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2-way relay channel, 15
amplify and forward, 19, 51

broadcast channel
phase, 19
butterfly network, 7, 45

capacity region, 301
cardinality

extended, 23

full, 23

minimal, 23
chain rules, 295
channel class

random, 271
channel parametrization

common (linear), 62

relative (nonlinear), 62
channel state estimation, 208
complex-valued codebook, 128
compress and forward, 52
computation rate, 152
compute and forward, 88, 144
Cramer-Rao lower bound, 210, 213, 293
cut-set bound

multicast, 129

Gaussian network, 139
unicast, 302
multi-stage, 304

cycles, 45

decode and forward, 52
hierarchical, 56
joint, 56
decoding metric, 54
demodulator
soft-output, 55
denoise and forward, 52
denoising, 193
discrete Fourier transform, 284

entropy, 295
conditional, 295

equivalent dither, 309
estimator
Bayesian, 287
maximum a posteriori probability, 288
maximum likelihood, 289
minimum mean square error, 288
exclusive law, 22
generalized, 58
exclusive OR (XOR), 7

Fano’s inequality, 296
field, 285

finite, 286

Galois, 286

extended, 286

Fisher information matrix, 211
forward—backward algorithm, 86
friendly interference, 50
front-end

decoding metric, 55
full duplex, 127

Gaussian distribution, 284

Gaussian network, 139

generalized derivative, 151, 213, 215
(Wirtinger), 292

group, 285

half-duplex, 44

constrained, 112, 118
hierarchical

achievable rate

with H-Ifc cancellation, 266

alphabet, 61

BC, 47

capacity, 182

channel-combined constellation symbol, 61

codebook, 61, 69
conditionally regular, 276
isomorphic, 73
jointly isomorphic, 275
jointly regular, 275
constellation, 60
constellation dispersion channel, 166
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constellation mutual information, 169
constellation self-dispersion, 167
decode and forward, 21, 27, 56
decoder, 157
joint-metric, 75, 159
layered, 77, 159
decoding, 53, 74
decoding metric, 55, 78
demodulator, 55, 78
joint-metric sufficient statistic, 75
soft-aided, 87
sufficient statistic, 83
symbol-wise joint-metric sufficient statistic, 76
with marginalization, 79
distance metric, 81
multiplicity-resolving, 82
distance spectrum, 96
encapsulation, 46
equivalent channel, 165
with H-Ifc cancellation, 265
Ifc
decoupled coefficient optimization, 263
integer-constrained, 253
joint successive CF decoding, 258
successive CF coefficient nulling, 256
information, 50
interference, 252
interference cancellation, 233, 252
interference processing, 252
isomorphic codebook
conditionally regular, 266
regular, 169
joint interference processing, 251
MAC, 47
channel state estimator, 215
multi-map, 229
uneven delays, 219
message
Markov cut, 187
network processing inequality, 188
mutual information, 169
network code map, 48
linear, 106
network transfer function, 114
network transfer matrix, 114
pairwise error event
most probable, 93
pairwise error probability, 92
performance target, 71
principle, 46
rate
achievable, 169
converse, 174
self-dispersion
mutual information, 178
rate gap, 180

Index

self-distance spectrum, 96
side-information, 17, 22, 50
side-information decoding, 53, 99
doubly layered, 105
soft-output demodulator, 77
symbol, 48, 61
information, 22
hierarchical broadcast
analog, 54
direct, 54
network coding, 54
HNC map, 48
global, 57
joint, 273
phase invariant compliant, 222
extended, 53
full, 52
lossy, 53
minimal, 53
uniformly random, 160

independence conditional, 294
interference, 50
isomorphic

layered NCM, 73

joint decode and forward, 20, 26, 56
joint typicality lemma, 297

special forms, 299
joint-metric demodulator, 55

Kronecker product, 287

lattice, 304

cell volume, 305

code, 306

determinant, 305

Euclidean decoding, 308

fundamental Voronoi cell, 305

modulo channel rate, 312

modulo equivalent channel, 308
capacity, 311

modulo operation, 305

nearest neighbor quantizer, 305

nested code, 88, 306
construction A, 306

second order moment, 306

Voronoi cell, 305

Voronoi encoder, 308

MAP decoding

sequence, 290

symbol, 290
Markov chain, 295
mean square error, 210
modulo operation, 287
multiple access channel, 9
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phase, 19 processing
mutual information, 295 back-end, 47
front-end, 46
network coded modulation, 54, 67, 70 product component code, 72
block-structured, 236 projector
layered, 71 orthogonal, 286
doubly isomorphic, 105 pseudoinverse, 287
isomorphic, 92, 102, 155
OFDM waveform, 218 quantize and forward, 52
parameter invariant, 219
structured, 228 relay
isomorphic layered, 228 processing operation, 48
superposition-structured, 237 operation, 47
uniformly most powerful, 220 ring, 285
wireless cloud coding, 274 rotationally invariant, 128
layered
isomorphic, 73 self-folded NCM, 96, 97, 155, 167
phase invariant H-distance spectrum, 222 conditionally, 268
network coding, 7 singular fading, 31, 65
network-layer, 16 resolved, 65
over JDF, 56 unresolved, 65
network structure aware, 68 soft forward, 51
Neyman-Fisher factorization theorem, 214 stage, 44
noisy network coding, 130 homogenous, 45
achievable rates, 136 mixed, 45
Gaussian network, 142 scheduling, 118
BC, 45
observation mutual information, 169 MAC, 45
sufficient statistic, 214, 294
pairwise error, 290 joint-metric H-demodulator, 75
union upper bound, 291 synchronization, 208
pilot
based CSE, 209 two-way relay channel, 45
H-MAC CSE, 209 typical set, 296
signals, 209
preprocessor wireless cloud coding, 274
modulo lattice, 88 wireless physical layer network coding, 10
nonlinear, 88 WPNC cloud, 112
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