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∗, 3

β distribution

central, 148

noncentral, 148

β function, 148

χ2 distribution

noncentral, 146

χ2 probability density function, 143

H, 3

∃, 3

∀, 3

∈, 3

⊙, 203

⊗, 203

i, 4

16-QAM, 78

16-quadrature-amplitude modulation, see

16-QAM

1 dB compression point, 53

8-PSK, 78

8-phase-shift keying, see 8-PSK

access, 158

acquisition, 25, 141, 143

frequency, 21

time, 21

adaptive equalizer, 91, 103

adaptive filter, 103, 107

ADC, 14, 24, 59, 67, 68, 70, 71

additive noise, 19

AGC, 59

Alexander Bell, 12

allocation

spectral, 63

aloha, 158

AM, 69

AM radio transmitter, 52

amplifier, 14, 26, 51

class A, 55

class AB, 55

class B, 55

class D, 55

distortion, 55

filtering, 27

klystron, 52

linear, 84

low-noise, 15, 24, 51, 55, 68

magnetron, 52

memory, 27

nonlinear, 27

power, 51

solid state, 52

Taylor series representation, 27

Volterra series, 27

amplifier chain, 55

amplifier gain, 51

amplitude modulation, 69

conventional double-sideband, 176

double-sideband, 178

double-sideband suppressed-carrier, 176, 177

single-sideband, 176, 179

vestigial-sideband, 176, 182

analog, 13

communications, 151

filter, 20, 257

FM demodulation, 185

modulation, 177

PM demodulation, 185

radio, 176

analog-to-digital converter, 14, 24, 59, 67, 68, 70,

71

analytic function, 213

angle modulation, 183

angular frequency, 238, 239

antenna, 16, 24, 26

frequency response, 27

www.cambridge.org/9781108833431
www.cambridge.org


Cambridge University Press
978-1-108-83343-1 — Modern Communications
Daniel W. Bliss 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index 265

polarization, 16

radiation pattern, 27

application layer, 22

approximate MMSE filter, 107

approximate Wiener filter, 107

area

effective, 18

argmax, 223

associate, 203

atomic clock, 73

attenuation, 9

line-of-sight, 40

propagation, 15

audio

monophonic, 177

autocorrelation, 234, 249

discrete, 254

autocovariance, 249

automatic gain control, 59

digital, 59

transmit, 59

b/s, 27

back-substitution, 210

ball of noise, 34

band-pass filter, 21, 51

bandwidth, 63, 115

double-sided, 27

full, 27

is not data rate, 80

single-sided, 27

baseband, 27, 62, 63

complex, 24, 26, 69, 83, 164, 257

baseband thermal noise, 20

Bayes’ theorem, 222, 223

beacon, 21

beamformer, 165, 169

BER, see bit error rate

Bessel function, 216

modified, 216, 232

beta distribution

central, 148

beta function, 148

incomplete, 148

biased estimates, 255

binary, 134, 135

binary code, 128

binary-phase-shift keying, see BPSK

bipartite graph, 131

bit, 13

information, 126

parity, 126

bit error rate, 94

bits per channel usage, 28

bits per chip, 28

bits per sample, 28

bits per second, 27

bits per second per hertz, 28

bits per symbol, 28

block code, 128

block-wise fading channel, 174

Boltzmann constant, 19

bound

Shannon, 32

BPSK, 78

broadcast topology, 158

camera, 14

capacitor, 179

capacity

channel, 32, 33, 76, 80

low-SNR, 33

MIMO channel, 167

modulation, 80

outage, 174

real channel, 33

Shannon, 32

carrier frequency, 13, 63, 242

carrier recovery, 150

carrier-sense multiple access, see CSMA

Cartesian space, 191

cat videos, 13

CDF, 222

CDMA, 160

center frequency, 141

central β distribution, 148

central limit theorem, 19, 31, 229

central moment, 225

chain

amplifier, 55

receive, 23

transmit, 23

channel, 13, 31

block-wise fading, 174

dispersion, 15, 99

Doppler-frequency spread, 99

doubly dispersive, 99

flat-fading, 15, 76, 151, 163

frequency-selective, 15, 99, 163

line-of-sight, 16

memory, 15

multiple-input multiple-output (MIMO), 163,

166

multiple-input single-output (MISO), 172

narrowband, 112

single-input multiple-output (SIMO), 163

single-input single-output (SISO), 163

slow-fading, 174

channel capacity, 32, 33, 36, 80

channel distortion, 25

channel estimation, 23, 25, 26

channel impulse response, 100
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channel reciprocity, 168

channel usage, 28, 32, 34, 77, 80

channel-uninformed MIMO transmitter, 167

Charles Wheatstone, 12

chip, 28, 77, 80, 166

chip rate, 76, 77, 85

circulant matrix, 200

circular polarization, 17

class A amplifier, 55

class AB amplifier, 55

class B amplifier, 55

class D amplifier, 55

Claude Shannon, 31

closed set, 130

code

binary, 128

block, 128

forward error correction, 166

linear, 128

Morse, 78

space–time, 166, 170

systematic, 128, 135

Walsh, 160

code-division multiple access, see CDMA

codeword

sum, 129

coding, 115

source, 14, 44

column vector, 7

communications, 12, 31

analog, 151

complex baseband, 13, 24, 26, 62, 63, 69, 83, 164,

242, 257

complex conjugate, 5, 193

complex Gaussian noise, 20

complex hypervolume, 35

complex normal distribution, 229

complex number, 4

complex tone, 238

compression, 14

data, 23

lossy, 46

source, 25, 44

compression point

1 dB, 53

computational cost

FFT, 115

computer scientist, 80

conditional probability density, 222

confinement

spectral, 115

conjugate transpose, 193

constant

Boltzmann, 19

Planck, 19

constant modulus, 84, 85

constellation, 26, 41, 73, 76–78, 82

QPSK, 108

constraint length, 135

continuous-phase frequency-shift keying, see

CPFSK

control signals, 23, 25

conventional double-sideband amplitude

modulation, 176

converter

analog-to-digital, 14, 24, 67, 68, 70

digital-to-analog, 67, 70

convolution, 248

discrete, 104

sampled, 104

convolutional code, 134

non-recursive, 134

recursive, 134

correlated noise, 151

Costas loop, 151

covariance

spatial noise, 165

covariance matrix, 229, 230

MIMO transmit, 167

spatial, 164

CPFSK, 84

cross-correlation, 234

crystal oscillator, 73

age, 73

oven-controlled, 73

phase noise, 73

temperature, 73

temperature-compensated, 73

CSMA, 159

cumulative distribution function, 222

current, 16

DAC, 26, 67, 70, 71

data compression, 23

data link layer, 22

dB, 9

dBm, 52

dBW, 52

DC, 13, 62, 244

DC offset, 178, 179

de-spread, 160

de-spreading SNR, 161

decibel, 9

decision

hard, 76, 92, 126, 137

soft, 76, 126, 137

decoder

Viterbi, 137

decoding

hard, 126

soft, 126, 132
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decomposition

eigenvalue, 204

QR, 209

singular value, 207

subspace, 210

degrees of freedom

spatial, 166

delay spread, 15, 91, 99, 100, 115

root mean squared (RMS), 119

delta function, 8, 240

demodulation, 76, 91

analog FM, 185

analog PM, 185

hard, 76, 92

likelihood, 95

soft, 76

density

probability, 221

derivative

matrix determinant with respect to real scalar,

213

matrix inverse with respect to real scalar, 213

matrix log determinant with respect to real

scalar, 213

matrix trace with respect to real scalar, 213

matrix with respect to real scalar, 213

real, 212

vector with respect to real scalar, 212

destination, 13

detection

missed, 144

detection probability, 144

detection test statistic, 145–147, 150

detector

energy, 143

determinant, 202

DFT, 255

inverse, 114

taper, 257

window, 257

DFT matrix, 256

diagram

constellation, 78

differential modulation, 83

digital, 13

automatic gain control, 59

filter, 20, 257

IF, 70

modulation, 127

signal, 14

digital-to-analog converter, see DAC

Dirac delta function, 8

direct current, 13, 244

direct down-conversion, 67

direct up-conversion, 67

discrete autocorrelation, 254

discrete convolution, 104

discrete Fourier transform, 255

inverse, 114

matrix, 256

discrete set, 76

discrete-time Fourier transform, 253

dispersion, 15, 91

dispersive channel, 99

distance

Hamming, 130, 137

distortion, 15, 55

distribution, 221

χ2, 231

central β, 148

central χ2, 231

complex χ2, 231

complex Gaussian, 229

exponential, 230

Gaussian, 148, 229

noncentral β, 148

probability, 221

Rayleigh, 230

Rician, 232

distributive, 203

Doppler-frequency spread, 99, 151

dot product, 195

double-sideband amplitude modulation, 178

double-sideband suppressed-carrier amplitude

modulation, 176, 177

double-sided bandwidth, 27

doubly dispersive channel, 99

down-conversion, 13, 24, 67

draw, 221

DSB AM, 176, 178

DSB-SC AM, 176, 177

duplex, 157

frequency-division, 157

full, 52

in-band full, 157

time-division, 157, 168

dynamic range, 59

effective area, 18

Egyptians

early written language, 12

eigenvalues, 204, 207

2× 2 Hermitian matrix, 206

degenerate, 204

duplicated, 204

eigenvectors, 204

electromagnetic wave, 13, 16

electron beam, 52

Elisha Gray, 12

elliptic polarization, 17

encoding

source, 14
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energy detector, 143

energy signal, 237

energy spectral density (ESD), 109, 241, 249, 254

entropy, 36, 46, 229

envelope, 179

equalizer

adaptive, 91, 103

zero-forcing, 104

erf, 217

ergodic random process, 235

error

false-positive, 144

type-one, 144

type-two, 144

error correcting code, 25, 41, 115, 125

convolutional, 134

Hamming, 133

SISO, 171

error correction

hard decoding, 126

soft decoding, 126, 132

Viterbi decoder, 137

error function, 217

estimation

bias, 255

channel, 25

maximum a posteriori, 223

maximum likelihood, 151, 223

Euler’s formula, 4, 62

Euler’s number, 4

excess kurtosis, 227

exclusive-or (XOR), 134

external interference, 15

factorial, 215

false alarm, 144

false alarm probability, 144

false-positive error, 144

fast Fourier transform, see FFT

FDD, 157

FDMA, 159

Federal Communications Commission (FCC), 63

FFT, 24, 255, 257

inverse, 26, 114

taper, 257

window, 257

filter, 14, 24

adaptive, 103, 107

analog, 20, 257

approximate MMSE, 107

approximate Wiener, 107

band-pass, 21, 51

digital, 20, 257

finite-impulse-response (FIR), 111

high-pass, 21

IF, 69

low-pass, 21

minimum mean squared error (MMSE), 105

Parks–McClellan, 181

phase, 85

pre-selection, 51, 68

pulse shaping, 87

surface acoustic wave (SAW), 21, 257

Wiener, 105

zero-forcing, 104

finite bandwidth, 253

finite-impulse-response (FIR) filter, 111, 257

finite-state machine, 21

flat-fading channel, 15, 76, 151, 163

FM, 69, 176

demodulation, 185

forward error correction, 22, 25, 125, 166, 171

convolutional, 134

Hamming, 133

hard decoding, 126

LDPC, 133

LDPC code, 133

soft decoding, 126, 132

turbo code, 133, 134

Fourier series, 250

Fourier transform, 237, 239

angular frequency, 239

autocorrelation, 249

conjugation, 244

constant, 244

convolution, 248

cosine, 240, 244

DC, 244

derivative, 249

discrete, 255

discrete autocorrelation, 254

discrete-time, 253

even function, 245

frequency shift, 242

Gaussian function, 246

impulse train, 252

linear operator, 241

odd function, 245

real sinusoids, 240

sine, 240, 244

sine and cosine, 240

temporal scaling, 243

time reversal, 243

time shift, 241

top hat function, 246

unitary, 240

frame, 22

frequency

angular, 238

carrier, 63

center, 141

instantaneous, 84, 183
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intermediate, 26

normalized, 259

radio, 13

real, 238

frequency correction, 25

frequency hopping, 103

frequency modulation, 69, 176, 183

frequency offset estimation, 26

frequency offsets, 99

frequency planning, 69

frequency shift, 242

frequency spread, 151

frequency synchronization, 141, 142, 150

frequency synthesizer, 72

settling time, 74

frequency-division duplex, see FDD

frequency-division multiple access, see FDMA

frequency-selective channel, 15, 99, 163

frequency-shift keying, 84

Friis equation, 16, 40

Friis formula, 58

Frobenius norm, 202

FSK, 84

full bandwidth, 27

full-duplex, 52, 157

function

β, 148

analytic, 213

Bessel, 216

beta, 148

error, 217

gamma, 143

Gaussian, 246

Gaussian Q, 217

incomplete gamma, 144

Marcum Q, 218

probability density, 221

sinc, 86, 89, 112, 215, 216, 246

top hat, 86, 89, 112, 215, 246

gain

amplifier, 51

gain control

adaptive, 59

Galois field, 128

gamma function, 143, 215, 231

incomplete, 231

Gaussian distribution, 148

Gaussian function, 246

Gaussian minimum-shift keying, see GMSK

Gaussian noise, 19

Gaussian Q-function, 217

Gaussian signal, 77

generator matrix, 128

GF(2), 128, 134, 135

GMSK, 85

graph

bipartite, 131

guard bands

spectral, 41

Guglielmo Marconi, 12

Hadamard code, 160

Hadamard inequality, 204

Hadamard product, 203

Hamming code, 133

Hamming distance, 130, 137

hard decision, 76, 92, 126, 137

hard decoding, 126

hard demodulation, 76, 92

harmonics, 237

Hartley modulator, 180

Hata channel model, 120

Hedy Lamarr, 103

Hermitian conjugate, 193

Hermitian matrix, 198

heterodyne, 62

hidden-node problem, 159

high frequency, 26

high-order modulation, 41, 80

high-pass filter, 21

Hilbert space, 191

Hilbert transform, 180, 181

hop, 158

hopping

frequency, 103

horizontal polarization, 17

Householder transformation, 209

human voice, 14

hypersphere, 35

hypervolume

complex, 35

hypotheses testing, 143

I–Q, 64

mismatch, 68

i.i.d., 31, 228

ICI, 116

idempotent, 211

identically distributed, 228

identity matrix, 196

IF, 26, 69

digital, 70

IF filter, 69

IFFT, 114

IIP, 53

IIP3, 54

impulse response

channel, 100

in-band full-duplex, 157

in-phase, 64, 70

incomplete beta function, 148
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incomplete gamma function, 144, 215

independent, 227

independent and identically distributed, see i.i.d.

index

modulation, 183

infinite temporal support, 253

infinite-impulse-response (IIR) filter, 257

infinity norm, 201

information, 12, 31

mutual, 38

information source, 44

information source compression, 44

information theory, 31

inner product, 153, 195

Hermitian, 195

normalized, 147

input intercept point, 53

instantaneous frequency, 84, 183

integer number, 4

integrated signal-to-noise (SNR) ratio, 149

integration, 7

volume, 214

inter-subcarrier interference, 116

inter-symbol interference, 15, 99, 103, 110

intercept point, 53

interference

external , 15

inter-subcarrier, 116

inter-symbol, 99, 103, 110

intermediate frequency, see IF

interval

spectral coherence, 115

inverse

pseudo, 105

inverse DFT, 114

inverse discrete Fourier transform, 114

inverse FFT, 26, 114

IP, 53

IP3, 54

ISI, 15, 110

ISNR, 149

iterative soft decoding, 132

Jacobian, 225

Johnson–Nyquist noise, 19

K-factor, 232

Kelvin, 19

keying, 78

continuous-phase frequency shift, 84

frequency shift, 84

Gaussian minimum-shift, 85

minimum-shift, 84

klystron, 52

Kronecker delta, 8

Kronecker product, 161, 203

kurtosis, 227

excess, 227

L2-norm, 199, 201

Lamarr, Hedy, 103

lattice, 76

LDPC code, 133

length

constraint, 135

lens, 14

leptokurtic, 227

likelihood

demodulation, 95

symbol, 137

limit

Shannon, 32

line-of-sight

attenuation, 40

channel, 16

propagation, 16

received power, 40

linear amplifier, 84

linear code, 128

linear scale, 9

linear time-invariant system, see LTI

LNA, 15, 24, 51, 55, 59, 68

local oscillator, 99, 151

local oscillator phase noise, 41

logarithm, 5

complex value, 6

natural, 5

principal value, 7

translation of base, 6

logarithmic scale, 9

lossless source coding, 14

lossy source coding, 14

lossy source compression, 46

low-density-parity-check (LDPC) code, 133

low-noise amplifier, see LNA

low-pass filter, 21

low-SNR capacity, 33

low-SNR Shannon limit, 33

LTI, 102

MAC, 22, 25, 158

magnetron, 52

MAP, 223

MAP estimate, 223

Marcum Q-function, 147, 218

generalized, 218

marginal probability density, 222

matched filter, 160

matrix, 7, 192

2× 2 inverse, 197

circulant, 200

determinant, 202
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determinant of inverse, 203

diagonal, 194

discrete Fourier transform (DFT), 256

eigenvalues, 207

Frobenius norm, 202

generator, 128

Hadamard product, 203

Hermitian, 198

identity, 196

inverse of identity plus rank-1 matrices, 197

inverse of identity plus rank-2 matrices matrix,

197

inverse partitioned, 197

inversion, 196

Kronecker product, 203

low rank, 207

minor, 202

nonsingular, 196

orthonormal, 207, 208

parity check, 131

positive-definite, 198, 204, 208

positive-semidefinite, 198, 204, 208, 209

product, 196

projection, 210

quadratic Hermitian, 208

rank, 208

rank-1, 207

rank-2, 207

SVD of inverse, 208

Toeplitz, 200

trace, 200

unitary, 169, 198

upper triangular, 209

matrix decomposition, 204

maximum a posteriori estimate, 223

maximum likelihood estimation, 151, 223

maximum likelihood path, 137

maximum-redundancy space–time block coding,

171

mean, 225

mean of random process, 233

media access control, see MAC

memory, 15

mesh network, 158

MIMO channel, 163, 166

MIMO channel capacity, 167

MIMO transmit covariance matrix, 167

MIMO transmitter

channel-uninformed, 167

minimum mean squared error filter, 105

minimum-shift keying, 84

mismatch

I–Q, 68

MISO channel, 172

missed detection, 144

mixer, 59

mixing, 65

ML, 223

ML estimate, 223

MMSE

finite-sampled signal, 107

MMSE filter, 105

model

open systems interconnection (OSI), 21

single-carrier, 151

modulation, 26, 62, 76, 83, 115

amplitude, 69

analog, 177

angle, 183

digital, 127

frequency, 69, 183

higher order, 41, 80

OFDM, 112

phase, 183

pulse-shaping filter, 87

single-carrier, 26, 76

spectral shape, 85

up-conversion, 242

modulation index, 183

modulation-specific capacity, 80

modulator

Hartley, 180

modulus

constant, 84, 85

moment

central, 225

monophonic audio, 177

Monte Carlo evaluation, 175

Morse code, 78

MSK, 84

multiaccess receiver, 165

multipath, 169

multiple access

aloha, 158

carrier-sense, 159

code-division, 160

frequency-division, 159

time-division, 159

multiple-antenna receiver, 163

multiple-input multiple-output channel, see

MIMO channel

multiple-input single-output channel, see MISO

channel

multiplex, 25

multiplexing

spatial, 166

mutual information, 36, 38, 229

narrowband channel, 112

nats per second, 27

natural logarithm, 5

negative frequency, 62
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network, 158

mesh, 158

topology, 158

node, 158

noise, 15

complex baseband, 20

complex Gaussian , 20

correlated, 151

Gaussian, 19

Johnson–Nyquist, 19

out-of-band, 24

phase, 73, 99

spatial covariance matrix, 164, 165

transmitter, 52

noise ball, 34

noise factor, 55

noise figure, 9, 41, 55

non-recursive convolutional code, 134

noncausal, 89

noncentral β distribution, 148

noncentral χ2 distribution, 146

nonlinear, 15

nonlinearity, 27

nonsingular matrix, 196

norm, 201

Frobenius, 202

infinity, 201

L2, 199, 201

p, 201

zero, 201

normal distribution, 229

normalized frequency, 259

normalized inner product, 147

notation, 3, 191

Nyquist rate, 28

Nyquist sample rate, 27, 28

Nyquist sampling, 253

OCXO, 73

OFDM, 24, 26, 112, 257

OFDM modulation, 112

OIP, 54

Okumura–Hata channel model, 120

open systems interconnection model, see OSI

model

operator

projection, 148

optimize, 213

orthogonal, 160

orthogonal frequency-division multiplexing, see

OFDM

orthonormal, 169

orthonormal matrix, 207, 208

oscillator

crystal, 73

local, 99

oven-controlled crystal, 73

temperature-compensated crystal, 73

voltage controlled, 74, 185

OSI layer

application, 22

data link, 22

physical, 22

OSI model, 21, 120

OSI stack, 21

out-of-band noise, 24

outage capacity, 174

outer product, 195

output intercept point, 54

oven-controlled crystal oscillator, 73

oversample, 28, 89

p-norm, 201

packet, 22

parity bit, 25, 126

parity check matrix, 131

Parks–McClellan filter design, 181

passband, 13, 24, 26, 27, 62, 63, 177

path

maximum likelihood, 137

PDF, 221

periodogram, 254

phase filter, 85

phase modulation, 176, 183

sinusoidal, 184

phase noise, 73, 99, 151

local oscillator, 41

phase-lock loop, see PLL

photon, 27

physical layer, 22

pilot sequence, 23, 26

pilot signal, 23, 144

Planck constant, 19

platykurtic, 227

PLL, 73, 151, 185

PM, 176

demodulation, 185

polarization, 16

antenna, 16

circular, 17

elliptic, 17

horizontal, 17

vertical, 17

positive-definite matrix, 198, 204, 208

positive-semidefinite matrix, 198, 204

posterior probability density, 222

power, 9

power amplifier, 51

power control, 25

transmit, 59

power signal, 237, 250
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power spectral density, see PSD

pulse-shaping filter, 88

pre-selection filter, 51, 68

precoding

spatial, 170

prior probability density, 222

probability, 221

change of variables, 223

detection, 144

false alarm, 144

multivariate distribution, 227

probability density

a posteriori, 222

a priori, 222

conditional, 222

marginal, 222

posterior, 222

prior, 222

probability density function, 221

χ2, 143

zero-mean circularly symmetric complex

Gaussian, 20

probability distribution, 221

processing

direct down-conversion, 67

direct up-conversion, 67

down-conversion, 67

up-conversion, 67

processing chain

receive, 23

transmit, 23

product

inner, 195

Kronecker, 161

outer, 195

projection matrix, 210

projection operator, 148

propagation

line-of-sight, 16

propagation attenuation, 15

propagation delay, 15

PSD, 241, 249, 254

pseudoinverse, 105

pulse shaping, 78, 85

pulse-shaping filter, 24, 87

power spectral density, 88

QPSK, 78, 108

quadrature, 64, 70

quadrature-phase-shift keying, see QPSK

radiation pattern, 27

radio, 23

analog, 176

radio frequency, 13

random process, 233

ergodic, 235

mean, 233

stationary, 234

wide-sense stationary, 234

rate

chip, 76, 77, 85

Nyquist, 27, 28

sample, 89

symbol, 76, 85, 89

rate-distortion theory, 47

ratio

signal-to-interference, 174

real frequency, 238

real number, 4

receive chain, 23

received power

line-of-sight, 40

receiver, 13

multiaccess, 165

multiple-antenna, 163

nonlinearity, 15

reciprocity

channel, 168

recursive convolutional code, 134

redundancy

spatial, 166

reference signal, 144

register

shift, 134, 135

resampling, 24

resistive load

unit, 238

resistor, 179

resolvable delay spread, 102

resonant cavity, 52

RF, 13

Rician distribution, 147

K-factor, 232

RMS, 119

rolloff factor, 90

root mean squared, 119

row vector, 7

sample, 28

sample rate, 24, 89

Nyquist, 27, 28

sample-and-hold circuit, 71

sampled convolution, 104

Samuel Morse, 12

SAW filter, 21, 257

scalar, 4

scale

linear, 9

logarithmic, 9

scatterer, 99
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Schuster’s periodogram, 254

sequence

symbol, 77

SER, 94

series

Fourier, 250

Taylor, 6, 53

Volterra, 53

set

closed, 130

settling time

frequency synthesizer, 74

Shannon limit, 14, 25, 32, 127

low-SNR, 33

shift register, 134, 135

signal, 13

digital, 14

energy, 237

Gaussian, 77

power, 237

signal-to-noise ratio, see SNR

signal-to-noise-plus-interference ratio, see SINR

SIMO channel, 163

sinc function, 86, 89, 112, 215, 216, 246

single-carrier model, 151

single-carrier modulation, 26, 76

single-input multiple-output channel, see SIMO

channel

single-input single-output channel, see SISO

channel

single-sideband amplitude modulation, 176, 179

single-sided bandwidth, 27

singular value decomposition, see SVD

sink, 13

SINR, 174

sinusoidal phase modulation, 184

SISO channel, 163

SISO error correcting code, 171

skew, 226

slow-fading channel, 174

SNR, 9, 14, 15, 83

de-spreading, 161

integrated, 149

soft decision, 76, 126, 137

soft decoding, 126, 132

soft demodulation, 76

solid state amplifier, 52

source, 13

source coding, 14, 44

lossless, 14

lossy, 14

source compression, 25

lossless, 14, 44, 45

lossy, 14, 46

source encoding, 13

space

Cartesian, 191

Hilbert, 191

space–time block coding

maximum-redundancy, 171

space–time code, 166, 170

spatial degrees of freedom, 166

spatial multiplexing, 166

spatial noise covariance, 164, 165

spatial precoding, 170

spatial redundancy, 166

spectral allocation, 63

spectral analysis, 237

spectral coherence interval, 115

spectral confinement, 115

spectral density

energy, 241

power, 241

spectral efficiency, 32, 78, 115, 127, 160

spectral guard bands, 41

spectral harmonics, 237

spectral synchronization, 150

spectrum

pulse-shaping filter, 88

sphere hardening, 34

spread, 160

delay, 15, 99, 115

spreading code, 160

SSB AM, 176, 179

stability

filter, 259

stable filter, 259

stack

OSI, 21

star topology, 158

state transition, 137

stationary random process, 234

Stieltjes transform, 180

subcarrier, 112

number, 115

Sumerians

early written language, 12

superheterodyne, 62, 68, 70

down-conversion, 68

frequency planning, 69

up-conversion, 68

superheterodyne down-conversion, 70

superheterodyne up-conversion, 70

surface acoustic wave (SAW) filter, 21, 257

SVD, 207

symbol, 26, 28, 77

symbol error rate, 94

symbol likelihood, 137

symbol rate, 76, 85, 89

symbol sequence, 77
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synchronization, 23, 141

frequency, 25, 26, 141, 142, 150

spectral, 150

temporal, 153

time, 141, 153

timing, 25, 26

syndrome, 132

syndrome table, 133

synthesizer

frequency, 72

system

linear time-invariant, 102

systematic code, 128, 135

taper, 257

Taylor series, 6, 53

TCXO, 73

TDD, 157, 168

TDMA, 159

telegraph, invention, 12

telephone, invention, 12

temperature, Kelvin, 19

temperature-compensated crystal oscillator, see

TCXO

temporal scaling, 243

temporal synchronization, 153

test statistic

detection, 145–147, 150

thermal noise, 15

complex baseband, 20

threshold, 92

time reversal, 243

time shift, 241

time synchronization, 153

time-division duplex, see TDD

time-division multiple access, see TDMA

timing, 141

timing offset estimation, 26

timing synchronization, 141

Toeplitz matrix, 200

tone, 238

complex, 238

top hat function, 86, 89, 112, 215, 246

topology

broadcast, 158

network, 158

star, 158

trace, 200

track-and-hold circuit, 71

training data, 23

training sequence, 26

training signal, 144

transceiver, 157

transfer function, 259

transform

Fourier, 239

Hilbert, 180, 181

Stieltjes, 180

Z, 135

transformation

Householder, 209

transition

state, 137

transmit chain, 23

transmit covariance matrix, 167

transmit power control, 59

transmitter, 13

AM radio, 52

nonlinearity, 15

transmitter noise, 52

transpose, 193

trellis, 137

tube, 52

turbo code, 133, 134

type-one error, 144

type-two error, 144

unit resistive load, 238

unitary Fourier transform, 240

unitary matrix, 169, 198

up-conversion, 26, 67, 178, 242

up-convert, 13, 242

upper triangular matrix, 209

usage

channel, 77

use

channel, 32

variance, 226

VCO, 74, 185

vector, 7, 191

column, 7

inner product, 153

norm, 201

operation, 194

row, 7

space, 191

vertical polarization, 17

vestigial-sideband amplitude modulation, 176, 182

Viterbi decoder, 137

vocoder, 14, 46

voltage, 16

voltage level, 76

voltage-controlled oscillator, see VCO

Volterra series, 27, 53

VSB AM, 176, 182

Walsh code, 160

wave

electromagnetic, 16

waveform, 22

wide-sense stationary random process, 233, 234

www.cambridge.org/9781108833431
www.cambridge.org


Cambridge University Press
978-1-108-83343-1 — Modern Communications
Daniel W. Bliss 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

276 Index

Wiener filter, 105

Wiener–Hopf equation, 106

WiFi, 52

William Cooke, 12

window, 257

wireless

invention, 12

wireless communications system, 23

Woodbury’s formula, 197

XO, 73

XOR, 134

Z-transform, 135, 258

zero norm, 201

zero-crossing, 84

zero-forcing equalizer, 104

zero-forcing filter, 104
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