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1. Introduction

DTX operation is an important part of speech codecs and brings substantial gain in efficiency and capacity. It is expected that the EVS codec shall provide a complete VAD/DTX/CNG for efficient transmission. This contribution discusses requirements for the VAD and methodologies for assessing the performance of the VAD/DTX/CNG system. It also provides guidance for envisioned test conditions on which the codec operated with DTX should be tested.
1. Flexible EVS VAD

EVS VAD should support more than one operating point, at least two – a quality-preferred operating point and an efficiency-preferred operating point. This allows operating the DTX in a flexible way, the efficiency operating mode would allow a high capacity throughput while the quality operation mode is optimized for delivering the best possible quality without sacrificing capacity. 

Having two operating modes for DTX operations allows a freedom in selecting dependent on network condition the best operation mode in order to maximize quality and capacity.
In quality preferred operating point, EVS VAD should provide sufficiently good speech (or music) quality at moderate bandwidth saving. In efficiency preferred operating point where the bandwidth saving is given priority, EVS VAD should save as much bandwidth as possible while allowing slight, acceptable quality degradation than the quality preferred operating point.

Below is a summary of this requirement from a design constraint perspective:

	DTX operation
	The codec shall support a VAD/DTX/CNG system.

The VAD shall support at least two operation modes:

· Quality-preferred mode

· Efficiency preferred mode


1. Methodology and test conditions for assessing EVS VAD

The performance of EVS VAD should be assessed by two metrics – quality and efficiency. A good VAD should provide reasonably good speech (or music) quality while saving transmitted bandwidth as much as possible. As an integral part of the VAD/DTX/CNG system, the VAD should not be evaluated as a stand-alone functionality, but in conjunction with the DTX/CNG of the codec. Therefore we propose to assess the performance of EVS VAD in the following way.

Methodology of assessing EVS VAD

	
	Methodology

	Quality
	Quality of the EVS VAD should be assessed by the subjective quality of the speech (or music) processed by EVS Codec with DTX on. 

	Efficiency
	Efficiency of the EVS VAD should be assessed by the compression ratio of the transmitted bandwidth (CRB). The CRB can be calculated as the ratio between active speech frames and the number of total frames.
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An additional requirement for the EVS VAD is the ability to identify background music that can be artificially added to conversation channels to enhance user’s experience, e.g. Music on hold, jingles …. While in quality-preferred operating point, EVS VAD should maintain the quality of background music, in efficiency-preferred operating point EVS VAD should compress it.  It is proposed that such test conditions are included in the evaluation of the EVS performance with DTX. 
3. Conclusion
This contribution proposes that the EVS codec VAD is flexible and supports at least two operation modes: A Quality preferred mode and an Efficiency preferred mode. In addition, it is proposed to evaluate the performance of the two modes using both quality and efficiency measures.
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