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1
Introduction

This document presents additional information to the values on the algorithmic complexity and the Selection test objective Figures-of-Merits for the Ericsson AMR Codec Noise Suppression candidate solution, provided in TDOC SMG11/S4 409/99. Specifically, the sum of the complexity figures for the candidate NS solution and the VAD option 1 are given for information as requested by SMG11#13 during the discussion following Agenda item 6.2.

2
Complexity evaluation

The AMR NS candidate solution submitted by Ericsson utilizes some of the variables computed by the VAD option 1 of the AMR speech encoder. The AMR/NS design constraints (TDOC SMG11 369/99) allows for the usage of variables and functions of the AMR speech encoder, however the document is not clear on if the VAD (any option) should be regarded as a part of the speech encoder or not.  

SMG11#13 requested that the sum of the values for the complexity of the Ericsson AMR NS candidate solution and the utilized parts of the VAD option 1 of the AMR speech encoder should be presented. Table 1 displays the complexity of the AMR NS, the total complexity of the AMR VAD option 1 (obtained from TDOC SMG11 209/99), and the sum of the two complexity figures. 
 

Table 1: Complexity requirements for the AMR Noise Suppression algorithm and AMR VAD option 1.

Quantity
AMR NS complexity
AMR VAD 1 compl.
AMR NS + AMR VAD1
Requirement

# of wMOPS
Max(WMOPS) = 4.352

Max(WorstCase)=4.378

Max(WorstWC)=4.472
0.358
4.830
5 wMOPS

Dynamic RAM
1.529 kword
N.A.
1.529
3 kword

Static RAM
0.850 kword
0.066 kword
0.916
1.5 kword

Data ROM
0.877 kword
0
0.877
1 kword

Program ROM
0.884 k basic ETSI ops
0.365 kword
1.249
2000 ETSI ops

Note that this is a maximum upper limit for the bit-exact implementation used in the selection tests. A solution with the same subjective and objective performance but not using the data computed by the AMR speech encoder VAD option 1 would require approximately 0.151 wMOPS, 0.027 kword data ROM 0.150 k basic ETSI operations in program ROM in addition to the AMR NS complexity, but would reduce the static RAM usage of the AMR NS by 0.198 kword. 

3
Figure of Merits

The complexity figure of merit is computed according to TDOC SMG11 251R/99 as

FOM(1) = WMOPS + 2*sRAM + (2/5)*dROM + 2*pROM

and results in FOM(1) = 11.69 for the sum of the complexity of the AMR NS candidate solution and the AMR VAD option 1.

The delay figure of merit is computed according to TDOC SMG11 251R/99 as

FOM(2) = delay(proc) + delay(algor)

where delay(proc) is calculated as defined in TD33/99 (delay = WMOPS * 20 /(E*S*P)) with E*S*P = 25, 50,100 and results in FOM(2) = 3.86, 1.93, 0.97 ms.














































