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Introduction

The present document is derived from our previous input on EVS design constraints and performance requirements with regards to the support of multi-channel capabilities [4] and takes the discussion at 3GPP SA4#59 into account. The current document restricts itself to the design constraints.
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
	The EVS codec shall support mono coding with one channel input and one channel output.

The EVS codec may support stereo coding with two channels input and two channels output.

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

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

	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.


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 provides specialized joint-channel coding modes, where the EVS-codec may utilize the inter-channel correlation to provide efficient low rate multi-channel operation.
We consider it important that stereo coding is supported for all bandwidths higher than and including WB in case the EVS codec provides stereo coding. One reason is to maintain the possibility of rate switching for stereo operation with the associated bandwidth variation. Another is the fact that we anticipate variability in supported bandwidths in different UEs but should ensure that stereo can be used in all of these. 

During SA4#59 the request for clarification of how stereo would be rendered was uttered. The source believes that the stereo rendering using headphones or hands-free equipment is the most likely scenario on mobile devices. Given the likely situation that these devices are plugged in and out of the UE during a conversation also shows the importance that the EVS codec shall be able to render a down-mixed mono signal from the received stereo bitstream if stereo capability is provided. The event of unplugging the hands-free or headphone shall not make a codec re-configuration on the send side necessary. While the down-mix capability can be provided from the UE manufacturer we consider its inclusion in the decoder important to guarantee a minimum performance of this functionality.
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. 
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
	The EVS codec shall support mono coding with one channel input and one channel output.
The EVS codec may support stereo coding with two channels input and two channels output.

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

If stereo capability is provided the decoder shall offer the possibility to render a down-mixed mono signal from the received stereo bitstream.


	“6.1.2”
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