
Jarno Tanskanen, Multiuser CDMA Power Control Simulator — Effects of Simple Prediction

V

Contents

ABSTRACT .......................................................................................................................................................... II

PREFACE............................................................................................................................................................III

LIST OF PUBLICATIONS ................................................................................................................................ IV

CONTENTS...........................................................................................................................................................V

1. INTRODUCTION............................................................................................................................................. 1

2. LITERATURE OVERVIEW ........................................................................................................................... 3

2.1 RELATED PAPERS BY THE AUTHOR ............................................................................................................... 4

3. PREDICTION & POWER ESTIMATION .................................................................................................... 5

3.1 PREDICTIVE FILTERS & POWER ESTIMATION................................................................................................. 5
3.1.1 Predictor Selection Criteria.................................................................................................................. 5
3.1.2 Heinonen-Neuvo Polynomial Predictors .............................................................................................. 6
3.1.3 Optimal Power Estimators.................................................................................................................... 9
3.1.4 Linear Predictors................................................................................................................................ 12
3.1.5 LS Optimal Predictors ........................................................................................................................ 13

4. CLOSED LOOP POWER CONTROL SIMULATOR................................................................................ 14

4.1 UPLINK WAVEFORM..................................................................................................................................... 15
4.2 TRANSMITTER MODEL................................................................................................................................. 16
4.3 RADIO CHANNEL MODEL ............................................................................................................................ 17

4.3.1 Jakes’ Rayleigh Fader ........................................................................................................................ 21
4.3.2 Noise Shaping Rayleigh Fader ........................................................................................................... 21

4.4 RECEIVER MODEL....................................................................................................................................... 24
4.5 POWER CONTROLLER MODEL ..................................................................................................................... 25

4.5.1 The Qualcomm System Downlink Power Control...............................................................................25
4.5.2 Power Control in the Simulator.......................................................................................................... 26

5. NEURAL NETWORKS IN MOBILE POWER CONTROL...................................................................... 28

5.1 INTRODUCTION TO NEURAL NETWORKS...................................................................................................... 28
5.2 EXAMPLES OF NEURAL NETWORKS IN MOBILE POWER CONTROL............................................................... 29

6. CONCLUSIONS AND DISCUSSIONS......................................................................................................... 32

7. SUMMARY OF THE PUBLICATIONS ...................................................................................................... 33

8. ERRATA OF THE PUBLICATIONS........................................................................................................... 36

9. REFERENCES ................................................................................................................................................ 37

PUBLICATION P1

PUBLICATION P2

PUBLICATION P3

PUBLICATION P4

PUBLICATION P5


