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Adhoc routing
ABR, 406
AODV, 404
DBF, 405
DSDV, 404–405
DSR, 404, 406
RICA, 403, 407
route reply (RREP), 406
route request (RREQ), 406

CDMA system
fundamental channels (FCHs), 240
supplemental channels (SCHs), 240

cellular networks
2G, 1
3.5G, 1
3G, 1
B3G, 1
UMTS, 297

channel adaptation
adaptive channel decoder, 68
adaptive channel encoder, 68

Channel Capacity, 46, 49–57
Channel capacity with no CSIT and

no CSIR, 73, 108–109
Channel capacity with CSIR only, 75,

108–109
Channel capacity with CSIT only, 94,

108–109
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Channel capacity with CSIT and
CSIR, 101, 108–109

Ergodic Channel Capacity, 71, 108–109
Outage Capacity, 72, 108–109

Channel Model
Memoryless channel, 45, 64
Block Fading Channels, 65
Quasi-static Fading Channels, 65, 86

channel quality
Causal feedback, 71
channel matrix, 4
channel state information, 4
channel state information (CSI), 4
CSIT, 67, 94
CSIR, 75
CSI feedback, 67
imperfect CSIR estimation, 114, 115
limited feedback, 119, 131

Combined Queueing Theory and
Information Theory in Cross Layer
Design

Delay Minimization, 454, 478, 480
EXP scheduler, 478
Generic Cross Layer Scheduling

Model, 451, 452
graph model, 456
Information Theoretical Model, 461
layering approach, 3
max-weight scheduler, 474
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modified max-weight scheduler, 476
ON-OFF model, 458
physical Layer models, 455
Stability Region, 454, 467, 469, 472
Throughput Optimal Scheduler, 474

connections
circuit switched, 298
packet switched, 298

cross-layer design
Broadcast Capacity Region, 236,

237
capacity-optimized scheduling, 242
coverage-optimized scheduling, 244
cross layer design with imperfect

CSIT, 262, 265
Cross Layer for Single Antenna

Systems, 246, 247
Cross Layer for Multi-Antenna

Systems, 247, 249
Frequency Offset Compension in

OFDMA, 437, 443
Genetic cross layer scheduling, 251
Multi-access Capacity Region, 236,

237
Multi-user diversity, 226, 259
Multi-user DS-CDMA/MISO, 414
Multi-user OFDMA/MISO, 426, 428,

434
OFDM, 420, 424
Timing synchronization in OFDMA,

437, 441
Wideband cross layer scheduler, 412,

429

fairness
CAF, 278
CIF, 276
effort fair, 274
ELF, 277
outcome fair, 274
proportional fair, 6, 192, 213, 277

genetic algorithm, 210

HSDPA
general, 298

MAC protocols
ALOHA, 238

capture effect, 239
DTDMA, 244
frame structure, 244
PRMA, 238
request collection and scheduling,

236
SCAMA, 245
slotted-ALOHA, 238

MIMO Adaptation Thresholds,
185

MIMO Link
Alamouti code, 155, 176
Antenna correlation, 2, 86, 88
Asymptotic MIMO capacity, 91, 131,

171, 173
BLAST architecture, 138
D-BLAST, 140
eigen-beamforming matrix, 56
fundamental tradeoff of spatial

diversity and spatial multiplexing,
180

Grassmannian precoding for MIMO,
107

H-BLAST, 139
Kullback-Leibler Distance, 200,

201
layered space time coding, 138
MIMO capacity, 129
MIMO Constellation Design, 203,

206
MMSE-SIC receiver, 146
optimal MIMO architecture

fast fading, 175
slow fading, 176

power water-filling, 159
SISO, 191
Space Time Trellis Code, 159
spatial multiplexing, 56, 189
spatial diversity, 155
successive interference cancellation,

145
V-BLAST, 139
zero-forcing (ZF), 144, 169

multiplexing
FDD, 297
OFDM, 334
TDD, 297

multi-user detection (MUD)
MMSE, 235
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Multi-user Performance
system capacity, 229
network coverage, 231, 232

Packet-Switched-Data Service
Cell-FACH/Cell-DCH, 392, 394
Dedicated Physical Control Channel,

380
Dedicated Physical Data Channel, 380
HSDPA scheduling, 398
Hybrid-ARQ, 400
Logical Channels, 375
MAC Layer, 382
OVSF, 372
QoS classes, 390
Radio interface protocol stack,

368–370
RLC layer, 383
RRC layer, 386
Transport Channels, 376, 391
UMTS Architecture, 365–367

Shannon’s coding theory, 4
signal constellation

Kullback-Leibler (KL) distance, 167
signal impairment

multipath fading, 1

UMTS
architecture, 298
BCCH, 306
BCH, 306
CCCH, 304
CN, 298
CPCH, 306
CPICH, 307
CSCF, 300
CTCH, 306
DCCH, 306, 316
DCH, 307
DPCH, 309
DSCH, 307
DTCH, 306
FACH, 306
general, 297
GGSN, 300
HLR, 300
MGCF, 300
MRF, 300

P-CCPCH, 307
PCCH, 306
PCH, 306
PCPCH, 309
PDCP, 301
PDSCH, 309
PRACH, 309
RACH, 306
Rel, 99, 303
RNC, 298
RRC, 301
RRC layer, 314
S-CCPCH, 307
SCH, 307
SGSN, 300
UE, 298
UTRAN, 298
VLR, 300

wireless channel
angle spread, 10
AWGN, 6
capacity, 55
coherence, 10
coherence time, 58
CSI, 97
defraction, 7
delay spread, 9
Doppler domain, 8
Doppler spread, 9
equivalence of discrete and

continuous domains, 20
flat fading channel, 17
Fourier transform, 8
frequency domain, 8
frequency selective fading, 19
imperfect CSI, 98
memory and memoryless, 57
microscopic fading, 7
multipath, 7, 55
orthonormal basis, 19
partial CSIT and CSIR, 114
perfect CSI, 56
random channels, 12
reflection, 7
space-frequency mapping, 17
time-frequency mapping, 15
time coherence, 11
wavenumber domain, 9
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wireless channels
Doppler shift, 356
Doppler spread, 245, 355

wireless communications
information theory, 30

inter-symbol interference, 333, 358
MAC layer, 5, 235, 363
physical layer, 3
routing layer, 6
wireless channel models, 6


