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1. Introduction
This contribution aims at progressing the complexity design constraints of the EVS codec. The source sees the guidance from the EVS TR on the one hand according to which the EVS codec should provide low computational complexity not significantly exceeding the design limits set during the AMR-WB codec standardization and at the same time that the EVS codec should be implementable on a mobile device using today’s technology. Regarding the feasibility of implementation it is acknowledged that mobile platforms as well as network infrastructure have evolved significantly since the standardization of AMR-WB. Yet, complexity remains an important factor not at least influencing the power consumption of the UEs and also to fit the codec into low-end devices. With regards to memory, it is clear that this remains a cost factor, especially for low-end terminals as well as network infrastructure.  
Hence, the source would like to suggest reasonable limits providing significantly increased development flexibility in terms of complexity over the limits of AMR-WB standardization. Yet, efforts should still be encouraged to keep complexity low.

A detail in this proposal is the complexity of the support functionality (audio resampling). The envisioned complexity for the support functionality is minor compared to the complexity of the codec. Thus, it is proposed, for simplicity reasons, to skip this category completely and to include the complexity for support functionality into the limits of the required operation modes/functionalities. The proposed change will then also define an absolute limit including any non-required operations modes/functionalities.
The proposal is detailed in the table below. 
2. Suggested EVS Complexity Design Constraints
	Parameter
	Design Constraint
	TR 22.813 V10.0.0
	note

	Complexity
	Complexity limits are applied according to the following categories. The complexity of the codec for each category shall be measured with ITU-T STL2009 [1] as the observed worst-case encoder + observed worst-case decoder complexity within the same category:
· Required operation modes (up to SWB, mono)  incl. required functionality (e.g. VAD/DTX/CNG and codec support functions (audio resampling)) excluding AMR-WB interoperable modes (see below).
Computational:

wMOPS
(  85 wMOPS, approximately 2 x wMOPS complexity of AMR-WB estimated with ITU-T STL2009.
Memory:
RAM
( 100 kwords ((  [tbd] ( RAM of AMR-WB speech codec: [TBD] kwords)

ROM
( 100 kwords ((  [tbd] x ROM of AMR-WB speech codec: [TBD] kwords)

Program ROM ( [TBD, as low as possible, implementable]*Program ROM of AMR-WB speech codec (=[TBD] * [TBD]  ETSI basic operators)
Note: At a given performance level it is preferable to keep a low memory usage.
· AMR-WB interoperable modes incl. VAD/DTX/CNG and codec support functions (audio resampling)
Computational:

wMOPS
(  60 wMOPS, [tbd] x wMOPS complexity of AMR-WB estimated with ITU-T STL2009
Note: At a given performance level it is preferable to keep the computational complexity as close as possible to the complexity of AMR-WB.

Memory

RAM
( 26 kwords ((  4 ( RAM of AMR-WB speech codec: [TBD] kwords)

ROM
( 30 kwords ((  3 x ROM of AMR-WB speech codec: [TBD] kwords)

Program ROM ( 2*Program ROM of AMR-WB speech codec (=[TBD] * [TBD]  ETSI basic operators)

· Total codec complexity including any non-required operation modes and functionality
Computational:

wMOPS
(  115 wMOPS, [tbd] x wMOPS complexity of AMR-WB estimated with ITU-T STL2009
Memory

RAM
( 150 kwords ((  [TBD] ( RAM of AMR-WB speech codec: [TBD] kwords)

ROM
( 150 kwords ((  [TBD] x ROM of AMR-WB speech codec: [TBD] kwords)

Program ROM ( [TBD, as low as possible, implementable]*Program ROM of AMR-WB speech codec (=[TBD] * [TBD]  ETSI basic operators)

Note 1: 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).
Note 2: At a given performance level it is preferable to keep a low memory usage.



	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).
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