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Summary
This contribution provides a proposal on EVS design constraints for the “EVS Permanent document #4 (EVS-P4) : EVS design constraints.” [1] 

The proposed texts for the complexity design constraints are;
Computational : wMOPS ( [70] wMOPS, [1.75] x wMOPS of AMR-WB sp. Codec: [40]
Memory : RAM ( [36] kwords ((  [5.5] ( RAM of AMR-WB speech codec: [6.5] kwords)
                ROM ( [45] kwords ((  [4.5] x ROM of AMR-WB speech codec: [9.9] kwords)
             P-ROM ( [tbd] * P-ROM of AMR-WB speech codec (= [tbd] * 3924 ETSI basic op.)
Computational : wMOPS ( [50] wMOPS, [1.25] x wMOPS of AMR-WB sp. Codec: [40]

Memory : RAM (  [26] kwords (( [4] x RAM of AMR-WB speech codec: [6.5] kwords)

                ROM ( [30] kwords (( [3] x ROM of AMR-WB speech codec: [9.9] kwords)
             P-ROM ( [2] * P-ROM of AMR-WB speech codec (= [2] * 3924 ETSI basic op.)
Computational : wMOPS ( [90] wMOPS, [2.25] x wMOPS of AMR-WB sp.Codec: [40]

Memory : RAM ( [60] kwords (( [9] x RAM of AMR-WB speech codec: [6.5] kwords)

                ROM ( [70] kwords (( [7] x ROM of AMR-WB speech codec: [9.9] kwords)

             P-ROM ( [tbd] * P-ROM of AMR-WB speech codec (= [tbd] * 3924 ETSI basic op.)
Computational : wMOPS ( [3] wMOPS, [0.075] x wMOPS of AMR-WB sp.Codec: [40]

Memory : RAM ( [0.2] kwords (( [0.03] x RAM of AMR-WB speech codec: [6.5] kwords)

                ROM ( [0.2] kwords (( [0.02] x ROM of AMR-WB speech codec: [9.9] kwords)

            P-ROM ( [0.01] * P-ROM of AMR-WB speech codec (= [0.01] * 3924 ETSI basic op.)
And, adding a note given below.
“Note: Increased computational complexity and memory usage shall provide higher codec performance (quality or efficiency) rather than increased functionalities supported by an EVS candidate codec.”
1. Background

At the SA4 #61 meeting in Barcelona and SA4 #62 meeting in Berlin, the source proposed for the Design Constraints on complexity [2] [3]. Computational complexity numbers proposed by the source in these two meetings are basically the same. Absolute values of WMOPS in [2] are converted into AMR-WB relative values with some relaxation and reformulated using the updated “EVS-4” [4] Complexity box in [3]. The agreement in the SA4 #62 meeting is minuted as follows.
It was agreed that computational complexity limits will be defined in WMOPS using the ITU-T STL2009 library, and these limits will be converted to relative value with respect to AMR-WB complexity evaluated with STL 2009.
Therefore, the source rewrites its contribution document. The source takes into account the followings;
1) some relaxation made in the previous proposal,
2) recent discussion which tends to require higher limits of complexity, and
3) the high level design constraints on complexity in TR22.813 [5].

Consequently, the source reaches the proposal above and described in the following sections..
Complexity limits:

In the past meetings, there were number of proposals on the computational complexity. Among those proposals, the source has been proposing lower numbers compared with the others. Although the source is still open to discuss the number of the complexity limits, its thought is that too much relaxed number would send out a misleading signal for being able to ignore the complexity. The source believes that this is not in line with the TR22.813 statements given below.
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. 
The relative values proposed by the source are around twice of the AMR-WB, and this must be an appropriate range as “not significantly exceeding the design limits set during the AMR-WB codec standardization.”
Therefore the source basically keeps its previous proposal at the SA4 #62 meeting but makes further slight relaxation regarding the relative numbers. As for the absolute values, the source has considered another further relaxation by estimating the WMOPS of AMR-WB as 40 wMOPS instead of 39 wMOPS. Since the source did not investigate the actual number of AMR-WB complexity using the STL2009, the concrete values could be changed based on the actual AMR-WB wMOPS. On the other hand, however, the source also believes that the absolute values should be competitive with the existing state-of-the-art NB/WB/SWB codec like ITU-T G.718. 
Note for performance:

The high level design constraints on complexity in TR22.813 also include, “Increased computational complexity and memory usage should be commensurate with the gain in quality of user experience or with increased efficiency.” However this text is not referred by the EVS Design Constraints P-doc [1]. The source has a view that the EVS Design Constraints P-doc has to cover all the texts described in TR22.813 as they are the original criteria. Therefore the source proposes including the note presented in the beginning of this document in the Design Constraints P-doc. The source believes that this is necessary for reminding the importance of the low complexity written in the TR22.813 even if the proposed values of the complexity limits are to be increased for compromise. 
2. Proposed EVS performance requirements

EVS design constraint on the complexity is proposed as follows. The proposed texts on top of the latest “EVS-4” are highlighted in red. Values for wMOPS, RAM, ROM, and Program ROM of AMR-WB speech codec are extracted from the TR 26.976 [6]. RAM and ROM for the required operation modes are derived from those for the “G.718 + G.718 Annex B” with some margins.
	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) excluding AMR-WB interoperable modes (see below) and codec support functions (see below)

Computational:

wMOPS
(  70 wMOPS, [1.75] x wMOPS of AMR-WB sp. Codec: [40]  Note1
Memory:
RAM
( [39] kwords ((  [6] ( RAM of AMR-WB speech codec: 6.5 kwords)

ROM
( [50] kwords ((  [5] x ROM of AMR-WB speech codec: 9.9 kwords)

Program ROM ( [tbd]*Program ROM of AMR-WB speech codec (= [tbd] * 3924  ETSI basic operators)

AMR-WB interoperable modes incl. VAD/DTX/CNG excluding codec support functions (see below)

Computational:

wMOPS
(  50 wMOPS, [1.25] x wMOPS of AMR-WB sp. Codec: [40] Note1

Memory

RAM
( [26] kwords ((  [4] ( RAM of AMR-WB speech codec: 6.5 kwords)

ROM
( [30] kwords ((  [3] x ROM of AMR-WB speech codec: 9.9 kwords)

Program ROM ( [2]*Program ROM of AMR-WB speech codec (= [2] * 3924  ETSI basic operators)

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

Computational:

wMOPS
(  90 wMOPS, [2.25] x wMOPS of AMR-WB sp. Codec: [40] Note1

Memory

RAM
( [60] kwords ((  [9] ( RAM of AMR-WB speech codec: 6.5 kwords)

ROM
( [70] kwords ((  [7] x ROM of AMR-WB speech codec: 9.9 kwords)

Program ROM ( [tbd]*Program ROM of AMR-WB speech codec (= [tbd] * 3924  ETSI basic operators)

Support functions: audio resampling, (per channel)

Computational:

wMOPS
(  3 wMOPS, [0.075] x wMOPS of AMR-WB sp. Codec: [40] Note1

Memory

RAM
( [0.2] kwords ((  [0.03] ( RAM of AMR-WB speech codec: 6.5 kwords)

ROM
( [0.2] kwords ((  [0.02] x ROM of AMR-WB speech codec: 9.9 kwords)

Program ROM ( [0.01]*Program ROM of AMR-WB speech codec (= [0.01] * 3924 ETSI basic operators)

Note1: the wMOPS figures will be calculated using version Nov 2009 of the ITU-T STL basic operator library.
Note: Increased computational complexity and memory usage shall provide higher codec performance (quality or efficiency) rather than increased functionalities supported by an EVS candidate codec.
	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).




3. Concluding summary
This contribution presented EVS design constraint on complexity proposed by the source for the SA4 #63 meeting..
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