
   Preface   p. xix  

 Part I Adaptive Modulation and Coding   p. 1  

 1 Fundamentals   p. 3  

 1.1 4G and the book layout   p. 3  

 1.2 General structure of 4G signals   p. 7  

 2 Adaptive Coding   p. 25  

 2.1 Adaptive and reconfigurable block coding   p. 25  

 2.2 Adaptive and reconfigurable convolutional codes   p. 31  

 2.3 Concatenated codes with interleavers   p. 42  

 2.4 Adaptive coding, practice and prospects   p. 49  

 Appendix 2.1 Maximum a posteriori detection   p. 54  

 3 Adaptive and Reconfigurable Modulation   p. 53  

 3.1 Coded modulation   p. 53  

 3.2 Adaptive coded modulation for fading channels   p. 63  

 4 Space-Time Coding   p. 67  

 4.1 Diversity gain   p. 67  

 4.2 Space-Time Coding   p. 72  

 4.3 Space-time block codes from orthogonal designs   p. 86  

 4.4 Channel estimation imperfections   p. 93  

 4.5 Quasi-orthogonal space-time block codes   p. 99  

 4.6 Space-time convolutional codes   p. 102  

 4.7 Algebraic space-time codes   p. 103  

 4.8 Differential space-time modulation   p. 111  

 4.9 Multiple transmit antenna differential detection from generalized orthogonal 

designs   p. 119  

 4.10 Layered space-time coding   p. 126  

 4.11 Concatenated space-time block coding   p. 134  

 4.12 Estimation of MIMO channel   p. 139  

 4.13 Space-time codes for frequency selective channels   p. 148  

 4.14 Optimization of a MIMO system   p. 153  

 Part II Multiple Access   p. 165  

 5 Code Division Multiple Access--CDMA   p. 167  

 5.1 Pseudorandom sequences   p. 167  

 5.2 Multiuser CDMA receivers   p. 179  

 5.3 Minimum mean square error (MMSE) linear multiuser detection   p. 196  

 5.4 Single user LMMSE receivers for frequency selective fading channels   p. 204  

 5.5 Signal subspace-based channel estimation for CDMA systems   p. 214  

 Appendix 5.1 Linear and matrix algebra   p. 219  

 6 Time Division Multiple Access--TDMA   p. 229  

 6.1 Equalization in the digital data transmission system   p. 229  

 6.2 LMS equalizer   p. 235  

 6.6 Turbo equalization   p. 264  

 6.3 Detection for a statistically known, time varying channel   p. 239  

 6.4 LMS-adaptive MLSE equalization on multipath fading channels   p. 243  

 6.5 Adaptive channel identification and data demodulation   p. 249  



 6.7 Kalman filter based joint channel estimation and data detection over fading 

channels   p. 271  

 6.8 Equalization using higher order signal statistics   p. 276  

 7 Orthogonal Frequency Division Multiplexing--OFDM and Multicarrier CDMA   p. 289  

 7.1 Timing and frequency offset in OFDM   p. 289  

 7.2 Fading channel estimation for OFDM systems   p. 295  

 7.3 64 DAPSK and 64 QAM modulated OFDM signals   p. 302  

 7.4 Space-time coding with OFDM signals   p. 306  

 7.5 Layered space-time coding for MIMO OFDM   p. 313  

 7.6 Space-time coded TDMA/OFDM reconfiguration efficiency   p. 317  

 7.7 Multicarrier CDMA system   p. 333  

 7.8 Multicarrier DS-CDMA broadcast systems   p. 335  

 7.9 Frame by frame adaptive rate coded multicarrier DS-CDMA system   p. 340  

 7.10 Intermodulation interference suppression in multicarrier CDMA systems   p. 346  

 7.11 Successive interference cancellation in multicarrier DS-CDMA systems   p. 352  

 7.12 MMSE detection of multicarrier CDMA   p. 354  

 7.13 Approximation of optimum multiuser receiver for space-time coded multicarrier 

CDMA systems   p. 363  

 Appendix 7.1 Derivations   p. 375  

 8 Ultra Wide Band Radio   p. 377  

 8.1 UWB multiple access in a gaussian channel   p. 377  

 8.2 The UWB channel   p. 379  

 8.3 UWB system with M-ary modulation   p. 387  

 8.4 M-ary PPM UWB multiple access   p. 394  

 8.5 Coded UWB schemes   p. 400  

 8.6 Multiuser detection in UWB radio   p. 404  

 8.7 UWB with space-time processing   p. 405  

 8.8 Beamforming for UWB radio   p. 411  

 Part III Transceiver Integration   p. 439  

 9 Antenna Array Signal Processing   p. 441  

 9.1 Space-time receivers for CDMA communications   p. 441  

 9.2 MUSIC and ESPRIT DOA estimation   p. 447  

 9.3 Joint array combining and MLSE receivers   p. 457  

 10 Adaptive Reconfigurable Software Radio   p. 467  

 10.1 Energy-efficient adaptive radio   p. 467  

 10.2 A software radio architecture for linear multiuser detection   p. 488  

 10.3 Reconfigurable ASIC architecture   p. 501  

 11 Examples of Software Radio Architectures   p. 517  

 11.1 A low-power DSP core-based software radio architecture   p. 517  

 11.2 A Software radio architecture with smart antennas   p. 533  

 11.3 Software realization of a GSM base station   p. 549  

 11.4 Software realization of WCDMA (FDD) downlink in base station systems   p. 559  

 11.5 Designing a DS-CDMA indoor system over FPGA platforms   p. 564  

 Part IV Wireless Communication Networks   p. 573  

 12 Network Overlay in 4G   p. 575  



 12.1 Adaptive self-reconfigurable interference suppression schemes for CDMA wireless 

networks   p. 575  

 12.2 Multilayer LMS interference suppression algorithms for CDMA wireless 

networks   p. 589  

   Appendix 12.1   p. 601  

 13 User Location in 4G Networks   p. 607  

 14.2 Urban spatial radio channels in macro/microcell (2.154 GHz)   p. 640  

 13.1 Basic Location Technologies   p. 607  

 13.2 Frame synchronization   p. 609  

 13.3 Network synchronization   p. 613  

 14 Channel Modeling and Measurements for 4G   p. 633  

 14.1 Macrocellular environments (1.8 GHz)   p. 633  

 14.3 MIMO channels in microcell and picocell environments (1.71/2.05 GHz)   p. 648  

 14.4 Outdoor mobile channel (5.3 GHz)   p. 657  

 14.5 Microcell channel (8.45 GHz)   p. 669  

 14.6 Wireless MIMO LAN environments (5.2 GHz)   p. 677  

 14.7 Indoor WLAN channel (17 GHz)   p. 681  

 14.8 Indoor WLAN channel (60 GHz)   p. 691  

 14.9 UWB channel model   p. 698  

 15 Adaptive 4G Networks   p. 713  

 15.1 Adaptive MAC layer   p. 713  

 15.2 Minimum energy peer-to-peer mobile wireless networks   p. 733  

 15.3 Least resistance routing in wireless networks   p. 741  

 15.4 Power optimal routing in wireless networks for guaranted TCP layer QoS   p. 751  

   References   p. 757  

   Index   p. 847  

 


