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1. Summary
This document, which is based upon S4-171217, discusses the relationship between the EVS and IVAS Codecs and proposes text for inclusion in IVAS Codec Design Constraints (IVAS-4). 
The proposal by Dolby at SA4 #96 (S4-171221) suggesting that additional mono functionality should be included in IVAS is discussed. In the view of the source, such additional functionality will lead to confusion and delay both EVS and IVAS deployments and should be avoided.
2. Introduction
The development of IVAS was initiated at SA4 #94, approved at SA#77 in September 2017 and the Work Item is described in SP-170611. The target for the standardisation is to complete codec specifications for Release 16.

One of the areas which was the subject of debate at SA4#95 and SA4 #96, was the relationship of the IVAS Codec to the recently standardized EVS Codec. This document restates the nature of this relationship and again proposes text for inclusion in the IVAS Design Constraints (IVAS-4).
The EVS Codec algorithm standards were completed in September 2014, characterization of the codec was completed in December 2014 and since then equipment vendors and operators have started to deploy EVS-based solutions. EVS still represents a state-of-the-art mono speech and audio codec. EVS is available in some markets already but universal service in all 3GPP countries is still some way off.
At SA4 #96, Dolby provided S4-171221 suggesting that additional mono functionality would present attractive features for IVAS such as (from clause 4)…
4. The IVAS codec shall allow efficient mixing of multiple voice or audio streams. This means that the IVAS codec should support modes relevant for conferencing that allow to mix in the coded domain to avoid a complete decode to PCM domain before mixing and re-encode afterwards. Complexity requirements for this low-complexity mixing process are [TBD].

5. The IVAS codec modes for conferencing should have zero state, minimum state, or fast state recovery. This is particularly important for conference server implementations that might mix the loudest N talkers – in which case switching between talkers and dropping a stream for several packets and then re-initialising afterwards is necessary. 

…

8. The IVAS codec shall allow efficient mixing of multiple voices or audio streams which are operating at different bandwidths and different bit rates without a full decode to the time domain.
In the following section, we reflect upon this proposal in the light of the Work Items Description text and propose text for inclusion in the IVAS Codec Design Constraints (IVAS-4).
3. Discussion

As of January 2018, EVS is not universally deployed in all handsets and all operators’ networks. The source believes that SA4 should work to ensure that the IVAS codec development does not undermine the ongoing deployment of the EVS Codec in any way. EVS is a state-of-the-art codec.
Items 4, 8 & particularly 5 from the Dolby contribution S4-171221 will naturally reduce the coding efficiency (linear transform processing requirement and memoryless requirement) of any codec satisfying them - especially at low bit rates. It is therefore extremely unlikely that the mono modes proposed by Dolby can be provided with rate-distortion efficiencies equivalent to the existing state-of-the-art EVS modes. This would lead to the bizarre situation that IVAS, a later codec than EVS and an “EVS Codec Extension” as defined in the title of the Work Item, delivering reduced performance than similar bit rate modes of EVS. This will inevitably lead to confusion in the market impacting the deployment of both EVS and IVAS. 

In addition, it is not even clear that the items 4, 5 & 8 provided by Dolby are actually necessary or useful at all. TR 26.980 [1] subclause 6.13.4 provides details of several methods by which efficient conferencing may be achieved in a codec agnostic manner without resorting to the constraints identified in items 4, 5 & 8.
The source therefore continues to believe strongly that in order to prevent potential confusion, it is imperative that it is clear that the IVAS codec will not provide improved or alternative mono functionality or performance to that of the EVS Codec and that the aims of the Work Item, as described in SP-170611, are strictly adhered to.

The text of SP-170611 states the relationship to EVS in several places. 

1. The title of the Work Item is highly significant in the view of the source; “EVS Codec Extension for Immersive Voice and Audio Services”. This makes it clear that the IVAS codec is not an entirely new codec but an extension of the EVS codec.

2. Clause 3, the Justification, states the following…
“The approach proposed is to build upon the EVS codec with the goal of developing a single codec with attractive features and performance (e.g. excellent audio quality, low delay, spatial audio coding support, appropriate range of bit rates, high-quality error resiliency, practical implementation complexity).”

3. This is further refined in clause 4, the Objective, which states the following…

“The solution is expected to provide support for MTSI services and potentially MBS/PSS services through the definition of a new immersive audio media component. Support for MTSI services is also accomplished by the provision of bit-exact EVS operation as part of the solution.”

It needs to be recognized that the EVS Mono modes of operation are very well understood and well characterized – thanks to the substantial sums (>€1M) spent during the relatively recent Selection and Characterization phases. If any alternative mono codec modes are introduced during the IVAS development they would need to be similarly tested, alongside existing EVS modes, to verify their equivalence (or superiority) to the existing EVS mono modes. Setting aside the cost which would be borne by the proponents, such extra testing would require significant effort by SA4 experts to develop new test plans and analyse test results with little or no benefit to SA4 or 3GPP - and potentially with a significant penalty if delays in EVS deployment are incurred.
Based upon the above points it is clear that the IVAS codec should be a development of the EVS Codec and should not provide competing mono modes of operation.
4. Proposal

It is therefore proposed to include the following into the IVAS Design Constraints (IVAS-4) under the “Backward Interoperability” parameter.
	Parameter
	Design Constraint

	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, and 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.

Further interoperability with EVS is FFS.
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