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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.

All requirements and objectives defined in this document shall be understood as including the statement 'OR NWT DIRECT (in the respective input bandwidth)'.

[In this document, the following conventions apply:

· Notation "Req1 AND Req2" (e.g. NWT G.711 A law AND NWT AMR @12.2) means that both requirements "Req1" and "Req2" shall be met

· Notation "Req1 OR Req2" (e.g. NWT AMR-WB @  8.85 OR BT AMR-WB @ 6.6) means that either requirement "Req1" or requirement "Req2" shall be met
Editor's note: these conventions apply to objectives
]
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. Performance requirements for optional modes are defined in Clause 7.
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 AND NWT AMR @ 12.2
	NWT DIRECT NB
	[Q(-26 dBov), 

S & C (All) ]
	

	Noisy Speech (-26dBov)

Car [15,20] dB, Office 20 dB, Street [15,20] dB
Editor's note: subsets of noise types can be defined for Qualification, Selection, Characterization: [tbd priority]

	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 AND NWT AMR @ 12.2
	NWT DIRECT NB


	[Q(Car), 

S (Car & Babb)

& C (All) ]
	

	Mixed content and Music

single level
Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)

	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.729E @ 11.8

NWT G.718NB @ 12 AND NWT AMR @ 12.2]

	NWT DIRECT NB

	[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 @ 8.85
	NWT AMR-WB @ 14.25


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

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65


	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


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

	
	
	24.4
	
	
	NWT G.722.1 @ 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 [15,20] dB, Office 20 dB, Street [15,20] 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


	

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

	
	
	8
	
	
	NWT AMR-WB @8.85


	NWT AMR-WB @12.65


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

	
	
	9.6
	
	
	NWT AMR-WB @12.65


	
NWT AMR-WB @15.85


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

	
	
	13.2
	
	
	
NWT AMR-WB @15.85


	

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

	
	
	16.4
	
	
	
NWT AMR-WB @19.85


	NWT G722.1 @32





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

	
	
	24.4
	
	
	

NWT G.722.1 @32

	NWT G.722 @ 56








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

	
	
	32
	
	Off
	


NWT G.722 @ 56



	NWT G722 @64




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

	
	
	48
	
	
	NWT G722 @64


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

	
	
	64
	
	
	NWT WB DIRECT
	
	
	

	Mixed content and Music

single level
Note 1: See definition of mixed content in Annex A
Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
	WB
	5.9VBR
	0% FER
	On/Off
	
	
	
	

	
	
	7.2
	
	
	NWT 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

	[S

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

	
	
	9.6
	
	
	NWT AMR-WB @12.65


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

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

	
	
	13.2
	
	
	[

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 @ 23.05]
	NWT G.722.1 @ 24





	[S

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

	
	
	24.4
	
	
	

NWT G722.1 @24


	NWT G722.1 @ 32



	[Q

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

	
	
	32
	
	Off
	NWT G722.1 @ 32


	NWT G.722 @ 64


	[S

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

	
	
	48
	
	
	
NWT G.722 @ 64
	[
NWT G.722 @ 64

NWT G.711.1 @ 80]
	[S or C

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

	
	
	64
	
	
	[

NWT G.711.1 @ 80]
	
NWT WB DIRECT
	[-

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]


	[

BT AMR-WB @ 14.25 AND 
NWT G.722.1C @ 32
NWT AMR-WB @ 23.85 AND NWT G.722.1C @ 32
NWT G.722.1C @ 32]
	NWT G.722.1C @ 48



	[Q

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

	
	
	16.4
	
	
	


NWT G.722.1C @ 48
	[NWT G.722.1C @ 48
NWT G.718B @ 36

NWT G.719 @ 32]




	[S

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

	
	
	24.4
	
	
	[


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 @ 48
	NWT G.719 @ 64

	[S

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

	
	
	48
	
	
	
NWT G.719 @ 64
	NWT G.719 @ 80

	[Q

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

	
	
	64
	
	
	
NWT G.719 @ 80
	NWT G.719 @ 112

	[S

S & C (All)]
	

	
	
	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 [15,20] dB, Office 20 dB, Street [15,20] 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 G.722.1C @ 24  

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




BT AMR-WB @ 14.25]
	[
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 G.722.1C  @ 32

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


BT AMR-WB @ 18.25]
	[
NWT AMR-WB+ @ 16


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 @ 24 / 32



NWT G.722.1C @ 24

NWT G.722.1C @ 32
]
	[NWT AMR-WB+@24


BT  AMR-WB @ 23.85,
 and 

NWT G.722.1C @ 32


NWT G.719 @ 48
]
	[Q

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

	
	
	32
	
	Off
	[
NWT G.719 @ 32





NWT G.719 @ 48 (+1)]
	[NWT G.719 @ 48






NWT G.719 @ 64 (+1)]
	[S

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

	
	
	48
	
	
	[NWT G.719 @ 48
NWT G.719 @ 56 / 60





NWT G.719 @ 64 (+1)]
	[NWT G.719 @ 64

BT G.722.1C @ 48




NWT G.719 @ 80]
	[Q

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

	
	
	64
	
	
	[NWT G.719 @ 64





NWT G.719 @ 80 (+1)]
	[NWT G.719 @ 96
NWT SWB DIRECT



NWT G.719 @ 112 ]
	[S

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

	
	
	96
	
	
	[



NWT SWB DIRECT

NWT G.719 @ 112 (+1)]
	[NWT G.719 @ 128
NWT SWB DIRECT]
	[S

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

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

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

	Mixed content and Music

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
	SWB
	13.2
	0% FER
	On/Off

[Off] 


	[

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

NWT AMR-WB @ 19.85 (if mixed BW testing is used)   

NWT AMR-WB+ @ [8,10]

BT AMR-WB @ 14.25
No requirement]
	[
NWT AMR-WB+@ 12
BT AMR-WB+ @ 12]
general note for AMR-WB+: configuration of AMR-WB+ shall ensure to match SWB output bandwidth (spell out command line)
	[Q

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

	
	
	16.4
	
	
	[

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


NWT AMR-WB+ @ [10, 12]

BT AMR-WB @ 18.25
NWT AMR-WB @ 23.85 (if mixed BW testing is used)

No requirement]
	[
NWT AMR-WB+@ 16 (+1)
NWT G.722.1C @ 24


BT AMR-WB+ @ 16
]
	[S

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

	
	
	24.4
	
	
	[NWT G.722.1C @ 24
BT AMR-WB@23.85 and NWT G.719 @ 32
BT AMR-WB@ 23.85 and NWT G.722.1C @ 24
]
	[
NWT AMR-WB+@24



NWT G.719 @ 32]
	[Q

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

	
	
	32
	
	Off
	[
NWT G.719 @ 32
NWT G.719 @48]
	[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.719 @ 48
NWT G.719 @64]
	[NWT G.719 @ 64
NWT aacPlus@44


BT G.722.1C @ 48]
	[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 G.719 @ 128
NWT SWB DIRECT]
	[Q

S & C (All)]
	

	
	
	128
	
	
	[NWT 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

· [10 % channel unaware for phase [S]/C (with or without a reference)]
· [10 % channel aware for phase [S]/C (channel information can be ignored by the encoder)]

The FER of the reference may deviate from the FER of CuT EVS on a case by case

[
Proposal from S4-120025:
This contribution proposes to differentiate FER testing by bit rates: 10% FER would be tested for 13.2 bkit/s and lower.
	
	3%
	6%
	10%
	10% Channel Aware *

	Qualification
	Requirement
	Requirement
	Not tested
	Not tested

	Selection
	Requirement and Objective
	Requirement and Objective
	Requirement and Objective for 13.2 kbps and lower.
	Objective at 13.2 kbps wideband

	Characterization
	Tested (PR states objective)
	Tested (PR states objective)
	Tested
	Tested


Proposal from S4-120038:
	Channel Condition
	Bitrate
	DTX On/Off
	Requirement
	Objective

	NB -- 3% FER
	VBR 5.9  Average
	On/Off
	NWT AMR 7.4 -  FER 3%
	NWT AMR 7.95  - FER 3%

	
	7.2  Gross
	On/Off
	NWT AMR 7.95  -  FER 3%
	NWT AMR 10.2  - FER 3% 

	
	8     Gross
	On/Off
	NWT AMR 10.2  -  FER 3%
	NWT AMR 12.2  - FER 3%

	
	9.6  Gross
	On/Off
	NWT AMR 12.2  -  FER 3%
	 NWT AMR 12.2 – FER 1%

	
	13.2 Gross
	On/Off
	NWT AMR 12.2  -  FER 3%
	 NWT AMR 12.2 – FER 1%

	NB -- 6% FER
	VBR 5.9  Average
	On/Off
	NWT AMR 7.4  -  FER 6%
	NWT AMR 7.95  - FER 6%

	
	7.2  Gross
	On/Off
	NWT AMR 7.95  -  FER 6%
	NWT AMR 10.2- FER 6% 

	
	8     Gross
	On/Off
	NWT AMR 10.2  -  FER 6%
	NWT AMR  12.2 - FER 6%

	
	9.6  Gross
	On/Off
	NWT AMR 12.2  -  FER 6%
	NWT AMR 12.2 – FER 3%

	
	13.2 Gross
	On/Off
	NWT AMR 12.2  -  FER 6%
	NWT AMR 12.2 – FER 3%

	WB -- 3% FER
	VBR 5.9 Average
	On/Off
	NWT AMR-WB- 8.85 - FER 3%
	NWT AMR-WB-12.65 - FER 3%

	
	7.2  Gross
	On/Off
	NWT AMR-WB- 8.85 - FER 3%
	NWT AMR-WB-12.65 - FER 3% 

	
	8     Gross
	On/Off
	NWT AMR-WB- 12.65 -FER 3%
	NWT AMR-WB- 14.25  -FER 3%

	
	9.6  Gross
	On/Off
	NWT AMR-WB-15.85 - FER 3%
	NWT AMR-WB- 19.85 - FER 3%

	
	13.2 Gross
	On/Off
	NWT AMR-WB-19.85 - FER 3%
	NWT AMR-WB-23.85 - FER 3%

	
	16.4 Gross
	On/Off
	NWT AMR-WB-23.85 - FER 3%
	NWT G.722.1- 32 - FER 3%

	
	24.4 Gross
	On/Off
	NWT G.718- 32 - FER 3%
	NWT G.722-56 - FER 3%

	
	32  Net
	Off
	NWT G.722- 56 - FER 3%
	NWT G.722-64 - FER 3%

	WB -- 6% FER
	VBR 5.9  Average
	On/Off
	NWT AMR-WB- 12.65 - FER 6%
	NWT AMR-WB-14.25 - FER 6%

	
	7.2  Gross
	On/Off
	NWT AMR-WB- 12.65 - FER 6%
	NWT AMR-WB-14.25 - FER 6%

	
	8  Gross
	On/Off
	NWT AMR-WB- 14.25 - FER 6%
	NWT AMR-WB-15.85  -FER 6%

	
	9.6  Gross
	On/Off
	NWT AMR-WB-15.85 - FER 6%
	NWT AMR-WB-19.85 - FER 6%

	
	13.2  Gross
	On/Off
	NWT AMR-WB-19.85 - FER 6%
	NWT AMR-WB-23.85 - FER 6%

	
	16.4  Gross
	On/Off
	NWT AMR-WB-23.85 - FER 6%
	NWT G.722.1-32 - FER 6%

	
	24.4  Gross
	On/Off
	NWT G.718-32 - FER 6%
	NWT G.722-56 - FER 6%

	
	32 Net
	On
	NWT G.722-56 - FER 6%
	NWT G.722-64 - FER 6%

	SWB -- 3% FER
	13.2 Gross
	On/Off
	NWT G.722.1C 32 - FER 3%
	NWT G.722.1C 48 - FER 3%

	
	16.4 Gross
	On/Off
	NWT G.722.1C 48 - FER 3%
	NWT G.718B- 36 - FER 3%

	
	24.4 Gross
	On/Off
	NWT G.718B- 36- FER 3% 
	NWT G.719- 48 - FER 3% 

	
	32  Net
	Off
	NWT G.719- 48 - FER 3%
	NWT G.719- 64 - FER 3%

	
	48  Net
	Off
	NWT G.719- 64 - FER 3%
	NWT G.719- 80 - FER 3%

	
	64  Net
	Off
	NWT G.719- 80 - FER 3%
	NWT G.719- 112 - FER 3%

	
	96  Net
	Off
	NWT G.719- 112 - FER 3%
	-

	SWB -- 6% FER
	13.2 Gross
	On/Off
	NWT G.722.1C 32 - FER 6%
	NWT G.722.1C 48 - FER 6%

	
	16.4 Gross
	On/Off
	NWT G.722.1C 48 - FER 6%
	NWT G.718B- 36 - FER 6%

	
	24.4 Gross
	On/Off
	NWT G.718B- 36- FER 6% 
	NWT G.719- 48 - FER 6% 

	
	32  Net
	Off
	NWT G.719- 48 - FER 6%
	NWT G.719- 64 - FER 6%

	
	48  Net
	Off
	NWT G.719- 64 - FER 6%
	NWT G.719- 80 - FER 6%

	
	64  Net
	Off
	NWT G.719- 80 - FER 6%
	NWT G.719- 112 - FER 6%

	
	96  Net
	Off
	NWT G.719- 112 - FER 6%
	-


	Input
	BW
	Bitrate (kbit/s)
	Codec 
	DTX
	Channel Condition
	Requirement
	Objective

	Clean speech

-26dBov
	WB


	13.2 gross

	EVS Channel aware configuration


	On
	10% packet loss
	NWT AMR-WB- 12.65 – FER 6%
	 ---- 


Proposal from S4-120125 (without 0% FER):
	Category
	Bitrate 

(kbit/s)
(Note 1)
	FER, Jitter
(Note 2)
	DTX 
	Requirements
	Objectives
	Priority

	Clean Speech
	13.2
	3,6 %


	Off/On
	BT AMR-WB@14.25
	NWT AMR-WB+@12
	Q

	   -26 dBov, -16 dBov, -36 dBob
	16.4
	
	Off/On
	BT AMR-WB@18.25
	NWT AMR-WB+@16
	S

	  
	24.4
	
	Off/On
	BT AMR-WB@23.85
	NWT AMR-WB+@24
	Q

	Noisy Speech
	32.0
	
	Off
	NWT G.719@48
	NWT G.719@64
	S

	    Car 20dB, Office 20dB,
	48.0
	
	Off
	NWT G719@64
	NWT G.719@80
	Q

	    Babble 20dB, [Other TBD]
	64.0
	
	Off
	NWT G719@80
	NWT G.719@112
	S

	    Reverberation (Priority C) 
	96.0
	
	Off
	NWT G719@112
	NWT SWB Direct
	S

	 
	128.0
	
	Off
	NWT SWB Direct 
	  –
	[S or C]

	Music and Mixed Content
	13.2
	3,6 %


	Off/On
	BT AMR-WB@14.25
	NWT AMR-WB+@12
	Q

	    Music
	16.4
	
	Off/On
	BT AMR-WB@18.25
	NWT AMR-WB+@16
	S

	    Mixed Content
	24.4
	
	Off/On
	BT AMR-WB@23.85

and NWT G719@32 (Note 4)
	NWT AMR-WB+@24
	Q

	
	32.0
	
	Off
	NWT G719@48
	NWT aacPlus@32
	S

	
	48.0
	
	Off
	NWT G719@64
	NWT aacPlus@44 (Note 3)
	Q

	
	64.0
	
	Off
	NWT G719@80
	NWT G.719@112
	S

	 
	96.0
	
	Off
	NWT G719@112
	NWT SWB Direct
	Q

	 
	128.0
	
	Off
	NWT SWB Direct 
	  –
	[S or C]

	Notes

1. The bitrates up to and including 24.4 kbit/s are gross bitrates, and all higher bitrates are net bitrates

2. The reference codec conditions and the CuT are subject to same channel conditions.  The SWB Direct references do not apply for impaired channel conditions

3. The aacPlus codec implementation specified by 3GPP does not support bit rates above 44 kbit/s
4. The previous input presented to the conf call listed G.722.1C@24 here. This was not the original intention of the source and is corrected in this document.
 


]
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 [15,20] dB, Office 20 dB, Street [15,20] dB 
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

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
[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) 

4.1 Error-free conditions (FER = 0%) 
Editor'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
	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

	Notes

	Noisy Speech (-26dBov)

Car [15,20] dB, Office 20 dB, Street [15,20] 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)]
	


Editor'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

	Notes

	Mixed content and Music

single level
Note 1: See definition of mixed content in Annex A
Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
	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)]
	


4.2 Error conditions (FER >0%) 
tbd
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 [15,20] dB, Office 20 dB, Street [15,20] dB
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

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
	
	
	
	
	
	
	

	Transcoding performance

self-tandem
	
	
	
	
	
	
	


5. EVS Performance Requirements for DTX operation
Subjective evaluation:

[Options:      
    1) CuT with DTX-on is compared to reference codec with DTX-on 
    2) CuT with DTX-on is compared to reference codec with DTX-off 

       3) CuT with DTX-on is compared to CuT with DTX-off]

[

Proposal from S4-120142:

Requirements for subjective evaluation 

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Clean speech (-26dBov)

	NB
	9.6
	0% FER
	On
	NWT AMR-NB @ 12.2 kbit/s with DTX on

	
	WB

	13.2
	
	
	NWT AMR-WB @ 15.85 kbit/s with DTX on



	
	SWB
	24.4
	
	
	BT AMR-WB @ 23.85 kbit/s DTX on

	Noisy Speech (-26dBov) 

· Car Noise (20db)
· Office Noise (20db)
· Street Noise (20db)
· [Other TBD]

	NB 
	9.6
	0% FER
	On
	NWT AMR-NB @ 12.2 kbit/s with DTX on

	
	WB
	13.2
	
	
	NWT AMR-WB @ 15.85 kbit/s with DTX on

	
	SWB
	24.4
	
	
	BT AMR-WB @ 23.85 kbit/s DTX on

	Music and Mixed Content
(-26dBov)


	NB 
	9.6
	0% FER
	On
	NWT EVS @ 9.6 kbit/s with DTX off

	
	WB
	13.2
	
	
	NWT EVS @ 13.2 kbit/s with DTX off

	
	SWB
	24.4
	
	
	NWT EVS @ 23.85 kbit/s DTX off


]
Objective evaluation:

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%]
Proposal from S4-120038:

VAF (EVS) ≤ VAF(AMR-WB) + 1%

	Noisy Speech (-26dBov) 
Car [15,20] dB, Office 20 dB, Street [15,20] dB
Proposal from S4-120038:

· 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.]

[Proposal from S4-120132:

CAF = (# packets containing active speech) / (# packets in DTX-off operation)  
It is to be noted with this simplified CAF definition that it assumes that all candidates would use the same (maximum) SID update rate.
· Clean speech: Any rate (for which DTX is provided), any bandwidth

· VAD/DTX/CNG operation for clean speech can be assumed to fulfil strict subjective quality and strict objective channel activity requirements.

· Quality requirement: same as without DTX (reference codec without DTX)

· CAF requirement: 

· NB speech: nwt AMR, various input levels

· WB and SWB speech: nwt min(AMR, AMR-WB), various input levels

Note: In case that for practical reasons not all quality requirements can be checked, it is suggested to focus the evaluation in qualification and selection on a subset of rates only, with preference on low bit rates. The requirements and objectives at the remaining rates should then be checked during verification and characterization phases.   

· Noisy speech

· Background noise is by definition irrelevant information in a strict telephony context and should hence be coded as inactivity. Yet, its reproduction is still of significance for the perceived overall quality. However, it is conceptually not possible to model properly all kinds of background noise with a VAD/DTX/CNG system given the limits on the SID bitrate and the SID frame rate. Hence, the balance between subjective quality and the objective channel activity that can be achieved depend on whether the focus with the operation is high-efficient speech communication with possible compromises in the background noise reproduction or high-quality with possible compromises on the efficiency. It is believed that especially for very high quality operation with SWB there is no possibility for any VAD/DTX/CNG system to generate a background noise representation that has the same level of transparency as when codec with DTX operation off. 

Based on this insight it is suggested to define the following test sets for DTX performance evaluation with background noise and to establish corresponding subjective and objective requirements or objectives:   

· high-efficiency focus: Any rate (for which DTX is provided), bandwidth: NB and WB

· Quality requirement: same as without DTX, but reference codec with DTX operation, same background noise conditions (noise type, input level and SNR) as for requirement without DTX

· Quality objective: same as for requirement without DTX, reference codec without DTX operation, same background noise conditions (noise type, input level and SNR) as for requirement without DTX

· CAF requirement: 

· NB speech: nwt AMR, various input levels and SNRs

· WB speech: nwt min(AMR, AMR-WB), various input levels and SNRs 

Note: it is suggested to check these noisy speech requirements of the high-efficiency focus during qualification and selection with a priority on low bit rates (Q: <= 9.6 kbps, S: <= [tbd] kbps) that are dedicated for high-efficiency operation.

· very high-quality focus: any bit rate (for which DTX is provided), SWB

· Quality requirement: same as without DTX, but reference codec with DTX operation, same background noise conditions (noise type, input level and SNR) as for requirement without DTX

· CAF objective: nwt min(AMR, AMR-WB), various levels and SNR.

Note: Only those quality requirements will be set for which the reference codec can be operated with DTX. 

· Music and mixed: Any rate (for which DTX is provided), any bandwidth

For music and mixed content it is expected that the VAD/DTX/CNG system does not introduce any comfort noise related artifacts. This is ensured by the quality requirement defined below. It is to be noted that an objective requirement could also be stipulated according to which the rate of correctly decided active frames would be sufficiently high and ideally 100%. The source feels however that this would require imposing strict rules on the test items like that they should never contain silence or specific noise kinds that a CNG system can properly cope with. This is felt impractical.

· Quality requirement: same as without DTX (reference codec without DTX)

· CAF requirement: none
Proposal from S4-120137:

For music/mixed signal: 
clipping rate(NB EVS VAD) < MIN[clipping rate(AMR VAD1), clipping rate(AMR VAD2)]

clipping rate(WB/SWB EVS VAD) < MIN[clipping rate(AMR VAD1), clipping rate(AMR VAD2), clipping rate(AMR-WB VAD)]

Requirement to the capacity of EVS DTX/CNG system: 

VAF( NB EVS VAD) < MIN[VAF(AMRVAD1), VAF(AMRVAD2)]

VAF( WB/SWB EVS VAD) < MIN[VAF(AMR VAD1), VAF(AMR VAD2), VAF(AMR-WB VAD)]

Proposal from S4-120142:

Requirements for objective evaluation
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Clean speech (-26dBov)

	NB
	9.6
	0% FER
	On
	CAF(EVS) <min(CAF(AMR1), CAF(AMR2))
+2%;

	
	WB
	13.2
	
	
	CAF(EVS) < min(CAF(AMR1), CAF(AMR2), CAF(AMR-WB))+2%;

	
	SWB
	24.4
	
	
	

	Noisy Speech (-26dBov) 
· Car Noise (20dB)
· Office Noise (20dB)
· Street Noise(20dB)
·  [Other TBD]
	NB
	9.6
	0% FER
	On
	CAF(EVS) < min(CAF(AMR1), CAF(AMR2)) +2%;

	
	WB
	13.2
	
	
	CAF(EVS) < min(CAF(AMR1), CAF(AMR2), CAF(AMR-WB))+2%;

	
	SWB
	24.4
	
	
	


Note:

CAF(AMR1) indicate  the Channel Activity Factor [1] of AMR-NB using VAD option1
CAF(AMR2) indicate  the Channel Activity Factor [1] of AMR-NB using VAD option2
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements

	Music and Mixed Content
 (-26dBov)


	NB
	9.6

	0% FER
	On
	CADR(EVS)>max(CADR(AMR1),CADR(AMR2))


	
	WB

	13.2
	
	
	CADR(EVS)>max(CADR(AMR1),CADR(AMR2),CADR(AMR-WB))


	
	SWB
	24.4
	
	
	


Note:
CADR(AMR1) indicate the Correct Active Detection Rate of AMR-NB using VAD option1
CADR(AMR2) indicate the Correct Active Detection Rate of AMR-NB using VAD option2
]
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 

    single level

Note 1: See definition of mixed content in Annex A
Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)


	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


Proposal from S4-120125:

The fields marked in green have already been agreed at the SA4 Meeting #66. 
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements 1

	Clean speech

-26dBov


	NB
	13.2
	p1-6
	On/Off
	NWT G.711 DTX on/off constant delay JBM solution

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

	
	SWB
	13.2
	p1-6
	On/Off
	NWT [] with DTX on/off constant delay JBM solution

	Mixed content and Music 

Note: see definition of mixed content in Annex A

	NB
	13.2
	p1-6
	Off
	NWT [] DTX off with constant delay JBM solution

	
	WB
	13.2
	p1-6
	Off
	NWT [] DTX off with constant delay JBM solution

	
	SWB
	13.2
	p1-6
	Off
	NWT [] DTX off 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.
7. EVS Performance Requirements for optional modes
7.1 Fullband operation (mono)
[

Proposal from S4-120124:

	Category
	Bitrate 

(kbit/s)
(Note 1)
	FER, Jitter
(Note 2)
	DTX 
	Requirements
	Objectives
	Priority

	Clean Speech
	
	0,3,6%, 

	
	
	
	

	   -26 dBov, -16 dBov, -36 dBob
	        16.4
	
	Off
	NWT G.722.1C @ 24
	NWT AMR-WB+@16
	C

	  
	24.4
	
	Off
	NWT G.719 @ 32
	NWT AMR-WB+@24
	C

	Noisy Speech
	32.0
	
	Off
	NWT G.719 @ 48
	NWT G.719@64
	C

	    Car 20dB, Office 20dB, 
	48.0
	
	Off
	NWT G.719 @ 64
	NWT G.719@80
	C

	    Babble 20dB, [Other TBD]
	64.0
	
	Off
	NWT G.719 @ 80
	NWT G.719@112
	C

	    Reverberation (Priority C) 
	96.0
	
	Off
	NWT G719@112
	NWT FB Direct
	C

	 
	128.0
	
	Off
	NWT FB Direct 
	  –
	 C

	Music and Mixed Content
	
	0,3,6%, 

	
	
	
	

	    Music
	16.4
	
	Off
	NWT G.722.1C @ 24
	NWT AMR-WB+@16
	C

	    Mixed Content
	24.4
	
	Off
	NWT G.719 @ 32
	NWT AMR-WB+@24
	C

	
	32.0
	
	Off
	NWT G.719 @ 48
	NWT aacPlus@32
	C

	
	48.0
	
	Off
	NWT G.719 @ 64
	NWT aacPlus@44 (Note 3)
	C

	
	64.0
	
	Off
	NWT G.719 @ 80
	NWT G.719@112
	C

	 
	96.0
	
	Off
	NWT G719@112
	NWT FB Direct
	C

	 
	128.0
	
	Off
	NWT FB Direct 
	  –
	C

	Notes

5. The bitrates up to and including 24.4 kbit/s are gross bitrates, and all higher bitrates are net bitrates

6. The reference codec conditions and the CuT are subject to same channel conditions.  The FB Direct references do not apply for impaired channel conditions

7. The aacPlus codec implementation specified by 3GPP does not support bit rates above 44 kbit/s

 


Proposal from S4-120131:

Bit rates: 32, 48, 64, 96, 128 kbps

Requirement: 

· EVS-FB operation .bt. EVS-SWB operation at the same bit rate in at least one content class out of clean speech, noisy speech, mixed/music, AND

· EVS-FB operation .nwt. SWB at the same rate in any content class out of clean speech, noisy speech, mixed/music 

Note: The check of the performance requirements will be carried out at the bit rates specified above and provided that the codec supports that rate. FB operation at that bit rate is justified and shall be endorsed if the above requirement is met at that rate. 

Proposal from S4-120154:

	Category


	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification

S: Selection)

	All
	FB
	All mandatory rates for SWB
	All
	All
	NWT EVS (with SWB input) @R
Note: it should be checked that the decoded output has FB frequency content at least for higher rates
	BT EVS (with SWB input) @ R
	Selection and/or Characterization


]

Editor's Note: Table below is generic template – it may be split by sub(sub)categories
	Category
Editor's Note: categories below to be aligned with other parts 
	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 [15,20] dB, Office 20 dB, Street [15,20] dB

Clean Speech with FER
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
[encoder aware or not aware of channel conditions]
	FB
	
	
	
	
	
	[S & C]
	

	Mixed content and Music

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
	FB
	
	
	
	
	
	[S & C]
	

	Transcoding performance

self-tandem
	FB
	
	
	
	
	
	[S & C]
	


7.2 Stereo operation

[

Proposal from S4-120090:

The optional stereo mode shall meet at least one of the requirements listed below;

1) b.t. dual mono, at about the double bit-rate of the mono mode  for certain correlated stereo signals,

2) n.w.t dual mono, with additional small number of bit-rates on top of the mono mode for certain correlated stereo signals, and

3) bit-exact with dual mono decoded signals, with an average bit-rate lower than the double bit-rate of the mono mode.
Proposal from S4-120124:

Note: “2x” stands for dual mono operation modes. The placeholders “Ax”,”Bx”,”Cx” stand for operation modes of the reference codecs that need to be defined.
	Category
	Bandwidth
	Bitrate 

(kbit/s)
(Note 1)
	FER, Jitter

	DTX 

	Requirements
	Objectives
	Priority

	Clean Speech
	NB
	13.2
	      0,3,6%

	Off [ /On ]
	NWT AMR @ 2x [A1]
	NWT AMR @ 2x [A2]
	S & C

	   -26 dBov, -16 dBov, -36 dBov
	
	16.4
	
	Off [ /On ]
	NWT AMR @ 2x [A2]
	NWT AMR @ 2x [A3]
	S & C

	Noisy Speech
	WB
	16.4
	
	Off [ /On ]
	NWT AMR-WB @ 2x [B1]
	NWT AMR-WB @ 2x [B2]
	S & C

	    Car 20dB, Office 20dB, 
	
	24.4
	
	Off [ /On ]
	NWT AMR-WB @ 2x [B2]
	NWT AMR-WB @ 2x [B3]
	S & C

	    Babble 20dB, [Other TBD]
	
	32.0
	
	Off
	NWT AMR-WB @ 2x [B3]
	NWT G722.1 @ 2x [B4]
	S & C

	    Reverberation (Priority C)
	
	48.0
	
	Off
	NWT G722.1 @ 2x [B4]
	NWT G722.1 @ 2x [B5]
	S & C

	
	
	64.0
	
	Off
	NWT G722.1 @ 2x [B5]
	 
	S & C

	
	SWB
	16.4
	
	Off[ /On ]
	NWT AMR-WB+ @ [C1]
	NWT AMR-WB+ @ [C2]
	S & C

	
	
	24.4
	
	Off[ /On ]
	NWT AMR-WB+ @ [C2]
	NWT AMR-WB+ @ [C3]
	S & C

	Music and Mixed Content
	
	32.0
	
	Off
	NWT AMR-WB+ @ [C3]
	NWT AMR-WB+ @ [C4] or NWT G719@2x @ [C5]
	S & C

	    Music
	
	48.0
	
	Off
	NWT AMR-WB+ @ [C4] or NWT G719@2x @ [C5]
	NWT AMR-WB+ @ [C6] or NWT G719@2x @ [C7]
	S & C

	    Mixed Content
	
	64.0
	
	Off
	NWT AMR-WB+ @ [C6] or NWT G719@2x @ [C7]
	NWT G.719@2x [C8]
	S & C

	
	
	96.0
	
	Off
	NWT G.719@2x [C8]
	NWT G.719@2x [C9]
	S & C

	 
	
	128
	
	Off
	NWT G.719@2x [C9]
	NWT G.719@2x [C10]
	S & C

	
	FB
	24.4
	
	Off[ /On ]
	NWT AMR-WB+ @ [C2]
	NWT AMR-WB+ @ [C3]
	C

	
	
	32.0
	
	Off
	NWT AMR-WB+ @ [C3]
	NWT AMR-WB+ @ [C4] or NWT G719@2x @ [C5]
	C

	
	
	48.0
	
	Off
	NWT AMR-WB+ @ [C4] or NWT G719@2x @ [C5]
	NWT AMR-WB+ @ [C6] or NWT G719@2x @ [C7]
	C

	
	
	64.0
	
	Off
	NWT AMR-WB+ @ [C6] or NWT G719@2x @ [C7]
	NWT G.719@2x [C8]
	C

	
	
	96.0
	
	Off
	NWT G.719@2x [C8]
	NWT G.719@2x [C9]
	C

	
	
	128
	
	Off
	NWT G.719@2x [C9]
	NWT G.719@2x [C10]
	C

	
	
	
	
	
	
	
	


Proposal from S4-120131:
Bandwidths: WB, SWB, FB (if supported)

Bit rates: 32, 48, 64, 96, 128 kbps

Requirement:

· EVS stereo operation .nwt. dual-mono at next higher bit rate OR 
 


.bt. dual-mono at the same rate 
for at least one content category [tbd], AND

· EVS stereo operation .nwt. dual-mono at same bit rate for any content category

OR

· EVS stereo operation offers significant complexity reduction compared to dual mono operation, AND

· EVS stereo operation .nwt. dual-mono at same bit rate for any content category


Additional requirement for mono compatible decoding:

· EVS stereo operation with mono compatible decoding .nwt. stereo to mono downmix of dual-mono at same bit rate for any content category
Note 1: The check of the performance requirements will be carried out at the bandwidths and bit rates specified above and provided that the codec supports stereo operation at that operation point. Stereo operation at that operation point is justified and endorsed if the above requirement is met.

Note 2: ‘same bit rate’ for dual mono operation is defined as dual-mono codec operated at rate 2*x such that 2*x is the rate that is (at least almost) equal to the stereo rate under test.

Note 3: 'next higher' bit rate than stereo operation rate r is defined as dual-mono codec operated at rate 2*x with x chosen as minimum rate from the bit rates defined in the design constrains for which 2*x is larger than r.    
Proposal from S4-120134:

	Bitrate
	Bandwidth
	FER
	DTX
	Requirement

	16.4 kbit/s
	WB
	0%
	off
	NWT EVS @ 2 x 9.6kbps with and without Mid/Side pre/post processing

	24.4 kbit/s
	WB
	0%, 3%
	on/off
	NWT EVS @ 2 x 13.2kbps with Mid/Side and without pre/post processing

	32 kbit/s
	WB
	0%
	off
	BT EVS @ 2 x 16.4kbps with and without Mid/Side pre/post processing

	24.4 kbit/s
	SWB
	0%
	off
	NWT EVS @ 2 x 13.2kbps with and without Mid/Side pre/post processing

	32 kbit/s
	SWB
	0%, 3%
	on/off
	BT EVS @ 2 x 16.4kbps with and without Mid/Side pre/post processing

	64 kbit/s
	SWB
	0%
	off
	BT EVS @ 2 x 32kbps with and without Mid/Side pre/post processing


Proposal from S4-120154:

	Category


	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification

S: Selection)

	All
	NB,

WB,

SWB

(FB)
	option A:

All mandatory rates in resp. BW
option B:

for higher rates (e.g. 128 kbit/s)
	All
	All
	option A: (self-referencing)
At EVS stereo@(2R – x%)

NWT EVS mono@R dual mono (2R)
and

NWT EVS mono at equiv. rate
option B: (use existing stereo standards)
NWT G.722 App. V with M/S rates tbd


	option A: (self-referencing)
At EVS stereo@(2R – x%)

BT EVS mono@R dual mono (2R)

and
BT EVS mono at equiv. rate
option B: (use existing stereo standards)

BT G.722 App. V with M/S rates tbd


	Selection and/or Characterization


]

Editor's Note: Table below is generic template for stereo operation – it may be split by BW or by sub(sub)categories
	Category
Editor's Note: categories below to be aligned with other parts
	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 [15,20] dB, Office 20 dB, Street [15,20] dB 
Clean Speech with FER
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
[encoder aware or not aware of channel conditions]
	NB
	
	
	
	
	
	[S & C]
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	

	
	FB
	
	
	
	
	
	
	

	Mixed content and Music

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
[FER 1%, 3%, 5%, 10% - references may be at lower FER]
	NB
	
	
	
	
	
	[S & C]
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	

	
	FB
	
	
	
	
	
	
	

	Transcoding performance

self-tandem
	NB
	
	
	
	
	
	[S & C]
	

	
	WB
	
	
	
	
	
	
	

	
	SWB
	
	
	
	
	
	
	

	
	FB
	
	
	
	
	
	
	


Editor's Note: the following text from EVS-4 may be taken into account in EVS-3 'if stereo capability is provided the decoder shall offer the possibility to render a mono compatible signal from the received stereo bit stream. Note: The quality of the mono compatible signal shall be verified.' 
7.3 VBR at average bit rates higher than 5.9 kbit/s
[Proposal from S4-120158:

	Category


	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Priority

(C: Characterization,

Q: Qualification

S: Selection)

	All
	All
	VBR at average rate R-y% where R is an EVS fixed rate

(R-y% >5.9)


	All
	All
	NWT EVS  @ R (fixed rate)


	BT EVS  @ R (fixed rate)
	Selection and/or Characterization


]
Annex A: Definition of the Mixed content to be tested

1) Speech over music / music over speech and speech between music / music between speech (e.g., variable level difference, fade-in/out, including speech over low-level music in the background at 20 dB and alternating speech and music)
2) Real examples which reflect some application scenarios (see notes)

Notes:

· 1) will be mixed by processing labs and 2) will not be.

· 1) is defined to test them in controlled conditions solving issues on language dependency, SNR, testing material dependency by different test labs, etc. Speech in test items should be understandable
· 2) is intended to contain cases that may not be covered by 1).
· Followings are some examples of application scenarios to be considered (The final list will be determined by contribution, particularly of test signals):
 Cellphone transmission of live music session, answering speech, music on hold,  future answering system in company capable with SWB, music with announcement, call to customer service, put on hold, with advertisement, ticket number, professional editing of speech and music, ring-back sound, captured sound from e.g., living room, stadium, disco, concert hall, background music behind speech, etc.

Editor’s note: This text is agreed with the condition that background music will not be evaluated in the noisy speech category.
Notes for consideration in SQ:
[all music and mixed content items will be evaluated in a single framework of listening test

all music and mixed content items will be evaluated using the same testing methodology]
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