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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 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.
At the last 3GPP SA4 meeting #98 in Kista, as for the backward interoperability design constraints, some text derived from the Tdoc S4-180447 [5] was agreed as the text for IVAS-4 v0.0.4 [6] but with brackets for further reviewing. Some concern on the text allowing exceptions for the IVAS mono mode was shown [7]. 
This document clarifies a view of the source companies on the text in the brackets and proposes modifications based on the view.
2. View and comments on the current text
Embedded scalability
The source companies believe embedded scalability is an important design constraints for the IVAS codec from the following two aspects. One is for realizing a functionality of tandem-free operation at MCU [8]. The other is the nature of the EVS codec extension. Since the IVAS is the EVS codec extension, it is supposed to enhance the EVS codec functionality on top of the EVS codec. Embeddedness is a suitable feature for such extension standard. 
Exceptions for particular operation modes
Exceptions may be allowed if there is a significant user merit. However, exceptions should not be assumed unless such merits become clear. The source companies do not deny possible exceptions but object to mandate exceptions in default in order to avoid standardizing other similar monaural codecs. 
Multiple mono audio
Multiple mono audio can be supported by the existing EVS. Therefore, it makes sense to mandate to be bit-exact with the EVS. However, when multi-channel audio is transmitted using multiple EVS mono, bit-exact processing may not be optimal and may have some performance issue for such use. Therefore, the bit-exactness should be mandated under the condition where no performance issue is observed. Minor modification for improving the EVS codec in multiple mono usage for multi-channel audio should be allowed. But of course, any IVAS encoder including such modification must generate a bitstream being decodable for the existing EVS codec.
3. Proposed text for the design constraint
Based on the view shown in the previous section. The following text is proposed.

	Backward Interoperability
	Having interoperability with the EVS is an important feature. 

[The full EVS codec algorithm shall be part of the IVAS candidate codec solution. EVS bit-exact processing shall be used when the input to the IVAS codec is a simple mono signal without spatial metadata and should also be applied whenever possible. Exceptions for particular operation modes are [tbd]. Such modes should re-use existing EVS codec functionality whenever possible. Such modes should re-use existing EVS codec functionality whenever possible.  When multiple mono audio channels without spatial metadata are negotiated they shall all be bit-exact with EVS.]
The IVAS Codec shall support certain stereo modes of operation which include an embedded bit-exact EVS mono downmix bitstream.
Note 1: When the IVAS codec uses EVS bit-exact operation then features such as AMR-WB I/O mode, EVS SID update rates and 8kHz sample rate support shall be supported.
Note 2: TS 26.445 supports multiple mono channels in the same way as described in IETF RFC 4867, which supports multi-channel audio content by means of multiple mono channels. Use of the EVS multiple mono interoperability for encoding multi-channel audio is FFS. Being bit-exact with EVS for the multiple mono case would not be appropriate because channels are not synchronized in the EVS encoding of multiple mono channels which may result in different VAD decisions for different channels as noted in the section of A.2.5.1 of TS 26.445. Contributions are invited if some synchronization is necessary for such use case.

Note 3: An embedded bit-exact EVS mono downmix bitstream is essential to support tandem-free bitstream translation (between IVAS and EVS) at MCU (Multipoint Control Unit) or voice GW (Gateway), when several IVAS-capable UE’s communicate simultaneously with a small number of EVS-only-capable UE’s through an MCU or voice GW. The precise IVAS and EVS Bit rate(s) of this feature are FFS.
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