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Introduction
Current development in voice communications is to move towards higher voice quality. There are two main dimensions how to achieve this. 

· Increase the signal bandwidth from narrowband to wideband, and to superwideband, and ultimately to full bandwidth. 

· The other dimension is to add spatial audio in the form of stereo, binaural stereo or multi-channel playback.

In mobile environment the audio capture can be done for example with multiple microphones in either handset or in headset. The dimensions of the device make the microphones to be located quite close to each other (approximately 2- 30 centimetres). The captured sounds are correlated between the channels, since they are captured in the same space and the signals can be compressed more efficiently than using dual mono approach. Thus we propose that the EVS codec should support stereo coding of these naturally captured signals starting from the lowest possible bitrates with a requirement that no worse than dual mono quality at similar bitrate should be achieved.
Natural audio capture
There are several ways to capture natural stereo voice conversation in real space. One approach can be  a teleconferencing scenario, where microphones are quite widely separated on the conference table with microphone distance up to several meters. There are usually also several speakers in the same space. However, for mobile applications we see a more relevant case, where the microphones are much more closely located and mostly capturing only a single speaker together with the environment noises. In this case the distance between the microphones can be as small as a few centimeters. Since the microphone distance causes significant delay between the correlating channels, the stereo coding part of the codec should work with all kinds of naturally captured signals.
Proposal 1: Naturally captured voice signals 
We propose that the conversational stereo part of the EVS codec should be tested with voice signals that are captured in real environment with microphone arrangements representing real world scenarios including both multiple speakers in teleconference room and a single mobile user on the move in both clean and noisy environments. The noisy environment for teleconference room scenario could be for example an office or a cafeteria. For personal stereo capture the noise can be practically anything including traditional car, office, café, and street scenarios. Stereo clean speech should be recorded in some normal quiet living room or office, but not in an echoless chamber.  
Proposal 2: Quality requirements
We propose that voice quality of the stereo coding should be at least on par with dual mono configuration (requirement), preferably higher (objective). Complexity should be less than dual mono configuration. 
	Bandwidth
	Bitrate
	Requirement
	Objective

	Narrowband
	
	Stereo is not required to be supported with narrowband signals
	May be supported

	Wideband
	9.6 kbit/s

13.2 kbit/s

16.4 kbit/s

24.4 kbit/s

32 kbit/s

48 kbit/s
64 kbit/s

	NWT tbd.

NWT 2x EVS-WB 7.2 kbit/s
NWT 2x EVS-WB 8.0 kbit/s
NWT 2x EVS-WB 13.2 kbit/s
NWT 2x EVS-WB 16.4 kbit/s
NWT 2x EVS-WB 24.4 kbit/s
NWT 2x EVS-WB 32 kbit/s

	NWT 2x EVS-WB 7.2 kbit/s
NWT 2x EVS-WB 8.0 kbit/s
NWT 2x EVS-WB 13.2 kbit/s
NWT 2x EVS-WB 16.4 kbit/s
NWT 2x EVS-WB 24.4 kbit/s

NWT 2x EVS-WB 32 kbit/s
NWT 2x EVS-WB 48 kbit/s


	Superwideband
	13.2 kbit/s

16.4 kbit/s

24.4 kbit/s

32 kbit/s

48 kbit/s

64 kbit/s
96 kbit/s

	NWT AMR-WB+ 13.125 kbit/s
NWT AMR-WB+ 16 kbit/s
NWT 2x EVS-SWB 13.2 kbit/s or

AMR-WB+ 23.85 kbit/s
NWT 2x EVS-SWB 16.4 kbit/s or

AMR-WB+ 32 kbit/s
NWT 2x EVS-SWB 24.4 kbit/s or

AMR-WB+ 48 kbit/s
NWT 2x EVS-SWB 32 kbit/s

NWT 2x EVS-SWB 48 kbit/s

	NWT AMR-WB+ 16 kbit/s
NWT 2x EVS-SWB 13.2 kbit/s or

AMR-WB+ 23.85 kbit/s
NWT 2x EVS-SWB 16.4 kbit/s or

AMR-WB+ 32 kbit/s
NWT 2x EVS-SWB 24.4 kbit/s or

AMR-WB+ 48 kbit/s
NWT 2x EVS-SWB 32 kbit/s

NWT 2x EVS-SWB 48 kbit/s

NWT 2x EVS-SWB 64 kbit/s


	Fullband
	16.4 kbit/s
24.4 kbit/s
32 kbit/s
48 kbit/s
64 kbit/s
96 kbit/s
128 kbit/s


	NWT AMR-WB+ 16 kbit/s
NWT 2x EVS-FB 13.2 kbit/s or

AMR-WB+ 23.85 kbit/s
NWT 2x EVS-FB 16.4 kbit/s or

AMR-WB+ 32 kbit/s
NWT 2x EVS-FB 24.4 kbit/s or

AMR-WB+ 48 kbit/s
NWT 2x EVS-FB 32 kbit/s
NWT 2x EVS-FB 48 kbit/s
NWT 2x EVS-FB 64 kbit/s

	NWT 2x EVS-FB 13.2 kbit/s or

AMR-WB+ 23.85 kbit/s
NWT 2x EVS-FB 16.4 kbit/s or

AMR-WB+ 32 kbit/s
NWT 2x EVS-FB 24.4 kbit/s or

AMR-WB+ 48 kbit/s
NWT 2x EVS-FB 32 kbit/s
NWT 2x EVS-FB 48 kbit/s
NWT 2x EVS-FB 64 kbit/s

NWT 2x EVS-FB 96 kbit/s




