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Introduction
Object-based audio is one of the work item essential input audio formats. Accordingly, the group has already agreed on an IVAS design constraint requiring the support of object-based audio as one IVAS input audio format [1]. However, besides the basic agreement, there are still various open questions related to how the IVAS codec should handle object-based audio.
[bookmark: _GoBack]This contribution lists the open questions, discusses ways to resolve them and proposes to update the IVAS codec design constraints accordingly. 
Open questions related to how IVAS should handle object-based audio
The following questions related to the IVAS codec support of object-based input audio are still open:
· Minimum number of supported input audio objects
· Audio format of audio objects
· Rendering design constraints for object-based audio  
· Potential object pass-through operation
· Performance requirements for object-based audio
Discussion
[bookmark: _Hlk15301539]Minimum number of supported input audio objects
At present, the design constraints leave the minimum number of audio objects that the IVAS codec must support unspecified. The source believes that the main objective should be to ensure that IVAS becomes a versatile standard without too strict input audio limitations that might impose difficulties to facilitate the envisioned IVAS use cases. Use cases where multiple audio objects may be fed into the codec are immersive multi-party conferencing and immersive content streaming. To give enough flexibility for enabling them, a limit of at least [64] supported mono input object appears justified given state-of-the-art immersive audio technologies. In case where the audio input is object-based audio in combination with other audio formats, such as scene-based audio, a certain reduction of the required minimum number of supported mono input objects appears sensible. The actual limit is still subject to progress in the design constraints on combinations of different input audio formats. The limit in case of more complex input objects (other than mono) should still be for further discussion.
Audio format of audio objects
The most obvious audio format of individual objects is mono. Mono objects will be needed for most of the envisioned use cases that may rely on object-based audio, such as immersive multi-party conferencing and immersive content streaming. However, with 6DOF VR conferencing [2] at least one IVAS use case has been proposed that could benefit from other audio objects than mere mono objects. Object directivity from which this use case could benefit can be realized with an Ambisonics object representation. The source believes that FOA- and planar FOA formatted audio objects represent a suitable compromise between complexity of the representation and the potential value achieved by enabling object directivity in a versatile way. The support of such objects should be recommended.      
Rendering design constraints for object-based audio
In accordance with headphones as the envisioned predominant audio rendering instrument per IVAS WID [3], the source is of the opinion, that the IVAS decoder/renderer shall support binaural render of any object-based input audio. In addition, to support playback on basic stereo and mono speaker configurations, stereo and mono render of any object-based input audio should also be required. Further, to allow playback on room loudspeaker systems, it is the position of the source that rendering support for at least 7.1.4 loudspeaker configurations should be recommended (see [4]). 
Potential object passthrough operation
Pros and cons of pass-through operation have already been discussed in the past [5]. Proposals for object passthrough operations have been made in [6][7]. 
In the view of the source, these latter proposals do not solve the main concerns by the source, which are:
· An object passthrough requirement, like any other passthrough operation requirement would unnecessarily constrain the IVAS codec architecture, which should be at the discretion of the IVAS codec proponents. No compelling argument in favor of passthrough operation that would justify such a constraint have yet been presented.
· Object passthrough cannot be offered consistently at all IVAS operation bit rates, especially low ones. 
· Object passthrough would introduce additional dimensions that would need to be considered when evaluating multiple competing systems. For instance, it is not clear what kind of performance requirements should apply for passthrough objects, especially in relation to potential further objects and some, e.g. scene-based representation of the ambience.
· Object passthrough would be a severe complication for testing and for the definition of concise codec selection criteria.
With these concerns in mind and the view that object passthrough may still be a useful feature, the source believes that a way forward would be to realize passthrough of mono objects by enabling encoding them as individual EVS streams. As initially proposed in [8], input audio objects that shall be retained as individual objects after decoding should be identified as “passthrough objects” by a corresponding metadata tag. Along with that tag there should also be associated bit rate metadata that would specify the bit rate for coding of that object. Frame-wise bit rate control and features like DTX could easily be enabled. The merit of this approach is that it fully relies on the EVS codec that shall in any case be part of the IVAS codec and that any efforts for evaluations of that operation become obsolete since EVS is already fully characterized for voice and audio inputs at all conceivable object bit rates. Concerns like those listed above would therefore be resolved.    
Performance requirements for object-based audio
Under the assumption that passthrough objects will be encoded as separate EVS coded streams, performance requirements will only be needed for other object-based input audio that does not require object preservation at rendering. The source is of the opinion that performance requirements for such kind of object-based audio should be kept as a discussion topic especially with respect to potential input material reflecting the target use cases and suitable reference codecs.    
Conclusion and proposal
It is proposed to agree on the following updates to the IVAS codec design constraints:
· Minimum number of supported input audio objects should be [64] and, respectively, “[tbd]” in case the audio input is object-based audio in combination with other audio formats.
· The required audio format of audio objects should be mono. Support of FOA- and planar FOA formatted audio objects should be recommended. 
· The IVAS decoder/renderer shall support binaural, stereo and mono render of any object-based input audio. It should be discussed further if rendering on certain loudspeaker configurations (like 7.1.4) should be recommended.
· Mono objects that are tagged as “passthrough objects” shall be supported by representing them as individual EVS streams plus object metadata. 
In addition, it is invited to carry out further discussions about the definition of suitable performance requirements for object-based audio that is not tagged as “passthrough objects”.
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