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1. [bookmark: _Toc382121318][bookmark: _Toc509204249][bookmark: _Toc527952729][bookmark: _Toc527969573][bookmark: _Toc528638242][bookmark: _Toc120447757][bookmark: _Toc120586006][bookmark: _Toc257737382][bookmark: _Toc259450952][bookmark: _Toc261961490][bookmark: _Toc263329885][bookmark: _Toc265847490]Introduction
At the 3GPP SA4 meeting #106 in Busan, the EVS chairman invited to provide solution proposals for SA4#107 to improve the work flow for IVAS [1]. This document presents a view of the source on problems of the work flow for IVAS and shows an example solution proposal.
2. Problems of the work flow for IVAS
As commented by the EVS Chairman [1], the current IVAS work is far behind the schedule written in IVAS-2 (project plan [2]) in which IVAS-3 (performance requirements [3]) and IVAS-4 (design constraints [4]) are scheduled to be completed at this SA4#107 meeting. Remaining topics to be finalized in IVAS-3 and IVAS-4 could be listed as follows.

IVAS-3
Nothing is agreed in the section of IVAS performance requirements. 
Only example stereo requirements are shown.

IVAS-4
Algorithmic Delay
Complexity
Bit rates:
Not agreed bit rates lower than 24.4kbps and higher than 256kbps
DTX/CNG/SID operation
Rate Switching
Output Gain Limitation
Backward Interoperability
	Possible exceptions, Definition of bit-exactness
Encoder Input Format: 
spatial audio more than surround, including spatial metadata definition
combination of several audio streams
specifying how capture/presentations can be achieved in mobile communications
Rendering related topics
Decoder/Renderer Motion to Sound Algorithmic Delay
Binaural related topics
Interface for Binaural Rendering
Control Data for Binaural Audio Rendering
Pass-Through related topics
Non-rendered output/Passthrough operation
Interface to external rendering
Encoder Interface
an interface for activation/deactivation of pass-through operation
Interface for Rendered Output
Interface for Non-Rendered Output

The status of IVAS-3 is basically clean slate for the performance requirements section. Nothing has been completed for the concrete requirements except for one table showing example performance requirements which are derived from the past document of proposed requirements for an EVS stereo mode.
The status of IVAS-4 is a bit progressed. However, rendering related topics seem to be somewhat overblown and time-consuming for further discussion. It would be also not easy to agree on the other basic topics like delay, complexity and backward interoperability within a short term.
In addition to the abovementioned, IVAS codec is expected to be supported by specifications being worked under ITT4RT WI [5]. It is also important for IVAS WI to provide appropriate specification other than the simple dual/multi-mono EVS coding to meet a market need in a timely manner.
3. [bookmark: _Hlk29946801]Potential Solution Proposal for Discussion
Based on the observations summarized in the previous section, the source would propose the following direction form its humble perspective.
3.1 Definition of three phases/steps
The IVAS work might be better to be split into two phases, one is for its stereo mode, and the other is for the other remaining modes (i.e. multi-channel and spatial). In addition, as backup stereo and spatial codecs for ITT4RT, it would be better to create simple supplements for EVS codec usages for MS-stereo and B-format of FOA. Therefore, the proposed phases can be summarized below.
1) creating simple supplements for EVS codec usages for MS-stereo and B-format of FOA
For considering providing possible specification(s) for ITT4RT in a timely manner, possible multi-mono EVS codec usage can be defined as the first step. Simple multi-mono EVS is already specified in TS 26.445 as Section A.2.5 [6]. It is also possible to add existing front-end processing to the multi-mono EVS codec for supporting M-S stereo as same as described in ITU-T G.711.1 Appendix IV [7] (if G.711.1-SWB is replaced with EVS), and for supporting B-format FOA as same as described in TR 26.918 [8]. These existing multi-mono EVS usages may be served as optional multi-channel audio support for ITT4RT if necessary and can be used as reference codecs for IVAS stereo and multi-channel modes. This would help to facilitate smooth discussion about Performance Requirements (IVAS-3).
2) IVAS stereo mode
In the second step, focusing on stereo mode would be most promising. We can concentrate on the discussion about the basic design constraints. Also, discussion about the evaluation methodology for stereo could be less complex than that for spatial/3D audio. This may also accelerate the discussion. This phase is expected to be shorter than the third step explained below.
3) IVAS other remaining parts (i.e. multi-channel and spatial)
In the third step, all functionalities other than stereo mode will be completed. This phase is expected to be longer than the second step explained above.
3.2 Formulation of the three phases/steps
We would propose two alternative options for formulating the three phases as follows.

(Option-1) Sequential formulation
This option is a straightforward. The three steps are completed in a sequential manner as follows. 
1st-step (EVS multi-ch usages)  2nd step (IVAS stereo)  3rd step (IVAS spatial)


In this option, it would be possible to complete the IVAS stereo faster. On the other hand, the IVAS spatial would be later and possibly prolonged or too late for the market.

(Option-2) Parallel formulation
This option is to try to complete whole IVAS at the same time. Since the first step and the second step can be completed relatively fast, these two steps can be completed sequential. On the other hand, since the third step needs more time to be completed, it is proposed to work on the third step in parallel with the first and second steps as follows, 
1st-step (EVS multi-ch usages)  2nd step (IVAS stereo) 
3rd step (IVAS spatial) ------------------------------------------->



[bookmark: _GoBack]In this option, it would be possible to harmonize the DC/PR for IVAS stereo and spatial modes during the parallel discussion of 2nd and 3rd steps. This would be useful if there is strong linkage or dependency between the stereo mode and the other remaining modes/functionalities. On the other hand, it can be almost no change from the current way, and its merit might be limited to have the 1st step.  
4. Concluding Summery
[bookmark: _Hlk28250831]This document proposes possible three steps for the IVAS WI as follows.
Firstly, EVS codec usages for handling MS stereo and B-format FOA signals will be agreed. Those can be provided as possible multi-channel audio supports for ITT4RT specification. It is also proposed to use them as reference codecs for IVAS stereo and multi-channel modes.
Secondly, focusing on the discussion about the stereo mode of IVAS. By limiting the scope of the work, IVAS-3, 4, 5, 6 and 7 would be completed faster for those corresponding stereo parts.
Thirdly, the remaining parts will be discussed for completing the whole IVAS-3, 4, 5, 6 and 7.
Two alternative options for executing the three steps are proposed. In the first option, the 3 steps are completed in a sequential manner. In the second option, the 1st and 2nd steps are completed in a sequential manner, while the 3rd step is progressed and completed in parallel with the 1st and 2nd steps.
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