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Introduction
Progress was made at the last SA4#104 meeting on the IVAS codec design constraints related to rendered output formats. According to the agreed edits in the IVAS-4 Pdoc [1], the design constraints require certain rendered output formats for certain given encoder input formats. However, no output formats for object and scene-based encoder input formats are specified yet. 
This contribution addresses this gap and proposes rendered output formats for these input audio formats. The contribution also addresses the aspect of interoperability of IVAS services among endpoints with different capabilities and suggests related updates to the IVAS codec design constraints.  
Discussion
[bookmark: _GoBack]The predominant audio rendering instrument for IVAS applications is envisaged to be headphones. Accordingly, irrespective of the encoder input audio format, it is clear that headphone playback must be supported. Since scene- and object-based audio are spatial audio formats, adequate QoE can only be achieved if that kind of audio is rendered as binaural audio. Hence, the appropriate design constraint is that scene- and object-based encoder input formats must be renderable as a binaural output format.
Further, with regards to maximizing IVAS interoperability among endpoints with different capabilities, scenarios should be taken care of where binaural audio cannot be rendered. This may be the case when (stereo) headphones are unavailable, the endpoint is in handheld operation or tablet mode. For these cases, it should be required that the received audio can also be rendered as mere 2.0 stereo or as mono signal.
It is further desirable if the audio can also be rendered as multi-channel output to room loudspeaker systems. The source is open to discuss the desired degree of flexibility of a multi-channel rendering possibility of the IVAS codec/renderer. However, at the present stage, it is suggested to recommend at least multi-channel 7.1.4 render.
With regards to the aspect of maximizing IVAS interoperability among endpoints with different capabilities, the source likes also to take up a discussion at the SA4 meeting about required output formats for binaural input audio. No agreement could be achieved on requiring stereo or mono for this kind of input audio format. The source is of the opinion that not having the possibility to playback in 2.0 stereo or mono output formats would potentially be very problematic for IVAS interoperability. It is thus suggested at least to recommend stereo and mono as output formats for binaural encoder input formats, even if mandating these output formats would clearly be preferable.    
Conclusion and proposal
In conclusion, it is proposed to update the IVAS design constraints as follows:
· Required output formats for (any) scene-based and object-based encoder input formats should be binaural, stereo and mono. Support of multi-channel 7.1.4 as a further output format should be recommended.
· Support of stereo and mono output formats should be recommended for binaural encoder input formats, in addition to the required binaural output format.
· In addition, for clarity of the design constraints, it is proposed to change the constraint tag from “Rendered Output Formats” to “Output Formats”.
The corresponding row of the design constrain table would be updated as follows:
	Rendered Output Formats
	The IVAS codec shall support the following rendered output formats for the corresponding input format:
	Encoder Input Format
	Rendered Output Format

	Multi-channel 7.1
	Multi-channel 7.1, Binaural audio, Stereo, Mono.

	Multi-channel 5.1
	Multi-channel 5.1, Binaural audio, Stereo, Mono.

	Binaural audio
	Binaural Audio 
It is recommended to support rendering to Stereo, Mono

	Stereo 
	Stereo, Mono 

	Mono 
	Mono 

	Scene-based audio
	Binaural Audio, Stereo, Mono
It is recommended to support rendering to multi-channel 7.1+4 

	Object-based audio
	Binaural Audio, Stereo, Mono
It is recommended to support rendering to multi-channel 7.1+4


Editor’s note: Specification of rendered output formats for the remaining input formats is needed.
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