Cambridge University Press

978-1-107-00273-9 - Filter Bank Transceivers for OFDM and DMT Systems

Yuan-Pei Lin, See-May Phoong and P. P. Vaidyanathan

Index
More information

Index

additive white Gaussian noise, see
AWGN
AGN, 14, 331
AM-GM inequality, 323
analysis filter bank, 95
autocorrelation
CWSS, 331
estimate, 330
function, 329
matrix, 329
WSS, 329
AWGN, 14, 18, 331

bandwidth efficiency, 119
bandwidth expansion ratio, 99,
119

baseband communication, 12, 18
BER, 19

PAM, 19

QAM, 24
BER minimization, 193
bias removal, 43
biased estimate, 41, 150
biased SNR, 41, 206

SC-CP, 158

ZP-OFDM | 150
binary phase shift keying (BPSK),

21

bit allocation, see bit loading
bit loading, 3, 29

gain, 231

OFDM, 232
SC-CP, 234

integer, 30, 174, 235

optimal, 229
bit stream, 1
bits-to-symbol mapping, 1
block transceiver, 105
blocked version, 76
blocking, 76

random process, 334

355

C/D converter, 11
random process, 337
carrier frequency offset (CFO),

179
carrier modulation, 12
CFO, 179

channel capacity, 20
channel dependence, 4, 135
OFDM, 139
precoded OFDM, 202
SC-CP, 153
channel diagonalization, 137
chanunel equalization, 16
channel model, 9
AGN, 14
AWGN, 14
continuous-time, 10
discrete-time, 10
FIR, 14
frequency-nonselective, 15
iid channel, 16
random channel, 15
SIMO, 68
channel noise, 13
baseband transmission, 13
passband transmission, 13
channel shortening, 59, 120
channel spectral null, 144, 156,
203, 206
channel state information, 3, 135
circulant, 108-111, 137, 160
definition, 109
diagonalization, 111
circular convolution, 111
circularly symmetric complex Gaus-
sian, 13, 136, 328
complexity
OFDM, 138
SC-CP, 154
SC-ZP, 161
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zero-padded OFDM, 149
concave function, 325
congruous zero, 297

almost congruous, 305

definition, 298

minimum-redundancy, 303
convex function, 325
crosstalk, 169, 172
CWSS

continuous-time, 337

discrete-time, 331
cyclic prefix, 2, 136

OFDM, 139

SC-CP, 152
cyclic-prefixed systems, 115-119
cyclo wide sense stationary, see

CWSS

D/C converter, 10
random process, 337
decimation filter, 79
decimator, 71
DFT bank, 164
implementation, 266, 277
receiver, 277
transmitter, 266
DFT decomposition, 295
DFT filter, 164, 272
DFT-based transceiver, 3, 135
digital modulation, 18
discrete multitone, see DMT
DMT, 3, 135, 168, 260
bit allocation, 174
filter bank representation, 169
subfilter, 259
time domain equalizer, 169
tone, 169
tone SNR, 174
downsampler, 71
DSL, 3, 135, 172

egress, 259
equalization, 16
equalizer, 16
linear equalizer, 16
equivalent discrete-time channel,
12
passband, 13
expander, 71

INDEX

exponential power delay profile,
16

FEQ, 137, 174
FEXT crosstalk, 172
filter bank representation, 263
filter bank transceiver, 5, 95, 291
distortion, 100
DMT, 169
no redundancy, 301
OFDM, 163
polyphase representation, 90
redundant, 97
ZP-OFDM, 168
FIR channel, 14
least-squares equalizer, 35
MMSE equalizer, 45
zero-forcing equalizer, 34
FIR equalizer, 17, 33
MMSE, 45
zero-forcing, 34
FIR transceiver, 291
minimal, 301
minimum-redundancy, 303
solution, 303
Fischer inequality, 324
flatness, 233
fractionally spaced equalizer (FSE),
122, 128
frequency division multiplexing
(FDM), 172, 259
frequency domain equalizer (FEQ),
3, 137
frequency-division multiplexing (FDM),
97
frequency-selective channel, 15
frequency-shifting property, 164,
263, 266, 272, 276, 277

Gaussian, 13
AGN, 14
AWGN, 14
circularly symmetric complex,
13
real, 13
Gaussian noise, 13, 328
guard interval, 2, 147
subfilter, 266, 276

Hadamard inequality, 324
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IBI, 2, 136, 147

ITR minimal transceiver, 301

ingress, 259

integer bit allocation, 30, 175

inter subchannel interference, 100

interblock interference (IBI), 2,
102, 136

interference, 12

interpolator, 80

intersymbol interference, see ISI

intra subchannel interference, 100

intrablock interference, 2

ISI, 2, 12, 16, 33

ISI-free property, 16, 102, 291,
293

least-squares problem, 35
linear estimate, 39

MMSE, 44
multiple random variables,
44

linear estimator, 39
lower triangular Toeplitz matrix,

35

minimal transceiver, 100
minimum mean squared error, see
MMSE
minimum redundancy, 291
minimum-redundancy
congruous zero, 303
MMSE, 39
precoded OFDM, 203
SC-ZP, 161
zero-padded OFDM, 150
modulation symbol, 1, 18
Monte Carlo simulation, 20

nearest neighbor decision rule, see
NNDR
NEXT crosstalk, 172
NNDR, 19
MMSE equalizer, 56
noble identity, 75
Nyquist frequency, 261
Nyquist(M) filter, 82

OFDM, 3, 135, 193
bandwidth expansion, 139
bit error rate, 142

357

channel diagonalization, 139
cyclic prefix, 139
MMSE, 142
oversampling, 188
PAPR, 139
one-shot transmission, 136, 147,
224
optimal precoder, 207
orthogonal frequency division mul-
tiplexing, see OFDM
orthogonality principle, 39

PAM, 18
BER, 19
SER, 19
SNR gap, 20
PAPR
definition, 139
OFDM, 139
SC-CP, 154
parallel subchannels, 28, 137
parallel to serial conversion (P/S(M)),
77
passband communication, 12, 18
peak to average power ratio, see
PAPR
phase shift keying (PSK), 26
pilot, 178
pilot tone, 178
polyphase
matrix, 135
polyphase component, 84
polyphase decomposition, 84, 87
polyphase identity, 76
polyphase implementation, 87
polyphase matrix, 90
analysis filter bank, 90
synthesis filter bank, 90
polyphase representation, 90, 292
analysis bank, 90
synthesis bank, 90
power delay profile, 16
power loading, 3
power spectrum, 330
CWSS, 332
DMT, 170
OFDM, 166
precoded OFDM, 193
MMSE, 203
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zero-forcing, 194
precoder, 144, 193
pseudocirculant, 106-108, 293

definition, 106

determinant, 296

properties, 293-295

rank, 297

Smith form, 308

zeros, 296
PSK, 26
pulse amplitude modulation, see

PAM

Q function, 19
QAM, 22
BER, 24
SER, 24
SNR gap, 25
QPSK, 23, 25
quadrature amplitude modulation,
see QAM
quadrature phase shift keying, see
QPSK

radio frequency interference, see
RFI

random channel, 15

Rayleigh—Ritz principle, 62, 324

receiving filter, 260

receiving pulse, 11

redundant sample, 2

redundant transceiver, 97, 100

RFI, 173, 259

SC-CP, 5, 135, 152, 193
MMSE, 157
zero-forcing, 155
SC-ZP, 153, 160
MMSE, 161
zero-forcing, 160
SER, 19
PAM, 19
QAM, 24
serial to parallel conversion (S/P(M)),
7
sidelobe, 259, 260
signal constellations, 18
signal to interference ratio (SIR),
61

INDEX

signal to noise interference ratio,
see SINR
signal to noise ratio (SNR), 17
single-carrier system with cyclic
prefix, see SC-CP, 152
single-carrier system with zero
padding, see SC-ZP
single-carrier system with zero
padding (SC-ZP), 160
single-input multi-output chan-
nel, 68
singular value decomposition (SVD),
323
SINR, 17, 62
SIR, 61
Smith form, 294
Smith form decomposition, 294
SNR, 17
SNR gap, 20
PAM, 20
QAM, 25
spectral leakage, 6, 261, 272
spectral rolloff, 6
spectrum mask, 172
subchanncl gain, 137
subfilter, 259
BER performance, 274
DFT bank, 266, 277
FEQ coefficients, 276
ISI-free condition, 263
receiver, 276
receiver complexity, 278
receiver design, 280
transmitter, 265
transmitter complexity, 271
transmitter design, 272
SVD, 226, 323
symbol detection, 1, 18
MMSE receiver, 56
symbol error rate, see SER
symbol spaced equalizer (SSE),
122
symbol-to-bits mapping, 18
synchronization, 179
synthesis filter bank, 95

TEQ, 60-62, 169, 174
time domain equalizer, see TEQ
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time domain Nyquist(M) prop-
erty, 279

time multiplexing, 97

time-division multiplexing (TDM),
97

tone, 169

transmitting filter, 260

transmitting pulse, 261

transmultiplexer, 95

unbiased cstimate, 41, 43
unbiased SNR, 41, 205
SC-CP, 158, 183
ZP-OFDM, 150
unblocking, 77
random process, 335
unitary precoder, 194
upsampler, 71

wide sense stationary property,
see WSS
windowing, 260
WSS, 13, 33
continuous-time, 336
discrete-time, 329

zero padding, 2, 112, 136
OFDM, 147
single carrier, 160
zero-forcing, 2, 16
precoded OFDM, 194
OFDM, 137
SC-CP, 153, 156
SC-ZP, 160
zero-jamming system, 225
zero-padded OFDM, 147
efficient receiver, 149
MMSE, 150
pseudo-inverse receiver, 148
zero forcing, 147
zero-padded system, 112-115, 225
ZJ syslewn, see zero-jarnming sys-
tem
7P system, see zero-padded sys-
tem
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