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1. Introduction

The permanent document IVAS-4 (Draft IVAS Design Constraints) has been produced from 3GPP SA4 meeting #95 in Belgrade [1]. Having interoperability with the EVS codec has been admitted as an important feature of the IVAS codec. The precise bit-rates and nature of the interoperability is still to be defined. 
At the 3GPP SA4 meeting #96 in Albuquerque, several proposals related with the interoperability were made, and the IVAS-4 document was updated to v0.0.2 [2]. However, no update has been made on the design constraints texts including those for the interoperability while two editor’s notes have been added for reflecting the discussion and disagreement on what extent EVS is in IVAS and on the spatial audio conferencing use case.
At the last 3GPP SA4 meeting #97 in Fukuoka, a few proposals related with the interoperability were submitted for continuing the discussion. However, no progress was made on the interoperability design constraint while update was made in Audio Formats [3]. One of the crucial issues in the discussion was whether new mono modes should be developed for IVAS [4]. There is no agreement on this issue.
This document tries to re-define the discussed issues around the interoperability and provides some suggestions for progressing the discussion.
2. Discussion
There seem to be mainly two issues. One is the interoperability with the EVS. The other is inclusion of the new mono modes in the IVAS. 

Interoperability with the EVS

The current IVAS-4 text is “Having interoperability with the EVS is an important feature. The precise bit rates and nature of this interoperability is TBD.” Therefore; what we must agree is the precise bitrates and nature of the interoperability. 

Regarding the bitrates, there has been no proposal to limit them at some specific set of bitrates. The simplest option is to agree on having interoperability at all bitrates of the EVS codec. 
Regarding the nature of the interoperability, there are mainly two proposals. One is having EVS IO modes in IVAS. The other is that SDP level interoperability is sufficient. On this issue, the sources suggest agreeing on the former option unless it becomes impossible to implement some specific use case without using latter option. It should be noted that the SDP level interoperability allows independent use of IVAS. Therefore, if we must agree on the latter case, it is better to re-consider the definition of the IVAS WID, i.e. we should not call IVAS as an EVS extension in such case.
Inclusion of new mono modes

There have been strong oppositions against inclusion of new mono modes even if such modes are limited to some specific higher bit-rates around 32 kbit/s as proposed in S4-180143 [5]. It seems to be very difficult for the EVS SWG to agree on this point. In this case, it might be better to consider standardizing another codec outside IVAS. If this mode is a mono codec and its interoperability with EVS is supposed to be achieved through SDP, it seems to be natural to standardize such codec as a new codec rather than the EVS extension. Otherwise, developing an EVS low complexity extension may be another option. 
Other topics

Scalable bitstream for allowing tandem-free operation is another topic to be discussed. Any other topics which are missed in this document can be added if required.
3. Concluding summary
This document tries to re-define the discussed issues around the interoperability. Those would be able to be summarized as follows for progressing the further discussion.

A) Interoperability with EVS should be supported at all bit-rates of EVS. If this is not agreeable, should we define some bit-rate set of EVS, which might induce EVS profiling discussion?

B) Interoperability should be achieved by means of EVS IO mode rather than SDP level. If this is not agreeable, we should share common understanding on what is the problem of having EVS IO mode and discuss about how we can resolve the problem. Capability of smooth switching between EVS and IVAS may be one of the issues to be discussed, since it should be verified in a certain way when EVS IO mode is a part of IVAS.
C) Inclusion of new mono modes seems to be difficult to be agreed. Shall we consider creating a new WI for standardizing such new mono codec? Otherwise, are there any possibility to agree on the inclusion?
D) What will be a problem, if scalable bitstream for allowing tandem-free operation in some use cases is mandated? If there is no problem, can we agree on mandating the scalable bitstream?
The sources would suggest discussing the above listed issues at SA4#98 EVS SWG meeting.
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