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1. Introduction
This contribution is a companion document of S4-100469. It repeats the performance requirements proposed in [1], using the template format defined for the EVS-3 Permanent Document [2]. A transparency rate is proposed for each audio bandwidth operation. Further proposals are provided.
Note that at this stage the focus is on mono operation only to facilitate discussions and help progress on this essential type of operation.

2. Proposed reference codecs

	Codec
	Bandwidth
	Bitrates
	Frame length / Delay
	Complexity
NOTE1: Complexity weights of basic operators to be aligned
	SDO / Availability

	AMR
	50-4000 Hz
	4.75 to 12.2 kbit/s
	20 ms / 25 ms
	16.7 wMOS
	3GPP

	AMR-WB
	50-7000 Hz
	6.6 to 23.85 kbit/s
	20 ms / 25 ms + FIR delay
	38.97 wMOPS (according to TR 26.976)
NOTE:

Theoretical Worst Case for codec + VAD + DTX
	3GPP

	G.722.1. Annex C
	50-14000 Hz
	24, 32, 48 kbit/s
	20 ms / 40 ms
	10.9 wMOPS
	ITU-T

	G.719
	20-20000 Hz
	32 to 128 kbit/s
	20 ms / 40 ms
	21 wMOPS
	ITU-T


3. Proposed EVS Performance Requirements
	Category
	Bandwidth
	bitrate
	FER
jitter
NOTE: with and w/o redundancy
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Speech including

· clean

· noisy

· reverberant speech

	NB


	rates similar to AMR
	0%


	NWT AMR at equivalent bit rate and 0% FER


	BT AMR at equivalent bit rate and 0% FER


	The quality shall be significantly improved with respect to the state-of-the-art 3GPP narrowband codec (AMR) at equivalent operating points.

speech quality in lossy conditions shall be significantly improved with respect to state-of-the-art 3GPP conversational codecs at equivalent operating points under the same loss conditions.



	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	BT AMR at equivalent bit rate and at the same FER

	
	

	
	WB


	AMR-WB backward comp. modes:

all AMR-WB rates

Non backward comp. modes:

~6 kbit/s to 64 kbit/s
	0%


	AMR-WB backward compatible modes:

See Box ' Transcoding performance and interoperability' below

Nonbackward compatible modes:

BT AMR-WB at equivalent bitrate
NWT direct at 64 kbit/s (0% FER)

	AMR-WB backward compatible modes:
See Box ' Transcoding performance and interoperability' below


	the quality shall be significantly improved with respect to the state-of-the-art 3GPP conversational wideband codec at equivalent operating points.

speech quality in lossy conditions shall be significantly improved with respect to state-of-the-art 3GPP conversational codecs at equivalent operating points under the same loss conditions.



	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	AMR-WB backward compatible modes:
See Box ' Transcoding performance and interoperability' below

Nonbackward compatible modes:

BT AMR-WB at equivalent operating point (bitrate, channel condition)
	AMR-WB backward compatible modes:
See Box ' Transcoding performance and interoperability' below
	

	
	SWB
	~12 to 128 kbit/s
	0%


	BT AMR-WB at equivalent conditions (bit rates, delay)
NWT G.722.1C at equivalent conditions (bit rates, delay)

NWT direct at 128 kbit/s

	BT G.722.1C at equivalent  conditions


	the quality shall be significantly better than the state-of-the-art 3GPP conversational wideband codec with wideband input and be no worse than state-of-the-art conversational super-wideband codecs at equivalent operating points. Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points.
quality should be maintained to be significantly better than state-of-the-art super-wideband codecs under equivalent loss conditions.

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	BT AMR-WB at equivalent conditions (bit rates, delay, FER/jitter)
NWT G.722.1C at equivalent conditions (bit rates, delay, FER/jitter)

NWT direct at 128 kbit/s
	BT G.722.1C at equivalent  conditions


	

	
	SWB Stereo
	48, 64, 96 kbit/s  
	
	NWT G.722.1C Dual Mono at equivalent bit rates
	
	

	
	FB (if supported) 
	~24 to 128 kbit/s
	0%


	NWT G.719 at equivalent operating conditions

NWT direct at 0% FER and 128 kbit/s
	BT G.719 at equivalent operating conditions


	

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	NWT G.719 at equivalent operating conditions


	BT G.719 at equivalent operating conditions


	

	
	FB Stereo (if supported)
	64 to 256 kbit/s
	
	NWT G.719 Dual Mono at equivalent bitrates
	
	

	Mixed content and Music
	NB


	rates similar to AMR 
	0%


	BT AMR at equivalent bit rate 

	
	For narrowband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP narrowband codec (AMR) at equivalent operating points.

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	BT AMR at equivalent bit rate  and at the same FER
	
	

	
	WB


	AMR-WB backward comp. modes:

all AMR-WB rates

Non backward comp. modes:

~6 kbit/s to 64 kbit/s 
	0%


	AMR-WB backward compatible modes:

See Box ' Transcoding performance and interoperability' below

Nonbackward compatible modes:

BT AMR-WB at equivalent bitrate
NWT direct at 64 kbit/s

	AMR-WB backward compatible modes:
See Box ' Transcoding performance and interoperability' below


	For wideband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP conversational wideband codec at equivalent operating points.

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	AMR-WB backward compatible modes:

BT AMR-WB at same operating point (bitrate, channel condition)
Nonbackward compatible modes:

BT AMR-WB at equivalent operating point (bitrate, channel condition)
	
	

	
	SWB
	~12 to 128 kbit/s 
	0%


	BT AMR-WB at equivalent bit rates
NWT G.722.1C at equivalent conditions (bit rates, delay)

NWT direct at 0% FER and 128 kbit/s

	BT G.722.1C at equivalent conditions (bit rates, delay)


	For super-wideband signals: the quality shall be significantly better than the state-of-the-art 3GPP conversational wideband codec with wideband input and be no worse than state-of-the-art conversational super-wideband codecs at equivalent operating points. Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points
quality should be maintained to be significantly better than state-of-the-art super-wideband codecs under equivalent loss conditions.

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd


	BT AMR-WB at equivalent bit rates
NWT G.722.1C at equivalent conditions (bit rates, delay)


	BT G.722.1C at equivalent conditions (bit rates, delay)


	

	
	SWB Stereo
	48, 64, 96 kbit/s  
	
	NWT G.722.1C Dual Mono at equivalent bit rates
	
	

	
	FB (if supported) 
	~24 to 128 kbit/s
	0%


	NWT G.719 at equivalent operating conditions

NWT direct at 0% FER and 128 kbit/s
	BT G.719 at equivalent operating conditions


	

	
	
	
	3% 0ms

6% 0ms

10% 0ms

jitter tbd
	NWT G.719 at equivalent operating conditions


	BT G.719 at equivalent operating conditions


	

	
	FB Stereo (if supported)
	64 to 256 kbit/s
	
	NWT G.719 Dual Mono at equivalent bitrates
	
	

	Transcoding performance and interoperability

NOTE2:

in WB interoperability to be tested in following configurations:

E-AMR-WB encoder ( E-AMR-WB decoder

AMR-WB encoder ( E-AMR-WB decoder

E-AMR-WB encoder ( AMR-WB decoder

NOTE 3:

Interoperability configurations (codec A–codec B) in both downlink and uplink:

AMR-EVS/NB (e.g. after handover from LTE to 3G/no TrFo or 2G/no TFO of one party)

AMR-(E-AMR-WB) (e.g. after handover from 3G/TrFo to 2G/no TFO of one party)

AMR-WB-EVS/SWB (non backward comp.)
EVS assumed bandwidth is marked as '/BW' (BW = NB, SWB)
	NB
	rates similar to AMR
	0%
	Self-tandeming of EVS:
BT self-tandeming of AMR at equivalent operating conditions


	
	Transcoding can be avoided through negotiating the use of existing 3GPP codecs previously defined for voice services. In case transcoding cannot be avoided, it is recommended that the quality degradation due to transcoding and the additional delay implied by it shall be as limited as possible. Possible transcoding configurations are self-tandemings and tandemings with existing 3GPP codecs as e.g. AMR-WB and AMR.



	
	WB
	~6 kbit/s to 64 kbit/s
	0%


	Interoperability between AMR-WB backward compatible modes  and AMR-WB

A certain number (tbd) of objectives  fulfilled, if AMR-WB is modified in a non bit-exact way as part of EVS codec
Self-tandeming of E-AMR-WB and EVS non backward comp.:
BT self-tandeming of AMR-WB at equivalent bit rates
	Interoperability between AMR-WB backward compatible modes  and AMR-WB

BT AMR-WB in equivalent operating conditions
	

	
	Mixed bandwidth
	
	0%
	Interoperation  (codec A – codec B) in selected operating conditions:
NWT coder(s) of lowest bandwidth (A or B) at the same bit rate as this coder

Example:

in configuration AMR122/G.711-(E-AMR-WB1265), the requirement reads as:

Tandeming 'AMR122  encoder ( AMR122 decoder ( G.711 encoder ( G.711 decoder ( E-AMRWB1265 encoder ( E-AMRWB1265 decoder ' 

NWT AMR122/G.711
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