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Summary

This document addresses a complexity counting issue of an EVS codec design constraint and proposes to include memory constraints, use a set of basic operators for complexity count of EVS codec candidates, and define the complexity in terms of “wMOPS” and “words”.
1. Introduction
All conversational codecs that are specified in 3GPP TS 26 series are defined in terms of a set of operators, so called “basic operators”. The set of basic operators was initially derived in ETSI, but its use is not limited to ETSI but 3GPP and ITU-T. Regarding the design constraint on complexity of the EVS codec, there have been a number of inputs proposing relative complexity figures to the existing 3GPP codecs. 
2. Discussions
Firstly, as the complexity aspect of the design constraint, the sources believe that the memory aspect of requirements, such as RAM, program ROM and data ROM should be set on top of computational complexity because there are some tradeoffs between the computational complexity and the memory requirements (e.g., the computational complexity may be able to be reduced with the cost of some extra RAM, program ROM and data ROM usage). Without any restrictions at all, this would allow unlimited freedom to the codec design.
In order to measure the memory requirements, the sources believe that the complexity design constraints must be measured in terms of the ETSI basic operator set or an equivalence one. This means that all EVS candidates shall be implemented using the set, and their computational complexity, including the memory requirements, is to be measured in terms of wMOPS and words. This would allow the group to perform a proper and fair comparison of candidates.
Note that the sources do not rule out the possibility that complexity figures, including memory requirements, derived from the existing 3GPP codecs, but would like to stress that those should be put down as a set of solid figures.
For the argument that the original basic operator set is outdated and does not reflect the up-to-date DSP implementations, there is still an ongoing activity at ITU-T SG16 to update it [1]. The ITU-T basic operator set is a part of G.191 (now software tool library 2009), and its use is defined in terms of General Public License meaning that it is usable for the EVS codec standardization. In case a part of selection process is to be performed with floating-point implementations, it should be noted that the above mentioned ITU-T Recommendation also includes a means of utilizing a floating-point implementation for estimating the equivalent fixed-point computational complexity and provide the number of operators at the same time.
3. Conclusion
While this document does not give a solid figure for the complexity design constraints, it proposes that the complexity design constraint should include the memory requirements and be based on basic operators for a proper and fair comparison of candidates, meaning that the complexity design constraint put in terms of “wMOPS” and “words”. A possibility of using an alternative set of basic operators such as one maintained at ITU-T is indicated. For the success of the EVS codec standardization, the sources would like to this aspect reflected in the design constraint.
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