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1. Introduction
At the SA4#106 meeting, the EVS SWG Chairman commented on the project plan and invited solution proposals to improve the work flow for IVAS [1]. Based on the current status, it appears overly optimistic to expect completion of the key IVAS-3 and IVAS-4 documents [2, 3] at the SA4#107 meeting, and some of the IVAS Qualification phase documents have also not yet been drafted. There thus seems to be no realistic opportunity to move towards IVAS Qualification in the near future.
In this input document, we present discussion on the status of the work item and potential improvements for the work flow.
2. Status of IVAS-3 and IVAS-4
To better understand need and opportunities for improving the IVAS project work flow, it is good to consider the status of certain key documents. A short summary of the IVAS-3 and IVAS-4 documents is as follows:
· IVAS-3 is currently largely limited to some draft stereo requirements derived from those previously developed for the optional stereo mode of EVS
· IVAS-4 has several open issues:
· Encoder input formats and their combinations
· Rendered output formats according to encoder input formats
· Non-rendered output formats / Pass-through codec operation
· Interface requirements:
· Interface to external rendering
· Encoder interface
· Interface for rendered output
· Interface for non-rendered output
· Interface for binaural rendering and binaural audio rendering control data
· Bit rates
· Algorithmic delay
· Complexity
· Clarifications on exceptions to requirement for backward interoperability
· Rate switching
· Decoder/renderer motion-to-sound algorithmic delay
· Output gain limitation
Many of the open issues in IVAS-4 appear somehow interconnected. Specifically, it could be assumed that many rendering-related aspects become clearer and hopefully also easier to progress following progress in encoder-related topics. Concrete inputs on some fundamentally important design constraints, such as algorithmic delay and complexity, are still rather limited, while progressing others, such as encoder input formats, is fairly slow despite several inputs.
3. IVAS project flow
At SA4#106, the EVS SWG Chairman invited solution proposals to improve the work flow for IVAS [1]. We present here some discussion on potential ways forward for the IVAS work item.
3.1 Phased approaches
One potential concept for helping to speed up the project is considering a phased approach. Phased approach can be seen in at least two ways.
A first option relates to a phased codec implementation, where each phase is completed as a stand-alone module. Each subsequent phase is then based on the previous one. For example, a first phase of IVAS could implement the stereo part only, while a second part could later add the spatial technologies. Alternatively, a first phase of IVAS could implement, e.g., a smaller complexity part of IVAS, while a second part could later add higher complexity parts such as support for a very large number of channels.
A second option to a phased approach relates more directly to current IVAS standardization approach. Essentially, the project already consists of phases, as traditionally done, e.g., in EVS: Qualification phase is followed by Selection and finally Characterization. A potential way to improve the work flow in this case would be concentrating first on aspects in IVAS-3 and IVAS-4 that directly relate to Qualification phase while leaving open aspects relating to Selection phase. The background assumption to speed up the project here is that Qualification could be launched while some aspects in IVAS-3 and IVAS-4 are still being defined.
Overall, it can be said that the phased implementation and standardization approach runs a risk of market fragmentation and overall market confusion, since many different levels or profiles of the IVAS codec would appear. It is also against the very principle of developing a single general-purpose codec, as stated in the WID. It is furthermore worth noting that there currently appears no strong market need for a stereo-only solution, where stereo operation is also available in dual-mono EVS configuration. Thus, it is not entirely clear what the benefit of a stereo-first approach would be. This suggests there might be more merit in some other division than stereo vs. fully immersive.
If successful, the approach of focusing first on Qualification may provide some gains in the schedule. However, it may still be difficult to progress on some key aspects (e.g., algorithmic delay), if other Design Constraints relating to Selection still remain significantly open. This is because many design constraints are very interconnected. This approach also does not guarantee a speedy transition from the Qualification phase towards the Selection. Indeed, it is possible that a significant delay between Qualification and Selection would be seen.
In summary, the phased approaches introduce some new issues to be discussed.
3.2 IVAS and ITT4RT
Another way to look at the IVAS work item schedule is to consider its connections to other work items. Specifically, it is known that an audio solution is required for the ITT4RT work item [4].
The ITT4RT work item requires an audio solution to accompany the VR visuals in order to provide remote terminal support for immersive teleconferencing and telepresence. A natural candidate is the IVAS codec technology, and the two work items are synchronized accordingly. However, with the current status of the IVAS project it is becoming exceedingly challenging for the IVAS solution to meet the current ITT4RT schedule.
One option to solve this problem is to delay the ITT4RT work item. If that is possible, speeding up the IVAS WI remains important in order to minimize the addition delay for ITT4RT. However, it may in practice remain preferable to not delay the ITT4RT schedule at all due to IVAS status, as the unidirectional 360-degree video is quite a minimum functionality for these services. Even with best efforts to speed up IVAS, there are many open issues and the schedule remains challenging. This adds to uncertainty for the ITT4RT audio solution and ITT4RT schedule. What thus can be done if IVAS schedule cannot be maintained suitable for ITT4RT?
From the ITT4RT WID, we can extract the following text on a backup audio solution:
“In case the IVAS codec cannot be finalized in the time frame of this work item, this work will provide only limited support for immersive voice/audio using the EVS codec based on multi-mono EVS coding, and in that case, full support for immersive voice/audio will be added subsequently when the IVAS codec is available as a separate work item.”
Thus, the high-level way forward also in absence of a completed IVAS solution is quite well understood. A simple processing using multi-mono EVS coding can act as a first ITT4RT solution until a (potentially) delayed completion of the IVAS solution. Upon completion, IVAS can then be added providing full support for immersive voice and audio.
The source notes that this approach indirectly provides a further option to speed up the immersive audio solutions in 3GPP without requiring rushing for the IVAS Qualification and Selection. An ITT4RT solution based on multi-mono EVS coding would naturally cover at least some aspects that a “first-phase IVAS” might cover in terms of audio experience for a telepresence session (although likely not quite as efficiently).
This type of system bridges to some degree the gap between EVS mono and the fully immersive IVAS solution. Being based on bit-exact EVS encoding with no new audio compression, such solution does not confuse or fragment the market, which is more of a risk relating to potentially many implementation phases of IVAS itself.
Some work to realize the ITT4RT solution based on multi-mono EVS coding would need be carried out by the SA4 audio experts. This work could happen in parallel to advancing IVAS project thus providing more time on that side and mitigating the ill effects of delay.
4. Conclusion
Several different ways to speed up the IVAS work item and 3GPP immersive audio solutions can be considered. In this input document, we have identified the following options:
1. Phased IVAS implementation and standardization, e.g.:
1.1. Stereo only phase followed by full spatial audio phase
1.2. Low-complexity tool phase followed by high-complexity tool phase
2. Fast Qualification approach:
· Complete first all Qualification phase requirements and launch Qualification
· Complete open aspects for Selection in parallel to and/or after Qualification phase
3. Multi-mono EVS for ITT4RT first, progress IVAS in parallel
· Define multi-mono EVS solution in time for ITT4RT completion
· Continue IVAS work in parallel according to updated schedule independent of ITT4RT
Additional options can surely be found. For example, it might be proposed to limit the scope of the IVAS standardization as a whole. In view of the source, it is however of paramount importance to deliver a single IVAS solution that addresses the key industry needs in full capacity and thus does not risk the attractiveness of IVAS for the foreseen immersive audio services over 5G.
Based on the above discussion, the simplest way forward may be the third option. This provides a clear answer for the question on ITT4RT audio solution, avoids fragmentation of the IVAS solution, and provides flexibility in the IVAS schedule. However, it does not as such speed up IVAS work per se. Therefore, it may be useful to consider also other options or some combinations of them.
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