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1 [bookmark: _GoBack]Introduction

The present Tdoc is a continuation of AHEVS-472 [1].
The latest IVAS-4 draft [2] does not set specific design constraints on delay and complexity, and it was already noted in [3] that these two key aspects should be addressed as soon as possible to be able to later discuss IVAS performance requirements in a well-defined framework.
We note here that some preliminary discussions on algorithmic delay were triggered by [4] at SA4#102. During the EVS SWG telco#61, it was recalled that some initial discussions on complexity already took place (see [5]). Before getting into concrete delay figures, we bring up high-level considerations.
2 IVAS delay

The end-to-end media path for IVAS calls will include the renderer, to avoid excessive delay compared to existing 3GPP conversational services (based on AMR, AMR-WB, EVS) we propose to define delay constraints in IVAS-4 for the complete IVAS solution including the IVAS renderer.
We leave detailed delay proposals for subsequent discussions. However, we note that discussions will have to find the right trade-off between two conflicting goals:
· The end-to-end delay (including the IVAS delay contribution) should not be significantly larger than in existing conversational services
· There may be benefits in relaxing delay, especially to reach significant quality improvements thanks to 3D audio quality.

We propose to address the delay measurement and requirements for external renderers in the scope of the ATIAS work item.

3 IVAS complexity

It is assumed that design constraints on IVAS complexity will be based on fixed-point implementations. We note that the set of basic operators is to be defined, to provide an unambiguous definition of complexity.
At high level, one may consider that worst-case complexity will be found in the end-to-end case when communication includes the encoder and decoder/renderer.  We therefore propose to define complexity constraints in IVAS-4 for the complete IVAS solution including the IVAS renderer.

4 Note on delay and complexity values

In the EVS exercise, many arguments were brought to go for low or high variants of delay requirements, with even dual-delay proposals. In the end, the actual requirements were set with a margin of about 6 ms on top of AMR-WB algorithmic delay to include all candidate codec designs in the competition. For complexity, the AMR-WB complexity was used as a comparison basis, however the requirements were again set to allow all candidates to participate.
We emphasize here that delay is a key aspect from a service point of view, and it may play even a bigger role for interactive applications with 3D audio. For this reason a split approach where margins would be added on top of a codec part and a renderer part is not preferred. We also believe a complexity requirement for the complete solution will be preferable.
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