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1. Introduction
[bookmark: _GoBack]Recently, a vivid discussion on IVAS delay and complexity design constraints has emerged [1], [2], [3]. This discussion comes late in regards to the fact that the source made a concrete productive proposal as early as almost 2 years ago [4], [5]. While more insights may have evolved since then, the source still suggests considering the early proposal which is based on an IVAS use case perspective.  
2. Discussion
Some of the recent proposals [1], [2] suggest specific constraints for certain IVAS codec operation points or whether the codec is operated with or without external renderer. It remains the position of the source that this is not a suitable approach and that delay and complexity design constraints should be based on use cases.
In the view of the source there are the following relevant target use cases for IVAS that are implied by the IVAS WID:
· Stereo and spatial telephony, VR conversational communication
· Spatial conferencing
· Immersive audio-visual content distribution
While these use cases are described in detail in previous contributions by the source, we here present the reasoning for the suggested delay and complexity design constraints:
Delay:
· Stereo and spatial telephony, VR conversational communication
These use cases require high coding efficiency. However, besides high coding efficiency, algorithmic delay is another important parameter for this use case as it is associated with conversational service quality. It is important to understand that coding efficiency and algorithmic delay are mutually dependent entities, between which a trade-off is required. The guideline for setting an algorithmic delay constraint for this use case is thus to keep the delay as low as possible without unduly limiting the achievable coding efficiency. Different delay limits may be considered for the different required audio input formats.  This reflects especially that stereo and especially immersive audio rendering may require additional delay on top of the actual algorithmic codec delay. This is the reason why the EVS design constraints specify a delay limit for EVS stereo of 50 ms.
· Spatial conferencing
As spatial conferencing requires a different trade-off between coding efficiency and complexity, there may also be another trade-off with regards to algorithmic delay than for mono telephony. Algorithmic delay should be somewhat relaxed, as this may enable better possibilities to achieve high performance at low complexity. Like in the previous use case, stereo and immersive audio rendering should be allowed to consume some extra delay on top of the algorithmic codec delay of EVS. A limit of 50 ms is a reasonable limit.
· Immersive audio-visual content distribution
Algorithmic delay is not a major concern for this use case. However, in order to address interactive applications, the delay should be kept within reasonable limits but allow good coding efficiency. In line with the corresponding consideration for the other use cases stereo and especially immersive audio rendering should be allowed to consume additional renderer delay on top of the actual algorithmic codec delay. A limit of 50 ms is a reasonable limit.
Complexity:
· Stereo and spatial telephony, VR conversational communication
High coding efficiency and high-quality operation at lowest possible bit rates typically requires relatively complex operation, as becomes apparent with the EVS codec. The source is hence of the opinion that the complexity limits for the IVAS codec operation under this use case may be relatively relaxed, though it must be ensured that operation is possible with a broad range of UE capability, starting from the capability of typical low-end, entry-level UEs.
· Spatial conferencing
The spatial conferencing use case does not require operation at the low bit rates required for the stereo and spatial telephony use case. Operation should rather be enabled down to intermediate bit rates. Compromising on highly efficient low bit rate operation should on the other hand enable low-complexity operation meeting significantly lower complexity limits than applicable for the telephony use case. A particular design constraint of relevancy for conference servers is a low-complexity constraint for mixing.
· Immersive audio-visual content distribution
Unlike the other use cases this use case imposes most requirements on the audio ingest formats. Basic stereo and spatial operation shall be supported like for the other use cases, where the 1st order B-format input should be complete, i.e. including vertical component. On top of that spatially more complex ingest formats, if supported may require even more complexity.

3. Proposal
The following table visualizes in a qualitative way the need to define use case specific design constraints for delay and complexity. The information provided in the table cells is intentionally kept at a qualitative level such that there can first be agreements on the general concept rather than entering into the details of specific delay and complexity numbers. With regards to the discussion to potentially use an external renderer, the source believes that, since the same use cases are addressed, the same constraints on delay should apply. However, since external renderers are not part of the IVAS codec standardization, it is difficult to specify constraints for that case and this should thus not be done.  

	Use case
Design constraint
	Stereo and spatial telephony, VR conversational communication
	Spatial conferencing
	Immersive audio-visual content distribution

	Algorithmic delay
	Mono: 32 ms (EVS delay)
Stereo and spatial: somewhat relaxed (50 ms)
	somewhat relaxed (50 ms)
	somewhat relaxed (50 ms) or even more relaxed

	Complexity limits
	Relaxed: corresponding to EVS complexity and relatively higher complexity for stereo and spatial input
	Low, especially for operations at conference server (mixing)
	Relaxed to high depending on the spatial complexity of the ingested audio
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