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1	Introduction
A number of contributions and discussions related to IVAS design constraints for complexity and delay have been observed at previous SA4 meetings and EVS SWG conference calls. These did not yet lead to conclusion and agreement. With this contribution, the source would like to address the aspect of complexity and delay diversity over UEs. 

2	Discussion
The source agrees (as in its previous SA4 contributions) with viewpoints that there will be a market demand for different IVAS UEs with diverse capabilities fitting different use cases, and consequently also offering different cost/benefit tradeoffs.

An example of such diversity is the combination of capturing and reproduction capabilities supported by UEs. Capturing could vary from mono up to advanced spatial audio capturing. At the reproduction side, the IVAS WID [1] states that the predominant targeted reproduction means are headphones, but other reproduction configurations should also be considered, which in practice could range up to multichannel loudspeaker arrangements.

Obviously, different UE capabilities may require different technical complexity (i.e. resources) to operate, and induce different algorithmic delays. The IVAS design constraints regarding complexity and delay should cater for these variations. Such differentiation has already been part of several contributions, including from the source.

Still, caution should be taken that having an extensive or even exhaustive differentiation of UE capabilities makes the design constraints very difficult to maintain and complex to test. The source is of the opinion that all the potential feature variations should be clustered to form a sufficiently differentiated but still manageable list.

The source refers to a recent contribution [2] which specifies algorithmic delay and complexity independently for categories of features, in particular where the categories encompass a (sub)set of input and output audio format combinations. It would be favourable for the commercial success of IVAS to relate the categories to specific use cases as targeted by IVAS.

Aforementioned contribution [2] specifies for each category a maximum delay for two subvariations of the category: one for the normative IVAS rendering, and one for external rendering. Likewise, complexity figures of each category are specified doubly, for internal and for external rendering.

In line with its previous contributions, the source would like to express that it agrees with the vision that enabling an external rendering may be a significant factor for the commercial success of IVAS. However, it seems inappropriate to assume a priori that each category of features would necessarily be available in combination with both internal renderer and external renderer, as suggested by having said pairs of complexity and algorithmic delay specifications. Moreover, it can be argued that internal or external rendering could be called features of themselves, and could be combined (i.e. factored out) with the other features considered to form separate categories.

3	Conclusion and proposal
It is proposed to update IVAS-4 [3] to specify differentiated algorithmic delay and complexity limits over categories of UE features as follows. Note that a category may encompass internal and/or external rendering:

	Algorithmic Delay
	The algorithmic delay shall not exceed the following limits within each category of features.

	Category
	Maximum algorithmic delay

	TBD
	


Note: The algorithmic delay is defined as the frame size buffering delay plus any other delays inherent in the IVAS codec algorithm (e.g. look-ahead, sample-rate conversion, decoder post-processing and rendering).
The algorithmic delay constraints exclude processing delay (e.g. runtime of the DSP to process the speech/audio frame at the encoder, decoder and renderer), and channel transmission delays. TBD

[Editor’s Note: The EVS Algorithmic delay is 32ms]


	Complexity
	The IVAS codec complexity shall not exceed the following limits within each category of features. 

	Category
	Complexity type
	Maximum complexity 

	TBD
	Computational
	

	
	RAM
	

	
	ROM
	

	
	PROM
	



Note: The computational complexity and program ROM (PROM) shall be measured with [ITU-T STL2019] as the observed worst-case encoder complexity + observed worst-case decoder complexity within the same category. TBD
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