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HD-DVD and Blu-ray disc, 808-802
holographic memory, 811-813
hybrid recording, 811
intersymbol interference, 800
Kerr effect, 804, 810
magnetically amplifying magneto-
optical system, 811
magnetic super resolution, 810
near-field optical storage, 809-810
pupil obscuration method, 797-798
radial push-pull method, 798-800
radial wobble method, 798, 799
read channel, 801
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signal-to-noise ratio, 811
stylus, 796
three-spot method, 798, 799
tracking, 798-800
video compact disc, 807
write-once recording, 802-803

INDEX

optical minimum shift keying (OMSK),
450, 451
optical modulation formats, 455-456
optical modulators, 702-703
optical multiplexing, 569
optical multiplexing techniques,
607-611
optical network terminals (ONTS),
950-952, 953-954, 955
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procedural interrupt (PRI), 140
processing gain, 540, 678
processing overhead, 184-185
program-associated data (PAD), 648
programmable delay lines (PDLs), 772
progressive compression methods, 228
progressive dialers, 149
progressive scanning, 296
promiscuous listening, 391
propagation, 334
propagation delay, 623
propagation factor, 764
propagation paths, 685
proporational quality of service
differentiation, 914
proportional differentiation, 911
protect fiber, 165
protection and restoration schemes,
613, 920
protection lines, 939
protection schemes, 613, 929
protection switching, 939-24¢
protective jacket, 330
protocol data unit (PT:')), 942
protocol independerit rnulticast
(PIM), 57
protocol operaticn, 394
protocols
data ¢certnmuncations, 20
data liik layer of the OSI model,
30-39
n.essaging systems, 155
modems, 312
multimedia streaming, 283-285
network layer of the OSI model,
40-62
statistical time division multiplexing,
586-587
transport layer of the OSI model,
63-75
provider edge (PE) routers, 60
proxy caching, 287
Prucnal, P. R., 877, 886
Psaltis, D., 812
Psaras, 1., 66
PSD. See power spectral density (PSD)
pseudo header, 57
pseudonoise (PN) sequences, 547,
548-550, 677
pseudorandom binary sequence
(PRBS), 451, 678, 735
pseudorandom bit sequence
(PRBS), 736
pseudorandom postfix, 486
pseudorandom sequences, 547,
548-550, 678-679
pseudo-symbol, 501, 502
pseudoternary (PT) codes, 522-523, 524,
529-530

1007

PSTN. See public switched telephone
network (PSTN)
psychoaccoustical coding, 645
psychoaccoustical masking, 645
psychoacoustic model, 276
psychovisual domain, 237-239,
251-252
psychovisual redundancy, 228
public (or post) telephone and telegraph
(PTT), 117, 127
public switched data network
(PSDN), 131
public switched services, 159
public switched telephone network
(PSTN), 5, 158-177
access services, 159
analog systems, 169
architecture, 159-160
digital network synchronization, 168
digital switching, 166-168
digital transmission systems, 161-163
modems, 310
network access, 158-159
network management, 173-176
network performance, 173
numbering plan, 160
plesiochronous digital hierarchy,
163-164
service providers, 159
signaling systems, 168-173
in analog systems, 169
ITU-T Signaling System Number 7
(8S-7), 161, 169-173
standardization, 160-161
statistical time division multiplexing,
579, 581, 582
switching and synchronization,
166-168
digital network synchronization,
168
digital switching, 166-168
transport mechanisms, 161-166
digital transmission systems,
161-163
plesiochronous digital hierarchy,
163-164
synchronous digital hierarchy,
164-166
synchronous optical network,
164-166
transport services, 159
voice communication systems,
117-118
public telecommunications operators
(PTOs), 159
public telephone switched network
(PTSN), 193
pulse-amplitude modulation (PAM),
403-413
analog modulation, 103
applications, 410-412
channel performance limitations,
407-410
data signaling, 405-407
digital communications, 634
digital data transmission, 86
digital phase modulation, 510
high speed interface, 403-404



1008

pulse-amplitude modulation (cont.)
optical differential phase shift keying,
456, 468-469
quantization and companding, 87-88
signaling comparisons, 407-410
transmission system, 87
voice digitization technologies,
119, 120
wired communication, 404-405
pulse code modulation (PCM)
baseband digital transmission, 87
channel bandwidth, 89
digital radio broadcasting, 643
digital transmissions, 85
image compression, 214
information theory, 190
line coding, 522
modems, 310, 311
public switched telephone network,
161-162
speech and audio compression,
268, 269
time division multiplexing, 573
voice digitization technologies, 120
pulsed frequency modulation, 545
pulse-driven GMSK (PDGMSK),
450, 451
pulse duration modulation (PDM), 103,
119, 120
pulse envelope distortion, 729
pulse modulations, 86-87, 103, 120
pulse position modulation (PPM),
492-508
additive white Gaussian noise
channel, 503
analog modulation, 103
analog PPM, 492, 505
bit error rate, 497-500
bit-to-symbol mapping, 494-496
blind synchronization, 501-502
capacity of an optical channel,
502-503
additive white Gaussian noise
channel, 503
general capacity formulas, 503
Poisson channel, 503
channel model, 494
coded PPM, 495, 496-497, 500-501
combined PPM, 506
definition of, 493-494
detection of PPM symbols, 496-497
coded PPM, 496497
differential PPM, 505
digital data transmission, 86
with a fixed reference, 492
fundamentals of, 493-496
history of, 492
maximum likelihood detection,
496-497
medical sensors, 493
multipulse PPM, 504
oil and coal drilling, 493
on-off keying, 503-504
optical communications links,
492-493
overlapping PPM, 504-505
performance of PPM, 497-501
bit error rate, 497-500

INDEX

coded PPM, 500-501
symbol error rate, 497-500
pilot tones, 502
Poisson channel, 503
related modulations, 503-506
analog PPM, 505
combined PPM, 506
differential PPM, 505
multipulse PPM, 504
on-off keying, 503-504
overlapping PPM, 504-505
wavelength shift keying, 505-506
wave shift keying, 506
remotely controlled vehicles, 493
symbol, 493
symbol error rate, 497-500
synchronization, 501-502
blind synchronization, 501-502
pilot tones, 502
system design, 496
underwater acoustic communications
link, 493
voice digitization technologies,
119, 120
wavelength shift keying, 505-506
wave shift keying, 506
pulse shaping: intersymbol interference,
91-93
pulse-shaping filters, 426
pulse width modulation (PWM), R0
pumping, 752, 753
pump-modulated four-wave 1 ing, 741
pupil obscuration method, 797-798
Pursley, M. B., 539, 546,075
push, 64
Puzmanova, R., 359, 230, 381, 384
pyramid broadcesting, 288

QAM. See quadrature amplitude
medulation (QAM)
Q-cemovonent, 440-441, 443, 445,
446, 447
Qi W, 255
Qian, L. J., 868
Qiao, C., 587, 615, 616, 617, 618, 619,
909, 910, 913, 914, 922
Qo0S. See quality of service (QoS)
QPSK. See quadriphase shift keying
(QPSK)
Q-signaling (QSIG) standards, 124
quadrature amplitude modulation
(QAM)
carrierless amplitude phase
modulation, 426, 427, 428, 433
digital communications, 634, 638
digital radio broadcasting, 645,
646, 661
discrete multitone modulation, 475
facsimile transmissions, 132
frequency division multiplexing, 563
information theory, 190
modems, 314
orthogonal frequency division
multiplexing, 600
phase modulation, 424
spread spectrum signals, 676
quadrature amplitude modulation
(QAM) (I/Q) constellation, 190

quadrature carriers, 515, 563
quadrature detection, 417
quadrature phase shift keying (QPSK)
digital radio broadcasting, 645, 646
orthogonal frequency division
multiplexing, 597, 598
spread spectrum signals, 683
quadrature (Q) signals, 676
quadrature real spreading (Q-RS), 678
quadrature stream, 440
quadriphase shift keying (QPSK)
digital phase modulation, 510,
513-515, 516, 517, 518-519
phase modulation, 423-425
quadruple play of telecommunications, 4
Quagga, 49
Qualcomm, 539
quality assessment, 271
quality of service (QoS)
multimedia streaming, 285, 287
network layer of the OSI model,
51-52
optical burst switching, 624, 913-914
optical packet switching, 916
optical switching techniques in
WDM networks, 909, 910, 911,
913-914, 923
passive optical networks, 952
public switched telephone
network, 173
routers, 365, 368, 370
speech and audio compression, 280
spread spectrum signals, 683
statistical time division multiplexing,
583-584, 587
voice communications, 158
wavelength division multiplexing,
606, 617, 621-625
wireless channels, 334
Quality of Service Forum, 623
quality of service models, 623-624
quality of service provisions, 925-926
quantitative terms, 911
quantization
analog-to-digital conversion, 85
and companding, 87-88
data compressions, 204
high definition television, 297
image compression, 215-216
speech and audio compression, 268
quantization errors
data compression, 203
delta modulation, 88
pulse amplitude modulation, 87
speech and audio compression, 268
quantization noise, 87, 635
quantization parameter (QP), 249
quantization stage, 85
quantized discrete cosine transform
(QDCT), 230, 231, 238
quantized PPM (QPPM), 492
quantized values, 88
quantizer, 249
quantum confined Stark effect
(QCSE), 713
quantum cryptography, 907
quantum dots, 736-737
quantum key exchange, 187



quantum noise, 721

quarter common intermediate format
(QCIF), 244

quasi-continuous wavelength
tuning, 763

quasi harmonic broadcasting, 289

quaternary codes, 534

quaternary phase shift keying (QPSK),
542, 886, 887-888

Qudah, B., 289

queueing theory, 572-573

queue performance, 584

quick connect, 311

Qureshi, S. U. H., 430

R1 and R2 signaling systems, 169,
170-171
Rabiner, L. R., 151, 554
radar, 185, 186
Radhakrishnan, R., 867, 877
radial push-pull method, 798-800
radial wobble method, 798, 799
radiation modes, 831
Radio Advertising Bureau (RAB),
642, 643
radio broadcasting. See digital radio
broadcasting (DRB)
Radiocommunication Sector of the
International Telecommunication
Union (ITU-R), 161, 343
Radio Corporation of America, 294
radio frequency (RF)
digital radio broadcasting, 644
free-space optics, 902
frequency division multiplexing, 560
spread spectrum signals, 677
transmission subsystem, 653-657
wireless channels, 334, 337, 338
radio frequency interference (RFI), 354
radio frequency links, 904-905
radio government (RG), 323
Radio Manufacturers Association
(RMA), 294
radiometer, 541
radio wave propagation, 334-338, 340
Raffaelli, C., 916
Ragulsky, V. V., 903
raised cosine form, 429, 430
raised cosine roll-off Nyquist filter, 93
RAJAR, 670
rake receivers, 685-686
RAM. See random access memory
(RAM)
Ramamurthy, B., 622
Raman amplification, 741, 863, 864
Raman scattering
optical fiber communications, 701
optical signal regeneration, 729
optical solitons, 863, 868, 873
Raman susceptibility, 824
Ramaswami, R., 576, 770, 783
Ramaswamy, V., 756, 832
Rand, D., 877
random access, 34
random access memory (RAM)
lambda and sub-lambda switching,
773,776
modems, 311

INDEX

optical switching techniques in WDM
networks, 913
wavelength division multiplexing, 622
random early detection (RED), 73-74
randomly polarized, 746
random modulation, 541
rank mountable coupler, 836
Rao, K. R, 216, 217, 681
Rao, S. G., 287
Rappaport, T. S., 338, 340, 341, 342,
418,419, 518, 539, 553, 675, 684
Ratakonda, K., 248
rate adaption protocol (RAP), 72
rate control, 241-243, 252-255, 285
rate control algorithm, 242
rate-distortion bound, 228
rate-distortion function, 242
rate-distortion optimization (RDO), 249
rate-distortion (RD) theory, 213,
214, 221
rate distortion trade-off, 213-214
rate-of-return regulation, 5-6
rate shaping, 285, 286
Rawles, P, 116, 118, 121
Raybon, G., 464, 740
Rayburn, D., 665, 666
Rayleigh criterion, 764, 765
Rayleigh fading channel, 597, 598
Rayleigh random variable, 685
Rayleigh scattering, 701, 8153.31¢E,
817, 818
Raytheon, R. T., 689
Razzak, M., 828
RCA’s Photoradio 129
reactance tube, 1!
read address . coitrol, 378
read beam, 745-796
read channael, 801
RealNetworks, 665, 666
reairsoreading DSSS (RS DSSS), 678
reai-time control protocol (RTCP), 73,
283, 284-285
real-time protocol (RTP), 72-73,
283-285
real-time streaming protocol (RTSP),
153, 283-284
real-time transport protocol (RTP),
72-73
RealVideo-10, 262, 264
reamplification, 469, 705
reamplifying, reshaping, retiming (3R)
optical cross connects, 783
optical fiber communications, 705
optical signal regeneration, 730
regeneration, 730, 731
synchronous OCDM, 891, 892, 893
rearrangeably nonblocking
network, 790
rearrangeably nonblocking optical cross
connects, 785
reassembly, 40, 45-46
receipt notification (RN), 152
received power, 632
receiver blocks, 725-726
receiver implementation, 429-430
receiver operation, 115-116
receiver-oriented congestion
detection, 70

1009

receiver report (RR) packet, 284
receivers (RX)
digital communications, 630
frequency division multiplexing, 559
minimum shift keying, 444, 449-450
optical fiber communications, 693,
694, 695
optical multiplexing techniques,
607, 608
orthogonal frequency division
multiplexing, 595
pulse-amplitude modulation, 403
spread spectrum signals, 680,
684-686
wavelength division multiplexing, 607
wireless channels, 334, 335
receiver sensitivity, 632, 724, 732
reciprocal compensation, 9
reclocking, 705
Recommendation T.6, 143
Recommendation T.37, 145, 146, 147
Recommendation T.38, 145-146
reconfigurable free space optics
networks, 907
reconfigurable optical add-drop
multiplexers (ROADMs), 455, 855
recording formats, 299-301
record route, 41
recursive least squares (RLS), 432
red, green, blue (RGB) images, 142,
297, 302
reduced dialing, 121
reduced instruction set computing
(RISC), 185, 372
reduced resolution update (RRU), 246
redundancy
information theory, 180
line coding, 524-525, 535
speech and audio compression, 276
redundancy bits, 355
redundant array of independent disks
(RAID), 301-302
Reed, D. P, 372
Reed, G. T., 727
Reed-Solomon, 32-33, 361
Reed-Solomon (RS) codes, 98, 497,
500, 501, 800
Reed-Solomon FSC code (RS-FEC),
463-464
reference line, 133
reference voltages, 406
reflectance, 835, 853
reflection, 335-336, 697
reflective star, 841
refraction, 336, 697
refractive index (RI), 696, 698, 745
regenerate symbols, 84-85
regeneration
lambda and sub-lambda
switching, 772
optical fiber communications, 693,
694, 695
reamplifying, reshaping, retiming,
730, 731
synchronous optical network, 930
regenerative repeaters, 85
regional Bell operating companies
(RBOCs), 6



1010

region backbone, 51
regions of interest, 240
registrar, 400
registration admission status (RAS), 81
registration replies, 53
registration requests, 53
regular window (Wr), 288
Reibman, 584
Reichmann, K. C., 456
Reid, C. E., 183, 184, 187
Rejaie, R., 72
Rekhter, Y., 287
related modulations, 503-506
relation resonance, 710
relative element address designate
(READ), 132
relative entropy, 180
relative quality of service, 623
relative quality of service
differentiation, 914
relativity theory, 187
reliability, 40, 368
reliability information, 482
reliable periodic broadcast, 288
reliable service, 73
reliable transfer service elements
(RTSE), 78
remotely controlled vehicles, 493
remote operations service elements
(ROSE), 77
remote procedure call (RPC), 81
rendezvous function, 154
rendezvous point (RP), 51
Renner, T,, 371, 386
Reno, 69
Rensselaer Polytechnic Institute
Center, 250
repeaters
bridges, 390-391, 392
conducted communications media,
324, 325
error prevention, 352
optical amplifiers, 705
optical fiber communications, 695,
705-706
public switched telephone
network, 164
synchronous optical network, 930
request sharing, 289
reroute control, 174
reserved fields, 55
reset, 64
reshaping, 469, 705
residential subscriber lines, 159
residual signal, 272
resilient packet ring (RPR), 586, 587
resistor as a transimpedance, 723-724
resonators, 753, 755, 757
resource allocation, 600-601
resource reservation and release,
921, 922
resource reservation protocol (RSVP),
52,287, 587
resource reservation protocol-traffic
engineering (RSVP-TE), 52,
619, 919
resource sharing, 287-289
responsiveness, 68

INDEX

restoration schemes, 613, 920
resv message, 619
retiming, 469
retransmission, 33, 66
retransmission time-out (RTO), 66
retroreflectors, 902
return loss, 835
return to control (RTC), 138
return to zero (RZ)
alternate mark inversion codes, 529
bit error rate, 528
digital phase modulation, 511
Gaussian minimum shift keying, 451
line coding, 89, 522, 524, 527-528
optical differential phase shift
keying, 457
optical fiber communications, 693
optical receivers, 723
optical signal regeneration, 738, 739
optical transmitters, 708
power spectral density, 528
return-to-zero pulse width
modulation, 492
reverse color transform, 233-234
reverse path broadcasting (RPB), 51
reverse path forwarding (RPF), 51
reverse path multicasting (RPM), 51
reversible color transform (RCT), 233
rewritable recording, 803-805
Reza, F. M., 181, 187, 188
REF, radio frequency (RF)
Rhodes, R. R., 450, 451
Rice, P. L., 343
Rice, S. 0., 444
Richardson, D. J., 863
ridge or relief waveguides, 833
Riedi, R., 583
right-circula:lv polarized, 746
Rilum, J. K, 64, 765
ring conan«ctions, 328
ringiny wransients, 184
rings, 31, 939
ring switching, 941
ring topology, 321-322, 323
Riter, S., 492, 493, 505
Riza, N. A., 769
RJ-45 connector, 327, 328, 329
roaming agreements, 10
Roberts, J., 109, 110, 111
Roberts, J. W., 584
Roberts, R., 541
Roberts, W., 584
robust communications, 539, 661
Roddy, D., 553
Roden, M. S., 418
Rodriguez-Moral, A., 943, 945
Roger, G., 187
Rohling, H., 601
Roke Manor Research, 559
roll-off factor, 92
Roman communication methods,
127-128
Romkey, John, 35
root bridge, 394-395, 396, 398, 399
root mean square (RMS), 347, 718-719
root nodes, 200
root switch, 382
Rorres, C., 633

Rosberg, Z., 773
Rosen, E., 370, 586, 587, 909, 910
Rosen, N., 187
Ross, A. E., 492, 505
Ross, K., 366, 379
Ross, K. W, 32, 38, 401
Ross, R. W, 287
rotary dialing, 116
Rothenberg, J. E., 865
round-trip time (RTT), 66, 69, 70, 286
Rouskas, G., 911, 923
Rouskas, G. N., 915,916
route* add command, 48
routed network layer protocol, 40
route processing, 364
routers, 364-374
active networking, 372
architecture, evolution of, 369-370
dedicated processor-based
architecture, 369
shared processor-based
architecture, 369
switch-based architecture, 369-370
bridges, 392, 401
buffer management, 370-372
dedicated processor-based
architecture, 369
design developments, 370-373
design issues, 368
hardware components, 364-368
network interfaces, 364-366
network layer of the OSI model,
47-50
network layer protocols, 47
network processor, 372-373
routing processor, 367-368
secure routing, 373
shared bus, 366
shared processor-based
architecture, 369
switch-based architecture, 369-370
Routhier, S. A., 583
routing and wavelength assignment
(RWA), 614, 911, 919-920
routing header, 55
routing information field (RIF), 381
routing information protocol (RIP), 40,
49, 368
routing module (RM), 912
routing process, 383
routing processor, 367-368
routing protocols, 40
routing tables, 47
routing type, 55
Royal Institution in London, 293
Ruan, L., 828
Rubenchik, A. M., 866, 868
Ruiz, A., 594
run-length coding, 204
run length encoding (RLE), 193, 219
run length-limited (RLL), 801
Russell, John Scott, 861
Russell, P. S., 700
Russell, P. S. J., 869
Ruth, Babe, 129
Rutledge, J. C., 512, 519
Ryan, C. R., 443
Ryu, B. K., 583



RZ. See return to zero (RZ)
RZ-ODBPSK, 457-458

Sabanov, D. V., 836
Sabella, R., 783
SACK, 69
Saengudomlert, P., 926
Sagnac interferometer, 839
Said, A., 220
Saito, H., 377
Saitoh, K., 700
Sakamoto, T., 450
Sakata, T., 769
Saleh, A. A. M., 599, 608, 609
Saleh, B. E. A., 815, 819
Salehi, J. A., 885, 886
Salehi, M., 85, 87, 96, 97, 98, 102, 103,
105, 106, 107, 108, 109, 110, 111,
112, 416
Salguerro, J. R., 877
Saltzer, J. H., 372
sampling clock recovery, 636
sampling frequency, 268
sampling issues, 186-187
sampling theorem, 85-86, 268
Sams, H. W, 162
Sander, L., 449
Sander, W., 449
Santhanam, J., 729
Sanzi, F., 486
Sappington, D. E. M., 5
Sardesai, H. P., 886
Sarhan, N. J., 289
Sari, H., 596
Sarkar, T. K., 343
Sarolahti, P., 66
Saruwatari, M., 873
Sarwate, D. P., 678
Sasaki, A., 675
Sasase, 1., 504
Satellite CD Radio, 663
Satellite Communications, 538
satellite digital audio radio services
(SDARS)
development of, 663
digital radio broadcasting, 642,
662-665, 663
Sirius satellite radio, 664-665
XM satellite radio, 663-664
satellite TV providers, 9
Sato, K., 504, 783, 784, 786, 787
Satsuma, J., 862
saturable absorbers (SAs), 730,
737-738, 893
Sawahashi, M., 676, 682
Sayood, K., 242, 250
Scaglione, A., 485
scalability, 243, 255-257, 368, 769
scalable coders, 270
scalar quantization, 204-206, 215
scalar solitons, 866
scalar wave equations, 829
Scalora, M., 853
scattering functions, 336-337, 346
SC fiber (SCF), 888
Schafer, R. G., 261
Schafer, R. W., 85, 86, 182, 183, 184,
185, 189, 480

INDEX

Schawlow-Townes-Henry linewidth
equation, 755
scheduling mechanisms, 624
Schell, S. V., 449
Scheuer, J., 877
Schilling, D., 885
Schilling, D. L., 677
Schmidl, T. M., 600
Schoch, J. F., 583
Scholten, M., 943
Scholtz, R., 885
Scholtz, R. A., 538, 677
Schouhamer Immink, K. A., 800, 801
Schremer;, A. T., 763
Schroeder, G. W., 504
Schroff, N. B., 585
Schulzrinne, H., 72
Schur, R., 484
Schwartz, M., 104, 579, 584, 585
Schweber, W. L., 555
scintillation, 903
scrambling, 653-654
SDARS. See satellite digital audio radio
services (SDARS)
SDH. See synchronous digital
hierarchy (SDH)
secondary (S) sidebands, 654
second generation (2G) cellular systems,
675-676, 686-689
second generation (2G) networks; 11
section layer, 930
section overhead, 611, 925-936
sections, 930, 931
section-terminating 2qaipment
(STE), 93¢
secure hash algcithm 1 (SHA-1), 191
secure rovtitig;, 373
secure seckets layer (SSL), 80
securiy, 41, 365, 905
security association (SA), 55, 60
sccurity gateways, 59
security parameters index (SPI), 56
security policy database (SPD), 60
security routers, 59
Seferidis, V., 255, 258, 259
Segev, M., 866, 868, 870, 877
segment, 64
segments left, 55
Segur, H., 862
Seifert, R., 400
Seikai, S., 820
selected mapping (SLM), 599
selection combining, 685
selective acknowledgements (sacks), 69
selective reject, 33
selective repeats, 69
selectors, 52, 379
self-healing rings, 940-942
self-imaging effect, 844
self-induced transparency, 864
self-near end cross talk, 432
self-phase modulation (SPM)
optical differential phase shift
keying, 464
optical fiber communications, 702
optical fibers, 822-823
optical signal regeneration, 729,
740-741

1011

optical solitons, 872
self-routing switches, 378-379
self-similar process, 583
self-synchronization, 524
Selviah, D. R., 704
semaphore, 128
semiconductor distributed Bragg
reflector, 760
semiconductor laser technology, 904
semiconductor materials, 746-748
semiconductor optical amplifiers
(SOAs), 730, 733-737, 769, 785
Semke, J., 285
Sen, P., 584
Sen, S., 285
sender and receiver devices, 20
sender report (SR) packet, 284
sending window, 66
Senior, J. M., 857
sensor characteristics, 185-186
Seo, K., 854
Seo, S.-W,, 386, 387
sequence number, 64
sequence number field, 56
sequence numbering, 284
sequency theory, 195
séquential colour avec mémoire
(SECAM), 294, 562, 563
Serak, S. V., 874, 875
serial binary signal, 161
serializer, 403, 404
serially concatenated PPM (SCPPM),
500-501
serial signal, 403
serial-to-parallel (S/P) converter, 451
serial transmission, 22
server design, 287-289
servers, 20, 155
service access points (SAPs), 25
service classes, 911
service control points (SCPs), 171-172
service cycle, 953
service description channels (SDCs),
660, 661
service information (SI), 648
service multiplex subsystem, 653
service nodes, 160
service notification (SN), 152
service primitives, 78, 79, 80
service providers, 159
service switching points (SSPs),
171-172
Seshan, K., 829
session description protocol (SDP), 154
session establishment, 80
session initiation protocol (SIP)
characteristics, 154-155
facsimile transmissions, 145
public switched telephone
network, 176
voice messaging systems, 153-155
session layer of the OSI model, 24,
79-80
sessions, 80
Sethi, S., 287
set partitioning in hierarchical trees
(SPIHT), 220, 221
Sevast’yanov, B. A., 584



1012

severely errored second ratio
(SESR), 173
severely errored second (SES), 173
Shaari, S., 837
Shabat, A. B., 862
shadowing, 338, 340-341, 344
Shah, S. 1. A, 776
Shahabuddin, P., 289
Shalaby, M., 867, 873
Shalash, A. F,, 435, 436
Shank, C. V., 759, 831
Shanmugan, K., 104, 110
Shannon, C. E., 178, 179, 180, 181, 199,
200, 201, 213, 214, 228, 486, 502
Shannon bound, 98
Shannon capacity, 484
Shannon limit, 493
Shannon rate-distortion bound, 228
Shannon’s theory, 178-181, 196
channel capacity, 178
entropy, 178-181, 229
the fundamental theorem, 181
noise and the fundamental
theorem, 181
shape-adaptive discrete cosine
transform (SA-DCT), 259
shape-gain vector quantization, 207
Shapiro, E. G., 864
Shapiro, J. M., 210, 220
shared buffer, 622
shared bus, 366
shared communication lines, 568-569
shared link protection, 920
shared memory-based backplane, 366
shared-memory switches, 376-377
shared path protection, 920
shared processor-based
architecture, 369
shared protection schemes, 920
Shay, M. T., 505
Shay, W. A., 359, 492, 493, 574, 576
shells, 752
Shenker, S., 287
Shenoy, P., 289
Shepler, S., 82
Sheppard, A. P, 867
Sherlock, G., 874
Sheu, S., 287, 288
Shibata, N., 820
shielded twisted-pair (STP) media, 326,
327,329
Shih, M. F,, 867, 871, 877
Shih, S., 217
Shimizu, M., 841
Shin, M., 469
Shkhunov, V. V., 871
short codes, 678, 679, 686
short-loop ADSL, 316-317
short message service (SMS), 150
short term fairness, 67
short-term filter, 273
short-term prediction filter, 272
shot noise, 635, 719
Shroff, 585
Shtaif, M., 460
Shure, L., 183, 184, 186, 188, 189, 190
Shwedyk, E., 440
Sidi, M., 775

INDEX

Sidorovich, V. G., 903
Siegmund, W.,, 31
signal attenuation, 323-324
signal bounce, 321
signal coding, 188-192
signal compression, 192-193
signal constellation, 426
signal framing, 574
signal generation, 104-109, 661-662
signaling, 160, 910, 919-924
signaling connection control part
(SCCP), 172-173
signaling data link, 172
signaling in optical burst switching,
920-923
signaling in optical label switching,
923-924
signaling in wavelength routing, 919
signaling network functions, 172
signaling protocols, 618-620, 624-625
Signaling System Number 1 (SS-1), 169
Signaling System Number 7 (SS-7), 161,
169-173
signaling systems, 161, 168-173
signaling unit delimitation and
alignment, 172
signal integrity, 411
signal link control, 172
signal model, 677-678
signal power to quantization nois¢
power (S/N), 87
signal regeneration, 352, 353
signals, 733, 930
signal strength, 120
signal-to-interference )'us noise ratio
(SINR), 634
signal-to-interfere: ce power (SNR), 888
signal-to-noise ratio (SNR)
amplitna= aodulation, 106
digitai communications, 633, 638
digival transmissions, 84, 98
discrete multitone modulation, 482,
485-486
error sources, 353
frequency modulation, 418-419
image compression, 212
optical differential phase shift
keying, 460
optical memories, 811
optical receivers, 722
optical signal regeneration, 735
optical transmitters, 709
pulse-amplitude modulation, 405
pulse position modulation, 494
speech and audio compression, 271
video compression, 243
signal transfer points (STPs), 171-172
signal transmission, 84
Sikora, T., 259
Silberberg, Y., 867, 868
silicon on insulator (SOI), 769
silicon photonics, 727
Silverman, P. J., 488
Silvestre, E., 700
Simith, D. A., 787
Simmons, J. M., 608, 609
Simon, M., 107, 111, 441, 443, 450, 519,
522,523, 524, 538, 546

Simon, M. K., 677, 678

Simony, E., 469

simple analytical models, 338

simple mail transfer protocol
(SMTP), 146

simple mode, 145

simple network management protocol
(SNMP), 45, 174-176

simple profile, 259

simplex transmissions, 23, 312

Simpson, W., 942

sinc, 186

Sincerbox, G., 796, 798, 800, 801, 803,
804, 807, 812

sinc-type waveforms, 92

Singh, J., 747

Singh, R., 726

single association control function
(SACF), 78

single association object (SAO), 78

single-attachment concentrators
(SACs), 36

single-bit errors, 354, 357, 359-360

single-carrier modulation (SCM), 591,
592, 596, 598, 599

vingle concatenated SONET
(STS-Nc), 937

single frequency network (SFN), 643

single frequency signaling, 169

single-homed, 43

single instruction, multiple data
(SIMD), 184-185

single longitudinal mode (SLM) lasers,
754-755

single-mode fibers (SMF), 695, 698, 699,
701, 818

single mode suppression ratio
(SMSR), 755

single sideband (SSB), 560

single-sideband amplitude modulation
(SSB AM), 104, 107-108, 556

single-sideband suppressed carrier
(SSB-SC), 556

single-step optical buffers, 913

single-wavelength phase modulator, 456

single-window coupler, 836

Sinha, P, 71

sink, 629

Sinks, C., 330

Sinnreich, H., 153

sinusoidal signal, 110

sinusoidal wave, 102

Sinzinger, S., 846

SIP. See session initiation protocol (SIP)

Sipe, J. E., 872

Sirius Satellite Radio, 646, 662,
664-665, 671

Sisalem, D., 72

Sitaram, D., 289

Sitaraman, S., 913

Sivalingam, K. M., 909, 925

Sivarajan, K. N., 576, 770, 783

six-way star, 842

Sizuki, K., 865

Skelly, P., 584

skip route control, 174

Sklar, B, 112, 113, 161, 540, 541,
542, 546



Skodras, A., 223

Skryabin, D., 866

skyscraper broadcasting (SB), 288

slicer, 637

slices, 246

sliding buffer frame, 184

sliding window operation, 65

sliding window protocol, 362

sliding windows, 33

slot channel, 494

slotted optical packet switching, 615

slow-fading channels, 348

slow start, 69

slow start threshold (SSTHRESH), 69

Smalley, E., 748

small-scale fading, 334, 348, 349

smartly forwarded frames, 391-392

smart terminal, 20

Smirnov, V., 857

Smith, D., 112, 113

Smith, K., 864

Smith, M. J. T,, 218

Smith, N. J., 863

Smith, R. G., 725

smoothness, 68

Snell’s law, 697

SNR. See signal-to-noise ratio (SNR)

SNR scalable profile, 259

Snyder, A. W,, 831, 866, 867, 871

Snyder, C. A., 123

Soccolich, C. E., 873

Society of Motion Picture and Television
Engineers (SMPTE), 261, 295

Socolofsky, T., 80

soft decision decoder, 497

soft decoding, 637

soft demapper, 483

soft state protocol, 396

software dialers, 149

software modem, 311

SoftWright, 335

Sokoloff, J. P., 873

Soldano, L. B., 844

solid immersion lens (SIL), 809

solitons. See optical solitons

Sonalkar, R. V., 487

sonar, 185

Sondhi, M. M., 585

SONET. See synchronous optical
network (SONET)

Song, C., 372

Song, K. B., 489

Song, M., 371, 386, 387

Song, S., 824

soot, 700

Sotiris, E. P., 829

Sotobayashi, H., 885, 886, 887, 888,
891, 894

Soto-Crespo, J. M., 866, 868

source address, 36, 38, 54, 57

source coding theory, 213-216

source description items (SDES), 284

source encoding, 630

source identification, 284, 285

source ports, 64

source-route switching, 381

source-route transparent switching, 381

source routing, 365

INDEX

source-routing bridges, 391-392
source sequence, 630
sources of digital communications, 629
Southampton University, 886
space, communication to, 906
spaced-frequency Doppler spread
function, 346
space-division-multiplexing (SDM), 876
space-division switches, 377, 378
space-division switching (S), 166
spaced-time, spaced-frequency
correlation function, 346
space switching, 167, 785-787, 788-789
Space Systems/Loral, 664
space-time correlation function, 346
space-time-space (STS) switch, 167-168
space variability, 334
spacial domain, 245-249
spacial light modulator, 812
Spanke, R. A., 785
Spanke network, 785
spanning tree algorithm (STA), 382-383,
393-398
spanning tree protocol (STP), 393
span switching, 941
spare field, 932
spark gap transmitters, 538
sparse mode PIM (PIM-SM), 51
sparse wavelength conversion, 62
spatial audio coding, 278
spatial domain, 234-237
spatial interpolation, 2&¢
spatially scalable prefile, 259
spatial multiplering. 640
spatial optical sohisns, 865-867
spatial redundai:y, 228
spatial-solitor approach, 876
spatio-temiporal analogy, 866
spatio teinporal solitons, 867-868
SPE. See synchronous payload
envelope (SPE)
specific application service element
(SASE), 77
spectral band replication (SBR), 278,
660, 661
spectral linewidth, 749, 751, 755
spectral redundancy, 228
spectral spreading performance
figures, 678
spectral width, 749-750, 851-852
spectrum control, 519-520
spectrum efficiency, 650
spectrum spreading, 539-540
spectrum suitable for channel, 524
speech and audio compression, 268-281
applications, 280
audio-coding techniques, 276-280
enhanced techniques, 278-279
standards, 279-280
packet networks, 269-271
quality assessment, 271
speech-coding techniques, 271-276
standards, 274-276
speech-coding techniques, 271-276,
274-276
Speidel, J., 484
Spilker, J. J., 539
splicers, 695

1013

split-phase coding, 531
splitters, 695
splitting, 836
splitting-and-delivery (SD) switches, 790
splitting ratio, 834
SPM. See self-phase modulation (SPM)
spontaneous emission, 752
spreading factors, 677, 678
spreading loss, 339
spreading sequence, 677-678
spread spectrum (SS), 538-552
advantages of, 541-542
code division multiple access, 539,
542, 547-548
performance, 548
direct sequence, 539, 542, 543,
545-547
interference performance, 546-547
frequency-hopping, 542-544, 547
hybrids, 544-545
interface rejection, 541
interference performance, 546-547
jamming game viewpoint, 540-541
multi-access link control, 34
power spectral density, 541
processing gain, 540
pseudonoise sequences, 547, 548-550
random modulation, 541
robust communications, 539
signals for digital communications.
See spread spectrum (SS) signals
for digital communications
spectrum spreading, 539-540
time-hopping, 544
time-of-arrival measurements,
541-542
types of, 542-545
spread spectrum (SS) signals for digital
communications, 675-691
CDMA mobile communications
standards, 686—688
CDMA2000, 676, 682, 688
China’s TD-SCDMA, 676, 682,
688-689
interim standard 95, 675, 686-687
Universal Mobile
Telecommunications System,
676, 682, 687-688
UTMS terrestrial radio access,
687-688
CDMA system, capacity of, 683
cellular networks, 683-684
cellular systems, 675-676
China’s TD-SCDMA, 676, 682,
688-689
code division multiple access, 675,
676, 681-684
CDMA system, capacity of, 683
cellular networks, 683-684
frequency, time, and code division
multiplexing, 681
multiple access interference,
682-683
multirate code division
multiplexing, 681-682
universal frequency reuse, 683-684
complex spreading, 678
correlation receivers, 680, 634



1014

spread spectrum (SS) signals for digital
communications (cont.)
direct sequence spread spectrum, 677
DSSS bandwidth occupancy, 678
DSSS modem, architecture of,
679-681
DSSS signal model, 677-678
frequency, time, and code division
multiplexing, 681
frequency hopping spread
spectrum, 677
interim standard 95, 675, 686-687
long code, 678, 679
multiple access interference, 682-683
multirate code division multiplexing,
681-682
narrowband, 676-677
pseudorandom sequence generators,
678-679
rake receivers, 685-686
real spreading, 678
receivers, 684-686
correlation receivers, 680, 684
rake receivers, 685-686
synchronization functions, 684-685
short code, 678, 679
spectral spreading performance
figures, 678
synchronization functions, 684-685
universal frequency reuse, 683-684
Universal Mobile Telecommunications
System, 676, 682, 687-688
UTMS terrestrial radio access,
687-688
see also spread spectrum (SS)
SprintLink, 287
sprites, 259
Spurgeon, C. E., 327, 328
spurious time-out, 66
squarer, 444
square root raised cosine (SRRC), 677,
678, 679
Squier, Major George O., 579
Squier, R., 867, 877
SRAM, 371
Srinivasan, M., 500, 501, 505
Sriram, K., 584
SS. See spread spectrum (SS); spread
spectrum (SS) signals for digital
communications
staggered quadrature phase-shift keying
(SQPSK), 440, 519
Stallings, W., 31, 123, 391, 572
Stamp, M., 191
Stamper, D., 124
standard definition television
(SDTV), 294, 295
standard intermediate format (SIF), 257
Standard Telecommunications
Laboratories, 692
Stanton, P. H., 450
star, 31
star couplers, 775, 841-842
star networks, 842
Starr, T., 488, 948
start delimiters, 35, 36
start-of-frame delimiter, 38
star topology, 31, 321, 323

INDEX

star-wired ring topology, 322, 323
static lightpath allocation, 911
static lightpath establishment (SLE), 614
static routing, 47-49, 367
station cache, 392
station information service (SIS), 653
station message detail reporting
(SMDR), 122
station (or line) card, 121
stations, 36
statistical admission control, 287
statistical multiplexer, 572
statistical multiplexing gain (SMG), 582
statistical packet division multiplexing,
582-586
statistical time division multiplexing
(STDM), 579-590
packet traffic features, 583-584
protocols, 586-587
statistical packet division
multiplexing, 582-586
packet traffic features, 583-584
performance models, 584-586
see also time division multiplexing
(TDM)
statistical wireless channel model,
344-346
STDM. See statistical time division
multiplexing (STDM)
Steblina, V. V., 866, 877
Steffey, J. R., 545
Stegeman, G. 1., 865, 866, 847 288, 877
Steiglitz, K., 867, 877
Steiner tree, 51
step-index fibers, 693
Stevens, W., 69
Stiliadis, D., 369
still image frane compression, 196
stimulated atsorption, 752
stimulated emission, 752
stimulated Raman scattering (SRS),
863, 873
Siokes vector, 822
Stolen, R. H., 864
Stone, J., 32
storage area networking (SAN), 929, 943
storage area network (SAN), 301
storage subsystem management, 289
store-and-forward service, 145
store-and-forward switching, 380
store-and-forward unit (SFU), 145
straight connection (SC)
connectors, 330
straight (ST) connectors, 330
straight-through wiring, 329
Strang, G., 196
stream control transmission protocol
(SCTP), 63,73
stream identifier, 41
streaming, 269, 280
streaming audio codec, 666
streaming protocols, 283-285
streaming server, 282, 283
stream merging, 287-288
stream tapping and patching, 287
Streetman, B. G., 132, 834
Stremler, F. G., 565
strictly nonblocking networks, 790

strictly nonblocking optical cross
connects, 785

strict secure routing, 41

Striegler, A. G., 740

strip-loaded waveguides, 833-834

Strowger, Almon Brown, 117

structured audio, 279

structure of management information
(SMI), 174

stub domain, 45

Su, C.-M.,, 540

Su, D, 911

sub-band coding, 209-210, 215

sub-band decomposition, 209

subcarrier recovery, 600

subchannel, 639

sub-lambda switching. See lambda and
sub-lambda switching

submacroblocks, 247

subminiature type A (SMA)
connectors, 330

subnetting, 42-43, 57

subnetwork attachment point
(SNAP), 942

s1baetwork connection protection
physical rings (SNCPRings), 940

Subramaniam, S., 909, 925

subscriber line charge (SLC), 6, 8

subscriber number, 160

substitution codes, 530-531

Suda, H., 676

Suematsu, 754

sufficient statistics, 680, 681

Suhara, T., 761, 830, 831

Sukhorukov, A. P., 868

Sullivan, G., 249, 250

Sullivan, W. A., 438

Sumida, J. T., 450

sum of absolute deviation (SAD),
254, 255

Sundberg, C.-E. W,, 511

Sunde’s frequency shift keying,
419, 444

Sun Microsystems, 81

Sun Microsystems'’s network file system
(Sun-NSF), 82

sunshine switches, 379

Suntsov, S., 870

supercontinuum (SC), 887

super cycles, 777

superframe (SF), 162, 168, 574, 662

superframe format, 574-575

superheterodyne principle, 416

supernetting. See classless interdomain
routing (CIDR)

super-resolution near-field structure
(Super-RENS), 810

super video compact disc (SVCD), 807

supervisory signals, 168-169

supplemental program service
(SPS), 653

supplemental program service audio
(SPSA), 653

suppressed carrier, 556

suppressed carrier signal, 106

surface accoustic wave (SAW), 189

surface-conductive electron emitter, 302

surface-emitting LEDs, 748



surveillance and control, 173
Susanto, H., 868
Sust, M., 885
Suzuki, M., 863
Sveum, M., 117
Swann, C. M., 7
Swartzlander, G. A., 877
switch-based architecture, 369-370
switchboard operators, 117
switch controllers, 779
switch control unit (SCU), 617, 912, 915
switched access lines, 6
switched Ethernet, 393
switched services, 159
switches, 375-389
architectures, 375-379
ATM switches, 384-385
bridges, 391
conducted communications
media, 321
crossbar switches, 377
Ethernet switches, 380, 381
generic, 376
hardware components, 375-376
knockout switches, 377-378
LAN switches, 379-383
Ethernet switches, 380, 381
spanning tree algorithm, 382-383
token ring switches, 380-381
virtual LAN switching capabilities,
381-382
mixed traffic switching capability,
386-387
multicast switching capability,
385-386
no speedup requirement
architectures, 386
optical fiber communications,
702-703
packet switches, 383-384
performance metrics, 379
self-routing switches, 378-379
shared-memory switches, 376-377
spanning tree algorithm, 382-383
sunshine switches, 379
token ring switches, 380-381
virtual LAN switching capabilities,
381-382
WAN switches, 383-386
ATM switches, 384-385
multicast switching capability,
385-386
packet switches, 383-384
wavelength division multiplexing, 616
switch ID, 382
switching fabrics (SFs), 368, 375
switching hub, 31
switching matrix, 121, 122
switching nodes, 160
switching office, 117
switching perspectives, 925-926
switching predictive (SP) frames, 256
switching speed, 768
switching techniques, 614-618
symbol boundaries, 511
symbol distance, 84
symbol error rate (SER)
digital communications, 633, 639

INDEX

digital transmission, 84
pulse position modulation, 497-500
symbol intervals, 511
symbol rate, 313, 510
symbol repetition, 686
symbols, 630
symbols transmission, 84
symbol synchronization, 502, 505, 519
symbol timing, 636
symmetric 50/50 coupler, 840
symmetric digital subscriber line, 948
symmetric extension, 218
symmetric modes, 845
symmetry in information theory, 189
syn, 64, 65
synchronization
digital communications, 636
digital phase modulation, 519
minimum shift keying, 444-445
modems, 311, 312
pulse position modulation, 501-502
spread spectrum signals, 684-685
time division multiplexing, 574
synchronization functions, 684-685
synchronization implementation,
433-434
synchronization source identifier
(SSRC), 284
synchronous code division multipiexing
(SCDM), 681
synchronous data-link con‘ro,
(SDLC), 35
synchronous demod:lation, 107
synchronous digita! hicrarchy (SDH),
929-947
contiguous coscatenation, 937
data trancport, 942-943
gener‘c ‘raming procedure, 937-938
pubiic switched telephone network,
161, 164-166
siatistical time division multiplexing,
579, 580, 586, 587
time division multiplexing, 576-577
virtual concatenation, 943-944, 945
wavelength division multiplexing,
606, 611
synchronous-feedback control
system, 68
synchronous modulation (SM), 732, 739
synchronous optical code division
multiplexing systems, 885-899
high spectral efficiency transport
system, 887-890
optical path networks, 891-893
photonic access nodes, 890-891
photonic routing, 894-898
synchronous optical network (SONET),
929-947
bidirectional line switched ring,
941-942
contiguous concatenation, 937
data transport, 942-943
generic framing procedure, 943-944
lambda and sub-lambda
switching, 768
line overhead, 931, 936
mapping of non-SONET
payloads, 932

1015

multiplexing hierarchy, 930-932
mapping of non-SONET
payloads, 932
negative stuffing, 933, 934
networks, 938-939
overhead, 935-937
path overhead, 932, 936-937
pointers, 932-933
positive stuffing, 933, 934
protection switching, 939-940
public switched telephone network,
161, 164-166
section overhead, 935-936
self-healing rings, 940-942
bidirectional line switched ring,
941-942
unidirectional path switched ring,
940-941
statistical time division multiplexing,
579, 580, 582, 586, 587
STS-N frame, 933-934
system architecture, 930
time division multiplexing, 576-577
unidirectional path switched ring,
940-941
virtual concatenation, 943-944, 945
virtual tributaries, 934-935
wavelength division multiplexing,
606, 610-611
synchronous optical-packet switching,
615,915
synchronous orthogonal CDM
(SOCDM), 681, 682
synchronous payload envelope (SPE)
public switched telephone
network, 165
statistical time division
multiplexing, 586
synchronous optical network, 931,
933,934
synchronous optical network
technique, 610
synchronous payload overhead, 610
synchronous ring or bus, 775
synchronous sub-lambda switching,
777-780
synchronous time division
multiplexing, 571
synchronous transmission modes, 22
synchronous transport module (STM),
165, 611, 931
synchronous transport signal 1
(STS-1), 929
synchronous transport signal # (STS-n),
577, 610-611, 930, 931
synchronous transport signals (STS),
165-166, 582, 586
syntax, 78
Syvridis, D., 741

T1 channel bank, 573-574
T-1 frame, 162

T1 line, 573-574, 905, 906
Tabatabai, A., 223
Tabatbai, A., 584

table lookup, 365
Tachikawa, K., 227

Taga, H., 828



1016 INDEX

tagged image file format (TIFF), international, 15-16 progressive programming, 296
146, 221 internet access, 14-15 progressive scanning, 296
tags, 400 landline voice market, 4-9 quantization, 297
Tahoe, 69 local market, 6-9 reception, 303-304
tail dropping, 623 long distance, 4-6, 7-9 recording formats, 299-301
Tajima, K., 734 video and cable television, 12-14 séquential colour avec mémoire
Takada, A., 873 wireless voice market, 9-11 (SECAM), 294
Takahashi, A., 810 Telecommunications Industry and standard definition television, 295
Takahashi, H., 789, 843 Association (TIA), 274, 327, 328 technical aspects, 295-299
Takahashi, R., 911, 925 Telecommunication Standardization codecs, 295-296
Takato, N., 833 Sector of the International color sampling, 297
Talbot, P, 816 Telecommunication Union color space, 297
Talbot effect, 844 (ITU-T), 76-77 format conversion, 297-299
Tamura, K., 456 discrete multitone modulation, 488 frame rates, 296-297
Tan, W., 285, 286 facsimile transmissions, 131, 132, interlaced scanning, 296
Tanenbaum, A. S., 33, 359, 367, 368, 134, 137, 140, 144, 145 metadata, 296
381, 390 frequency division multiplexing, progressive programming, 296
Tang, C. L., 763 561-562 progressive scanning, 296
Tang, X., 436 image compression, 222 quantization, 297
Tapalian, H. C., 769 messaging systems, 127, 150 usage and saturation, 304
tapped delay line, 345 modem standards, 313, 316 users, 304
Tappert, F. D., 861, 866 passive optical networks, 948, 951, video storage, servers and networks,
Taratorin, A. M., 801 952, 954 301-302
Tarokh, V., 484 public switched telephone network, television broadcast systems, 562-564
Tateda, M., 818, 820 160, 161, 162, 164, 165, 166, 168 tolevision station ownership, 14
Tatipamula, M., 376, 378 SONET and SDH networks, 931, 940, Tellado, J., 484
Taubman, D. S,, 210, 236, 241, 242 943, 945 tell and go (TAG), 618, 619, 922, 923
Taubmann, D., 221 speech and audio compression, tell and wait (TAW), 618-619, 922-923
Taverner, D., 873 274, 275 temperature monitoring, 8§17-819
Taylor, B. G., 841 statistical time division temporal domain, 237, 250-251
Taylor, D. P, 438, 443 multiplexing, 586 temporal interpolation, 287
Taylor, H. F., 830, 831 time division multiplexing =75 temporally incoherent solitons, 871
Taylor, L. D., 5 video compression, 229 temporal redundancy, 228
Taylor, W. E., 5 wavelength division zoultiplexing, 612 temporal soliton-based approach,
T-carrier systems, 163, 164, 573-575 telegraphy, 127-129 876-877
T-connector, 321, 322, 325 telephone user part (TUP), 172 temporal solitons in
T couplers, 840 telephotography 1rachine, 129 telecommunications systems,
TCP. See transmission control television, high-definition, 293-305 861-865
protocol (TCP) Advanced iclevision System 10 Gigabit Ethernet Alliance, 328, 331
TCP-friendly protocols, 72 Coramittee (ATSC), 294-295 Tennenhouse, D. L., 372
TCP-friendly rate controls (TFRC), 72 Blu-Ray discs, 304 terminal framing, 574
TCP header, 64-66 broadcast transmission, 303 terminal leaf node, 193
TCP/IP protocol suite, 80-81 cables and connectors, 302-303 terminal multiplexers (TM), 166, 167,
TCP/IP reference model, 76 cameras, 299 930, 938
TCP/IP Request for Comments codecs, 295-296 terminating code words, 133, 134-135
(RFC), 80 color sampling, 297 terminator, 322, 325
TCP/IP stack, 151, 312 color space, 297 ternary kBnT codes, 524, 533-534
TCP Real, 70-71 color television, 294 terrestrial digital video broadcasting
TCP Vegas, 70 digital video disks, 304 (DVB-T), 601
TCP Westwood, 70-71 display technologies, 302 terrestrial integrated services digital
TDK, 809 editing, 301 broadcasting (ISDB-T), 600,
TDM. See time division multiplexing feature films, 304-305 601, 602
(TDM) Federal Communications terrestrial reception, 304
TDMA. See time division multiple Commission (FCC), 293, 294 Terris, B. D., 809
access (TDMA) format conversion, 297-299 tertiary (T) sidebands, 654
TD-SCDMA Forum, 6388 frame rates, 296-297 Tesla, Nikola, 493
Teh, K .C., 540 high-definition advances, 294 Tetschner, W., 146, 147
Teh, P. C., 886 high definition DVDs, 304 Tewari, R., 289
Teich, M. C., 815, 819 history of television, 293-295 Texas Instruments, 416, 417, 421, 424
Telatar, I. E., 689 impact of, 304-305 thermal noise, 103, 353, 635-636,
telecine process, 299 implementation, 299-304 718-719
Telecommunications Act of 1996 interlaced scanning, 296 thermal paper recording, 133
(TA96), 3, 13, 159 metadata, 296 thermal stability, 836
telecommunications industry, 3-18 National Television System thermoelectric (TE) cooler, 716
cable television and video, 12-14 Committee (NTSC), 294, 295, 296 Thévenaz, L., 818, 820
convergence, 3—4 phase alternating line, 294 thickwire Ethernet (thicknet), 323-325,
data and internet access, 14-15 playback formats, 299-301 326, 331

described, 3 production, 304 Thiele, H. J., 734



thin-film filters, 852-853
thin-film interference filters, 608
thinwire Ethernet (thinnet), 323, 324,
325-326, 331
third generation (3G)
cellular systems, 675-676, 686-689
networks, 11
wireless services, 539
Third-Generation Partnership Project
(3GPP), 153, 629, 687, 688
third-party control, 152
Thng, I. L. J., 436
Thomas, 585
Thomas, J. A., 181, 200, 201, 204
Thomas, M., 619, 620
Thomas, S., 36
three-dimensional compression, 237
three-duplicate acknowledgement
(3-DACK), 66
three-layer scalable coder, 256
three-layer strip (3LS), 142
3R. See reamplifying, reshaping,
retiming (3R)
three-spot method, 798, 799
3-2 pulldown, 299
three way handshake, 65
threshold-based burst assembly, 616
threshold-based scheme, 913
threshold coding, 209
threshold detection, 801
throughput
IP datagram header, 40
performance metrics, 67, 68
routers, 368
switches, 379
Thurwachter, C., 121
Tien, M. N., 446
time correlation function, 346
time cycles, 777
time dispersion, 347
time division multiple access (TDMA), 11
multi-access link control, 34
orthogonal frequency division
multiplexing, 601
passive optical networks, 951, 955
spread spectrum signals, 675, 676,
681, 683, 684
time division multiplexing (TDM),
568-578
add-drop multiplexer, 576-577
basic operations, 569
bit-interleaved multiplexers, 569-570
byte-interleaved multiplexers, 570
digital transmission, 93
extended superframe format, 574-575
framing, 570, 571
frequency division multiplexing,
558, 569
inactive input lines, 572-573
multiplexer, 569
optical switching techniques in WDM
networks, 924
passive optical networks, 951, 955
plesiochronous digital hierarchy, 575
shared communication lines, 568-569
SONET and SDH networks, 929, 931
statistical time division multiplexing,
580-582, 587

INDEX

superframe format, 574-575
synchronous, 571
synchronous digital hierarchy,
576-577
synchronous optical network,
576-577
T1 line, 573-574
T-carrier systems, 573-575
extended superframe format,
574-575
plesiochronous digital
hierarchy, 575
superframe format, 574-575
T1 line, 573-574
transmission rates, 570-571
variable input rates, 571-572
wavelength division multiplexing,
569, 606, 610
see also statistical time division
multiplexing (STDM)
time division multiplexing capable
(TDMC), 924
time division multiplexing passive
optical networks
(TDM-PON), 955
time-division switching (T), 166
time division synchronous code division
multiple access (TD-SCDMA)
676, 682, 688-689
time domain equalization (TREQ),
483-484
time domain formulas. +£5
time domain represenation, 182-183
time durations, 122
time-hopping spi=aa spectrum, 544, 545
time interleaving 648, 649
time-of-arrva! measurements, 541-542
time of “lav (TOD) routing, 146
time-ct-iiight method, 821
+imer based burst assembly, 616
timer-based scheme, 913
‘ime sampling, 85, 86
time slice, 571
time slot (TS), 162
time slot interchangers (TSI), 166-167
time-slot level synchronization, 168
time-space-time (TST) switch, 167-168
time stamping, 284, 365
time switch (T), 167
time to live (TTL), 40-41, 919, 923
time to live (TTL) field, 365
time variability, 334
timing, 89
timing extraction, 93
timing jitter, 93, 729, 863
tip connections, 328
Tittel, E., 320, 321, 323, 324, 326, 327,
328, 329, 330, 331
Tittel, W., 187
Tkach, R. W,, 455, 824
Tobagi, F. A., 34, 583
Toeplitz matrix, 485
token, 31, 35, 321
token passing, 321
token rings, 35-36, 329
network protocol, 326
protocol, 321
switches, 380-381

1017

toll access code, 160, 161

toll-free service, 120-121

Tomazic, S., 824

Tominaga, J., 810

Tomkins, W., 492

Tomlinson, W. J., 862

topology change, 397

topology change acknowledgement
(TCA), 398

Torner, L., 861, 868, 876, 877

Torruellas, W., 861, 867

Toskala, A., 539

total internal reflection (TIR), 696,

698, 699
total power conversion efficiency, 750
total quantum efficiency, 758
touch tone dialing, 116, 117
Townes, C. H., 865
Townes, S., 493
traditional NAT-PT, 59
traffic class, 370
traffic classifier, 911
traffic grooming, 614-615, 910-911
traffic shaping and conditioning, 624
training signal (TCF), 138
Tran, A. V., 785
transaction processing (TP), 78
transceiver, 323, 324
transcoding, 270, 286, 297
transfer function, 592
transfer syntax, 78
transform coding, 208-209, 215
transimpedance amplifiers, 722-725
transition patching, 287, 288
transition window (Wt), 288
translating, 59
transmission bandwidth, 89, 524
transmission coding. See line coding
transmission control protocol and
Internet protocol (TCP/IP), 582
transmission control protocol (TCP)
network layer protocols, 40
probing, 71
Real, 70
SACK, 69
session establishment, 80
transport layer of the OSI model,
63, 64
Vegas, 70
Westwood, 70-71
transmission frames, 649, 650, 651, 662
transmission media, 164
transmission modes
data communications basics, 22-23
digital radio broadcasting, 649, 650
Ethernet protocol, 38
modems, 311, 312
transmission performance, 404, 463,
466-467
transmission rates, 570-571
transmissions, 661, 662
transmission subsystem, 653-657
transmission systems, 87,
693-695
transmit power, 632
transmitted energy per bit, 513
transmitted energy per symbol, 513



1018

transmitter (TX)
carrierless amplitude phase
modulation, 428-429
digital communications, 630
frequency division multiplexing, 559
Gaussian minimum shift keying, 449
minimum shift keying, 443-444, 449
optical fiber communications, 693,
694-695
optical multiplexing techniques,
607, 608
orthogonal frequency division
multiplexing, 595
pulse-amplitude modulation, 403
voice communication systems,
115-116
wireless channels, 334, 335
transparency, 89
transparent bridges, 391-392
transparent-mapped GFP (GFP-T),
943-944
transparent switching, 380
transport control protocol (TCP), 283, 285
transport equipment, 160
transport layer, 24
transport layer of the OSI model, 24
additive increase, multiplicative
decrease algorithm, 69
AIMD fast convergence, 69-70
bimodal mechanism, 71
congestion control, 66-67
core functions, 64
frameworks for potential
improvements, 71-72
measurement-based congestion
control, 70-71
bimodal mechanism, 71
TCP Real, 70
TCP Vegas, 70
TCP Westwood, 70-71
network as a black box, 68-70
additive increase, multiplicative
decrease algorithm, 69
AIMD fast convergence, 69-70
performance metrics, 67-68
and protocols, 63-75
real-time transport protocol, 72-73
retransmission, 66
stream control transmission
protocol, 73
synergistic approaches, 73-74
TCP-friendly protocols, 72
TCP header, 64-66
retransmission, 66
time out, 66
TCP Real, 70-71
TCP Vegas, 70
TCP Westwood, 70-71
time out, 66
transport layer security (TLS), 80
transport media, 160
transport multiplex subsystem, 653
transport overhead, 165, 931
transport services, 159
transresistance amplifiers, 722
transverse electric (TE) modes, 830
transverse electromagnetic wave, 745
transverse modes, 698

INDEX

Tranter, W., 102, 103, 104, 112
trap network, 379
Trappe, W., 179, 181, 188, 191, 192,
193, 194
Trautmann, S., 484
traveling wave modulators, 714
Travis, L. F., 581
trees
bridges, 393-398
couplers, 840-841
data compression, 200
embedded zerotree wavelet, 210,
220, 221
line coding, 522
minimum shift keying, 440, 442
network topologies, 31
public switched telephone
network, 176
set partitioning in hierarchical trees,
220, 221
spanning tree algorithm
bridges, 393-398
switches, 382-383
Steiner, 51
switches, 382-383
tree-structured vector
quantization, 207
trellis-coded modulation (TCM), 314
trellis-coded quantization, 224
trellis coding, 133, 630
trellis modulation, 132
Tribus, M., 179
tributaries, 582, 610
Trillo, S., 861
Trimm, R. H., 853
TrueMotion VP7,26.; 264
truncated binary ¢.zponential
back-¢£f. 38
truncated puise position modulation
(rePM), 505
truncated reverse path broadcasting
(TRPB), 51
tronk card, 121
trunk code, 160
trunk lines, 117, 119, 159
Truscott, A. G., 877
Tsang, D. H. K., 913, 914, 925
Tsaoussidis, V., 66, 67, 68, 69, 70, 71,
72,73
Tseng, L., 288, 289
Tsiboukis, T. D., 700
Tsiolis, A. K., 583
Tsuda, H., 886
Tsuda, T., 909
Tsuji, Y., 840
Tsukada, M., 570
Tu, J. C., 600, 601
Tucker, R. S., 788, 789
Tudor, P. N., 259
Tukey, J. W., 184
tunable input and tunable output
wavelength converter
(TTWC), 788
tunable-input fixed-output wavelength
converter (TFWC), 789, 791
tunable laser diodes, 761-763
tunable lasers, 712-713
tunneled traffic, 618

tunnel end points (TEPs), 59

tunneling, 51, 58-59, 365

tunnel soft state mechanism, 53

Turbo codes, 362

Turin, G., 112, 685

Turitsyn, S., 729, 741

Turitsyn, S. K., 864

turnaround time, 23

Turner, J., 379

Turner, J. S., 773

twiddle factor, 478

twinned binary, 529

twin-spot method, 798

twisted-pair cable, 326-329

two-channel filter bank, 218

two-dimensional discrete Fourier
transform (2D-DFT), 212, 213

two frequency signaling, 169

two-layer strip, 142

two-layer videc code, 255

two-level pulse amplitude modulation
(2-PAM)

optical differential phase shift
keying, 456
pulse-amplitude modulation, 404,

405, 408-410

two-ray propagation model, 340, 341

two-stream spatial multiplexing, 640

two-way local exchange trunks, 159

two-way scheme, 618

Twu, Y., 710

type, length, and value (TLV), 79

type field, 38

type header error correction
(tHEC), 944

type of service (ToS), 40, 370, 923

type-specified data, 55

typical insertion loss, 835

Tzannes, A. P, 242, 252

UCDMA. See universal mobile telephone
service (UMTS)

Ueno, Y., 734

Ugur, K., 256

ultra-density optical (UDO), 803

ultrahigh frequency (UHF), 12

ultralong SOA (UL-SOA), 737

ultraviolet (UV) semiconductor
lasers, 809

ultra-wide band (UWB), 689

UMTS terrestrial radio access—
frequency division duplexing
(UTRA-FDD), 687-688

UMTS terrestrial radio access—time
division duplexing (UTRA-TDD),
687-689

unavailable seconds (UAS), 173

uncertainty principle. See Heisenberg
uncertainty principles

uncompressed mode code words, 139

unconstrained motion vectors, 250

unconventional fibers, 699-700

unconventional optical fibers, 699-700

uncooled applications, 717

underflow limit, 254

underwater acoustic communications
link, 493

unequal error protection (UEP), 648



unicast switches, 385, 386, 387
unicode, 22
unidirectional couplers, 837
unidirectional path switched rings
(UPSRs), 940-941
unified communications (UC), 154
unified display interface (UD), 303
unified messaging (UM), 152-154
uniformity, 835
uniform quantizer, 205
uniform resource indicator (URI), 154
uniform resource locator (URL), 154
unipolar non-return to zero, 90,
524, 527
unipolar return to zero, 90, 511,
524,528
unipolar signaling, 89
unitary transform, 215, 217
United Kingdom, 16, 643, 646, 647,
668-670
universal frequency reuse, 683-684
universal message store, 153
Universal Mobile Telecommunication
System (UMTS), 676, 682,
687-688
Universal Mobile Telephone Service
(UMTS), 11
universal service, 8
University of Maryland, College
Park, 123
unnamed pipes, 81
unshielded twisted-pair (UTP) media,
326, 327, 328, 329, 331
unslotted optical packet switching,
615-616
untagged sets, 400
unvoiced segments, 272
upconverting, 297, 634
update messages, 50
uplink (UL), 678, 681, 688-689
uplink port, 329
upper-layer header, 57
upper-layer packet length, 57
upper sideband (USB)
amplitude modulation, 104
digital radio broadcasting, 659, 660
frequency division multiplexing, 556
upper single-sideband (USSB), 107
upshift character code, 22
upstream node, 51
urgent pointer, 65
U. S. Department of Commerce, 559
U. S. Department of Defense, 539
U. S. Weather Bureau, 130
USA Digital Radio Partners, L. P,,
643, 644
USA Digital Radio (USADR), 644
USB. See upper sideband (USB)
useful symbol length, 596
user datagram protocol (UDP)
multimedia streaming, 283, 286
transport layer of the OSI model, 63, 64
user diagram protocol (UDP), 40
user part (UP), 172
user payload identifier (UPT), 944
Utah Telecommunication Open
Infrastructure Agency
(UTOPI1A), 15

INDEX

Uttamchandani, D., 885
Uysal, M., 904

Vaidyanathan, P. P., 218, 485
Vakhitov, N. G., 866
value-added network (VAN), 159
value field, 79
vampire tap, 323, 324
Van Caenegem, T., 951, 954
van der Meer, S., 153
van Howe, J., 465
Van Nee, R., 484, 601
Van Nee, R. D. J., 484
Vannucci, G., 885
varactor diode, 111
Varaiya, P., 376, 585
variable bit rate (VBR), 241, 255, 274
variable input rates, 571-572
variable length code (VLC), 257
VCO. See voltage-controlled
oscillator (VCO)
vector quantization (VQ), 206-207,
215-216, 273274
vector solitons, 866, 867
vector space, 633
vector wave equations, 829
Vehel, J. L., 583
vendor code, 391
Verdeyen, J. T., 746
Verdu, S., 683, 885
verical-cavity surface-emitiiz; lasers
(VCSELs), 760-761,-765
Verma, D., 585
Verma, R., 70
Vernon, M. K., 227 288
version of IPv6 1:=ader, 54
vertical cavity surface emitting lasers
("7CSELs)
free-space optics, 904
optical sources, 760-761
optical transmitters, 709, 712
sertical modes, 137
vertical redundancy check, 355
very high data rate digital subscriber
lines (VDSLs), 316, 473
very high frequency, 12
Veselka, J. J., 456, 716
vestigial sideband amplitude
modulation (VSB AM), 104,
108-109, 556-558
Vetterli, M., 209, 210, 285
Vickers, L., 330
Victora, R. H., 804
video buffer verifier (VBV), 258
video capture, 301
video compact disc (VCD), 258, 807
video compression, 227-267
codec enhancements, 239-241
digital cinema system, 244
encoder and decoder, 244-245
error resilience, 243, 252
EuclidVision, 262-263
evaluation of codecs, 263-265
high-definition video storage, 257
ITU codecs, 244-257
encoder and decoder, 244-245
high-definition video storage, 257
profiles, 257

1019

psychovisual domain, 251-252
rate control, 252-255
scalability, 255-257
spacial domain, 245-249
spectral domain, 249-250
standards, 244-245
temporal domain, 250-251
JPEG codecs, 232-244
codec enhancements, 239-241
digital cinema system, 244
error resilience, 243
Mars Exploration Rover
(MER), 244
psychovisual domain, 237-239
rate control, 241-243
scalability, 243
spatial domain, 234-237
spectral domain, 233-234
temporal domain, 237
lossless entropy coder, 229, 230-231
Mars Exploration Rover (MER), 244
motion DCT codec, 229-232, 234
performance, 231
standards, 231
MPEG-1, 257-258
MPEG-2, 258-259
MPEG-4, 259-260, 263, 264
MPEG-7, 260-261
MPEG codecs, 257-261
psychovisual domain, 237-239,
251-252
rate control, 241-243, 252-255
RealVideo-10, 262, 264
scalability, 243, 255-257
SMPTE 421M (WMV 9),
261-262, 263
spacial domain, 245-249
spatial domain, 234-237
spectral domain, 233-234, 249-250
standards, 231, 244-245
temporal domain, 237, 250-251
TrueMotion VP7, 262, 264
video home system (VHS), 257
video on demand (VOD), 282, 287,
289, 303
video quality metrics (VQM)
video compression, 228-229, 231
Vidmar, M., 824
Villamizar, C., 372
Villeneuve, A., 874
Vilnrotter, V., 501
Vin, H., 287
Violino, B., 328
Virtamo, J. T., 584
virtual circuit identifier (VCI),
376, 384
virtual circuits (VCs), 580, 582
virtual concatenation, 943-944, 945
virtual concatenation group (VCG),
586, 945
virtual concatenation (VCAT), 586,
943, 945
virtual container (VC), 166, 611
virtual LAN IDs (VLAN IDs), 400
virtual LANs (VLANSs), 400
virtual LAN switching capabilities,
381-382
virtual LAN (VLAN) switches, 375



1020

virtual optical code path, virtual
wavelength path (VOCP-VWP),
891, 893
virtual organization, 19
virtual output queueing (VOQ), 371,
383, 386
virtual path identifier (VPI), 376, 384
virtual paths (VPs), 582
virtual private branch exchange, 123
virtual private networks (VPNs), 60, 159
virtual SPIHT, 221
virtual tributaries (VTs)
public switched telephone network,
165, 166
statistical time division
multiplexing, 582
synchronous optical network,
934-935
virtual tributary groups (VTGs), 935
virtual wavelength path (VWP), 783-784
visual features, 261
visual inspection, 227-228
visual object plane (VOP), 260
visual perception, 194
Viswanathan, A., 370, 586, 587, 909, 910
Viswanathan, S., 288
Viterbi, A. J., 680, 683, 885
Viterbi algorithm, 637, 681
Viterbi decoder, 505, 533
V number, 699
voice activity detector (VAD), 274
voice communication systems, 115-126
architecture
computer telephony integration,
124-125
private branch exchange, 121
automatic call distribution, 122, 123
the central office, 116-117
Centrex, 123
computer telephony integration,
124-125
architecture, 124-125
dialing systems, 116
digital private branch exchange, 123
dual tone multifrequency, 116, 117
history of, 115
infrastructure, 116-119
the central office, 116-117
local access and transport areas, 118
point of presence, 118
public switching telephone market,
117-118
trunk lines, 119
key telephone system, 115
local access and transport areas, 118
point of presence, 118
private branch exchange, 121-124
public switching telephone market,
117-118
pulse modulations, 120
quality of service, 158
receiver operation, 115-116
rotary dialing, 116
telephone mouthpiece, 116
telephone system, 115-116
toll-free service, 120-121
touch tone dialing, 116
transmitter operations, 115-116
trunk lines, 119

INDEX

virtual private branch exchange, 123
voice communications services,
120-121
voice compression, 120
voice digitization technologies,
119-120
voice over internet protocol, 124
wide area telecommunications
service, 121
voice compression, 120
voice digitization technologies, 119-120
voiced segments, 272
voice messaging (VM), 149-150
system architecture, 150-155
voice over Internet protocol (VoIP), 3, 7
cable TV industry, 14
digital phase modulation, 510
intercarrier compensation, 9
speech and audio compression, 275
TCP/IP protocol suite, 81
voice communication systems, 124
wireless channels, 338
voice processing, 146-150
VoIP. See voice over Internet protocol
(VoIP)
Vokkarane, V. M., 616, 617, 912, 913,
920, 921, 922, 923
Voloshchenko, Y. 1., 872
voltage-controlled oscillator (VCO)
angle modulation, 111
frequency modulation, 414, 414
Gaussian minimum shift keying,
445, 449
phase modulation, 414,422
Von der Weid, J. P, 2%
von Hann windovy, 429
von Neumann, Jokn, 179
Voronoi diagram of output points, 206
Vu, H. L. 775
Vysleukis, V. A., 862, 866, 868

Whabnitz, S., 872

Waaa, N., 885, 886, 894

Waddy, D. S., 821, 822

Wagner, K., 868, 873, 874

Wakita, K., 713

Walfisch, J., 343

Walfisch-Bertoni model, 343

Wallace, G. K., 215, 221

wall-plug efficiency, 750, 758

Walrand, J., 376, 572, 585

Walsh codes, 549, 550

Walsh-Hadamard (WH) set, 681

Walsh transforms, 195

Wang, B., 285

Wang, C. C., 441, 450

Wang, H., 240

Wang, J., 460, 463

Wang, Q., 684

Wang, R., 72

Wang, S. X, 801

Wang, W., 191

Wang, Y., 207, 243, 286

Wang, Z., 240

Warrier, U., 176

Washington, L. C., 179, 181, 188, 191,
192, 193, 194

Watanabe, A., 786, 787

water-filling solution, 486, 487, 488, 489

waveforms, 84, 630
waveguide couplers, 846
waveguide dispersion, 819
waveguide filters, 853, 854
waveguide modes and guiding
conditions, 830-831
waveguide photodetectors, 722
waveguide photonic filters, 854
wavelength allocation (WA), 916
wavelength allocation and threshold
dropping (WATD), 916
wavelength continuity constraints,
614, 783
wavelength converters (WCs)
optical cross connects, 785
optical differential phase shift
keying, 469
optical switching techniques in WDM
networks, 913, 916, 919
wavelength division multiplexing, 622
wavelength cross connects (WXCs), 851
wavelength dependency, 769
wavelength division multiple access
(WDMA), 951
wavelength division multiplexed passive
optical networks (WDM-PONSs),
955-956
wavelength division multiplexing
(WDM), 606-626
absolute quality of service, 623
broadcast and select networks,
620-621
dense WDM, 613-614
evolution of, 612
fiber-optic filters, 851, 852, 853, 857
free-space optics, 901, 906
frequency division multiplexing, 553
lambda and sub-lambda switching,
768
network architectures, 620-621
optical add-drop multiplexers,
607, 609
optical amplifiers, 607, 608-609
optical burst-switching, 606-607,
616-617, 622-623
optical burst switching signaling
schemes, 618-619
optical burst-switching techniques,
616-617
optical components, 607-609
optical couplers and splitters,
834, 835
optical cross connects, 607, 609, 784
optical differential phase shift
keying, 455
optical fiber communications, 693,
702, 705
optical fibers, 606, 607-608, 819
optical label-switching, 606-607, 622
signaling protocols, 619-620
switching techniques, 617-618
optical multiplexing techniques,
607-611
major optical components, 607-609
optical add-drop multiplexers,
607, 609
optical amplifier, 607, 608-609
optical cross-connect, 607, 609
optical fiber, 607-608



optical multiplexers and
demultiplexers, 609
optical multiplexing, 609-610
optical receiver, 607, 608
optical transmitter, 607, 608
synchronous digital hierarchy,
606, 611
synchronous optical network
technique, 606, 610-611
optical packet-switching, 606-607,
615-617, 622
optical receivers, 607, 608
optical signal regeneration, 729
optical solitons, 863
optical transmitters, 607, 608, 712
passive optical networks, 948,
955-956
protection schemes, 613
quality of service requirements, 606,
617, 621-625
restoration schemes, 613
signaling protocols, 618-620
optical burst switching signaling
schemes, 618-619
optical label-switching signaling
schemes, 619-620
statistical time division
multiplexing, 587
survivability, 612-613
switching techniques, 614-618
optical burst-switching technique,
616-617
optical label-switching technique,
617-618
optical packet-switching
techniques, 615-616
wavelength routing, 614-615
synchronous digital hierarchy,
606, 611
synchronous OCDM, 885, 889,
890, 893
synchronous optical network
technique, 606, 610-611
technology, 611-614
time division multiplexing, 569
wavelength routing, 614-615, 621
see also optical switching techniques
in WDM networks
wavelength grouping, 914
wavelength interchangeable optical
cross connects (WI-OXCs), 784,
785, 787-790
wavelength interchange devices (WIDs),
789, 790
wavelength isolation, 835
wavelength laser diode tuning,
continuous, 762-763
wavelength multiplexing, 812
wavelength path (WP), 783
wavelength routers, 614-615,
620, 621
wavelength routing (WR)
optical cross connects, 788, 789-790
optical switching techniques in WDM
networks, 910
wavelength division multiplexing,
606-607, 614-615, 621
wavelength interchangeable OXCs,
789-790

INDEX

wavelength routing and assignment
(WRA), 770
wavelength routing networks (WRNs),
620, 621, 910-911
wavelength-selective coupler, 842-844
wavelength selective optical cross
connects (WS-OXCs), 784,
785-787
wavelength selective switches
(WSSs), 855
wavelength shift keying (WSK), 505-506
wavelength switching, 784
wavelet coding, 209-210
wavelet transforms, 195, 196, 209, 223
wave-particle duality, 752
waves, 70
wave shift keying, 506
WCs. See wavelength converters (WCs)
WDM. See wavelength division
multiplexing (WDM)
weather and free-space optics (FSO),
903
Webb, D. J,, 818, 819
Webb, P. P, 495
Webb channel, 505
Web caching, 287
webcasting, 665-667, 671
Weber, W. J., 450
Weber’s law, 238
Wedding, B., 715
Wee, S. J., 286
Wei, J., 249
Wei, J. Y., 910
Wei, X., 457, 458, 449463, 464, 465,
466, 469
Weibull distribuiion, 583
Weinberger, )., 235
Weiner, A. M., 865, 886
Weinsteny, S., 112, 473, 591, 593, 594
Welser, P.J,, 12
Weisman, D. L., 5
Weisstein, E. W,, 461, 585, 829, 830
Welch, Terry, 195, 216
Weldon Jr,, E. J., 678
Werner, J. J., 429
Western Union, 130
Westinghouse Electronic Corporation, 643
White, P. P, 287
white noise, 353, 719
Whitt, W., 584, 585
whole lambda switching (WAS),
770-771
whole sample symmetry (wss), 218-219
Wicker, S. B., 361, 637
wide area network (WAN)
conducted communications
media, 320
data communications, 25-26
SONET and SDH networks, 929
switches, 375, 383
voice communication systems, 122
wide area telecommunications service
(WATS), 121
wideband CDMA (W-CDMA), 539
wide-band diagram congestion
control, 167
wideband frequency modulation,
415-416
widescreen format, 297-299

1021

wide sense stationary (WSS)
process, 346
wide sense stationary uncorrelated
scattering (WSSUS) channel, 346
wide sense stationary (WSS) signal, 524
Widjaja, L., 576
Widmer, J., 72
Wiener-Khintchine theorem, 524
Wi-Fi Alliance, 539
WiFi (wireless fidelity), 3, 15, 539
Wikipedia, 104, 311, 312, 390, 509, 510,
512, 518, 562, 575, 576, 948
Wilkinson, T. A., 599
Willebrand, H. A., 903, 904, 905, 906
Williams, E. W., 806
Williams, P., 821
Willinger, W., 583
Wilmsen, C. W., 712
Wilsky, A. S., 553
Wilson, K., 493
Wilson, K. E., 492, 493
Wilson, R., 237
Wilson, S. G., 520
WiMAX (worldwide interoperability for
microwave access), 15
digital communications, 629, 638-640
modems, 317
orthogonal frequency division
multiplexing, 603
window frequency response, 188
windowing functions, 184, 188
Windows Media Video 9 (WMV9), 261,
263, 264, 265
window switching, 277
Winful, H. G., 872, 873
Winters, J. H., 693, 701, 702
Winzer, P. J., 456, 457, 460, 463, 464,
465, 467
wired communication, 404-405
wireless application environment
(WAE), 317
wireless application protocol (WAP), 317
wireless channels, 334-351
bandwidth, 347-348
channel impulse response, 344-345
channel modeling, 338-342
diffraction path loss, 341-342
free space propagation path loss,
338-339
path loss modeling, 338
path loss over smooth plane, 339-340
channel scattering functions,
336-337, 346
channel transfer functions, 345-346
coherence time, 346, 347-348
COST-231 model, 343
diffraction path loss, 341-342
Doppler effect, 347
Durkins model, 344
empirical path loss models, 342-344
fading in, 348-349
free space propagation, 335
free space propagation path loss,
338-339
Hata model, 342-343
indoor propagation, 338
Longley-Rice model, 343-344
multipath propagation, 336,
337-338, 340



1022

wireless channels (cont.)
Okumura model, 342, 343
path loss modeling, 338

path loss over smooth plane, 339-340

power delay profile, 347
radio wave propagation, 334-338
free space propagation, 335
indoor propagation, 338
mechanism of, 335-337
multipath propagation, 336,
337-338, 340
statistical parameters of the wireless
channel, 347-348
statistical wireless channel model,
344-346
time dispersion, 347
Walfisch-Bertoni model, 343
wideband PCS microcell model, 343
wireless digital subscriber line
(WDSL), 317
wireless fidelity (WiFi), 3, 15, 317
wireless Internet service providers
(WISPs), 15
wireless local area networks (WLANSs)
modems, 317
orthogonal frequency division
multiplexing, 591, 601
spread spectrum, 539
wireless channels, 338
WirelessMAN, 602
wireless modems, 317
wireless phones, 5, 11
wireless revolution, 675
wireless spectrum licenses, 11
wireless voice market, 9-11
Wise, F., 868
Witten, I. H., 199, 203, 210, 229

Witten-Neal-Cleary adaptive arithmetic

coder, 229, 231
Wolf, E., 828
Wolf, J. L., 289
Wolfson, D., 733
Wong, C. Y., 601
Wood, D., 873
Woods, J., 218
words in data compression, 203
workgroup switches, 380
working lines, 939
workstation, 20
World DAB, 668, 670
World Radiocommunication
Conference, 671

WorldSpace, 646, 671
WorldSpace Satellite Radio, 662, 663
World War 11, 130, 538
World Wide Web, 80-81

see also Internet
WR. See wavelength routing (WR)
wraparound order, 184
Wree, C., 469
Wright, E. M., 866
write address control (WAC), 378
write-once, read many (WORM), 802
write-once recording, 802-803
Wu, E., 838
Wu, S.-T., 700
Wu, T,, 940

INDEX

Wu, W, 619, 620
Wu, X. N, 787
Wyner, A. D., 502
Wysocki, P. F.,, 857

X.25 protocol stack, 151

X couplers, 837-839

XDCAM HD, 300, 301

Xenophon, 900

Xia, L., 844

Xiao, G., 622,910

Xiao, X., 287

Xiao, X. P, 619

Xijaohua, M., 829, 837

Xie, C., 463

Xiong, F., 96, 97, 524, 525, 529, 530,
531, 533,535

Xiong, X., 511, 516, 519

Xiong, Z., 221

XML encoding rules (XER), 79

XM Satellite Radio, 646, 662,
663-664, 671

XPM. See cross-phase modulation
(XPM)

Xu, C., 457, 460, 464, 465, 469

Xu, L., 915,916

Xu, Z., 868, 876

Xue, F., 842

Yabusaki, M., 675

Yadin, Y., 460

Yaeger, R. E., 581

Yajima, N., 862

Yamada, N., 803

Yamada, Y., 854

Yamagishi, F., 909

Yamanaka, N.. 372

Yan, T.-Y., 5C3

Yang, J., 8¢7, 368

Yang, s 3. 760, 761, 763

Yang, T.-S., 864

Yeng Y. R, 68, 69, 72

Yeng Liao, D., 914

Yano, M., 909

Yao, J., 842

Yao, S., 608, 609, 615, 622, 624, 909,
910, 916

Yariv, A., 819, 822, 830, 831, 834, 837,
846, 857

Yasuda, Y., 141, 215, 448

Y couplers, 840

Ye, C., 763

Yegenoglu, F., 584

Yeh, C., 876

Yeh, J. W, 31

Yeh, Y., 377

Yener, B., 779

Yeung, K. H., 689

Yilmaz, G., 828

Yip, P, 216, 217

Yodo, S., 841

Yoo, M., 615, 616, 617, 618, 619, 909,
910, 914, 922

Yoo, S.J. B., 785, 788, 842, 918,
919, 923

Yoon, E., 844

Yoshia, S., 338

Yoshida, T., 804
Yoshino, T., 818

Yu, H., 191

Yu, J., 249

Yu, P. S., 289

Yu, P. K. L., 713, 758
Yu, Q., 819

Yu, T., 864

Yu, W, 487, 489

Yu, X., 913

Yuan, H., 787

Yuan, J. S., 726
Yuan, S., 769, 918, 920
Yuan, Z., 748

Yung, 776

Zabusky, N. J., 861

Zahorjan, J., 287, 288

Zakharov, V. E., 862, 866

Zakhor, A., 285

Zang, H., 614, 620, 785, 910, 920

Zegura, E. W., 372

Zehnder, Ludwig, 694

Zeng, F., 842

Zeng, Q. J., 790, 791

sero-forcing equalizers (ZFEs), 637

zero-padded OFDM, 594

zero padding, 485-486

zerotrees, 210, 220, 221

Zhang, C., 67, 68, 70, 72

Zhang, F., 818

Zhang, H., 287, 370

Zhang, L., 66, 287

Zhang, Q., 913, 914, 925

Zhang, T., 622

Zhang, X., 587, 877

Zhang, Y., 584

Zhang, Y.-Q., 207, 286

Zhang, Z., 583

Zhang, Z. Y., 822

Zhao, M., 734, 735

Zhao, W., 737, 865

Zharova, N. A., 868

Zhong, W. D., 787, 788, 789, 790

Zhong, Y., 249

Zhou, J., 785

Zhu, B., 693, 696

Zhu, K., 614, 785

Zhu, M., 383

Zhu, Q.-F,, 243, 286

Zhu, W., 386, 387

Zhu, Y., 953

Zhu, Z., 586, 739, 943

Zhuang, W., 340

Ziemer, R., 102, 103, 104, 112, 443, 540,
541, 542, 549

zigzag scan, 249

Zimmerman, M. S., 591, 592

Zimmermann, H., 77, 375, 727

Zimmermann, R., 287

Z1P, 195, 203, 210

Ziv, Jacob, 195, 203, 216

Zlatanovici, R., 431

zonal coding, 209

Zou, L., 819

Zozulya, A. A., 871

Zukerman, M., 585

Zwillinger, D., 505





















