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1. Summary
Many important design constraints remain open in IVAS-4 [1]. One such open issue is the complexity of the IVAS codec solution. Several proposals have touched on the complexity [e.g., 2, 3, 4, 5], however no clear way forward and no concrete numbers are so far agreed.
This input document attempts to progress the discussion on complexity limits. In the document, we also propose an approach to specify the computational complexity for input-output combinations.
[bookmark: _GoBack]2. Discussion
The source has been of the opinion that the computational complexity of the IVAS solution should not be considered as only a single worst-case complexity figure. Rather it should be taken into account the extensive scope of the intended use cases as well as the multitude of device types and their capability levels in defining these complexity limits. For example, certain devices or device categories will likely support only a subset of the IVAS input audio formats in their respective operation, while sharing a common decoding and rendering capability (e.g., IVAS renderer).
The practical worst-case complexity is furthermore connected to the audio input and output formats including the number of channels to be supported in IVAS. For example, the number of input channels and the complexity limit could be even tied together [2]. At the present time, the formats agreed for IVAS utilize at most eight channels setting a baseline worst-case complexity for IVAS.
Previously, we have proposed to define some type of average complexity of the solution in addition to the worst-case complexity to take into account the multitude of the device types and their capabilities. The simplest form of this is to define two separate Figures of Complexity (FoC) [3]. This approach could avoid defining a very detailed table with several complexity limits. However, there was no strong support for this approach during the discussion at SA4#105.
Other recent proposals include setting complexity limits for input-output format combinations [5] or for categories that could be, e.g., related to the input-output format combinations [4].
For the current meeting, the source has a proposal on the algorithmic delay of IVAS [6]. For delay, it is specifically considered input-output combinations relative to use of IVAS without IVAS rendering and with IVAS rendering. The former includes outputs that do not require a specific rendering (e.g., stereo input to stereo output) as well as interfacing to an external renderer. The latter covers the end-to-end interoperability of the IVAS solution for formats requiring rendering.
This same approach can be considered for (computational) complexity. As the codec is defined as a whole (no profiling), some complexity limits (e.g., PROM) may not need to be defined separately for all input-output combinations. Therefore, the initial proposal will simply consider computational complexity only. The computational complexity (wMOPS) is understood as defined for fixed-point code using latest version basic operators.
3. Proposal
The source proposes to agree on the principle of documenting the computational complexity requirements (in wMOPS) for input-output combinations. Some further categorization of the input-output combinations could be considered to limit the number of different entries. 
The proposal can be captured in IVAS-4 as follows:
	Complexity
	The complexity shall be less than equal to the following limits.
	Input
	Output
	Computational complexity without IVAS rendering (wMOPS)
	Computational complexity with IVAS rendering (wMOPS)
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