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1
Introduction
In connection to SA4#106 there was an ad-hoc meeting on IVAS aiming to improve the progress in the IVAS standardization. Although this gave the opportunity for more discussions there are still quite significantly different views on many aspects of the IVAS standardization. This has resulted in a slow process with very limited progress. The IVAS project plan [1] expects finalization of design constraints and performance requirements at the current meeting, which is not very likely given the previous evolution. At SA4#106, the EVS SWG chairman invited inputs on how to improve the progress for IVAS.

In this contribution the source discusses the current situation and presents a potential way forward facilitating the standardization of an IVAS codec.

2
Discussion
Already since the start of the IVAS codec standardization at SA4#95 in October 2017 there have been discussions on the design constraints and performance requirements for IVAS, being documented in IVAS-4 and IVAS-3. Despite lengthy discussions on the features of the IVAS codec, the amount of agreements has so far been very limited.
The IVAS codec work item was initiated based on the SA4 feasibility study on VR (see TR 26.918 [2]) as an enabler for immersive audio services. Although basic use cases were already described in the TR 26.918, further use cases utilizing the capabilities of the IVAS codec have been captured in IVAS-9 [3]. It is clear already from the IVAS work item description [4] that the scope of the codec is broad and that it, as an extension of the EVS codec [5], is expected to be a general-purpose audio codec for immersive 4G and 5G services and applications providing a wide range of service capabilities.
Although there might be fundamentally different views on the capabilities of the IVAS codec, some resistance for capabilities going beyond the expectations of a certain proponent is likely caused by the efforts required to provide such additional functionality for the submission of a candidate. On the other hand, to make codec candidates comparable there need to be a common set of features.
In this situation, it could be tempting to limit the scope or the capabilities of the IVAS codec, but the source believes that this would risk the attractiveness of IVAS for future immersive audio services, especially as there currently seems to be disagreement even on basic features expected by the work item description. 
Rather than limiting the scope, there should be the possibility to reduce controversies by a more collaborative standardization process where all codec features must not be provided by every codec proponent. The current process outlined in IVAS-2 [1] builds on the qualification of to some degree complete codec candidates, fulfilling the performance requirements given the design constraints. The qualification phase is then followed by a selection phase where one codec solution is finally selected and specified. In an alternative process, the codec development may be broken down into several parts for which candidate solutions may be obtained and jointly developed into the final IVAS codec. In the following clause, such approach is further elaborated. 
3
Potential way forward

One of the main controversies around the IVAS codec’s design constraints has been about the support of a pass-through mode where the input audio format is maintained in the encoding process. Other controversies have been about the support of certain metadata elements, or even sets of metadata founding additional input audio formats, e.g. MASA and HTF. The source has proposed that both of such operational modes are useful for immersive audio applications, and that the preferred operation is use case dependent [6]-[10]. Although there might be common tools for the different operational modes, it is likely that it is possible to individually develop such functionalities and merge them together into a single unit in a subsequent stage.
Such an approach would however require a common understanding of the high-level architecture, which could be broken down into further building blocks for the IVAS codec. One clear building block for joint audio coding is joint stereo coding, which handles the compression of a pair of channels. Such building block may, in addition to the EVS mono core codec, serve as a basic compression tool for handling of more complex spatial audio formats.

A top-level modularization of the IVAS codec functionalities could therefore be as follows:

1. Core coding

a. Stereo core – codec tools for encoding and decoding of two-channel inputs, may be utilized as core codec in other tools

2. Passthrough operation – codec tools that are able to encode, decode and render the corresponding input audio formats

3. Non-passthrough operation – codec tools for encoding, decoding and rendering where the input audio format is not maintained
There may very well be other ways to separate the codec development into building blocks, e.g. considering the support for a specific spatial audio format, but in any case, it should be possible to divide the codec development into smaller parts.

Although such modularization also comes with some development overhead, it can hopefully reduce the controversies for certain functionalities as it may be handled by a fewer number of parties, and primarily the ones having a strong interest in developing a certain feature.

It should be noted that all parties of SA4 may of course still impact the IVAS codec standardization, but the split into several parts should alleviate the need of involvement by parties not so interested in a certain feature. The source believes that this could reduce the controversies and speed up the IVAS codec standardization process compared to the current situation.

With this type of modularization, the technical codec development may be separated into two stages:
1. Baseline development

2. Codec harmonization and functional enhancements

In the first stage, interested parties develop baseline solutions for the different building blocks. In the second stage, the building blocks are united into a single codec solution. It is believed that some substantial time should be given for harmonizing the codec parts in the second phase and an important aspect of the discussed way forward would also be to give the opportunity for codec proponents to propose further improvements and enhancements to the baseline solutions. Such improvement phase should result in a better end-product and reduce the time needed for development of baseline solutions. At the same time, a focused development of the baseline solutions should allow that larger steps are taken in the beginning such that the overall codec development would be more effective.
4
Summary

The source suggests that alternative IVAS standardization processes than currently outlined in IVAS-2 are considered and further discussed. It is believed that controversies can be reduced by dividing the IVAS codec development into technical building blocks for which baseline solutions are provided by interested parties. Such baseline components would subsequently be optimized, improved and harmonized into a unified IVAS codec by the joint effort of interested IVAS codec proponents.
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