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1.
Background
3GPP TR 22.813 recommended that the design constraints on the complexity of the EVS codec be set so that it is implementable on today’s devices. Additionally, TR 22.813 suggested that an increase in computational complexity and memory usage over AMR-WB should be commensurate with the gain in quality of user experience. 

2.
Proposal
To achieve significant improvement in user experience during voice calls, EVS codec may need to implement sophisticated signal processing algorithms requiring higher computational complexity. While advancements in the capabilities of today’s processors allow the implementation of algorithms whose computational complexity is serial times that of AMR-WB, it should be noted that the EVS codec will also be used in devices with lower end processors intended for low cost mass deployment. Additionally, the following considerations require computational complexity of the algorithms to be limited to a reasonable upper limit:
1. Talk time: Increased computational complexity will require the processor to be clocked close to its maximum frequency, thus increasing the power consumption. This increase in power consumption may be significant for low end processors. Given that advancement in battery technology lags the growth in processor capabilities, an increase in power consumption reduces the talk time.
2. Concurrency: Although high end processors can handle several applications running in parallel by employing multithreaded architecture, low end processors may not be able to support concurrent running of processes with a high computational complexity vocoder running in parallel.
While today’s chipsets can accommodate algorithms requiring large storage (RAM, ROM and program ROM), it is desirable to limit the requirements to a reasonable value. Large memory requirements typically tend to require high bus bandwidth which, in turn, adversely affects the access time.

As noted in TR 22.813, significant increase in complexity and memory requirement of the EVS codec over AMR-WB should be commensurate with a noticeable gain in user experience offered. The source believes that the following design constraints reflect large enough increase in the complexity and memory requirements to yield significant improvements in user experience over pre-release 10 codecs.
	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) excluding AMR-WB interoperable modes (see below) and codec support functions (see below)

Computational:

wMOPS
(  85 wMOPS, approximately 2 x wMOPS complexity of AMR-WB estimated with ITU-T STL2009.

Memory:
RAM
( 100 kwords ((  15 ( RAM of AMR-WB speech codec: [TBD] kwords)

ROM
( 100 kwords ((  10 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)
· AMR-WB interoperable modes incl. VAD/DTX/CNG excluding codec support functions (see below)

Computational:

wMOPS
(  55 wMOPS, 1.28 x wMOPS complexity of AMR-WB estimated with ITU-T STL2009

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)

· Recommended and optional operation modes excluding codec support functions (see below)

Computational:

wMOPS
(  120 wMOPS, ~ 3 x wMOPS complexity of AMR-WB estimated with ITU-T STL2009

Memory

RAM
( 210 kwords ((  32 ( RAM of AMR-WB speech codec: [TBD] kwords)

ROM
( 120 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)

· Support functions: audio resampling, (per channel)

Computational:

wMOPS
(  3 wMOPS, ≈ 0.07 x wMOPS complexity of AMR-WB estimated with ITU-T STL2009

Memory

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

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

Program ROM ( [0.01, TBD]*Program ROM of AMR-WB speech codec (=[TBD] * [TBD]  ETSI basic operators)


	A solution that meets the performance requirement with lower complexity, RAM, ROM and Program ROM requirements shall  be given a preference in the selection.
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