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7.4
1. Introduction
Currently the performance requirements of the EVS codec are being defined. It can be foreseen that there will be a large number of requirements under various input and operation conditions. However, it is clear that given this large number, some of the requirements may be more essential for meeting the objectives with the new EVS than others. It must be made sure that the finally selected codec meets the requirements in such a way that the objectives of the EVS codec WID [1] are achieved with a good balance and that the overall performance of the codec is balanced warranting its suitability for a stable and attractive Enhanced Voice Service. To this end it is necessary to organize the requirement in a multitude of sets which reflect the performance of the codec in different categories or dimensions. 

This document reviews the objectives of the EVS codec work item and based on them proposes the definition of sets of performance requirements to be used in the EVS codec selection rules for qualification EVS-5a and selection EVS-5b.   
2. Review of EVS codec WID objectives and derivation of sets of performance requirements
The EVS WID specifies the following objectives that should be achieved with the new codec (in italics):
1. Enhanced quality and coding efficiency for narrowband (NB) and wideband (WB) speech services, leading to improved user experience and system efficiency. This should also be achieved in interoperation with pre-Rel-10 systems and services employing WB voice. 

Comment and suggestion 

This objective is two-fold: On the one hand it demands quality enhancements, on the other hand coding efficiency enhancements. This two-fold objective reflects (together with the objective to provide backward service interoperability with pre-Rel-10 3GPP networks and devices) the main service and system requirements of the EVS formulated in the EVS TR [2], section 5. 

In order to reflect this two-fold objective and the underlying service and system requirements on quality and capacity adequately it is hence suggested to define a set of quality requirements and a set of capacity requirements for NB and WB speech. 
The set of quality requirements should contain all NB and WB speech quality requirements which focus is quality rather than the lowest possible transmission resource usage. It is suggested that this is the set of all NB and WB speech quality requirements at rates of 13.2 kbps gross rate (see design constraints EVS-4) or higher without DTX. This rate is motivated by the fact that current deployments with AMR and AMR-WB typically use corresponding net bit rate of 12.2 or respectively 12.65 (or higher) for high quality operation while lower rates are used for capacity focused operation.  

For the set of capacity requirements it is on the other hand suggested that it should comprise all NB and WB speech quality requirements at rates of 9.6 kbps gross rate (see design constraints EVS-4) or lower with and without DTX operation and all remaining NB and WB speech quality requirements at higher rates with DTX operation. Also included in this category should be efficiency requirements for the VAD/DTX system.  
2. Enhanced quality by the introduction of super-wideband (SWB) speech, leading to improved user experience. 
Comment and suggestion 

This objective reflects the expectation with the EVS codec to offer improved user experience with SWB speech. It is suggested to define a set of quality requirements comprising all SWB speech requirements.
3. Enhanced quality for mixed content and music in conversational applications (for example, in-call music), leading to improved user experience for cases when selection of dedicated 3GPP audio codecs is not possible.
Comment and suggestion 

This objective reflects the fact that there are cases in which the input content type may be music and in which it is not possible to use one of the 3GPP audio codecs. Such a case is in-call music and speech mixed with music where the recording is done in the speech audio path (using the UE microphone). Another case is access to content from a network media server via a CS connection using G.711 PCM format where there is no possibility to provide meta-information about the source signal. Excluded are cases where the music input content type can easily be derived and where the selection of one of the 3GPP audio codecs for this content is possible. It is hence suggested to define a set of quality requirements for music and mixed content cases to capture the situations and use-cases where use of the 3GPP audio codecs would not be possible. 
4. Robustness to packet loss and delay jitter, leading to optimized behaviour in IP application environments like MTSI within the EPS.

Comment and suggestion 

This objective reflects the fact that the EVS shall still perform when operated in a wireless transmission system which is prone to packet losses in certain situations. It is suggested to define a set of quality requirements comprising all quality requirements involving frame losses or (potentially) bit errors, where the latter may occur in CS connection scenarios. 
5. Backward interoperability to the 3GPP AMR-WB codec by having some WB EVS modes supporting the AMR-WB codec format used throughout 3GPP conversational speech telephony service (including CS). The AMR-WB interoperable operation modes of the EVS codec may be either identical to those in the AMR-WB codec or different but bitstream interoperable with them.

Comment and suggestion 

It is suggested to define a set of quality requirements comprising all quality requirements for the AMR-WB interoperable EVS codec mode.
Note: Since the different categories (e.g. SWB speech performance and frame loss performance) are not necessarily orthogonal it may happen that certain requirements occur in more than a single set of requirements.
3. Additional sets of performance requirements
The sources would additionally like to discuss the possible definition of two further sets of performance requirements: one set comprising all clean speech requirements and the other set comprising all noisy speech requirements.

The introduction of such two additional sets would be in consideration that the primary usage of EVS, like GSM and UMTS before it, will be the mobile environment. The codec performance must hence be optimized for both clean and noisy speech. Recognizing that speech codecs typically have to balance the performance for these two cases, the sources believe that the additional introduction of such two sets would ensure that the final EVS codec would provide the necessary robustness to the input signals typically occurring in mobile environments. 
Given that the definition of these two sets of performance requirement is only indirectly implied by the WID objectives and the EVS TR, the sources would like to leave it up to the outcome of the related discussions in the working group whether or not to specify them for use in the EVS qualification/selection rules.
4. Conclusions and proposal
Based on the objectives defined by the EVS codec WID and the derivation provided in the previous section it is proposed to define the following set of performance requirements. 
	Set #
	Definition

	1
	NB and WB speech quality requirements at rates of 13.2 kbps (gross rate) or higher without DTX

	2
	NB and WB speech quality requirements at rates of 9.6 kbps (gross rate) or lower with and without DTX operation and all remaining NB and WB speech quality requirements with DTX operation. 
Efficiency requirements for the VAD/DTX system.

	3
	SWB speech quality requirements with and without DTX.

	4
	Quality requirements for music and mixed content cases capturing the situations and use-cases where use of the 3GPP audio codecs would not be possible

	5
	Quality requirements involving frame losses or bit errors

	6
	Quality requirements for the AMR-WB interoperable EVS codec mode


Note: With the exception of set 6 the sets exclusively comprise requirements of the AMR-WB non-interoperable operation mode.
It is proposed to use these sets in the elimination rules 2a and 2b of the EVS codec selection rules for qualification and for selection that are being defined in permanent documents EVS-5a and, respectively, EVS-5b. It is further envisioned to make use of FOMs associated with these sets in the definition of a total codec FOM for codec selection in rule 3 of the EVS codec selection rules.   
In addition it should be left to the outcome of the discussion in the working group whether to define the following additional sets of performance requirements:

	Set #
	Definition

	7
	Clean speech quality requirements

	8
	Noisy speech quality requirements
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