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1.  Introduction

This document presents the source’s proposal for the EVS performance requirements.
2.  Guiding principles

Our proposal is based on the following conceptual considerations:

Audio bandwidth

In many cases EVS will be a PS transcoding-free end-to-end voice service. Hence, the provided audio bandwidth will only depend on the audio capabilities of the involved terminals and the properties of the EVS codec that should deliver the best possible speech/audio quality at a given operating condition. In basic end-to-end operation there is no network impact arising from the choice of the audio bandwidth and vice-versa there is no direct influence from the network on the provided audio bandwidth. Thus, there may only be constraints on the audio bandwidth related to terminal capabilities. On that aspect we assume based on our expectations on the terminal platform technology development that EVS terminals in Rel-11 time frame and later will have sufficient capabilities in order to support high audio sampling frequencies such as 48 kHz.

Consequently, it is proposed that the audio bandwidth of the EVS codec for the EVS end-to-end service should be a free design parameter. Given these assumptions, there is no need to put constraints on the audio bandwidth. It should rather be a design parameter which should be used to optimize the perceptual quality at a given bit rate.

However, there are also scenarios in which there are constraints on both input and output audio bandwidth. These are inter-connection scenarios with legacy systems like PSTN, GSM AMR, AMR-WB, etc, which involve codec tandeming. We propose to cover the performance requirements for such cases under a separate codec tandeming category. Here we will define requirements for the EVS codec operation with limited input and/or output audio bandwidth and in conjunction with tandem coding with existing legacy codecs.
Bit rates and other constraints (codec delay)

In the EVS TR [1] it is stated: “It is recommended that the codec shall span a large range of bit rates from low rates needed for high efficiency conversational speech services to high rates required for EVS with high quality operation. It is recommended that the offered span of bit rates shall be wide enough to allow for rate adaptation in response to available transmission resource.” As identified in an earlier input contribution of the same source [2], the efficiency impact from a codec in LTE systems is not only influenced by the bit-rate of a codec but also by the delay. Thus, we suggest to test the codec in configurations where the lower rates are tested using the lower delay mode and where the higher rates are tested using the relaxed delay mode. The lower delay mode refers to the lower of the delay figures in our corresponding design constraint contribution [3], the relaxed delay mode refers to the higher of the delay figures in [3]. 
The specific bit rates at which the performance requirements are defined are based on the following considerations. We assume that low bit rates will mainly be used for EVS operation with high system efficiency. The bit rate choices for low-rate operation should hence follow our arguments on the rates to be used for efficient LTE transport of [2]. 

For higher rates (>= 32 kbps) we assume that high quality operation is the focus rather than efficiency optimized transmission over the LTE system. A match to LTE transport block sizes will hence become obsolete at such rates and, in addition, high-rate transmission will in any case require distributing speech data SDUs over a multitude of LTE transport blocks. From codec technology point of view, we further assume that high rate operation modes should be possible with a fine rate granularity. Hence, we suggest high-rate testing at typical integer rates such as 24, 32, 48, 64, etc., as this has also been the case for codec developments by other SDOs.

Codec references

In the choice of the reference codecs the source follows the following principle. The reference codec should be an allowed choice from the intended codec list that will be part of of the EVS performance requirements permanent document EVS-3 and it should be in line with the guidelines given in the EVS TR [1]. This means that we use AMR and AMR-WB as reference NB and WB codecs, respectively. For SWB codec references the driving principle for our codec choice is to have the best performing reference out of the codec list for a given content category. In particular, we consider G.719 operated with SWB limited input signals a suitable SWB reference.
3. Performance Requirements

In the tables in the bottom of this document we present our proposal for performance requirements.

4. Conclusion

We suggest to adopt the tables in the bottom of this document into the EVS performance requirements document.

	Category
	Bandwidth
	bitrate [kbps] / other constraints
	FER
jitter
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Speech including

-clean

-noisy

-reverberant speech
	open design choice


	6.6 / lower-delay
	0%, 2%, 5%
	BT AMR@6.7 and BT AMR-WB@6.6
	
	

	
	
	7.4 / lower-delay
	
	BT AMR@7.4 and BT AMR-WB@6.6
	BT AMR@7.4 and AMR-WB@8.85
	

	
	
	8.85 / lower-delay
	
	BT AMR@7.95 and AMR-WB@8.85
	BT AMR@12.2 and BT AMR-WB@8.85
	

	
	
	12.65 / lower delay
	
	BT AMR@12.2 and AMR-WB@12.65
	
	

	
	
	15.85 / lower delay
	
	BT AMR-WB@15.85
	
	

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

	
	
	32 / relaxed delay
	
	NWT G.718SWB@32
	BT G.718SWB@32
	

	
	
	48 / relaxed delay
	
	NWT G.719SWB@48
	NWT G.719@48
	

	
	
	64 / relaxed delay
	
	NWT G.719SWB@64
	NWT G.719@64
	

	
	
	96 / relaxed delay
	
	NWT G.719SWB@96
	NWT G.719@96
	

	
	
	128 / relaxed delay
	
	NWT G.719SWB@128 and for 0% FER: NWT Direct SWB
	NWT G.719@128
	

	
	WB


	All AMR-WB rates, AMR-WB interoperable operation
	0%, 2%, 5%
	BT AMR-WB at same rate and error condition 


	
	

	
	
	All AMR-WB rates, AMR-WB interoperable encoding, AMR-WB legacy decoding
	
	
	
	

	
	
	All AMR-WB rates, AMR-WB legacy encoding, AMR-WB interoperable decoding
	
	
	
	

	Mixed content and Music
	open design choice


	6.6 / lower-delay
	0%, 2%, 5%
	BT AMR@6.7 and BT AMR-WB@6.6
	
	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.

	
	
	7.4 / lower-delay
	
	BT AMR@7.4 and BT AMR-WB@6.6
	BT AMR@7.4 and AMR-WB@8.85
	

	
	
	8.85 / lower-delay
	
	BT AMR@7.95 and AMR-WB@8.85
	BT AMR@12.2 and BT AMR-WB@8.85
	

	
	
	12.65 / lower delay
	
	BT AMR@12.2 and AMR-WB@12.65
	
	

	
	
	15.85 / lower delay
	
	BT AMR-WB@15.85
	
	

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

	
	
	32 / relaxed delay
	
	NWT G.718SWB@32
	BT G.718SWB@32
	

	
	
	48 / relaxed delay
	
	NWT G.719SWB@48
	NWT G.719@48
	

	
	
	64 / relaxed delay
	
	NWT G.719SWB@64
	NWT G.719@64
	

	
	
	96 / relaxed delay
	
	NWT G.719SWB@96
	NWT G.719@96
	

	
	
	128 / relaxed delay
	
	NWT G.719SWB@128 and for 0% FER: NWT Direct SWB
	NWT G.719@128
	

	
	WB


	All AMR-WB rates, AMR-WB interoperable operation
	0%, 2%, 5%
	BT AMR-WB at same rate and error condition, or NWT direct WB


	
	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.

	
	
	All AMR-WB rates, AMR-WB interoperable encoding, AMR-WB legacy decoding
	
	
	
	

	
	
	All AMR-WB rates, AMR-WB legacy encoding, AMR-WB interoperable decoding
	
	
	
	


For tandeming conditions we suggest to add two columns, one indicating what tandeming condition is addressed and the other indicating at which rate the tandem codec shall be operated..
	Category
	Tandeming configuration
	Bandwidth
	EVS codec bitrate [kbps] / other constraints
	FER
jitter
	Rate of tandem codec
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Speech including

-clean

-noisy

-reverberant speech

	EVS-EVS
	open design parameter


	6.6, low-delay
	0%, 2%, 5%
	same rate and operation mode
	BT AMR@6.7-AMR@6.7 and BT AMR-WB@6.6 -               AWB@6.6
	NWT EVS single at same rate and operation mode
	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.

	
	
	
	7.4, low-delay
	
	
	BT AMR@7.4 -AMR@7.4 and BT AMR-WB@6.6 -               AWB@6.6
	
	

	
	
	
	8.85, low-delay
	
	
	BT AMR@7.95 -AMR@7.95 and BT AMR-WB@8.85 -               AWB@8.85
	
	

	
	
	
	12.65, low-delay
	
	
	BT AMR@12.2-AMR@12.2 and BT AMR-WB@12.65 -               AWB@12.65
	
	

	
	
	
	15.85, low-delay
	
	
	BT AMR-WB@15.85 -               AWB@15.85
	
	

	
	
	
	23.85, low-delay
	
	
	BT AMR-WB@23.85 -               AWB@23.85
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	
	BT AMR-WB@23.85 -               AWB@23.85
	
	

	
	
	
	All rates AMR-WB interoperable operation
	
	
	BT AMR-WB self-tandeming at same rate
	
	

	
	G.711 - EVS
	NB
	6.6, low-delay
	0%, 2%, 5%
	64
	BT G.711 – AMR@6.7
	
	

	
	
	
	7.4, low-delay
	
	
	BT G.711 – AMR@7.4
	
	

	
	
	
	8.85, low-delay
	
	
	BT G.711 – AMR@7.95
	
	

	
	
	
	12.65, low-delay
	
	
	BT G.711 – AMR@12.2
	
	

	
	
	
	15.85, low-delay
	
	
	NWT G.711
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	
	NWT G.711
	
	

	
	AMR -EVS
	NB
	6.6, low-delay
	0%, 2%, 5%
	6.7
	NWT AMR@6.7
	
	

	
	
	
	7.4, low-delay
	
	7.4
	NWT AMR@7.4
	
	

	
	
	
	8.85, low-delay
	
	12.2
	NWT AMR@7.95
	NWT AMR@12.2
	

	
	
	
	12.65, low-delay
	
	12.2
	NWT AMR@12.2
	
	

	
	
	
	15.85, 23.85, low-delay and 32, 48, 64, 96, 128, relaxed delay
	
	12.2
	NWT AMR@12.2
	
	

	
	G.722 – EVS
	WB
	6.6, low-delay
	0%, 2%, 5%
	64
	BT G.722 – AMR-WB@6.6
	
	

	
	
	
	7.4, low-delay
	
	
	BT G.722 – AMR-WB@6.6
	BT G.722 – AMR-WB@8.85
	

	
	
	
	8.85, low-delay
	
	
	BT G.722 – AMR-WB@8.85
	
	

	
	
	
	12.65, low-delay
	
	
	BT G.722 – AMR-WB@12.65
	
	

	
	
	
	15.85, low-delay
	
	
	NWT G.722
	
	

	
	
	
	23.85 low-delay, and 32, 48, 64, 96, 128, relaxed delay
	
	
	NWT G.722
	
	

	
	AMR-WB – EVS
	WB
	6.6, low-delay
	0%, 2%, 5%
	6.6
	NWT AMR-WB@6.6
	
	

	
	
	
	7.4, low-delay
	
	8.85
	BT AMR-WB@6.6
	NWT AMR-WB@8.85
	

	
	
	
	8.85, low-delay
	
	8.85
	NWT AMR-WB@8.85
	
	

	
	
	
	12.65, low-delay
	
	12.65
	NWT AMR-WB@12.65
	
	

	
	
	
	15.85, low-delay
	
	15.85
	NWT AMR-WB@15.85
	
	

	
	
	
	23.85, low-delay
	
	23.85
	NWT AMR-WB@23.85
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	23.85
	NWT AMR-WB@23.85
	
	

	
	
	
	all rates of AMR-WB interoperable EVS
	
	same rate
	BT AMR-WB self-tandeming at same rate
	
	

	
	G.719 – EVS
	SWB
	32
	1%, 2%, 5%
	32
	NWT G.719 SWB@32
	NWT G.719@32
	

	
	
	
	48
	
	48
	NWT G.719 SWB@48
	NWT G.719@48
	

	
	
	
	64
	
	64
	NWT G.719 SWB@64
	NWT G.719@64
	

	
	
	
	96
	
	96
	NWT G.719 SWB@96
	NWT G.719@96
	

	
	
	
	128
	
	128
	NWT G.719 SWB@128
	NWT G.719@128
	

	Mixed content and Musc
	EVS-EVS
	open design parameter


	6.6, low-delay
	0%, 2%, 5%
	same rate and operation mode
	BT AMR@6.7-AMR@6.7 and BT AMR-WB@6.6 -               AWB@6.6
	NWT EVS single at same rate and operation mode
	

	
	
	
	7.4, low-delay
	
	
	BT AMR@7.4 -AMR@7.4 and BT AMR-WB@6.6 -               AWB@6.6
	
	

	
	
	
	8.85, low-delay
	
	
	BT AMR@7.95 -AMR@7.95 and BT AMR-WB@8.85 -               AWB@8.85
	
	

	
	
	
	12.65, low-delay
	
	
	BT AMR@12.2-AMR@12.2 and BT AMR-WB@12.65 -               AWB@12.65
	
	

	
	
	
	15.85, low-delay
	
	
	BT AMR-WB@15.85 -               AMR-WB@15.85
	
	

	
	
	
	23.85, low-delay
	
	
	BT AMR-WB@23.85 -               AMR-WB@23.85
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	
	BT AMR-WB@23.85 -               AMR-WB@23.85
	
	

	
	
	WB
	All rates AMR-WB interoperable operation
	
	
	BT AMR-WB self-tandeming at same rate
	
	

	
	G.711 - EVS
	NB
	6.6, low-delay
	0%, 2%, 5%
	64
	BT G.711 – AMR@6.7
	
	

	
	
	
	7.4, low-delay
	
	
	BT G.711 – AMR@7.4
	
	

	
	
	
	8.85, low-delay
	
	
	BT G.711 – AMR@7.95
	
	

	
	
	
	12.65, low-delay
	
	
	BT G.711 – AMR@12.2
	
	

	
	
	
	15.85, low-delay
	
	
	NWT G.711
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	
	NWT G.711
	
	

	
	AMR -EVS
	NB
	6.6, low-delay
	0%, 2%, 5%
	6.7
	NWT AMR@6.7
	
	

	
	
	
	7.4, low-delay
	
	7.4
	NWT AMR@7.4
	
	

	
	
	
	8.85, low-delay
	
	12.2
	NWT AMR@7.95
	NWT AMR@12.2
	

	
	
	
	12.65, low-delay
	
	12.2
	NWT AMR@12.2
	
	

	
	
	
	15.85, 23.85 low-delay, and 32, 48, 64, 96, 128, relaxed delay
	
	12.2
	NWT AMR@12.2
	
	

	
	G.722 – EVS
	WB
	6.6, low-delay
	0%, 2%, 5%
	64
	BT G.722 – AMR-WB@6.6
	
	

	
	
	
	7.4, low-delay
	
	
	BT G.722 – AMR-WB@6.6
	BT G.722 – AMR-WB@8.85
	

	
	
	
	8.85, low-delay
	
	
	BT G.722 – AMR-WB@8.85
	
	

	
	
	
	12.65, low-delay
	
	
	BT G.722 – AMR-WB@12.65
	
	

	
	
	
	15.85, low-delay
	
	
	NWT G.722
	
	

	
	
	
	23.85 low-delay and 32, 48, 64, 96, 128, relaxed delay
	
	
	NWT G.722
	
	

	
	AMR-WB – EVS
	WB
	6.6, low-delay
	0%, 2%, 5%
	6.6
	NWT AMR-WB@6.6
	
	

	
	
	
	7.4, low-delay
	
	8.85
	BT AMR-WB@6.6
	NWT AMR-WB@8.85
	

	
	
	
	8.85, low-delay
	
	8.85
	NWT AMR-WB@8.85
	
	

	
	
	
	12.65, low-delay
	
	12.65
	NWT AMR-WB@12.65
	
	

	
	
	
	15.85, low-delay
	
	15.85
	NWT AMR-WB@15.85
	
	

	
	
	
	23.85, low-delay
	
	23.85
	NWT AMR-WB@23.85
	
	

	
	
	
	32, 48, 64, 96, 128, relaxed delay
	
	23.85
	NWT AMR-WB@23.85
	
	

	
	
	
	all rates of AMR-WB interoperable EVS
	
	same rate
	BT AMR-WB self-tandeming at same rate
	
	

	
	G.719 – EVS
	SWB
	32
	1%, 2%, 5%
	32
	NWT G.719 SWB@32
	NWT G.719@32
	

	
	
	
	48
	
	48
	NWT G.719 SWB@48
	NWT G.719@48
	

	
	
	
	64
	
	64
	NWT G.719 SWB@64
	NWT G.719@64
	

	
	
	
	96
	
	96
	NWT G.719 SWB@96
	NWT G.719@96
	

	
	
	
	128
	
	128
	NWT G.719 SWB@128
	NWT G.719@128
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