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10baseT, defined 120

A

AAL. defined 120
AAL1 ATM StatMux trunks 157
AALS5 167
multimedia networking 38
ABR
defined 117, 120
RSVP and ATM 19
AC-3 275
Access control, e-commerce 343
Active networks, adaptability for integrated
services 233
Ad hoc network 53
Adaptation, dynamic 232
Additive white gaussian noise (AWGN) 55
Admission control
IP and integrated services 219
RSVP 4, 16, 17, 25, 33
ADSL
and discrete multi-tone 108
defined 120
AdSpec
RSVP 25
RSVP integrated services 18
RSVP path message 11
Advanced TDMA 251
Advanced television see ATV, HDTV
AFC, satellite communications 246
Aggregate route-based |P switching see ARIS
Algorithm, defined 117
see also Encoding, Compression
Aloha, contention resolution 114
AM/FM hum modulation 96
Amplifier, defined 117
ANM, defined 120
ANSI, defined 120
APS
failure recovery 210
W-BLSR 207
ARIS
IP/ATM integration 183
Asymmetric video codec 62
Asynchronous transfer mode see ATM
ATM
adaptation layer 51, 67
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ATM-based cable modem 98, 106
capacity and hybrid network 152
cell, defined 117
cell label 166
compared to other networks 160
defined 117, 120
DOCSIS 97
frame relay interoperation 169
HDTV transmission 316
integrated services 228
IP integration, scalability 167, 169, 179
IP routing (IP Navigator) 180
IP via PVCS 169
multimedia networking 31
multipoint compared to RSVP multicast 19
network capacity 158, 161
RSVP 18
StatMux trunking 148, 155
VPI/VCI compared to MPLS label 186
vs. MSN 192-194
ATMARP
IPvia 171
NHRP-enhanced 176
ATP, IP integration 171
ATV and digital radio 325
Audio
cards, preferred features 281
data characteristics 272
DVD 130
gaps 284-285
Internet characteristics 276
low-cost communication 291
Mbone 270-294
quality viaDVD 132
reading on UNIX vs. Windows 281
Audio encoding
aural masking 274
modified discrete cosine transform 275
MPEG 275
perceptual model 275
Audio tool
basic structure 282
compression 284
Internet 280
real-time scheduling 288
silence detection 284285
Audio transmission
acceptable packet |oss 284
described 38



human auditory system 274

internet challenges 271

overview 271

packet loss 285

RAT 280

RealAudio 42, 279

RTP 279

silence detection 284

streaming 42, 279, 280, 292
Audio-on-demand 280, 292

see also Streaming
Aura masking, music encoding 274
Authentication

cable modem 110

e-commerce 343

header, RSVP 16

PKI 341
Automatic frequency control see AFC
Automatic protection switching see APS
Automatic repeat request 55
Available bit rate see ABR
AWGN 55

B

Backbone
see also Network
caching 307
Bandwidth 146
cable modem allocation 112
competition for, wireless networks 54
defined 117
HFC vs. others 92
increasing with WDM 202
satellite communications 245
Teledesic network 265
TV data broadcasting 306
wireless video transmission 53
Bandwidth-on-demand
Teledesic network 265
Beam hopping, SS-TDMA 252
BER 120
Best effort service
implications for audio 276
RSVP 2
BGP, tag switching 185
Binary exponential backoff 113, 115
Binary phase shift keying see BPSK
Bit rate reduction see Compression, Encoding
Bit rate variations, smoothing for video 58
Blockade state block 13
Border gateway protocol see BGP
BPSK 253
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Broadband
ISDN 218
optical networks 189
Broadcast channels, wireless networks 63
Broadcasting
data 305
digital radio 323-334
marketplace changes 302,303
radio and television 297-308
Browser user interface, IMAPI architecture 80
BRR, HDTV 314
Buffering, audio tool 283
Burst errors, ARQ in wireless networks 55
Burst noise 95, 96
Burst position control, TDMA 251
Bursty data traffic
ATM StatMux trunking 148, 157
circuit-switched TDM trunking 146
hybrid trunking 152
multimedia networking 30
packet and ATM networks 149
satellite packet communications 254
wireless networks, SNR 53

C

Cable modem 86-121
ATM-based 98
capacity 92
collision resolution 111
contention resolution 113
contention-based reservations 112
error checking 106
frequency agility 93, 108
headend physical topology, illustrated 99
interference from CB and HAM radios 99
IP- and ATM-based 106
IP-based 98
key exchange 110
layer architecture 100
MAC 91
MAC-bandwidth allocation 112
noise suppression 96
operation, service perspective 115
piggybacking 113
PMD sublayer 104
privacy 98, 110
request message 113
security 98, 110
service aspects 116
speed 100
standards 97-98
TC sublayer 104, 105
TDMA 111



Cable network
see also CATV
digital 91
HDTV 319
history 87-92
regulation 88
Cable spectrum 87
Cable television, consumer adoption 301
Call negotiation 279
C-Aloha, satellite communications 255
Capacity
dynamic 195
traffic 148
Carrier and clock recovery (CCR), TDMA 249
CATV
defined 117, 120
CBQ 222
CBR traffic
defined 117, 120
RSVP and ATM 19
TDMA 111
video transmission 59
CC security scheme
CC toolbox 373
NIAP elements 368
CD radio 33
CDMA 253
defined 120
frequency diversity 54
CD-ROM vs. DVD 128-129
Cell management, beams 264
Cellular systems, generation 50
CELP 274
Channel acquisition, cable modem MAC 109
Channel coding
ARQ 55
coarse data, UEP 68
joint source 64, 68
low rate, video transmission 60
modulation points 68
separation principle 62
spatia diversity 55
to avoid packet loss 285-287
UEP 68
vs. source coding, wireless networks 62
wireless networks 54
Channel modeling
Markov model 56
wireless networks 55
Channel state estimation 55
Channel surfing, cable modem 96
Channels
broadcast 63
defined 117
time-varying 63
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Circuit-switched TDM network

capacity 161

comparative capacity 159

compared to hybrid 153

trunks 150
Circular equatorial orbit 241
Circular polar orbit 242
Class marking, DIFFSERV 225
Class-based queuing see CBQ
Class-based system, DIFFSERV 225
Cleanup timeout interval, 6
CLNP, multimedia networking 38
Closed loop error control

video transmission 69

wireless networks 54, 55
Clouds, channel coding 68
CM, testing methodologies 361, 362
Coarse agile cable modem 108
Coaxial, defined 117
Code division multiple access see CDMA
Code excited linear prediction see CELP
Codec

asymmetric video 62

identification 279
Collision avoidance, Iridium 263
Collision resolution, cable modem 111
Common criteria

security standards 361
Common methodology for information

technology security evaluation see CM
Common-path distortion, cable modem 95
Compression see also encoding

voice data 273
Conference negotiation, standards 279
Conferencing, Mbone 291
Configurable WADM 207, 210
Confirmation messages, RSVP 12
Congestion

audio jitter 283

control, RTCP 40

control, TCP 278

dynamic MPS 195

routers 278
Connection parameters, RSVP 35
Connectionless network protocol see CLNP
Constant bit rate see CBR
Contention resolution

binary exponential backoff 115

cable modem 113

p-persistence 114

tree-based 113
Control-driven label switching 183, 184
Controlled load service

integrated services 220

RSVP 17



Control information, scaling 41
Control protocals, transport layer 279

Control traffic, balancing with information 41

Copyright

DCTP 134

DVD 133

HDTV 317
Corba

network adaptability 234
Corona noise, cable modem 95
CPE, defined 120
CRC, defined 120
Crossover links, data broadcasting 305-306
Cryptographic algorithms, RSVP 16
Cryptographic keys, 234
CS-ACELP 273
CSMA/CD, defined 120
Cut-through forwarding, RSVP 19
Cyber television 300
CyberCash 342

D

DA/TDMA 257

DAB, terrestrial 327

Data broadcasting
enhanced 305
nonprogram related 306
program related 305
via television 304

Data link layer, defined 118

Data over cable service interface specifications

see DOCSIS
Datagrams see Packets
DCs 204
DCTP, DVD 134
Decryption, cable modem security 110
Delay
adaptive real-time applications 16
audio buffering 283
audio transmission 277
caused by routers 276
constraint, video transmission 58, 70
defined 118
dynamic MPS 195
variation, RSVP QoS 17
Demultiplexing 204
Designated SBM 20
Differentiated services see DIFFSERV
Diffie-Hellman exchange 110
see also key exchange
DIFFSERV 222, 224
compared to INTSERV 226
Digital audio broadcasting see DAB
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Digital cash 342
Digital certificates PK| 340
Digital compression, defined 118
Digital crossconnect system see DCS
Digital frequencies, cable modem 91
Digital radio 303, 323-334
advertising revenue 332
CEMA and consumer adoption 325
FCC policies 325
multiplexing 327
satellite DARS 330
Digital signatures, PK1 340
Digital switching, FDMA 245
Digital television, see DTV, HDTV
Digital TV, ATSC 315
Digital VCR 127
Discrete multi-tone
see also DMT
cable modem 108
Divx, DVD 136
DMT, cable modem 108
DOCSIS 105
ATM 97
Doppler shift, wireless networks 54
Downstream, defined 118
Downstream transmission, cable modem 100
Drops, CATV 90
DS byte 226
DS codepoints, establishing 227
DTV, compared to HDTV 310
DVD 123-140
adoption of 136
audio 130
consumer awareness 135
copyright issues 133, 134
costs 133
formats 130
future adoption 131
home video adoption 126
key advantages 132
ligbilities of 132
obstacles to adoption of 133
-RAM 137
recordable 130
rewritable 137
-ROM 130
standards for 137, 139
video 130
vs. CD-ROM 128
DVD-RAM 137
DVD-ROM 130
recent developments 134
Dynamic MPS 195



E

Echoes
Mbone audio tool 290
E-commerce 301, 337-345, 349-381
check transactions 342
defined 338
digital certificates 341
EDI 339
encryption 340
fostering international trade 366
fraud 342-343
payment systems 342
PKI 340
security 340
EDFA 202
EDI 339
Electronic data interchange see EDI
Elliptically inclined orbits 243
Encapsulating security payload see ESP
Encapsulation
for IP 228
multiprotocol 167
packets in MPLS 186
packets, RTP 38
Encoding
multimedia networking 38
speech for wireless transmission 80
voice data 273
Encryption
cable modem security 110
e-commerce 340
HDTV 317
PK1 340
public and private keys 340-342
End user, defined 118
Enhanced broadcasting 305
Entropy coding
error propagation 64
video encoding 57
Erbium-doped fiber amplifiers see EDFA
Error checking, cable modem in frame 106
Error concealment, audio transmission 286
Error control
closed-loop 69
video transmission, wireless networks 65
wireless networks 54
Error correction, wireless video transmission
Error messages
RSVP9, 12
Error propagation, entropy coding 64
Error protection
unequal, video encoding 67
video transmission, wireless networks 63
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Error resilience, reversible variable length codes
65

ESP, RSVP 16

Ethernet, RSVP 18

Ethertypes 168-169

Eutelsat 241

Excitation signal, voice encoding 274

F

Failure protection, WDM
Failure recovery
APS 210
W-BLSR 209
FCC
cable regulation 88
DAB 327
DARS 331
digital radio 325
Eureka 147
FCC, HDTV 318
FDM, cable modem 91
FDMA 245
digital switching 245
system throughput 247
FEC
channel coding 287
tag switching 184
Feeder cable, defined 118
Feeders, CATV 90
Fiber
cable noise 95
networks, long distances 209-210
node, defined 118
optics, defined 118
WDM 202
FilterSpec 6, 25, 34
PATH message 10
RESV message 11
security 16
Firewire, 314
Fixed filter
reservations 221
RSVP 7, 25
Fixed filter style, RSVP example 8, 9
Fixed-length code 65
Fixed-rate traffic, ATM StatMux 157
Flow-driven protocols, |P Navigator 180
FlowSpec
RSVP 6, 13, 25, 34
RSVP, comparing for merging 14
RSVP integrated services 18, 220
RSVP RESV message 11



Forwarding

cut-through, RSVP 19

efficient schemes for IP-NBMA 229
Frame efficiency, TDMA 251
Frame relay

ATM interoperation 169

DLCI VCI compared to MPLS label 186

IP Navigator 180
Frequencies

digital 91

MSS 260

satellite applications 243-244

satellite signals 243

Spade 246
Frequency agility

cable modem 93, 108

cable modem noise suppression 97
Frequency diversity, wireless networks 54
Frequency division multiple access see FDMA
Frequency division multiplexing see FDM
Frequency offset 95
Fundamental layers, cable modem 102

G

Gap noise 95
Geostationary orbit 241

latency, real-time applications 240
Geosynchronous satellites, MSS 259
Globalstar 260

defined 118

intersatellite links 264

network configuration 262—263
Guaranteed service, integrated services 220
Guard band, satellite communications 245
Guard time, TDMA 249

H

Hacking, security testing 353
Ham radios, interference to cable modems 99
HDLC, switched networks 151
HDTV 127, 309-320

benefits 310-311

challenges 317-318

compared to DTV 310

consumer costs 319

displays 316

drawbacks 311

FCC policy 318

Firewire 314

history 3112

interface compatibility 313
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SDTV comparison 310-311
standards 317
technology 311
transmission 313
HE, defined 120
Headend
CATV 89
defined 118
Header, defined 118
Header error control, cable modem 107
HEC, defined 120
Heterogeneity models, RSVP 19
HFC network 90-91
advantages 91
defined 120
drawbacks 92
MAC 91
noise 93
High level data link control see HDLC
High speed bearer services 228
High speed mobile data broadcasting 305
High split, defined 118
Home computing see PCs
Home passed, defined 118
Home video see Video
Hop address
RESV message 11
RSVP path message 10
Hop count, time-to-live 24
HOST 377
HTTP, compared to RTSP 43
Hum modulation, cable modem 94
Human auditory system 274
Hunt state 107
Hurst parameter
ATM network capacity 158
determining network capacity 154
Hybrid fiber coax see HFC
Hybrid networks 161
compared to others 160
optical and electronic 190

IBAC DAB 327

IBOC DAB 327
broadcast radio 303

1CO, mobile satellites 260

|EEE, defined 120

|EEE 802 networks
cable modem 108
RSVP 20

|EEE 1394 see Firewire



IETF integrated services working group 219
security testing 377
IFMP, IP switching 179
IGMP
Mbone 280
RSVP 3, 35
Image encoding
compression agorithms 61
for power efficiency 61
Impulsive noise 95
In-band/on-channel see IBOC
Inelastic applications see Real-time
Information integrity, PKI 341
Information technology security evaluation
criteria see ITSEC
In-frame error checking 106
Ingress noise, cable modem 95
Innovation adoption, s-curve 301
Integrated services
compared to DIFFSERV 226
dynamic adaptation 232
|EEE 802
interaction between components 219
IP enhancements 228
LAN 222
RSVP 16, 220
security 234
Integrated services digital broadcasting (IDSB)
305
Integrated services network see also ISN
Integrity data objects 12, 16
RSVP path message 11
Intelsat 241, 242
SS-TDMA 252
Interactive video 61
HFC 90-91
networks 48
Interference
avoiding with WDM 197
CDMA 253
Interlacing 315
Intermod, cable modem 96
Intermodulation
satellite communications 246
TDMA 247
International trade 366
Internet
compared to other networks 339
defined 118
encryption 340
marketplace value 306
security 340
Internet commerce see E-commerce
Internet group management protocol see IGMP
Internet protocol see IP
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Internet telephony 280, 291
Intersatellite links 264
INTSERV
compared to DIFFSERV 226
reservations in DIFFSERV class 227
10 research 305
ION 222
IP address, compared to ATM cell identifiers 166
IP multicast 3
IP Navigator 183
IP Navigator
IP/ATM integration 180
IP multicast 183
IP switching 179
problems 180
IP/ATM integration 228
ARIS 183
ATMARP 171
defined 118, 121
IP and ATM
integrated model 179
high speed bearer services 228
integrating with ATM 167
IP-based cable 98, 106
multicast 279
multicast compared to ATM multipoint 19
PVCS 169
proprietary solutions 179
protocol stack for 229
overhead requirements for 151
performance enhancements 228
real-time applications 217
scalability 169, 179
security 16
services 217-235
switched virtual circuits 171
IPSEC 16
Ipsilon flow management protocol see IFMP
IPV4
packet header compared to v6 232
vs. |PV6 overhead 160
IPV6
packet header compared to v4 232
vs. |PV4 overhead 160
IPX, multimedia networking 38
Iridium 243, 260, 263-264
intersatellite links 264
ISDN 218
ISN 218
1SO, defined 118
ITSEC 358
ITU
defined 120
voice standard 273
ITU-T standards 60



J

Java developer kit see JIDK
Java network adaptabililty 234
JOK 79
Jitter
audio buffering 283
RSVP QoS 17
JMAPI
industry potential 83
modules 81
network management 80
Joint source channel coding 64
UEP 68
Jurgen DAB 327

K

Key exchange, HFC network security 110
Key-management protocols, PKI 340
Killer reservation, RSVP 12

L

Label distribution protocol, MPLS 186
Label switching
ARIS 183, 184
MPLS 185
RSVP 24
Labels
RSVP 24
similar to VCI 230
Label-switched paths see LSP
L abel-switched routers see LSR
Last mile, CATC 90
Latency, multimedia network, acceptable limit 30
Layers
architecture, cable modem 100
defined 118
fundamental, cable modem 102-103
MAC, cable modem 101
physical, cable modem 100
upper, cable modem 102
LD-CELP 273
LEO 260
MSS 261
LIH, RSVP 21
Line speed 157
Linear lightwave network see LLN
Linear protective coding see LPC
Linear quantization, voice encoding 273
Link layer
RSVP 12, 18
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integrated services for specific link layers
(ISSLL) 222
Link-sharing, class hierarchy 223
LLC, defined 118,121
multiprotocol label switching 168
LLN, hybrid networks 190
Load service, controlled 17
Local decision point (LDP) 203
Loca policy modules see LPM
Logica connectivities, MPLS 191
Logica interface handle see LIH
Logical layer, multipoint optical network 195
Loudspeaker amplitudes, Mbone audio tool 289
Low-earth circular orbits see LEO
Low-hanging-fruit, security testing 353
LPC 273
LPM RSVP 23

M

MAC 100
address, defined 118
bandwidth allocation 112
cable modem 101, 108-110
defined 121
HFC 91
procedures, defined 119
security sublayer, defined 119
Managed objects 82
Management information base see MIB
Markov models 56
Maximum transmission unit see MTU
Mbone 270-294
audio tool 280291
MCNS, defined 119
Media server, RSP 43
Media synchronization 40
Media timestamping, RTP 279
Medium access control see MAC
Medium-earth orbits see MEO
MEO 260, 265
Merging messages 14
Mesh architectures 204
Mesh network protection capacity 204, 212, 213
Message formats, RSVP 9
Message merging, RSVP 14
Message routing 14
MIB, RSVP 15
Microphone amplitude, Mbone audio tool 289
Microreflections 94-95
Microsoft Netmeeting conferencing 37
Mid split, defined 119
Mixed-integer programming formulation 199
Mixed traffic, ATM 160



Mobile data broadcasting, TV 305
Mobile satellite systems 259, 261
frequencies allocated 260
Modem, cable 86-121
Modulation points, channel coding 68
Molniya 243
Motion estimation, video encoding 60, 66
Mpeg 2, 275
compressed DTV 310
defined 121
multimedia networking 37
scalability methods provided 69
TC sublayer 105
video encoding 57, 60
MPLS 165-187
compared to ARIS 186
control driven 186
forwarding 230
logical connectivities 191
MPOA 178, 228
MPS 191
static and dynamic 195
MSN
compared to multihop networks 191
design of 192
physical and logical layers 197
WDM 197
MSO, defined 119
MTU, RSVP integrated services 18
Multicast
HDTV 317
Internet saturation 307
multimedia networking 31
packet reflectors 279
reservations 221
RSVP 6
Multicast backbone see Mbone
Multicast multimedia conferencing, Mbone 292
Multicast trees, RSVP 3
Multihop optical networks 191
Multimedia
application protocols 279
conferencing 291
IP and integrated services 218
see also voice, video, image
Multimedia networking 3045
acceptable latency 30
ATM 31
encoding 38
Microsoft Netmeeting conferencing 37
Mpeg 37
Netscape Livemedia 37
packet encapsulation 38
RTCP 32
RTP 32, 36
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RTSP 32

streaming 42

synchronization, RTP 37

transfer protocols 38

transfer time 32
Multipath fading, wireless networks 53-54
Multiple access, satellites 245
Multiple beam satellites, increasing capacity 251
Multiplex 204

digital radio 327

FDMA 245

WDM 202
Multipoint logically switched networks see

MSN, Fiber, Multipoint optical network
Multipoint optical network 192, 193

vs. ATM 192, 194
Multipoint subnet see MPS
Multiprotocol encapsulation 167
Multiprotocol label switching see MPLS
Multiprotocol over ATM see MPOA
Multiresolution algorithms, scalability 68
Multiwavelength optical networks 201-214

see also WDM
Music compression 275

see also Audio, Voice, Multimedia
Mutual recognition maintenance, security testing

370

N

Narrowband ISDN 218
National information assurance partnership see
NIAP
NBMA 228
Netscape
Livemedia 37, 42
SSL 344
Network adaptability, security 234
Network architectures
comparison 210, 212
wireless 52
Network capacity comparative 159
Hurst parameter 154, 258
measuring 149
optical networks 190
wavelength multiplexing 202
WDM comparison 210, 212
see also Utilization
Network control protocol
see also RSVP
multimedia networking 32
Network
cable modem 86-121
defined 119



distributed 240
elements, programmable 234
management, JMAPI 80
mesh 204
multihop optical 191
multimedia 3045
packet-switched 151, 159
satellite 240-266
speed, increasing through software 230
switched 145-164
utilization, mesh network 212
Next hop resolution protocol see NHRP
NHRP 174
as ATMARP enhancement 176
query processing 177
registration 177
NIAP 359, 363
early success 371
goals 360
NIC, defined 119
Noise suppression, cable modem 96
Noise
see also SNR
cable modem speed 100
CDMA 253
factors causing 94
HFC 93
sky 243
Non-broadcast multiple access see NBMA
Nonlinearities, cable modem 95
Non-repudiation, e-commerce 343
NORPAK 305
NTSC, defined 119

(0

Object management group see OMG
OC-NC concatenated interface 206
OCS 206

in WDM mesh architecture 206
OMG 376
On-card audio compression 281
Open-loop error control, wireless networks 54
Optical crossconnect see OCS
Optical networks

multihop 191

over long distances 209-10

see also Fiber
Optical switched networks 189-199
Optoel ectronic conversation 209
OPWA, RSVP 9
Orange Book 354
Orbits

circular equatorial (geostationary) 241
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circular polar 242

ellipticaly inclined 243

illustrated 242

satellite communications 241
Organizationally unique identifier (OUI) 168
OSl, defined 121
Out of frame, error checking 106

P

Packet-based network, hybrid trunking 151
Packet classification
RSVP 6, 25, 34
speed 230
Packet collision, Aloha protocols 255-256
Packet communications, satellite 254
Packet encapsulation, MPLS 186
Packetization
audio delay 283
video transmission 64
Packet loss
acceptable for audio 284
channel coding to avoid 285-287
interleaving and retransmission 287
Markov model 56
solutions 285
Packet reflectors, multicast 279
Packets
ATM cells 167
encapsulation, MPLS 186
FEC 184
handling for integrated services 222
header fields for DIFFSERV 226
1/0 interface, RSVP 15
Packet scheduler, RSVP 4, 6, 25, 34
Packet size
maximum, RSVP QoS 17
network capacity effect 157
Packet-switched networks
network capacity 161
StatMux network. comparative capacity 159
Packet-switched StatMux
capacity 153
HDTV 317
trunking 147
utilization 156
Packet switching 230
Path message 9, 10, 14
RSVP and |EEE 802 20
RSVP with nonRSVP routers 20
Pethstate 13
RSVP path message 11
Path, RSVP 34
PathErr, RSVP 9, 12



PathTear 9, 13
integrated services 220
Payload
defined 119
type identifier, RTP 37
PBS
data broadcasting 305
national datacast 305
PCs, and DVD 128, 130
Performance
compared to QoS 228
feedback on 70
Permanent virtual connections see PVCS
Phase noise, cable modem 95
Physical layer
cable modem 100, 102
defined 119
high speed, cable modem 108
Physical medium-dependent sublayer see PMD
Piggybacking, cable modem 113
PK1, e-commerce 340
Plant response, cable modem 95
PMD
cable modem architecture 102, 103
defined 121
downstream and upstream 104
Point-to-multipoint trees (MPT)181
Polar orbit 242
Policy control 23, 25, 33
Policy data object
RSVP RESV message 12
RSVP path message 11
Policy enforcement point 23
Power
constraints, video transmission 61
efficiency, encoding for 61
P-persistence agorithm, contention resolution
114
PPP, RSVP 18
Predictive technique, video encoding 65
Privacy
cable modem 98
e-commerce 343
Electronic Frontier Foundation 343
guard band 245
HFC network 110
Internet privacy coalition 343
PKI1 341
Progressive scanning, television 315

Protection capacity, mesh/ring comparison 212,

213

Protection profile 362

Protocols
application and transport layers 278
control 279
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control-driven 180, 183, 184
defined 119
flow-driven 180
key-management 340
label distribution 186
label-switching, ARIS 183, 184
MAC 109
Mbone 280
multicast 280
multimedia application 279
Netscape SSL 344
NHRP 174
proprietary streaming 279
RTSP 42
SIP 279
stack for IP over ATM 229
streaming 279
transport level 278
T-WDMA 194
PSTN
internet audio compared 270
speech compression 273
Public Broadcast System see PBS
Public key encryption, PK| 340-342
Public key infrastructure see PKI
Pure (p-) Aloha, satellite communications 255
PVCS 169
Pyramid coding, scalability 69
Pyramid vector quantization (PQZ) 61

Q

QAM encoding
cable modem 92
defined 119, 121
QoS
active networks and integrated services 233
cable modem MAC 109
compared to performance issues 228
defined 119, 121
dynamically adaptable applications 232
implementation 221
ISDN 218
jitter 17
link sharing 223
manager (QM), integrated services 220
packet handling for integrated services 222
RSVP 16-18, 33
RSVP PATH message 11
RSVP RESV message 12
RSVP with nonRSVP routers 20
RTCP monitoring of 40
service definitions and service invocation 220
token bucket 17



QPSK

CDMA 253

defined 119, 121
Quadrature amplitude modulation see QAM
Quality of service see QoS
Quaternary phase shift keying see QPSK
Queue lengths, switched networks 155
Queuing theory, determining trunk loading 153

R

RA/TDMA 256
synchronization 257
Radio
conversion to digital 323
digital transmission, digital 324
expanding data capacity 303
IBOC 303
new technologies 323-334
Radio broadcasting 297-308
Radio data system see RDS
R-Aloha, satellite communications 256
RAT 288
Mbone audio 280
Rate allocation, video transmission 59
Rate-compatible punctured convolutional codes
(RCPC) 68
Rate control, video transmission 69
Rate-distortion tradeoff 59
Rate, selecting for video encoding 59
RCPC 68
channel code 69
RDS 326
in U.S. 303
RealAudio 42, 279
Real-time applications
delay adaptive 16
1P 217
RSVP 16
satellite communications 240
Real-time communication 2
Real-time control protocol see RTCP
Real-time data
transfer, RTP 37
UDP 278
video example 58
Real-time scheduling, audio tool 288
Real-time streaming protocol see RTSP
Real-time transport protocol see RTP
Recordable DVD 130
Redundancy
coding agorithm, TDMA 251
packet loss 287-288
video encoding 56
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Reference burst, TDMA 248, 250
Registration,
cable modem MAC 109
NHRP 177
Reliability, switched networks 163
Repeaters, satellites as 243
Reservation confirmation see ResvConf
Reservation protocol see RSVP
Reservation state 3, 13
pruning, RSVP 13
Reservation style 7, 11, 25
RSV P message merging 14
Resource allocation, DIFFSERV 226
Resource merging 34
Resource reservation protocol see RSVP
Resource reservations
contention-based, cable mode 112
integrated services and RSVP 220
receiver initiated 6
RSV Pitraffic control interface 15
sender initiated 6
Resources releasing 15
Restoration rates, mesh networks 204
Resv message 9, 11, 34
integrated services 221
RSVP 11
RSVP and |EEE 802 20
RSVP with nonRSVP routers 20
ResvConf 9, 12
ResvErr 9, 12
RSVP and |EEE 802 20
ResvTear 9, 13
integrated services 221
Reverberation, Mbone audio tool 289
Reversible variable length codes, video
transmission 65
RF, defined 121
Ring network, protection capacity 212, 213
Ring switching
wavelength interchange 209
WDM 207
Ripple, impulse response, cable modem 95
Robust audio tool see RAT
Robustness
source and channel coding for 62
video encoding 66
wireless networks 54
Route change, RSVP 14, 15
Route querying, RSVP 15
Routers
ATM-connected, illustrated 170-171
delayed transmission 276
DIFFSERV aware 226
failure and RSVP 224
|abel-switched (LSR), MPLS 186



nonRSVP 20
RSVP configuration 8
teardown requests, RSVP 13
Routing
RSVP 24
RSVP interfaces 15
RSVP messages 14
vs. forwarding 166
RPE-LTP 273
RSPEC 6, 25
RSVP load control 17
RSVP QoS 17
RSVP 2
ABR 19
admission control 4, 16, 17, 33
ATM 18-20
authentication 16
blockade state 13
CBR 19
connection parameters 35
controlled load service 17
cut-through forwarding 19
defining senders 15
diagnostics 24
error messages 9, 12
ESP 16
Ethernet 18
examples 7-9
features 35
flow aggregation 22
|EEE 802 networks 20
IGMP 35
integrated services 16, 220
integrity object 16
interfaces 15
interoperability 36
IPSEC 16
killer reservation 12
label modification 186
label switching 24
link layers 18
local decision point 203
management 15
message formats 9
message merging 14
messages 9, 10, 14
MIB 15
multicast compared to ATM multipoint 19
multimedia networking 32
nonRSVP routers 20
overhead 22
packets 15, 34
path state 11, 13
Patherr 12
Pathtear 13
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periodic state renewa 6
policy control 23, 33
policy enforcement point 23
PPP 18
pruning reservation state 13
QoS 18, 20, 33
real-time applications 16
registering sessions 15
releasing resources 15
reservation styles 7
resource merging 34
Resverr 12, 20
Resvtear 13
router failure 224
routing 24
scalability 21, 31, 225
security 16
shortcomings 224
SNMP 15
soft state 6
state termination 34
teardown 9, 13
time-to-live 24
traffic control state 13, 15
UBR 19
unicast and multicast 6
VBR 19
RTCP 40
control information, limiting 41
multimedia networking 32
multimedia streaming 279
RTP
application resources 41
development 36
features 41
fixed header fields, defined 39
implementation resources 41
multimedia networking 32, 36, 37, 39
multimedia streaming 279
packet encapsulation 38
setting up sessions 38
type identifier 37
RTSP 42, 44
multimedia networking 32

S

SAAL, defined 121
S-Aloha 255
TDMA 256
Sample loss, audio transmission 277
SAR, defined 119
Satellite lifetime 242, 243



Satellite communication 240-266

advanced TDMA 251

bandwidth available 245

CDMA 253

FDMA 245

frequency alocations 246

guard time 249

intersatellite links 264

level intermodulation noise 246

mobile satellites 259

orbits 241-243

packets 254

privacy 245

RA/TDMA 256

reference and traffic bursts 248

SKy nhoise 243

SS-TDMA 251

TDMA 247

VSAT 256
Satellite DARS 330, 332—-333
Satellite digital audio radio service see Satellite

DARS
Satellites

as repeaters 243

geosynchronous 259

Globalstar 260

mobile 253

multiple beam 251

television transmission 315

tidal oscillation 248
Satellite-switched TDMA see SS-TDMA
SBM 20
Scal ahility

IP Navigator 181

IP over atm 169, 179

RSVP 21, 35, 225

video encoding 68
Scheduling

integrated services and IP 219
Scrambling, defined 119
SDI, HDTV uncompressed digital video 313
SDTV, compared to HDTV 310
Secure electronic transaction see SET
Secure socket layers see SSL
Secure transactions, e-commerce 342
Security 349-381

CC Toolbox 373

CC-based products 375

CM 362

cable modem 98

commercial laboratories 363-364, 369, 374

e-commerce 340, 342

evaluation approaches 352, 353, 365

financial community 377

for individual products 361
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fostering international trade 366
HFC network 110
IETF 377
international criteria 358, 368
IP and integrated services 234
lack of expertise 356
lack of flexibility 356
lack of standards 355
mutual recognition maintenance 370
Netscape SSL 344
network adaptability 234
NIAP 359, 363
OMG 376
Orange Book 354
product market 351
protection profile 362
research and development 366
RSVP 16, 21
security target 361
shortcomings 354-357
standards 358-359, 361
testing 352, 353, 370
validating tests 365
vendors 378
Segmentation, video encoding technique 60
Sender template, RSV P path message 10
Separation principle 62, 3
Session invitation protocol 279
Session object, RSVP security 16
SET 344
Shared explicit filter 7, 25
Shared explicit reservation 8
Signal attenuation
CATV 89
EDFA 202
MEO 265
wireless networks 53
Signal delay MEO 265
Signal levels, satellite communications 243
Signaling protocol 3
Signal-to-noise ratio see SNR
Silence detection, audio tool 284
Silence suppression, Mbone audio tool 289
Simple network management protocol see SNMP
SLA 226, 227
Smart radios 328
Smoothing, bit rate variations 58
SMPTE 259
uncompressed digital video 313
SNAP 168
SNMP
JMAPI 83
RSVP management 15
V2, integrated services 220



SNR
CDMA 254
scalability Mpeg 69
TDMA 254
wireless video transmission 53
Soft state 6, 25
RSVP integrated services 220
Source coding
Separation principle 62
vs. channel coding, wireless networks 62
Spade
FDMA inflexibility 245
frequency allocation 246
Span switching 209
Spatial diversity 55
Spatia redundancy 57, 66
Spatial scalability, Mpeg 69
Speech characteristics 272
Speech compression 80
Speech transmission
see also voice transmission
first 270
Spot beam antennas 251
SRCPORT, RSVP 6
SSL, e-commerce 344
SS-TDMA 251
beam hopping 252
Standards
common criteria (CC) 361
data broadcasting via TV 304
DVD audio 139
for internet audio 273
for security, NIAP 360
HDTV 310
rewritable DVD 137
security 355
security ITSEC 358
serial digital interface (SDA) 313
SMPTE 259, 313
video 125
State
data 13
renewal, periodic 6
termination 34
Static MPS 195
Statistical redundancy, video encoding 57
StatMux
ATM trunking 148
HDTV 317
networks capacity compared 159
packet-switched trunking147
trunks 149, 153
Stepsizes, quantization 59
Streaming
audio 292
proprietary protocols 279

© 2000 by CRC PressLLC

RealAudio 42, 279
RTSP 42
UDP 279
video 42, 292
Streamworks 279
Subband coding, scalability 69
Sub-burst traffic data 250
Sublayer defined 119
Subnet bandwidth manager see SBM
Subnetwork attachment point see SNAP
Subnetwork, defined 119
Sub-rate switching, mesh networks 204
Subsplit, defined 119
Switched networks 164
comparative capacities 159
maintenance costs 163
optical 189-199
gueue lengths 155
reliability 163
Switched virtual circuits 171
Synchronization
bursts 248, 250
cable modem 107
defined 120
inter-media, RTCP 40
markers 64
multimedia networking 37
RA/TDMA 257
TC sublayer, cable modem 106
video transmission 64

T

Tag distribution protocol see TDP
Tag switching 184
bgp and RSVP 185
see also label switching
TC sublayer 105
TCP
defined 120
multimedia networking 38
overhead requirements for 151
transport level protocols 278
TCP/IP, defined 120
TDM
advanced 251
bursts 248-250
cable modem 111
CCR 249
circuit-switched trunking 146
defined 120, 121
frame description 258
frame efficiency 251
frame structure 258



guard time 249
hybrid trunk 147, 151
next generation cable modem 108
satellite communications 247
super-frame 251
synchronization 247
traffic data 250
unique word, bursts 249
TDMA 250
trunk capacity 148
TDP 184
Teardown messages
RSVP9, 13
Teledesic 265
Television broadcasting 297-308
Television
broadcasting, local backbone caching 307
channel alocations, HDTV 313
compared to HDTV 310
data broadcasting 304
displays, HDTV 316
early sets 309
HDTV 309-320
interactive 311
interlacing 315
Internet marketplace value 306
progressive scanning 315
three revolutions of 300
Temporal redundancy, encoding 57
Temporal scalability, Mpeg 69
Terrestrial DAB 326
acceptance of 329-330
FCC policies and role 328
Thermal noise
cable modem 95, 96
CDMA 253
Third-generation cellular systems 50
Tidal oscillation, satellite synchronization 248
Tilt, impulse response 95
Time diversity
channel coding 54
Time division multiple access see TDMA
Time interleaving, channel coding 54
Time sensitive traffic (TST)
see also Voice, Video, Speech, Multimedia
circuit-switched TDM 146
hybrid TDM trunking 147
switched network capacity 149
Timeout values, RESV message 11
Time-shifting 302
Timestamping, multimedia networking 37
Time-varying channels, wireless networks 63
Token bucket 17
Topology, defined 120
TOS
DIFFSERV 226
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RSVP, IP header 22
Traffic

bursty 30

HFC frequency agility 93
Traffic burst, TDMA 248, 250
Traffic control 3, 4, 11

cable modem 112-115

interface 15

RSVP, defined 25

state block 13
Transform coding, encoding robustness 67
Transmission control protocol see TCP
Transmission

convergence sublayer 104 see also TC

sublayer

diversity, video encoding robustness 67

loss, EDFA 202

medium, defined 120

rate, scaling for congestion 278
Transmitters, wireless networks 52
Travelling wave tube amplifiers see TWTA
Tree resolution, ATM-based cable modem 13
Trunking

circuit-switched TDM 146, 150

CATV 89

efficiency 149

hybrid 151, 147

load, queue lengths 155

loading parameter 153

queuing theory 154

TDM trunks 150

traffic capacity 148

utilization 149
Trusted computer system evaluation criteria see

TSEC

Trusted third parties, security 234
TSEC 354

integrated services 220

RSVP 6, 25

RSVP QoS 17
TSVP 185
TTAP 363
TTPR, security 234
Turbo codes, nonfading channels 54
T-WDMA, multipoint optical network 194
Two-way communication 90-91
TWTA 246
Type of service see TOS

U

UBR
RSVP and ATM 19



UDP
multimedia networking 38
transport level protocols 278
UEP channel coding 68
Unequal error protection see also UEP
video encoding 67
Unicast
Internet saturation 307
reservations 221
RSVP 6
Unique word detection 266
Unspecified bit rate see UBR
Upper layers, cable modem 102
Upstream, defined 120
Upstream transmission cable modem 100
URL, broadcasting to TV 305-306
Utilization
see also Network capacity
estimating on hybrid network 152
measuring 149

\%

Value-added networks see VAN
VAN e-commerce 339
Variable bit rate see VBR
Variable channel rate 71
Variable length coding
error propagation 64
video encoding 57
VBR
considerations for video transmission 59
defined 121
RSVP and ATM 19
VC 18
VCIl 166
similar to label 230
VCR
digital video 127
Vector quantization, voice encoding 274
Video
DVD 130
enhanced quality, HDTV 311
home video development 126
interactive 48
quality with DVD 132
standards 125
streaming 42, 279, 280, 292
wireless, algorithms for 51
Video codec, asymmetric 62
Video conferening, ITU-T standards 60
Video encoding
compression agorithms 61
diversity and multiple description 66-67
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entropy coding 57

error propagation 65

HDTV 310

implementation issues 61

low rate channel coding 60

motion estimation 60

Mpeg 57, 60, 69

multiresolution algorithms 68

object-based technique 60

power efficiency 61

predictive techniques 65

pyramid vector quantization (PQZ) 61

rate selection 59

redundancy 56, 57, 66

reversible variable length codes 65

scalability 6768

segmentation 60

symmetric agorithms 53

variable length codes 57, 65

wireless network requirements 52
Video phone, ITU-T standards 60
Video transmission

CBR example 59

closed-loop error control 69

coding for low rate channel 60

delay constraints 70

described 38

efficient 63

error propagation and entropy coding 64

error protection, wireless networks 63

example of real-time 58

fixed-length codes 65

packetization and synchronization 64

performance feedback 70

performance issues 61

power constraints 61

rate allocation 59

reversible variable length codes 65

robustness 62

RTP 279

separation principle 63

SNR 53

stepsize quantization 59

streaming 42, 279, 292

switched networks 159

TDMA 111

variable channel rate 71

VBR 59

wireless 4772

see also Video, Audio, Multimedia
Video-on-demand 292

see also Streaming
Virtual circuit identifier see VCI
Virtual connection see VC
Virtual path identifier see VPI



Voice data
characteristics 272
compression 273
Voice transmission
development of 36
hybrid network 153
packet size and queuing 157
satellite communications 240, 254
switched networks 159
TDMA 111
VP 182
VPl 166
VSAT 256
network configuration, illustrated 257
VW defined 120

%%

WADM

configurable 207, 210
Watermarking

DVD and copyright 134

Wavelength bidirectional line-switched rings see

W-BLSR
Wavelength division multiplexing see WDM

Wavelength unidirectional path protection see

W-UPSR
Wavelet coding 67, 69
W-BLSR 206

span switching 209

with reservation scheme 207
WDM 189, 201-214

mesh architecture, OCS 206
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MSN 197
point-to-point 202
WebTV 338
Weighted fair queuing see WFQ+
WRFQ+ 222
Wildcard filter 7, 8, 9, 16, 25
shared reservation 221
Wireless networks
architecture 52
broadcast channels 63
channel coding 54
channel modeling 55
channel vs. source coding 62
closed loop error control 55
Doppler shift 54
efficient transmission 63
frequency diversity 54
multipath fading 53, 54
signal loss 53
SNR 53
time-varying channels 63
within a home 49
Wireless video transfer 4772
algorithms ro 51
applications of 48
bandwidth 53
interactive 48
video error correction 53
Worst-case fair waited fair queuing see WFQ+
W-UPSR 210, 211
WWW browser, defined 120
WWW, defined 120
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