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1.  Introduction 
In the EVS SWG conference call #1, it was agreed to define the complexity constraints by 4 categories.  This contribution contains a proposal for actual complexity limits and comments on the scope of categories. In this contribution, complexity means computational complexity. 
2. Comments on EVS complexity design constraints
In the EVS SWG conference call #1, it was agreed to discuss complexity constraints based on the following 4 categories[1, 2]. 

(1) AMR-WB interoperable modes

(2) Mandatory parts up to SWB and mono including functionality like VAD/DTX/CNG
(3) Optional operation modes (FB, stereo)

(4) Support functions (audio re-sampling)

However, there were no agreement on the actual complexity values and how to measure them. Also the source thinks that it needs further clarification on the scope of some categories.
Firstly, the source proposes that the 2nd category includes PLC as well as VAD/DTX/CNG as follows because PLC is usually incorporated into the decoder so as to work together with it.
(2) Mandatory parts up to SWB and mono including functionality like VAD/DTX/CNG and PLC.

For the 4th category, the source proposes that not only the re-sampling but also all functionalities which are not belong to 1, 2, and 3 categories such as JBM should be included in this category. But the actual complexity value for this category could be defined later, because we have not decided yet which functionalities are included in EVS work. 
3. Proposal on EVS complexity design constraints
The actual complexity limits are proposed in the following table. Regarding the mandatory parts, there were several proposals for complexity value between 55 and 80 WMOPS at SA4 #61 meeting. The source thinks 70 WMOPS could be a reasonable value when considering the complexity of the G.718B and G.729.1E[3].  Regarding the AMR-WB interoperable modes and optional modes, the source proposes 45 and 100 WMOPS referring to the G.718 interoperable mode(R2-INT)[4] and AMR-WB+[5], respectively.
 And the source also proposes to use ITU-T software tool library 2009[6] for evaluating the worst case WMOPS. As the STL 2009 provides floating point complexity evaluation tool as well, we can take into account this for complexity evaluation of floating point candidate codec submitted for qualification.  
	Parameter
	Design Constraint
	TR 22.813 V10.0.0
	Note

	Complexity
	Complexity limits are applied according to the following categories:
· Required operation modes (up to SWB, mono)  incl. required functionality (e.g. VAD/DTX/CNG and PLC) excluding AMR-WB interoperable modes (see below) and codec support functions (see below)

- Computational: 70 wMOPS
· AMR-WB interoperable modes incl. VAD/DTX/CNG and PLC excluding codec support functions (see below)

- Computational: 45 wMOPS
· Recommended and optional operation modes excluding codec support functions (see below)

- Computational: 100 wMOPS
· Support functions: audio re-sampling (per channel), etc.
- Computational: [tbd]
	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
This document proposes actual complexity limits of EVS with some comments. 
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