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access threshold, 157
ad hoc, 184
random network topology, 164
adaptive power allocation, 58, 66
greedy power allocation, 78
water-filling, 77
adaptive system, 335
Aloha
channel aware, 155
pure, 45
slotted, 46
energy efficiency, 304
average data rate, 263
average power, 264
average power consumption
slotted Aloha, 307

best response, 314
BS density, 328, 329
BS sleeping, 332
BSAA, 260

CAD-MAC, 182, 197
robustness, 198
C(T, 203
cell breathing, 333
cell size adaptation, 333
centralized scheduling
opportunistic
fair, 186
channel, 15
fast-fading, 19
flat
slow, 21
flat-fading, 19
frequency selective, 20
estimation, 22
path loss, 15
shadowing, 17
slow-fading, 19
small-scale fading, 18
channel aware, 149
channel estimation, 20

fast fading, 23
channel inversion, 159
CoMP, 333
complete contention resolution, 149
computation energy, 337
contention
type I, 186
type II, 187
contention probability, 159, 171, 191, 193, 207
contention resolution slot, 196, 197
coverage, 333
cross layer, 6, 152
CSMA, 46
1 persistent, 47
collision avoidance, 49
collision detection, 48
detection delay, 47
non-persistent, 47
p persistent, 47
CSMA/CA
contention window, 51

data rate region, 69

long-term, 85
delay analysis, 139
delay transmit diversity, 111
deployment efficiency, 327
distributed, 43
distributed MAC

efficiency, 196

optimal, 149, 197

channel aware, 182

dynamic subcarrier assignment, 58, 63

sorting-search algorithm, 75

efficiency, 197

EMMPA, 271

energy consumption, 245
circuit power, 246
lower bound, 245
time, 247
traffic load, 304
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energy efficiency, 25, 240, 322
antenna switching, 272
average, 264
capacity, 244
link, 29
methodology, 241
MIMO, 253

antenna switching, 273
MU-MIMO, 270
network, 29

convex, 325
OFDM, 253

MIMO, 252
PF, 30
power adaptation, 244
power allocation, 273
quasi concave, 254, 315

energy efficiency and spectral efficiency tradeoff

interference, 326

energy efficiency capacity, 245, 247, 273

circuit power
MU-MIMO, 271
frequency selective, 255
energy efficient
conservative nature, 317

energy-efficient cellular network, 321
energy-efficient deployment, 330, 331

energy-efficient design, 337

energy-efficient handover, 333

energy-efficient OFDMA
flat-fading, 285

energy-efficient resource allocation
no fairness, 287

energy efficient resource management

circuit management, 283
frequency domain, 284
space, 284
time domain, 283
energy-efficient scheduling
closed form, 293
energy efficient transmission
algorithm
superlinear, 262
circuit power
upper bound, 248
downlink, 257
link adaptation
closed form, 265
OFDMA, 257
power
closed-form, 265
QosS, 256
resource constraint, 257
energy efficient transmisson
frequency selective

optimal, 255
energy effieicny
rate adaptation, 244
equilibrium, 224, 315
frequency selective
unique, 317
frequency selective channel
multiple, 317
interference, 231
multi channel, 228
unique, 230
necessary and sufficient, 315
uniqueness
flat-fading, 316
ESPA, 274
convergence, 275
exposed terminal problem, 49
extreme value theory, 126, 132

fading
Nakagami, 134
Rayleigh, 130
fairness, 84
max—min, 84
proportional, 84
Fatou’s lemma, 106, 108
feasible power, 219
feeder loss, 334
FFR, 214
Foster—Lyapunov method, 106

GABS, 259
convergence, 261

heterogeneous channel, 185
heterogeneous networks, 331
hidden terminal problem, 49

ICR, 204, 210

Improved EMMPA
complexity, 277

improved EMMPA, 277

infrastructure, 2

interference avoidance, 205

interference detection, 211

interferer recognition, 208
trigger, 204

Iterative EMMPA, 275
complexity, 275

layer, 4
link, 4
MAC, 8
network, 5
PHY, 4,7
lighting
development
energy efficiency, 239
efficiency, 239
LS estimator, 21, 22
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M-QAM, 27
BER, 249
MAC
distributed
design rule, 44
energy efficient, 303
energy efficient, 301
robustness, 195
scheduling
sleeping, 304
throughput, 167
maximum stability region, 102
MIMO
antenna switching, 271
minimum network power, 329
minimum power consumption, 330
MU-MIMO, 266, 268
energy efficiency capacity, 270
energy efficient
power allocation, 270
multi-user diversity
distributed, 150

network coupling factor, 317
network energy efficience
no fairness, 293
network energy efficiency, 308, 328, 329
PF, 293
tradeoff
bandwidth, 286
multi user, 304
upperbound, 325
network spectral efficiency, 324
network throughput, 159, 190, 191

OFDM, 56
opportunistic random access
distributed scheduling
channel aware, 154
optimal BS density, 330
optimal rate allocation, 71

PF
energy efficiency, 288
power allocation
average power
peak power, 174
capability-limited, 176
water-filling, 265
energy efficient, 255
power amplifier, 334
power and rate relationship
network, 324
power constraint
average, 158
peak, 158

Index

power consumption

BS, 237

communication
transmission power, 241

computation
circuit power, 242

MIMO, 253

mode, 302

network, 328

OFDM, 253

power control, 217

circuit power dominance, 309

distributed, 221

elastic traffic, 222

energy efficient, 314
conservative, 326

interference dominance, 310

multi channel, 314

noise dominance, 310

non-concave, 222

pricing, 231

QoS, 33

rate adaptation, 58
rate and power relationship, 323
network, 324
rate-power relationship, 258
Rayleigh fading, 155
renewable energy, 334
resource allocation
tradeoff, 322
response function, 226
standard, 225
RF amplifier, 334
RTS/CTS, 51
fairness, 202

scheduler
centralized
channel aware, 160
scheduling, 167
« fair, 40
distributed
DOMRA, 166
energy efficiency
frequency selective, 291
PF metric, 297
energy efficiency metric, 295
joint channel- and queue-aware, 94
max throughput, 36
max—min, 38
normalized-SNR-based, 136
OFDMA, 95
EXP rule, 96
generalized QoS, 117
M-LWDF rule, 96
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scheduling (cont.)
max-sum-capacity, 95
MDU, 97, 118, 119
proportional fair, 96
opportunistic
splitting, 160
PF, 37
RR, 35
self-max-SNR, 186
utility, 39
spectral efficiency
link, 26
network, 27
upper bound, 326
stability, 100
standard interference function
energy efficient, 315
standard response function
convergence, 226
system architecture, 336

threshold, 162, 167, 172, 187, 192, 193, 207
tradeoff
network spectral and energy efficiency
no circuit power, 324
spectral and energy, 322
single user, 323
spectral efficiency and energy efficiency, 326
transmission power
M-QAM, 249
rate, 246
transmit power dominance
power control, 309
trigger, 210

utility function, 61
average data rate, 81
delay-based, 97
non-concave, 81
rate-based, 61

water-filling, 66
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