Contents

1 Introduction ............. S 1

2 Channel Models and Transmission Scenarios .................... 5
2.1 Channel Models . ...... ... .. . . 5
2.1.1 AWGN Channel .......... ... ... iiiiiiiiiiian.. 5

2.1.2 Rayleigh Fading Channel ............................ 7

2.2 The Fundamental Concept of Spatial Modulation ............. 8

2.2.1 Spatial Modulation .......... ... ... ...l 9

2.2.2  Generalized Spatial Modulation ........... ... ... ... 10

223 Generalized Multistream Spatial Modulation .. .... N § |

2.2.4 Spatial Permutation Modulation ................ e 13

3 Signal Constellations with Algebraic Properties .................. 17

3.1 Two-Dimensional Signal Constellations ...................... 18

3.1.1 Codes over Gaussian and Eisenstein Integers ........... 18

3.1.2 Decoding of OMEC Codes for the AWGN Channel .... 22

3.1.3 Product Codes Based on OMEC Codes ............... 26

3.1.4 LDPC Codes based on OMEC Codes ................. 28

3.2 Four-Dimensional Signal Constellations ...................... 32
3.2.1 Quaternions and the Subset of Lipschitz

and Hurwitz Integers ............. ... ... ... .. .... 34

3.2.2 Construction of Finite Sets ................ R 38

3.2.3 CFM Comparison and ML Performance ............... 40

3.2.4 Suboptimal Signal Detection ......................... 46

325 SetPartifioming .. .....oenenreiiiin i 51

3.2.6 Multilevel Coding ........... ..o .. 54

3.3 DISCHSSION - o tuneet ittt iin it e e 58

ix

http://d-nb.info/1251419267

Bibliografische Informationen ‘E HE
. digitalisiert durch fB |I NI' LE
|


http://d-nb.info/1251419267

Contents

4 Spatial Modulation with Two-Dimensional Signal

Constellations ........ ... ... . . .. i 61
4.1 Spatial Modufation ............ ... oo i 62
4.1.1 Known Detection Methods ................... ... ... 62
4.1.2 Modified Gaussian Approximation Method ............ 65
4.1.3 Computational Complexity Analysis ........... e 66
4.14 Signal Constellation Design .......................... 68
4.1.5 Simulation Resalts ....... ... .ot 69
4.2  Space-Time Block-Coded Spatial Permutation Modulation .. ... 71
4.2.1 Space-Time Block-Code Construction ................. 72
422 ML DeteCton .......cooviiiiiiinneniiianmaiiniannns 74
423 Simulation Results ............c il 75
4.3 DISCUSSION oot ettt it e e 77
5 Spatial Modulation with Multidimensional Signal

Constellations ....... ... . i 79
5.1 Generalized Suboptimal Detection .......................... 79
51.1 MGAM for GMSM . ... .o 80
5.1.2 Detection of the Signal Points ........................ 81
5.1.3 Computational Complexity Analysis .................. 83
5.1.4 Simulation Results ............. .o i 84
5.2 Hurwitz-Integer Signal Constellations for GMSM ............. 87
5.2.1 Construction of Finite Sets .......... ... ..o 87

5.2.2 Suboptimal Symbol Detection with Hurwitz-Based
Signal Sets ................ A 89
5.2.3 Computational Complexity Analysis .................. 91
5.2.4 Simulation Results .......... ... ... oo 94
5.3 OMEC Code Based GMSM Transmission ................... 95
5.3.1 Decoding and Detection ................oooiiiai.. .9
5.3.2 Simulation Results ......... ... i 97
54 DISCUSSION .« .ottt ittt it aaaaiiaiaianaas 98
6 Conclusions ...... ...t 101

Bibliography



