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1 Introduction
The latest agreed version of EVS design constraints are defined the EVS-P4 document V.0.6.0 [1]. In particular the complexity design constraints are split in four categories that are recalled below:
· Required operation modes

· AMR-WB interoperable modes incl. VAD/DTX/CNG excluding codec support functions

· Recommended and optional operation modes excluding codec support functions

· Support functions: audio resampling, (per channel)

We address in this contribution the specific case of AMR-WB interoperable modes.

2 Computational complexity limit
SA4 has spent a significant amount of time in the EVS study phase to provide guidelines for the development and it may be worth reviewing the outcome. In particular, the AMR-WB interoperable modes in EVS are defined in the EVS TR [2] as follows (see Note 1 of Fig. 1):
The included [AMR-WB] codec is an optimized bitstream interoperable version of the AMR-WB codec.
Here no assumption is made about the actual 'optimization' of the AMR-WB interoperable modes within the EVS codec; the main constraint is bitstream interoperability.
Furthermore, the EVS TR gives clear conditions to the replacement of AMR-WB by an alternative implementation (see Note 2 of Fig. 1):
This AMR-WB codec could be the original AMR-WB codec or the EVS alternative implementation of AMR-WB provided that the enhancements are consistently significant.

The existence of an alternative AMR-WB implementation depends on the actual measured quality of the AMR-WB interoperable modes in the EVS codec: consistent and significant enhancements are required.
In any case, the direct scope of the EVS development is not the explicit development of an alternative AMR-WB implementation.

In [3], it was found that the complexity of AMR-WB instrumented with STL2009 is around 40 WMOPS.
On the other hand a limit of 85 WMOPS was agreed for EVS non-interoperable modes of EVS (up to superwideband), given that complexity should not limit the expected quality improvements brought by EVS. Note that no explicit constraint is formulated for the wideband operation of EVS non-interoperable modes.
We repeat here our proposal of a limit of 60 WMOPS for AMR-WB interoperable modes, with the following rationale:

· The complexity limit of EVS interoperable modes should be consistent with that of EVS non-interoperable modes: the priority of development for AMR-WB interoperability (as a part of EVS) should be quality. It is not desirable to limit the quality improvements, which would contradict with the EVS objectives.
· The EVS WID does not give any explicit mandate to define requirements for an alternative implementation of AMR-WB.

· If complexity impacts of  an alternative AMR-WB implementation may be problematic, the existing AMR-WB standard can also be used
· In any case one may assume that future platforms that would implement an alternative AMR-WB format (if any) will be able to accommodate for a complexity of 60 WMOPS.
3 Comments on RAM and ROM memory limits
At the EVS teleconference #4, the following constraints were agreed for the AMR-WB interoperable modes [4]: ( 26 kwords for RAM and (  30 kwords for ROM.
In the current formulation of EVS design constraints, these agreed RAM and ROM figures are ambiguous for the following reasons:

· At the present development stage of the EVS codec, no assumption can be made on the actual implementation of the AMR-WB interoperable modes in the EVS codec. Candidates could either realize these modes as either a separate module (i.e. independent coding library) or an integrated module (i.e. with code sharing with non-interoperable EVS modes). In the former case, the RAM and ROM constraints can be easily verified; in the latter case the situation is more complicated as AMR-WB interoperable modes must be extracted directly or indirectly (at least by source code marking).
· Hence, to be applicable the agreed RAM and ROM figures for AMR-WB interoperable modes require that the EVS deliverables explicitly include in a usable form a stand-alone implementation of the EVS modes under consideration.

· In fact, the agreed RAM and ROM figures for AMR-WB interoperable modes implicitly assume that the related EVS modes form a stand-alone codec implementation that could become an alternative implementation of AMR-WB. However, according to the EVS WID [5, note in Clause 10]:

This specification [EVS Codec AMR-WB Backward Compatible Functions] will only be provided in case the coding in the AMR-WB interoperable coding format of the EVS codec achieves consistently significant quality enhancements over the existing AMR-WB codec.
As a consequence, strictly speaking, the current complexity design constraint for AMR-WB interoperable modes assumes an alternative implementation, which is not yet decided.

To resolve these ambiguities, we list two options:
1. Keep the current formulation and agree on two necessary additions:

· Add a new design constraint specifying that the AMR-WB interoperable modes shall be provided in a form of a stand-alone codec implementation (that in the end may become an alternative implementation)

· Add an explicit deliverable of stand-alone AMR-WB interoperable modes to the EVS-P6a document (Deliverables for Qualification) 
2. Revise the current formulation to reflect that AMR-WB interoperable modes may be implemented either in a stand-alone form or an integrated way.
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