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Introduction
This contribution proposes updating the backward interoperability section in the design constraint (IVAS-4). The contribution of S4aA220002 [1] for the ad-hoc meeting SA4-e (AH) Audio SWG post 117-e (2022-03-14 - Online) proposed edits on the IVAS-4 design constraints. All were agreed upon except for one item on backward interoperability due to insufficient time for the discussion. 


Proposal
1) Source proposes to replace the following sentence in the backward interoperability box

The IVAS Codec shall support certain stereo modes of operation which include an embedded bit-exact EVS mono downmix bitstream at the bit-rates from 9.6 kbit/s to 24.4 kbit/s SWB (9.6/13.2/16.4/24.4 kbit/s).

with

The IVAS Codec shall support certain stereo modes of operation which include an EVS mono downmix bitstream (conformant with TS 26.444(Rel-16)) at the bit-rates from 9.6 kbit/s to 24.4 kbit/s SWB (9.6/13.2/16.4/24.4 kbit/s).


2) Source proposed to replace the following in the Bit Rate Box,

When EVS bit-exact operation is used (see Backward interoperability), the IVAS codec shall operate at bit rates of EVS (including all EVS Primary and AMR-WB IO modes). In other cases than EVS bit-exact operation: the IVAS codec… 

with

When input is monaural signal without spatial metadata, the IVAS codec shall operate at bit rates of EVS (including all EVS Primary and AMR-WB IO modes). When EVS interoperable operation is used, see Backward interoperability. In other cases: the IVAS codec…



Reasons

We have learned that “bit-exact” and “embedded” give too strong restrictions for actual developments. 
Thanks to the new non-bit-exact conformance specification TS 26.444(Rel-16), we can make a practical conformance test.
“embedded “ coding has a scalable or hierarchical structure and contains an interoperable stream inside the total payload. Since the merits of having EVS down-mixed monaural bitstream have not been  demonstrated so far, this constraint is too strict. Nevertheless, produced interoperable EVS down-mixed monaural bitstream will be helpful for some use cases, by means of simulcast.
According to the modifications in the Backward interoperability, Bit Rate should be updated as well.

Related explanations

A multi-party conference is one of the important use cases of IVAS. Examples are described in the sections 3.2.1.2 Server-based spatial voice conferencing in the IVAS Usage Scenarios (IVAS-9) [3] and in some others [4][5]. In addition, many solutions have been described for various use cases of multi-party conferences in TR26.980 [6].

Interoperability (tandem free connection) with the EVS-based legacy UE’s is essential for multi-party conference services, especially at the initial deployment phase, since EVS has been widely deployed for VoLTE globally. The Interoperability can be achieved by simulcast transmission of an EVS bitstream of down-mixed signal and IVAS bitstreams, as shown in Fig. 1. 
Suppose we do not have simulcast transmission and SFU (Selective Forwarding Unit). In that case, we need to decode, mix, and re-encode at MCU, which has severe drawbacks in delay, complexity, and quality degradation [7]. These drawbacks are serious for high-compression frame-wise codecs such as AMR-WB, EVS, and IVAS, while they are not painful for non-compression codecs like G.711.

An active down-mix process shall be specified if it can provide better qualities of decoded signals at legacy terminals than simple static down-mix by average. This process can provide higher end-to-end quality from stereo input to monaural output at legacy terminals. We can conduct conformance tests as in TS 26.444 (Rel-16) by using stereo input, downmixed signal, and decoded output.
Note that we shall not constrain the configuration for general multi-channel input. It is best to have a multi-channel down-mix technology that has consistently better performance than averaging for various types of input. However, no such technologies have been demonstrated so far to our knowledge.

Conclusion
This contribution proposes updating the Backward interoperability box and Bit rate box in the design constraint (IVAS-4).
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Fig.1 Example of multi-party conference with legacy UE.
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