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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
The same conventions apply to objectives where notations "Req1" and "Req2" are replaced by objectives "Obj1" and "Obj2".
2. Agreed reference codecs

The codecs agreed as reference codecs for EVS performance requirements are listed the table below. Their characteristics (bandwidth, bitrates, delay, complexity, SDO/availability) can be found in EVS-10.
	Reference codec
	Important note on usage

	AMR
	When AMR is used as a reference coder in DTX operation, AMR shall be used with VAD option 2

	AMR-WB
	

	AMR-WB+
	

	G.711
	

	G.711.1
	

	G.718 
	Noise gate disabled in G.718

	G.718-LD (incl. G.718-NB and IO)
	Noise gate disabled and low delay enabled in G.718 IO

	G.718 Annex B
	

	G.719
	The G.719 reference codec for SWB conditions will operate at 48 kHz sampling rate with SWB pre-filtering (input mask applied to its input)

	G.722
	

	G.722.1
	

	G.722.1C
	


3. EVS Performance Requirements for non-interoperable modes of EVS
3.1 General 

The following considerations apply to performance requirements for non-interoperable modes of EVS.
For noisy speech requirements:
· Subsets of noise types (Car, Office, Street) can be tested for Qualification, Selection, and Characterization
· The SNR values depend on the kind of noise processing applied and the frequency characteristics of the noise files. The following noise types and SNR values are agreed during qualification:
· NB: Car noise at SNR=15 dB

· WB: Street noise at SNR=20 dB

· SWB: Office noise at SNR=20 dB
· New SNR values and allocation of noise types to operation modes need to be agreed for selection based on the selection processing and the used noise files.
For mixed content and music requirements:

· The definition of mixed content is given in Annex A

· Mixed content and music will be tested at a single level, however the mixed content and music material used for testing should contain the full dynamic range for these input signals

3.2 NB Performance Requirements in clean and noisy (FER) conditions
	Category
	BW
	Bitrate (kbit/s)
	FER
	DTX
	Requirements
	Objectives

	Clean speech

-26,-16,-36 dBov


	NB
	5.9VBR
	0%
	On†/Off
	NWT AMR @ 7.95
	NWT AMR @ 10.2

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law

	
	
	13.2
	
	
	NWT G.711 A law AND NWT AMR @ 12.2
	NWT DIRECT NB

	Clean speech

 -26 dBov


	NB
	5.9VBR
	x%=3%, 6% 
	On†/Off
	NWT AMR @ 12.2, x% FER
	NWT  G.718-NB @ 8, x% FER 

	
	
	7.2
	
	
	NWT AMR @ 12.2, x% FER 
	NWT  G.718-NB @ 8, x% FER 

	
	
	8
	
	
	NWT  G.718-NB @ 8, x% FER
	NWT  G.718-NB @ 12, x% FER 

	
	
	9.6
	
	
	NWT  G.718-NB @ 8, x% FER 
	NWT  G.718-NB @ 12, x% FER 

	
	
	13.2
	
	
	NWT  G.718-NB @ 12, x% FER
	BT  G.718-NB @ 12, x% FER

	Noisy Speech (Car, Office, Street)
-26dBov

.
	NB
	5.9VBR
	0%
	On‡/Off
	NWT AMR @ 7.4
	NWT AMR @ 7.95

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law

	
	
	13.2
	
	
	NWT G.718-NB @ 12 AND NWT AMR @ 12.2
	NWT DIRECT NB

	Noisy Speech (Car, Office, Street)
-26dBov 


	NB
	5.9VBR
	x%=3%, 6%
	On‡/Off
	NWT AMR @ 7.95, x% FER
	NWT AMR @ 10.2, x% FER

	
	
	7.2
	
	
	NWT AMR @ 10.2, x% FER
	NWT  G.718-NB @ 8, x% FER 

	
	
	8
	
	
	NWT  G.718-NB @ 8, x% FER 
	NWT  G.718-NB @ 12, x% FER  

	
	
	9.6
	
	
	NWT  G.718-NB @ 8, x% FER  
	NWT  G.718-NB @ 12, x% FER 

	
	
	13.2
	
	
	NWT  G.718-NB @ 12, x% FER 
	BT  G.718-NB @ 12, x% FER

	Mixed content and Music

single level

.
	NB
	5.9VBR
	x%=0%,3%, 6% 


	On†/Off
	
	

	
	
	7.2
	
	
	NWT AMR @ 7.95, x% FER
	NWT AMR @ 10.2, x% FER

	
	
	8
	
	
	NWT AMR @ 10.2, x% FER
	NWT AMR @ 12.2, x% FER

	
	
	9.6
	
	
	NWT AMR @ 12.2, x% FER
	NWT G.711 A law, x% FER

	
	
	13.2
	
	
	NWT G.718-NB @ 12, x% FER AND NWT AMR @ 12.2, x% FER
	


Notes:

† Reference codecs with DTX off

‡ Reference codecs for requirements with DTX on and for objectives with DTX off

3.3 WB Performance Requirements in clean and noisy (FER) conditions
	Category
	BW


	Bitrate (kbit/s)
	FER
	DTX
	Requirements
	Objectives

	Clean speech

-26,-16,-36dBov


	WB
	5.9VBR
	0% 
	On†/Off


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

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65

	
	
	8
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 14.25

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65
	NWT AMR-WB @ 15.85

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 19.85

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85
	NWT G.722.1 @ 32

	
	
	24.4
	
	
	NWT G.722.1 @ 32
	NWT G.722 @ 56

	
	
	32
	
	Off
	NWT G.722 @ 56
	NWT G.722 @ 64

	
	
	48
	
	
	NWT G.722 @ 64
	NWT WB DIRECT

	
	
	64
	
	
	NWT WB DIRECT
	

	Clean speech

 -26 dBov


	WB
	5.9VBR
	x%=3%, 6% 
	On†/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER 

	
	
	7.2
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	
	8
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER 

	
	
	9.6
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER

	
	
	13.2
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER 

	
	
	16.4
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER 

	
	
	24.4
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER
	NWT G.718 @ 32, x% FER

	
	
	32
	
	Off
	NWT G.718 @ 32, x% FER
	

	Noisy Speech (Car, Office, Street)
-26dBov 


	WB
	5.9VBR
	0%
	On‡/Off
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	7.2
	
	
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	8
	
	
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	9.6
	
	
	NWT AMR-WB @12.65
	NWT AMR-WB @15.85

	
	
	13.2
	
	
	NWT AMR-WB @15.85
	NWT AMR-WB @19.85

	
	
	16.4
	
	
	NWT AMR-WB @19.85
	NWT G722.1 @32

	
	
	24.4
	
	
	NWT G.722.1 @32 when EVS DTX off

NWT AMR-WB @ 23.85 DTX on when EVS DTX on
	NWT G.722 @ 56



	
	
	32
	
	Off
	NWT G.722 @ 56
	NWT G722 @64

	
	
	48
	
	
	NWT G722 @64
	NWT WB DIRECT

	
	
	64
	
	
	NWT WB DIRECT
	

	Noisy Speech (Car, Office, Street)
-26dBov 


	WB
	5.9VBR
	x%=3%, 6%
	On‡/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	
	7.2
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	
	8
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER 
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER 

	
	
	9.6
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER 
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER 

	
	
	13.2
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER 

	
	
	16.4
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, % FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, 3% FER 

	
	
	24.4
	
	
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER
	NWT G.718 @ 32, 3%FER

	
	
	32
	
	Off
	NWT G.718 @ 32, x%FER
	

	Mixed content and Music

single level


	WB
	5.9VBR
	0%
	On†/Off
	
	

	
	
	7.2
	
	
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	8
	
	
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	9.6
	
	
	NWT AMR-WB @12.65
	NWT AMR-WB @15.85

	
	
	13.2
	
	
	NWT AMR-WB @15.85
	NWT AMR-WB @ 23.05

	
	
	16.4
	
	
	NWT AMR-WB @ 23.05
	NWT G.722.1 @ 24

	
	
	24.4
	
	
	NWT G.722.1 @24
	NWT G.722.1 @ 32

	
	
	32
	
	Off
	NWT G.722.1 @ 32
	NWT G.722 @ 64

	
	
	48
	
	
	NWT G.722 @ 64
	NWT G.711.1 @ 80 R2b  (A law)

	
	
	64
	
	
	NWT G.711.1 @ 80 R2b (A law)
	NWT WB DIRECT

	
	
	96
	
	
	NWT WB DIRECT
	

	Mixed content and Music

single level


	WB
	5.9VBR
	x%=3%, 6%


	On†/Off


	
	

	
	
	7.2
	
	
	NWT AMR-WB @12.65, x% FER
	NWT AMR-WB @15.85, x% FER

	
	
	8
	
	
	NWT AMR-WB @12.65, x% FER
	NWT AMR-WB @15.85, x% FER

	
	
	9.6
	
	
	NWT AMR-WB @15.85, x% FER
	NWT AMR-WB @19.85, x% FER

	
	
	13.2
	
	
	NWT AMR-WB @19.85, x% FER
	NWT AMR-WB @ 23.85, x% FER

	
	
	16.4
	
	
	NWT AMR-WB @ 23.85, x% FER
	NWT G.722.1 @24, x% FER

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

	
	
	32
	
	Off
	NWT G.722.1 @ 32, x% FER
	NWT G.722.1 @ 32, x% FER

	
	
	48
	
	
	NWT G.722.1 @ 32, x% FER
	NWT G.722.1 @ 32, x% FER

	
	
	64
	
	
	NWT G.722.1 @ 32, x% FER
	BT G.722.1 @ 32, x% FER


Notes:

† Reference codecs with DTX off

‡ Reference codecs for requirements with DTX on and for objectives with DTX off

3.4 SWB Performance Requirements in clean and noisy (FER) conditions:
	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Clean speech

-26,-16,-36dBov


	SWB
	13.2
	0%
	On†/Off


	NWT G.722.1C @ 32
	NWT G.722.1C @ 48

	
	
	16.4
	
	
	NWT G.722.1C @ 48
	NWT G.718B @ 36

	
	
	24.4
	
	
	NWT G.718B @ 36
	NWT G.719 @ 48

	
	
	32
	
	Off
	NWT G.719 @ 48
	NWT G.719 @ 64

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

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

	
	
	96
	
	
	NWT G.719 @ 112
	NWT SWB DIRECT

	
	
	128
	
	
	NWT SWB DIRECT
	

	Clean speech

-26 dBov


	SWB
	13.2
	x%=3%,6%
	Off

On† for 13.2
	NWT G.722.1C @ 48, x% FER
	NWT G.719 @ 48, x% FER

	
	
	16.4
	
	
	NWT G.719 @ 48, x% FER
	NWT G.719 @ 56, x% FER

	
	
	24.4
	
	
	NWT G.719 @ 56, x% FER
	NWT G.719 @ 64, x%

	
	
	32
	
	Off
	NWT G.719 @ 64, x% FER
	NWT G.719 @ 80, x% FER

	
	
	48
	
	
	NWT G.719 @ 80, x% FER
	NWT G.719 @ 96, x% FER

	
	
	64
	
	
	NWT G.719 @ 96, x% FER
	NWT G.719 @ 128, x% FER 

	
	
	96
	
	
	
	

	Noisy Speech (Car, Office, Street)
-26 dBov


	SWB
	13.2
	0%
	On‡/Off


	NWT G.722.1C @ 24 when EVS DTX off

NWT AMR-WB @19.85 DTX on when EVS DTX on
	NWT G.722.1C @ 32

	
	
	16.4
	
	
	NWT G.722.1C @ 32 when EVS DTX off

NWT AMR-WB @23.05 DTX on when EVS DTX on
	NWT G.722.1C @ 48

	
	
	24.4
	
	
	NWT G.722.1C @ 48 when EVS DTX off

NWT AMR-WB @23.85 DTX on when EVS DTX on
	NWT G.719 @ 48

	
	
	32
	
	Off
	NWT G.719 @ 48
	NWT G.719 @ 64

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

	
	
	64
	
	
	NWT G.719 @ 80
	NWT G.719 @ 96

	
	
	96
	
	
	NWT G.719 @ 112
	NWT SWB DIRECT

	
	
	128
	
	
	NWT SWB DIRECT
	

	Noisy Speech (Car, Office, Street)
-26 dBov


	SWB
	13.2
	x%=3%,6%
	Off

On‡ for 13.2
	NWT G.722.1C @ 24, x% FER and DTX off

NWT AMR-WB @19.85, x% FER and DTX on when EVS DTX on
	NWT G.722.1C @ 32, x% FER

	
	
	16.4
	
	
	NWT G.722.1C @ 32, x% FER
	NWT G.722.1C @ 48, x% FER

	
	
	24.4
	
	
	NWT G.722.1C @ 48, x% FER
	NWT G.719 @ 48, x% FER

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

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

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

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

	Mixed content and Music

single level


	SWB
	13.2
	0%
	On†/Off


	NWT AMR-WB+ @ 9.75 
	NWT AMR-WB+@ 12

	
	
	16.4
	
	
	NWT AMR-WB+ @ 12
	NWT AMR-WB+@ 16 

	
	
	24.4
	
	
	NWT G.722.1C @ 24
	NWT G.719 @ 32

	
	
	32
	
	Off
	NWT G.719 @ 32
	NWT G.719 @ 48

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

	
	
	64
	
	
	NWT G.719 @ 64
	NWT G.719 @ 96

	
	
	96
	
	
	NWT G.719 @ 96
	NWT G.719 @ 128

	
	
	128
	
	
	NWT G.719 @ 128
	NWT SWB DIRECT

	Mixed content and Music

single level


	SWB
	13.2
	x%=3%, 6%
	Off

On† for 13.2
	NWT AMR-WB @19.85, x% FER
	NWT AMR-WB @ 23.85, x% FER 

	
	
	16.4
	
	
	NWT AMR-WB @ 23.85, x% FER
	NWT G.722.1C @ 24, x% FER

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

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

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

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

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

	
	
	128
	
	
	
	


Notes:

† Reference codecs with DTX off

‡ Reference codecs for requirements with DTX on and for objectives with DTX off

3.5 Performance Requirements under delay-loss conditions:
The 'constant delay JBM solution' is a fixed delay JBM emulation used to convert delay loss profiles to packet loss profiles to be applied to reference codecs.
	Category
	BW


	Bitrate (kbit/s)
	Delay loss profile
	DTX
	Requirements 

	Clean speech

    -26dBov
	NB
	9.6


	p1-6
	On/Off
	NWT AMR @ 12.2 DTX off  constant delay JBM solution

	Clean speech

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

	Clean speech

    -26dBov
	SWB
	13.2


	p1-6
	On/Off
	NWT G.722.1C @ 32 DTX off constant delay JBM solution

	Mixed content and Music 

    single level
	NB
	9.6


	p1-6
	Off
	NWT AMR @ 12.2 DTX off with constant delay JBM solution

	Mixed content and Music 

    single level
	WB
	13.2
	p1-6
	Off
	NWT AMR-WB@15.85 DTX off constant delay JBM solution

	Mixed content and Music 

    single level
	SWB
	24.4
	p1-6
	Off
	NWT G.722.1C @ 24 DTX off 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.

[Note 3: if realistic LTE delay/loss profiles are available they should be considered for the EVS requirements for JBM]

4. EVS Performance Requirements for interoperable modes of EVS

Performance requirements for the interoperable modes of EVS are divided according to 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 Performance Requirements for the configuration of Enhanced AMR-WB encoder – AMR-WB decoder (case A)

[NWT AMR-WB in the same condition]

4.2 Performance Requirements for the configuration of AMR-WB encoder – Enhanced AMR-WB decoder (case B)
	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	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]

	
	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]

	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05

	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05
	NWT AMR-WB @23.85

	
	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]

	
	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]


	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Noisy Speech (Car, Office, Street)
-26 dBov


	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]



	
	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]



	
	12.65
	
	On/Off
	[NWT AMR- WB @12.65

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

NWT AMR- WB @15.85]

	
	14.25
	
	On/Off
	[NWT AMR- WB @14.25

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

NWT AMR- WB @18.25]

	
	15.85
	
	On/Off
	[NWT AMR- WB @15.85

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

NWT AMR- WB @19.85]

	
	18.25
	
	On/Off
	[NWT AMR- WB @18.25

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

NWT AMR- WB @23.05]

	
	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]

	
	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)]

	
	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]




	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Mixed content and Music

single level


	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]

	
	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]

	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05

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

NWT AMR-WB @23.85
NWT G.722.1 @ 24]

	
	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]

	
	23.85
	
	On/Off
	NWT AMR-WB @ 23.85
	[BT AMR-WB @ 23.85
NWT WB DIRECT]


4.3 Performance Requirements for the configuration of Enhanced AMR-WB encoder – Enhanced AMR-WB decoder (case C)
[Same Clause 4.2]
5. EVS Performance Requirements for bit rate switching

	Condition
	Bandwidth
	Bitrate (kbit/s)
	Objective
	Notes

	Switching between different bit rates


	NB, WB, AMRWB-IO, SWB
	Switching from any rate/mode to any other rate/mode
	No unexpected annoying artefacts
	


	Condition
	Bandwidth
	Bitrate (kbit/s)
	Requirements
	Notes

	Clean speech, noisy speech, mixed and music
Switching between different bit rates

(DTX On/off, FER 0%, 3%, 6%)
	NB
	7.2, 8.0, 9.6, 13.2


	NWT EVS-REQ @ 7.2 NB
	Random switching with frequency of 5Hz. 

See note below on switching pattern in WB and SWB



	
	WB
	All rates in the range from R1 to R2
	NWT EVS-REQ @ R1 WB
	

	
	SWB
	All rates in the from R3 to R4
	NWT EVS-REQ @ R3 SWB



	

	
	WB EVS / AMR-WB IO
	[ All AMR-WB rates in range Rm-Rn to all WB EVS rates in the range Rk - Rl ]


	[ NWT EVS-REQ @ Rk == AMR-WB @ Rm ]


	Random switching with frequency 5Hz. 


Note on switching pattern:

In WB and SWB, it is recommended to use two overlapping bit rate ranges. The split between the two ranges shall be reasonable with respect to the lowest bit rate inside each range. The bit rates should cover the bit rate range of the experiment setup.

6. EVS Performance Requirements on Interworking
	Category
	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Notes

	Noisy Speech  (-26dBov)

[Noise types and SNR to be detailed in test plan]
	Transcoding between EVS 13.2 gross(*) and AMR 12.2

(*) NB or WB or SWB
	0% FER
	On/Off
	[NWT AMR@12.2  self-tandeming]
	[BT AMR
@12.2 self-tandeming]
	[To be tested in  verification]

	[Noisy Speech  (-26dBov)]

[Noise types and SNR to be detailed in test plan]
	Switching between EVS non-IO 13.2  gross(*) and
AMR WB IO 12.65
(*) WB or SWB
	0% FER

	On/Off
	[NWT AMR-WB @12.65]
	
	[Switching frequency  once per file
To be tested in verification

This requirement may be moved to characterization if a similar requirement is defined for bit rate switching with AMR-WB IO modes (to avoid redundant testing in verification)]


7. EVS Performance Requirements for Optional Modes

7.1 Fullband operation (mono)
[

	Category


	BW


	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives
	Notes

	Clean speech

-16, -26, -26 dBov

Noisy Speech (Car, Office, Street)
-26 dBov

Mixed content and Music

single level
	FB
	[16.4]
	All
	On/Off
	EVS-FB operation NWT SWB at the same rate in any content category out of clean speech, noisy speech, mixed/music 

Note: it should be checked that the decoded output has FB frequency content at least for higher rates


	
	[The FB modes of EVS shall be removed if most requirements are failed. 

FB operation at that bit rate is justified and shall be endorsed if the above requirement is met at that rate]

	
	
	24.4
	
	
	
	
	

	
	
	32
	
	
	
	
	

	
	
	48
	
	
	
	
	

	
	
	64
	
	
	
	
	

	
	
	96
	
	
	
	
	

	
	
	128
	
	
	
	
	


]

7.2 Stereo operation
tbd

7.3 VBR at average bit rates higher than 5.9 kbit/s
tbd

7.4 DTX operation for bit rates higher than 24.4 kbit/s

tbd

8. EVS Objective Performance Requirements

8.1. EVS Objective Performance Requirements for DTX operation

Definition of AFR (Active Frame Ratio) and CADR (Correct Active Detection Ratio):
AFR (in percentage) = 100 x (# frames that are neither SID nor NO DATA) / (# frames in DTX-off operation)    
Note: AFR computation does not include the preamble used in the test.
CADR (in percentage) = 100 x (# frames that are neither SID nor NO DATA)/ (# frames in DTX-off operation)   

Note:  # frames only take into account true active frames and true active frames are defined as frames with energy larger than [-56dBov] 
CADR is only used for music and mixed content

Requirements for objective evaluation:
This part of the evaluation is based on a large database of speech and noisy speech of length (approximately 10 to 30 min) with an AFR of approximately 40% (AFR is based on P.56 measured on clean speech). The reporting of objective evaluation is to be detailed in the processing test plan. 
	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Requirements

	Clean speech (-16, -26, -36 d Bov)

Note: The AFR requirement is verified for every bit rate and every level


	NB
	5.9VBR
	0% FER
	On
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) + 1



	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	WB
	5.9VBR 
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1

Note: AMR1 and AMR2 are run on the NB part

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	
	SWB
	13.2
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1

Note: AMR1 and AMR2 VAD are run on the NB part, AMR-WB VAD is run on the WB part 

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	Noisy Speech (Car, Office, Street)  

-26 dBov

Note: For characterization additional SNR levels from 10 to 30 dB and noise types can be added


	NB
	5.9VBR
	0% FER
	On
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2))  (for street

noise)

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	WB
	5.9VBR  
	
	
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) (for street noise)
Note: AMR-VAD1 and AMR-VAD2 are run on the NB part

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	
	SWB
	13.2
	
	
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2),  AFR(AMR-WB)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2),  AFR(AMR-WB)) (for street noise)
Note:  AMR-VAD1 and AMR-VAD2 are run on the NB part, AMR-WB VAD on WB part

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	


	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Characterization

	Music and Mixed Content

	NB
	9.6

	0% FER
	On
	Only for characterization:

CADR(EVS)>max(CADR(AMR1),CADR(AMR2))
Note: database labeling required and to verified

	
	WB

	13.2

	
	
	Only for characterization:

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


	
	SWB
	24.4

	
	
	


8.2. EVS Objective Performance Requirements on background noise handling

For clean speech (-26 dBov) the following requirements apply:

· For DTX turned off, the background noise level during inactive regions of the CuT shall be attenuated by no more than 6 dB, at the decoder output, compared to the background noise level during inactive regions of the input signal.

· For DTX turned on, the background noise level during inactive regions of the CuT shall be attenuated by no more than 12 dB, at the decoder output, as compared to the background noise level during inactive regions of the input signal.
The measurement method for attenuation in inactive regions shall ignore very low energy frames of (recording) background noise in clean speech.

For noisy speech (-26 dBov) and each tested noise type the following requirements apply:

· For DTX turned off, the background noise level during inactive regions of the CuT shall be attenuated by no more than 4 dB, at the decoder output, compared to the background noise level during inactive regions of the input signal.

· For DTX turned on, the background noise level during inactive regions of the CuT shall be attenuated by no more than 12 dB, at the decoder output, as compared to the background noise level during inactive regions of the input signal.

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.

Annex B: Partial definition of testing priorities 

It is agreed not to test AMR-WB interoperable modes nor optional parts (stereo, fullband, high-rate VBR and high-rate DTX) in qualification. It was also agreed to consider DTX (below or equal to 24.4 kbit/s) in qualification (S4-111108).
It is agreed to test JBM in qualification; speech will be tested if there is FER testing of speech during qualification and music/mixed will be tested if there is FER testing of music/mixed during qualification (S4-120288).

The following table defines priorities for EVS Performance Requirements under delay-loss conditions:
	Category
	BW


	Priority

(C: Characterization,

Q: Qualification

S: Selection)

	Clean speech

    -26dBov
	NB
	S if room in test, C

	
	WB
	Q, S, C

	
	SWB
	Q,S,C

	Mixed content and Music 

    single level
	NB
	C

	
	WB
	S if room in test, C

	
	SWB
	Q, S, C


It is agreed to check the objective on bit rate switching (No unexpected annoying artefacts) in verification.

History

	Version
	Date
	Tdoc 
	Comment

	0.0.1
	SA4#60
	S4-100632
	Initial version

	0.0.2
	SA4#64
	S4-110540
	Splitting of interoperable and non-interoperable performance requirements and draft details on categories

	0.0.3
	EVS SWG Ad-hoc#2
	AHEVS-088
	Clause 1 corrected

Template tables updated – 'DTX' and 'Priority' columns added, empty 'Notes' column to facilitate editing

Table with NB performance requirements for non-interoperable modes added

	0.0.4
	EVS teleconf#6
	S4-110608
	Agreed tables with performance requirements for AMR-WB interoperable modes

	0.0.5
	SA4#65
	S4-110782
	Agreement during editing session in AMR-WB IO and non-interoperable operation

Inclusion of all proposals (for performance with 0%FER) in brackets

Addition of Clauses on performance of DTX operation and jitter buffer management
Changes to signal levels and addition of note

	0.0.6
	EVS SWG Adhoc#3
	S4-111003
	Further agreed requirements/objectives for non-interoperable modes. Inclusion of proposals for pending issues.

	0.0.7
	EVS SWG Adhoc#3
	S4-111004
	Compromise proposal from adhoc drafting group on JBM performance included in brackets and replacing proposals.

	V0.0.8
	SA4#66
	S4-111027
	Agreed update of NB noisy speech box (15 dB added in [] for car noise), note added on meaning of DTX column to be clarified, progress on agreed set of FER rates for FER testing, editing of agreed version of JBM performance requirements

	v0.0.9
	SA4#66
	S4-111028
	Clean-up of v0.0.8

	v0.0.10
	SA4#66
	S4-111086
	Definition of mixed content inserted in Annex A, noise types in WB and SWB and FER rates revised, DTX performance requirement (subjective part) revised, company proposals in brackets removed (clean-up)

	v0.0.11
	EVS teleconf#7
	S4-120016
	Agreements: music & mixed content testing at single level, same background noise types across bandwidths, new section for optional modes

	v0.0.12
	EVS SWG Adhoc#4
	S4-120181
	Proposals at SA4#67 inserted. Addition of clarifications in Clause 1 on notations and implicit OR NWT DIRECT, further agreements on performance requirements for non-interoperable modes.

	V0.1.0
	SA4#67
	S4-120199
	Performance requirements for non-interoperable modes (NB, WB, SWB) completed. 

	V0.1.1
	SA4#67
	S4-120288
	Note on conventions fixed in Clause 1. Agreements on DTX and JBM performance. Draft template added for FER performance with further merge of proposals to be done. 

	V0.1.2
	SA4#68
	S4-120343
	Output from EVS teleconference#9: merge of proposals for FER performance and optional modes, addition of proposal for DTX and JBM operation (in rev.marks), and editorial clarifications.

	V0.1.3
	SA4#68
	S4-120457
	Output from EVS SWG Adhoc#4: Preliminary definition of performance requirements for FER and JBM conditions, near finalization of DTX performance requirements, inclusion of additional proposals for optional modes, addition of new Clause on bit rate switching performance, editorial fixes, title of Clauses 5 and 6 updated.

	V0.2.0
	SA4#68
	S4-120558
	Agreed performance requirements for FER conditions, DTX and JBM operation. Update of draft requirements for full band operation. Inclusion of interworking requirements. Priority column removed with existing agreed priorities put in Annex B.

	v0.2.1
	SA4#69
	S4-120864
	Update of performance requirement for bit rate switching and interworking.

	v0.2.2
	SA4#70
	S4-121200
	Removal of brackets in DTX column for NB clean and noisy speech Performance Requirements in FER conditions (working assumption agreed in EVS SWG teleconference #14) Addition of agreed references. Addition of proposals for AMR-WB IO modes. Change of objective in NB requirements to avoid identical requirements and objectives. Clean up of document (removal of notes, numbering/ordering of sections), implementation of agreement at adhoc#7.

	v0.3.0
	SA4#70
	S4-121228
	Agreement on performance requirements on background noise handling (max. attenuation) for clean speech.

	v1.0
	SA4#70
	S4-121248
	Final version for EVS qualification (identical to S4-121228)
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