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1 Introduction

The last SA4 meetings discussed several contributions on the proposed Design Constraints and Performance Requirements.

This contribution discusses the principles how to set the design constraints for complexity and also the values of the associated complexity limits. This contribution was submitted to the SA4#60 meeting in Erlangen and the proposed complexity categories were basically agreed (see the EVS SWG report in S4-100711) but not introduced yet into the current version of the Design Constraints permanent document. Hence we propose the same concept for approval.
2  Categories for EVS Complexity Constraints
Key working points of the EVS coder will be NB, WB, SWB, and optionally, FB bandwidths, associated with mono and optionally multichannel operation. Within the WB operation, EVS supports the AMR-WB coder and further new, non-interoperable modes. The enhancement of AMR-WB within EVS is optional.
Potential implementers of the EVS codec will have one of three choices: a) implement the Enhanced AMR-WB codec modes, if offered, b) the mandatory components of EVS and c) the entire EVS codec with the optional and mandatory components. Therefore, we propose that the design constraints for complexity specify the maximum allowable complexity for each of these choices rather than on a per bit rate or a per bandwidth limit.
In the light of the above, we propose three categories to constrain the complexity of the EVS coder. 

We think the complexity increase due to the enhancement of AMR-WB – if offered – will be moderate, however, we see a merit in limiting this increase in order to prevent an unnecessary high complexity increase which might not be justified for the quality enhancement obtained. On the other hand, the constraint should not limit developers to incorporate good technologies in AMR-WB that maximizes performance under bit-exactness. A further aspect is related to implementation. We may assume that the Enhanced-AMR-WB coder developed in SA4 as part of EVS, will be used standalone, replacing AMR-WB. Hence it is of benefit to limit the complexity of this enhanced version to secure replacable implementations.
The main target of EVS is to provide a quality increase (due to inclusion of superwideband, for example), and improvement of working point of the coder for NB and WB in terms of bit rate, quality, delay, complexity, robustness aspects. The various integral modes of EVS together form the EVS codec as a whole. Once the resources have been made available on a given platform for EVS, all its mandatory modes will have to be able to run. Hence this important complexity constraint is related to all mandatory parts of EVS collectively.  

Besides the mandatory parts, EVS may include some optional parts, for example, FB and multichannel operation. From implementation point of view we find reasonable to set a limit for EVS altogether with all (mandatory and optional) parts included.

Note that some parts of the EVS coder (e.g. PLC, JBM, NS functionality) may need some small amount of complexity in addition to the source coder. We propose that the complexity of such functionalities not be counted as part of the overall design constraint.

3 EVS Complexity Design Constraints
We propose the following Design Constraints for complexity of the EVS coder.
	Complexity
	Computational complexity should be as low as possible. Limits are set as follows.
If offered, Enhanced AMR-WB codec, as part of EVS: sligthly more complex than AMR-WB is allowed; the worst-case complexity may increase to max. [45] WMOPS.

Mandatory parts of EVS (NB, WB, SWB mono) shall be no more complex than [70] WMOPS.

EVS with all modes (mandatory and optional) shall be less complex than [80] WMOPS.


	6.1.5
	The EVS Codec should be implementable on a mobile device using today’s technology. The EVS codec should provide low computational complexity not significantly exceeding the design limits set during the AMR-WB codec standardization, and should have low memory usage. Increased computational complexity and memory usage should be commensurate with the gain in quality of user experience (e.g. higher audio bandwidth such as SWB or stereo if it is supported) or with increased efficiency (e.g. lower bit rate for same quality when compared to a reference codec).


4 Conclusion
We propose the adoption of three categories when setting the complexity constraints for EVS: one for Enhanced-AMR-WB (if offered by the candidate), one for all mandatory parts of EVS, and one for the full EVS coder including all mandatory and optional parts. We also propose the values of complexity limits for each category.
