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1	Introduction
In the EVS SWG conference call #64 the source discussed the design constraints on IVAS algorithmic delay and complexity, proposing that there are different requirements for IVAS operating with or without the standardized renderer [1]. The source also noted that the current design constraints of the external rendering interface are incomplete and do not easily allow a comparison of the feature between different IVAS codec candidates.
In this contribution the source illustrates the issue further and proposes a minimum set of common audio formats to be supported on the interface for external rendering.
2	Discussion
As the requirements put on an external render required to render the output of the IVAS codec largely depends on what is exposed on the external renderer interface, it is very difficult to compare two IVAS candidate solutions having significantly different external rendering interfaces. Just requiring the support for external rendering, without further specification of the feature, makes quantification and comparison of rendering improvements and advantages in comparison to a common renderer extremely difficult.
For the moment, in IVAS-4 [2], there is only a requirement on the provision of an external rendering interface, but the requirements on the interface itself are still to be defined, see Table 1. 
Table 1: Current design constraints on the IVAS interface for external rendering
	Interface to external rendering
	Candidates shall provide interface specification to external renderer.
Requirements on the interface are TBD.
Note: Performance requirements on the external renderers are to be defined, that is outside of the scope of this document.


Even though high-level requirements on the capabilities of the external rendering interface would be defined, e.g. allowing spatial rendering to headphones etc., the aspects of complexity, functionality and minimum performance provided by such external renderers are still unknown. This means that two codec solutions providing outputs equally capable of rendering a spatial experience may still offload a different amount of processing to the external (not specified) rendering processes. 
Figure 1 illustrates this where the candidate solutions IVAS-A and IVAS-B contain equal processing blocks but output their signals at different stages in the decoding/rendering processing chain. In reality it is likely that the solutions are not equal but contain significantly different processing which makes a comparison of the capabilities and requirements for external rendering for the solutions even more troublesome.


Figure 1: Example of different codec designs both supporting external rendering but putting different burden on the processing for external rendering.
As proposed earlier by the source, the channel-based, scene-based and object-based audio formats are well-known and specified as input formats to the IVAS codec and may very well serve as interface formats for external renderers. It is however clear that a requirement on supporting pass-through format, where the output format is identical to the input format, is being debated for putting too limiting constraints on the codec design, affecting the quality especially at lower bitrates. To mitigate these concerns the source has proposed to not require pass-through operation but allow that any input format supported by IVAS may be utilized as an external rendering format. This should allow for a more flexible codec operation.
3	Proposal
It is proposed that the IVAS candidate solutions are required to support output to at least one audio representation from a minimum set of audio formats as interface for external rendering. It is further proposed that channel-based, scene-based and object-based audio constitute the set of optional audio formats to be supported. It is noted that the requirement only defines a minimum requirement and that proponents may extend the interface with additional audio representations and features as desired.
It is proposed that IVAS-4 [2] is updated as follows:
	Interface to external rendering
	Candidates shall provide interface specification to external renderer.
The interface shall support channel-based, scene-based and/or object-based audio formats (as specified for input audio formats) for external rendering. Further Requirements requirements on the interface are TBD.
Note: Performance requirements on the external renderers are to be defined, that is outside of the scope of this document.
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