	
	
	
	
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	


4. EVS Performance Requirements for interoperable modes of EVS

The performance requirements for the interoperable modes of EVS are divided in the following configurations:

· EVS IO mode encoder –> AMR-WB decoder (case A)
· AMR-WB encoder -> EVS IO mode decoder (case B)
· EVS IO mode encoder and decoder (case C) 

4.y Error-free conditions (FER = 0%) 
Edtior's Note: the table below is defined for the configuration of an AMR-WB encoder – Enhanced AMR-WB decoder (case B)
	Category
	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority
Proposal from Tdoc 958
	Notes

	Clean speech

-26,-16,-36dBov

	6.6
	0%
	On/Off
	NWT AMR-WB @  8.85 OR

BT    AMR-WB @ 6.6
	[NWT AMR- WB @ 8.85

NWT AMR-WB @ 12.65]
	S [& C] (All)
	

	
	8.85
	
	On/Off
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85
	[NWT AMR-WB @ 12.65

NWT AMR-WB @  14.25]
	S [& C] (All)
	

	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85
	S [& C] (All)
	

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25
	S [& C] (All)
	

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85
	S [& C] (All)
	

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05
	S [& C] (All)
	

	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05
	NWT AMR-WB @23.85
	S [& C] (All)
	

	
	23.05
	
	On/Off
	NWT AMR-WB @ 23.85
	[NWT AMR-WB@  23.85

BT AMR-WB @ 23.05
NWT G.711.1@  80 (R2b)
NWT WB DIRECT]
	S [& C] (All)
	

	
	23.85
	
	On/Off
	[NWT AMR-WB@  23.85

NWT G.711.1@  80 (R2b)
NWT G.722.1 @ 32

NWT WB DIRECT]
	[BT AMR-WB @ 23.85

NWT WB DIRECT]
	S [& C] (All)
	


Edtior's Note: the table below is defined for the configuration of an AMR-WB encoder – Enhanced AMR-WB decoder  (case B)
	Category
	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority
Proposal from Tdoc 958
	Notes

	Noisy Speech (-26dBov)

Car [20] dB, Office [20] dB, Babble [20] dB

[Editor's note: the noise types need to be finalized before setting performance requirements in this category 
Background Music [20] dB

Interfering talker [x] dB

Street [x] dB]

Editor's note: subsets of noise types can be defined for Qualification, Selection, Characterization: [tbd priority]


	6.6
	0%
	On/Off
	[NWT AMR-WB @ 6.6
NWT AMR-WB @ 8.85
BT AMR-WB @ 6.6]
	[NWT AMR- WB @8.85

NWT AMR- WB @12.65]


	S [& C] (All)
	

	
	8.85
	
	On/Off
	[NWT AMR- WB @8.85

NWT AMR- WB @12.65
BT AMR-WB @ 8.85]
	[NWT AMR- WB @12.65
NWT AMR- WB @14.25]


	S [& C] (All)
	

	
	12.65
	
	On/Off
	[NWT AMR- WB @12.65
NWT AMR- WB @14.25]
	[NWT AMR- WB @14.25

NWT AMR- WB @15.85]
	S [& C] (All)
	

	
	14.25
	
	On/Off
	[NWT AMR- WB @14.25

NWT AMR- WB @15.85]
	[NWT AMR- WB @15.85
NWT AMR- WB @18.25]
	S [& C] (All)
	

	
	15.85
	
	On/Off
	[NWT AMR- WB @15.85
NWT AMR- WB @18.25]
	[NWT AMR- WB @18.25

NWT AMR- WB @19.85]
	S [& C] (All)
	

	
	18.25
	
	On/Off
	[NWT AMR- WB @18.25

NWT AMR- WB @19.85]
	[NWT AMR- WB @19.85
NWT AMR- WB @23.05]
	S [& C] (All)
	

	
	19.85
	
	On/Off
	[NWT AMR- WB @19.85
NWT AMR- WB @23.05]
	[NWT AMR- WB @23.05

NWT AMR- WB @23.85
NWT G722.1 @32]
	S [& C] (All)
	

	
	23.05
	
	On/Off
	[NWT AMR- WB @23.05

NWT AMR- WB @23.85
NWT G722.1 @32]
	[BT AMR- WB @23.05

NWT AMR- WB @23.85
NWT G722.1 @32

NWT G.711.1@ 80 (R2b)]
	S [& C] (All)
	

	
	23.85
	
	On/Off
	[BT AMR- WB @23.85

NWT AMR- WB @23.85
NWT G722.1 @32

NWT G.711.1@ 80 (R2b)]
	[BT AMR- WB @23.85

NWT DIRECT]


	S [& C] (All)
	


Edtior's Note: the table below is defined for the configuration of an AMR-WB encoder – Enhanced AMR-WB decoder  (case B)
	Category
	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority
Proposal from Tdoc 958
	Notes

	Mixed content and Music

tbd dBov
Editor's note: mixed content shall be defined
	6.6
	0%
	On/Off
	NWT AMR-WB @  8.85 OR

BT    AMR-WB @ 6.6
	[NWT AMR- WB @ 8.85

NWT AMR-WB @ 12.65]
	S [& C] (All)
	

	
	8.85
	
	On/Off
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85
	[NWT AMR-WB @ 12.65

NWT AMR-WB @  14.25]
	S [& C] (All)
	

	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85
	S [& C] (All)
	

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25
	S [& C] (All)
	

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85
	S [& C] (All)
	

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05
	S [& C] (All)
	

	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05
	[NWT AMR-WB @23.05

NWT AMR-WB @23.85
NWT G.722.1 @ 24]
	S [& C] (All)
	

	
	23.05
	
	On/Off
	NWT AMR-WB @ 23.85
	[NWT AMR-WB @  23.85

BT AMR-WB @ 23.05
NWT G.722.1 @ 32
NWT WB DIRECT]
	S [& C] (All)
	

	
	23.85
	
	On/Off
	NWT AMR-WB @ 23.85
	[BT AMR-WB @ 23.85
NWT WB DIRECT]
	S [& C] (All)
	


4.y Error conditions (FER >0%) 
Editor's Note: Proposals made in the past meeting for FER conditions should be considered
[Proposal in S4-110919
AMR-WB encoder -> Enhanced AMR-WB decoder

	Clean speech

-26dBov
	WB
	6.6
	3% FER
	On/Off
	NWT AMR-WB @ 6.6, 1% FER
	NWT AMR-WB @ 8.85, 1% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	8.85
	
	
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	

	
	
	12.65
	
	
	NWT AMR-WB @ 12.65, 1% FER
	NWT AMR-WB @ 14.25, 1% FER
	

	
	
	14.25
	
	
	NWT AMR-WB @ 14.25, 1% FER
	NWT AMR-WB @ 15.85, 1% FER
	

	
	
	15.85
	
	
	NWT AMR-WB @ 15.85, 1% FER
	NWT AMR-WB @ 18.25, 1% FER
	

	
	
	18.25
	
	
	NWT AMR-WB @ 18.25, 1% FER
	NWT AMR-WB @ 19.85, 1% FER
	

	
	
	19.85
	
	
	NWT AMR-WB @ 19.85, 1% FER
	NWT AMR-WB @ 23.05, 1% FER
	

	
	
	23.05
	
	
	NWT AMR-WB @ 23.05, 1% FER
	NWT AMR-WB @ 23.85, 1% FER
	

	
	
	23.85
	
	
	NWT AMR-WB @ 23.85, 1% FER
	BT AMR-WB @ 23.85, 1% FER
	

	Clean speech

-26dBov
	WB
	6.6
	6% FER
	On/Off
	NWT AMR-WB @ 6.6, 3% FER
	NWT AMR-WB @ 8.85, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	8.85
	
	
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	

	
	
	12.65
	
	
	NWT AMR-WB @ 12.65, 3% FER
	NWT AMR-WB @ 14.25, 3% FER
	

	
	
	14.25
	
	
	NWT AMR-WB @ 14.25, 3% FER
	NWT AMR-WB @ 15.85, 3% FER
	

	
	
	15.85
	
	
	NWT AMR-WB @ 15.85, 3% FER
	NWT AMR-WB @ 18.25, 3% FER
	

	
	
	18.25
	
	
	NWT AMR-WB @ 18.25, 3% FER
	NWT AMR-WB @ 19.85, 3% FER
	

	
	
	19.85
	
	
	NWT AMR-WB @ 19.85, 3% FER
	NWT AMR-WB @ 23.05, 3% FER
	

	
	
	23.05
	
	
	NWT AMR-WB @ 23.05, 3% FER
	NWT AMR-WB @ 23.85, 3% FER
	

	
	
	23.85
	
	
	NWT AMR-WB @ 23.85, 3% FER
	BT AMR-WB @ 23.85, 3% FER
	


	Mixed content and Music
	WB
	6.6
	3% FER
	On/Off
	NWT AMR-WB @ 6.6, 1% FER
	NWT AMR-WB @ 8.85, 1% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

	
	
	8.85
	
	
	NWT AMR-WB @ 8.85, 1% FER
	NWT AMR-WB @ 12.65, 1% FER
	

	
	
	12.65
	
	
	NWT AMR-WB @ 12.65, 1% FER
	NWT AMR-WB @ 14.25, 1% FER
	

	
	
	14.25
	
	
	NWT AMR-WB @ 14.25, 1% FER
	NWT AMR-WB @ 18.85, 1% FER
	

	
	
	15.85
	
	
	NWT AMR-WB @ 18.85, 1% FER
	NWT AMR-WB @ 18.25, 1% FER
	

	
	
	18.25
	
	
	NWT AMR-WB @ 18.25, 1% FER
	NWT AMR-WB @ 19.85, 1% FER
	

	
	
	19.85
	
	
	NWT AMR-WB @ 19.85, 1% FER
	NWT AMR-WB @ 23.05, 1% FER
	

	
	
	23.05
	
	
	NWT AMR-WB @ 23.05, 1% FER
	BT AMR-WB @ 23.05, 1% FER
	

	Mixed content and Music


	WB
	6.6
	6% FER
	On/Off
	NWT AMR-WB @ 6.6, 3% FER
	NWT AMR-WB @ 8.85, 3% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

	
	
	8.85
	
	
	NWT AMR-WB @ 8.85, 3% FER
	NWT AMR-WB @ 12.65, 3% FER
	

	
	
	12.65
	
	
	NWT AMR-WB @ 12.65, 3% FER
	NWT AMR-WB @ 14.25, 3% FER
	

	
	
	14.25
	
	
	NWT AMR-WB @ 14.25, 3% FER
	NWT AMR-WB @ 15.85, 3% FER
	

	
	
	15.85
	
	
	NWT AMR-WB @ 15.85, 3% FER
	NWT AMR-WB @ 18.25, 3% FER
	

	
	
	18.25
	
	
	NWT AMR-WB @ 18.25, 3% FER
	NWT AMR-WB @ 19.85, 3% FER
	

	
	
	19.85
	
	
	NWT AMR-WB @ 19.85, 3% FER
	NWT AMR-WB @ 23.05, 3% FER
	

	
	
	23.05
	
	
	NWT AMR-WB @ 23.05, 3% FER
	BT AMR-WB @ 23.05, 3% FER
	


]
Editor's Note: Table below is generic template (without BW column which is WB for the interoperable modes)
	Category
	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification

S: Selection)
	Notes

	Clean speech

-26,-16,-36dBov
[reverberant speech]

Noisy Speech (-26dBov)

Car [20] dB, Office [20] dB, Babble [20] dB

Other noise types tbd 
Clean Speech with FER
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
[encoder aware or not aware of channel conditions]
	
	
	
	
	
	
	

	Mixed content and Music

tbd dBov
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
	
	
	
	
	
	
	

	Transcoding performance

self-tandem
	
	
	
	
	
	
	


5. EVS Performance Requirements for DTX operation
Subjective evaluation:

tbd
[Proposal from Tdoc 926
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Clean speech (-26dBov)

	NB
	9.6
	0% FER
	On
	NWT EVS @ 9.6 DTX off

	
	WB

	13.2
	
	
	NWT EVS @ 13.2 DTX off

	
	SWB
	24.4
	
	
	NWT EVS @ 24.4 DTX off

	Noisy Speech (-26dBov) 

· Car Noise (15dB, 30dB)
· Office Noise (15dB, 30dB)
· Babble Noise (15dB, 30dB)
· [Other TBD]

	NB 
	9.6
	0% FER
	On
	NWT EVS @ 9.6 DTX off

	
	WB
	13.2
	
	
	NWT EVS @ 13.2 DTX off

	
	SWB
	24.4
	
	
	NWT EVS @ 24.4 DTX off

	Music and Mixed Content
(-26dBov)


	NB 
	9.6
	0% FER
	On
	NWT EVS @ 9.6 DTX off

	
	WB
	13.2
	
	
	NWT EVS @ 13.2 DTX off

	
	SWB
	24.4
	
	
	NWT EVS @ 24.4 DTX off


]
Objective evaluation:

[Proposal from Tdoc 926
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Clean speech (-26dBov)

	NB
	9.6
	0% FER
	On
	CAF(EVS)< CAFIdeal + [margin1 (tbd)] &
CAF(EVS) < min(CAF(AMR), CAF(AMR-WB))+ [margin2 (tbd)];


	
	WB
	13.2
	
	
	

	
	SWB
	24.4
	
	
	

	Noisy Speech (-26dBov) 
· Car Noise (15dB, 30dB)
· Office Noise (15dB, 30dB)
· Babble Noise (15dB, 30dB)
· [Other TBD]
	NB
	9.6
	0% FER
	On
	CAF(EVS)< CAFIdeal + [margin3 (tbd)] &
CAF(EVS) < min(CAF(AMR), CAF(AMR-WB))+ [margin4 (tbd)];


	
	WB
	13.2
	
	
	

	
	SWB
	24.4
	
	
	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Music and Mixed Content
 (-26dBov)


	NB
	9.6

	0% FER
	On
	Correct  active detection rate > x1%



	
	WB

	13.2
	
	
	Correct  active detection rate > x2%



	
	SWB
	24.4
	
	
	Correct  active detection rate > x3%




]

Note: other BW than WB may be considered

	Category (1)
	BW
	DTX
	Requirements

	Clean speech (-26 dBov)
	WB
	On
	VAF (EVS) ≤ [VAF(AMR-WB) + 1%]

	Noisy Speech (-26dBov) 

· [Car Noise (10dB, 20 dB, 30 dB)

· Office Noise (10dB, 20 dB, 30 dB)
· Babble Noise (10dB, 20 dB, 30 dB)]
	WB
	On
	


(1) This part of the evaluation is based on a large database of speech and noisy speech of length (10min ~ 30min) with a VAF (~40%). The database shall be different from that used for subjective listening.

(2) [The VAF(x) is defined as the number of active speech frames as detected by the codec (x = EVS or AMR-WB) over the total number of frames.]

6. EVS Performance Requirements for jitter buffer management

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements 1

	Clean speech

-26dBov
	WB
	13.2
	p1-6
	On/Off
	NWT AMR-WB@15.85 DTX on/off constant delay JBM solution


[
Editor's note: the table below may extend the agreed table on WB clean speech
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements 1

	Clean speech

-26dBov


	NB
	[]
	p1-6
	On/Off
	NWT [] DTX on/off constant delay JBM solution

	
	SWB
	[]
	p1-6
	On/Off
	NWT [] with DTX on/off  constant delay JBM solution

	Mixed content and Music 

	NB
	[]
	p1-6
	Off
	NWT [] DTX off with constant delay JBM solution

	
	WB
	[]
	p1-6
	Off
	NWT AMR-WB@12.65 DTX off constant delay JBM solution

	
	SWB
	[]
	p1-6
	Off
	NWT [] with constant delay JBM solution


]
Note 1: The FER (packet loss) pattern Pk is derived from the MTSI delay and error profile k by marking the bad frame indicator as 1 for all packets lost in the network and any packets that arrive with a delay larger than set by the delay of a packet from encoder to decoder (packet delay), according to Table 1. 

Table 1: Error rates for constant delay at less than or equal to 1% late loss rate (LLR) and at least 200ms frame delay
	
	Profile 1
	Profile 2
	Profile 3
	Profile 4
	Profile 5
	Profile 6

	packet delay
	200 ms
	200 ms
	200 ms
	222 ms
	210 ms
	362 ms

	PLR
	0%
	0.24%
	0.51%
	2.40%
	5.92%
	0%

	LLR
	0%
	0.03%
	0.35%
	0.91%
	0.96%
	0.99%

	FER
	0%
	0.27%
	0.86%
	3.31%
	6.88%
	0.99%


Note 2: The MTSI delay loss profiles can be obtained from the electronic attachment to 3GPP TS 26.114.
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