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Introduction

The present document suggests additions to the EVS codec design constraints and EVS performance requirements with regards to the support of multi-channel capabilities.
Multi-channel and Stereo operation
The issue of stereo and multi-channel support in the EVS codec is connected to the foreseen use cases. The current EVS codec design constraints [1] related to the multi-channel/stereo capabilities are:

	Parameter
	Design Constraint
	TR 22.813 V10.0.0
	note

	Number of audio channels
	tbd
	6.1.2
	Stereo or multi-channel presentation is one way to realize significantly improved QoE. The codec may provide stereo/ multi-channel coding capability. Multiple monophonic coding, i.e. one monophonic coding per channel, can be realized by appropriate packetization techniques while stereo/multi-channel coding, i.e. joint coding of the channels, is part of the audio coder algorithm. The choice of whether using dedicated stereo/multi-channel coding or multiple monophonic codings depends on a trade-off between achievable quality, available bit rates, available delay, complexity and other implementation factors.
If stereo/multi-channel coding capability is provided, it is necessary to specify how stereo or multi-channel capture/presentations could be achieved in mobile communications.

	Complexity
	tbd


	6.1.5
	The EVS Codec should be implementable on a mobile device using today’s technology. The EVS codec should provide low computational complexity not significantly exceeding the design limits set during the AMR-WB codec standardization, and should have low memory usage. Increased computational complexity and memory usage should be commensurate with the gain in quality of user experience (e.g. higher audio bandwidth such as SWB or stereo if it is supported) or with increased efficiency (e.g. lower bit rate for same quality when compared to a reference codec).




TR 22.813[2] mentions in the use case section that it is expected that future mobile terminals will allow the use of stereo recording and rendering, and that stereo/multi-channel operation may be a natural addition to existing fixed line/PC/IPTV terminals. 
Based on the use cases it is expected that the EVS-codec will provide multi-channel capabilities, at least through the mechanism of using multiple monophonic operation. In addition, if the bit rate savings are sufficient it is also desirable that the EVS-codec should provide specialized joint-channel coding modes, where the EVS-codec may utilize the inter-channel correlation to provide efficient low rate multi-channel operation.   
To explicitly enable the possibility of efficient multi-channel operation, we propose to set additional design constraints for the EVS codec for the optional efficient coding of stereo signals. In addition, the source proposes to set performance requirements for stereo coding so that the bit rate reduction is significant for joint two-channel (stereo) coding in relation to two-channel monophonic encoding.
Summary and conclusion
In summary we propose the following additions to the design constraints:

	Parameter
	Design Constraint
	TR 22.813 V10.0.0
	note

	Number of audio channels
	In addition to mono (one-channel) coding the EVS codec may support efficient stereo coding.

If stereo is supported the EVS codec shall support stereo at all bandwidths above and including WB.


	“6.1.2”
	

	Bit rates for stereo coding operation
	Stereo should not add more than 50% on top of the maximum mono bit rates specified for the different audio bandwidths.  
	
	

	Stereo downmix to mono
	If stereo capability is provided the decoder shall offer the possibility to render a downmixed mono signal from the received stereo bitstream.
	
	


 In addition, we propose the following additions to the EVS performance requirements [3]
	Category
	Bandwidth
	bitrate
	FER
jitter
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Stereo operation
	WB
	All stereo bitrates
	
	
	N.W.T. dual monophonic operation of AMR-WB at the closest available bit rate of EVS stereo rate * 0.75 for each channel. For example EVS stereo operation at 23.85 kbps N.W.T. AMR-WB dual mono operation at 18.25 kbps for each channel
	

	
	SWB
	All stereo bitrates
	
	
	N.W.T. dual monophonic operation of ITU-T G.722.1 Annex C at the closest available bit rate to EVS stereo rate * 0.75 for each channel
	

	
	FB
	All stereo bitrates
	
	
	N.W.T. dual monophonic operation of ITU-T G.719 at the closest available bit rate to EVS stereo rate * 0.75 for each channel
	

	Stereo downmix
	WB, SWB, FB
	All stereo bitrates
	
	
	N.W.T. AMR-WB, G.722.1 Annex C or G.719 at the rate closest to EVS stereo rate / 1.5 for WB, SWB, FB, respectively
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