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Angle of arrival (AOA), location estimation,
449-450, 462
Angulation, 447
Antenna technologies, 23
Antipiracy protection, 374
AOL Anywhere, 135
Apache Cocoon, 213
Appearance adaptation, 217-219
Application layer
defined, 3
multicast, see Application layer multicast
multimedia streaming, QoS control, 278,
280-284
overview of, 91-92
scalable content delivery, 91-92
Application layer multicast
characteristics of, generally, 103—104, 330
functions of
content distribution, 111
end-user subscription, 111
overlay setup, 110
tree organization, 110-111
rationale for
application layer routing, 107
asynchronous delivery, 106
easy deployment, 105-106
effective transport, 104—105
versatility, 107
Application-level multicast, 168, 174
Application service provider (ASP), 466, 469
Architecture, see specific types of systems
core network, 11-13
end-user performance, GSM/EDGE and
WCDMA, 31-33
GSM/GPRS/EDGE, 24-27
IS—-95 radio access, 27-29
operator performance, GSM/EDGE and
WCDMA, 29-31
overview of, 9—-10
standardization framework, 10
WCDMA radio access network
architecture, 13—-14, 362-363
beyond 2Mbps with HSDPA, 20-21
evolution of, 22-24
layer 2/3, 14-18
physical layer, 18-20
ARIB, 10
ARM (active reliable multicast), 99
ASCII, 208, 428
ASF (advanced streaming format), 209
Asymmetric encryption, 377-378
Asynchronous delivery, 106
Asynchronous multicast push (AMP), 119, 125
AT&T, 138

Atmospheric conditions, impact of, 277
Attachments, 505-506
Audio, streaming, 285, 338. See also Multicast
content delivery; Multimedia streaming
Audiovisual content
characteristics of, 208
nonscalable, 208 -209
scalable, 209-210
Authentication
digital rights management, 402—-404
HTTP/1.1, 48
OMA data synchronization, 269
security services, 373, 375, 507
3GPP MBMS system, 366
Authentication, authorization, and accounting
(AAA), 290, 430
Automatic retransmission query (ARQ), 26
Automesh, defined, 113
Availability, security services, 374
Avantgo, 144-145

Backbone ISPs, 109
Backend architecture, 143
Band-segmented transmission-orthogonal
frequency-division multiplex (BST-
OFDM) modulation, 351
Bandwidth
caching and, 126
distribution trees, 116
efficiency, 185, 190
IP multicast system, 107—108, 347
multicast content delivery, 333-334
multimedia streaming, 282-283
significance of, 2
streaming media, 283
wireless LAN network, 142
wireless mobile environment, 315
Bandwidth Broker (BB), 285
Bandwidth-on-demand services, 16
Basestation controller (BSC), 26
BAT system, location estimation, 456—457
Bayesian network, location estimation, 452, 455
Beamforming antenna, 23
BEEP (block extensible exchange protocol), 499
Beep Science
AS, 390
mobile DRM system, 392—-393
Berners-Lee, Tim, 39
Bidrectional access networks, 347
Bit error rate (BER), 183, 315
Bit rate capability, 10
Blogs (WeB logs), 479
Bloom filters, 123
Bluetooth, 206, 232-233, 261, 264



Body area network (BAN), 3

Bottlenecks, 6, 123, 136, 184185

B-pictures, streaming video, 286

Broadcast control channel (BCCH), 15
Broadcast/multicast control (BMC) protocol, 15
Browsing charges, 433, 435

Bus cable, 261

Business-to-business (B2B), 421, 478—-479
Byte-range operations, HTTP/1.1, 45, 48

Cache, see Caching
applet, 90
consistency, 118, 120-122
HTTP/1.1, 48-50
mesh, 122, 126
miss, 117
radius, 125
router proposal, 99
Caching
implications of, generally, 45, 48—50
proxy, 117-125
scalable content delivery, 91-92
servers, streaming media, 289-290, 311
web-based applications
information dissemination, 87—-90
information exchange, 90
web proxy, 117-126
Callback address, 135
Call detail records (CDRs), 411-412, 424-425,
427-431
CAMEL (customized application for mobile
network enhanced logic), 425
Canonical (CNAME), streaming media, 306
CAP3 (CAMEL application Part 3), 425
Carriage return and a linefeed (CRLF), 40
Cascaded unicast, 97-98
Cascading style sheets (CSS), 81, 210-211,
228-229
CC/PP, see Composite capability /preference
profiles (CC/PP)
CCTrCH, 16
CDMA (code-division multiple access)
characteristics of, generally, 11
classical near-far problem, 19
fast power control, 18—19
location estimation, 462—-463
networks, ACME in, 191, 196—-197
¢dma2000, 27, 196
Cell broadcast service (CBS), 358
Cellular digital packet data (CDPD) technology,
381
Cellular phones, 66, 144145, 153
CGI (common gateway interface), 469
Channels, error-prone, 315
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Characteristics adaptation, 217, 220, 239
Charging
advice of charge, 429
architecture, 433
correlation, 428—-429
differentiated, 425-426
fixed-line telephony, 411-414
flow-based, 426-428
information, 431-435
interfaces, 429-431
mediation, 428
mobile content features
business-to-business (B2B), 421
multiple access, 422
multiple services in delivery, 423-424
overview, 415-416
postpaid charging, 419-421
prepaid charging, 419-421, 432
records, source of, 422-423
revenue chain, 416-417
roaming, 422
subscription models, 417-419
mobile telephony, 414-415
rating, 429
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source of, 422-423
rules, 429
scenarios
browsing, 433, 435
downloads, 423, 436
person-to-person messaging, 435-436
streaming video, 436—437
scope of, 410-411
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Cisco, 89, 103, 124
Classical near-far problem, 19
Client information request headers, 58—59
Client response preferences request headers,
59-62
CNN.com, 87-88
Coded orthogonal frequency-division multiplex
(COFDM) modulation, 351
Common control channel (CCCH), 15
Common packet channel (CPCH), 16—-17
Composers, SOAP, 491
Composite capability /preference profiles (CC/PP)
content adaptation, 231-233
exchanges, 303-305, 313
repository, 304
streaming media, 299, 301-305
Conditional request headers, 57-58
Confidentiality, security services, 373, 507
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Conflict resolution, data synchronization, 260,
270
Congestion
implications of, 47, 125
losses, 315-316
multicast content delivery, 333-334
multimedia streaming, 281-283
Connections
IP multicast system, 337
persistent, HTTP/1.1, 46—47
Connectivity, 3, 126
Consumption
IP multicast system, 337
IPDC, 349-350
multicast content delivery, 334
Content, generally
caching, 5
defined, 2
distribution, 111
IP multicast system, 337
metadata, 230, 236-237
negotiations, 45, 47-48
types, media
audiovisual content, 208-210, 222-223
nonaudiovisual content, 223-224
textual content, 207-208
value chain, 376-377
verification, 402-403
Content adaptation
application scenarios
content selection, browsing, 241-244
transcoding, multimedia messaging service,
244-250
architectures
configurations, 239-240
location of adaptation, 237-239
capabilities
composite capability /preference profiles
(CC/PP), 231-233
defined, 230
subscriber databases, 233
UAProf, 233-235, 238-239, 248-249
user-agent information, 231
future directions for, 251-252
implications of, generally, 6
metadata, 230, 236-237
methods of
content selection, 225-228, 241-244
hybrid approaches, 230
multimedia transcoding, 221-225, 244-250
rendering at the client, 228-230
motivation for, 205-207
multimedia content types
application data, 214-215

media content, 207-210
presentation content, 210-214
procedural code, 215
standardization, 251
types of adaptation
appearance, 217-219
characteristics, 217, 239
encapsulation, 221, 239-240
format, 216-217, 239
size, 219-220, 239
Content analysis, workload characterization
content modification pattern, 138—139
content popularity, 138
content size, 138
content types, 138
defined, 137
notification, 164—168, 176—179
web browsing, 145-149, 176-179
Content control engine (CCE), 392
Content delivery
multicast, see Multicast content delivery
web proxy coaching, 118—120
Content delivery networks (CDNs)
characteristics of, 3, 187, 454, 457-459
end-system acceleration, 187—188
mobile, 189
network scaling, 187
optimization, content and protocol, 188—189
Content networking, generally
characteristics of, 1-2
defined, 2
in the mobile internet, 2—4
Content provisioning system (CPS)
IPDC system, 356
IP multicast system, 350
Content scrambling system (CSS), 386
Content servers (CS), 143, 310, 380
Content synchronization
adoption of
constraints, adherence to, 262—-263,
269-270
mobile device scenarios, 261-262
change detection, 260, 270
conflict detection/resolution, 260, 270
data storage and, 255-257
implications of, 6
need for, 257-258, 273-274
OMA standards
data synchronization protocol, 268—273
overview of, 263-264
representation, 264—-267
types of
delta sync, 260
fast sync, 260



full sync, 259-260
one-way, 258-259, 269
slow sync, 259-260
two-way, 258-259, 269
Continuous multicast push (CMP), 119, 125
Contributing source (CSRC), 305
CONTROL, GPS system, 459
Cookies, WAP 2.x, 82
COPS (common open policy service), 285
Copyright, 225
CORBA, 478, 487
Cricket system, location estimation, 456
Crying baby problem, 94, 100
Cumulative distribution function (CDF), 146, 149
Curly, 54
Customizer, 226227
CWTS (China Wireless Telecommunication
Standard Group), 10

DA delay, 97
DAML-S, 483
Database server, 144
Data gathering, web workload characterization, 3,
144
Datagroups, IP multicast, 110
Data synchronization, defined, 257. See also
Content synchronization
DCE, 487
DCOM, 478, 487
DCT (discrete-cosine transform), 385, 396
Debugging, 46
DECE, 478
Decryption, 380
Dedicated channel (DCH), 16-17
Dedicated control channel (DCCH), 15
Dedicated physical control channel (DPCCH),
16-17, 19-20
Dedicated physical data channel (DPDCH),
16-17, 19
Dedicated traffic channel (CTCH), 15
Deering, S., 93
Degree/minutes/seconds (DMS) system,
physical location, 441
Delay, generally
budget, 284
DA, 97
jitter, 277-280
loss detection, 284
queuing, 184
spread, 444
Delay-locked loop (DLL), 462
Delta encoding, 120
Delta synchronization, 260
Denial of service (DoS), 372, 374
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Dependency graph, 118
Deployment, multicast content delivery, 334
Designated receivers (DRs), 96
Desktop access, 144—145
Desktop computers, 261
Desktop users, web workload, 147, 178
Destination, adaptation architecture, 238-240
Device Independence, 252
DHCP (dynamic host configuration protocol), 331
Differential GPS (DGPS), 460
Differentiated Services (DiffServ), 284-285, 310
Diffraction
defined, 443
loss, 445
Digest authentication, 45, 48
DigiBox, 391
Digital, 138
Digital audio broadcast (DAB) system, 352
Digital cameras, 217
Digital fingerprinting, 378—-379, 400—401
Digital Fountain, 100, 102, 119
Digital item adaptation (DIA), 251
Digital rights locker, 383-384
Digital rights management (DRM)
authentication, 373
content distribution business models
characteristics of, 380—-381
floating licenses, 382
microtransactions/micropayments, 382
pay per view, 382-383
promotion models, 381
subscription—based, 381
superdistribution, 382
functional architecture, 376
information architecture, 376
mobile (MDRM), terminal requirements,
384-385
multicast content delivery, 338
multimedia services, 321
overview of, 375-381
security protocols, 373-374, 379-380, 384
significance of, 7
streaming media, 290
Digital signatures, 377-378
Digital video broadcasting terrestrial (DVB-T)
network, IPDC system, 348, 352—-354
Digital watermarking, 375, 377-379
Dilution of precision (DOP), 463
Direct-sequence spread-spectrum (DSSS) signal,
457
Direction services, 147
Director effectiveness, 198—200
Directory-based volumes, 121
Disconnection, 256
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Discovery protocols, 518—519
Dispatchers, SOAP, 491
Disseminate information, 5
Distance-based location update strategy,
461-462
Distributed computing, 478
Distributed share memory (DSM), 117
Distribution tree
application layer, 110—112
construction of:
maintenance, 116
neighbor selection, 113-114
parent selection, 114—116
peer discovery, 112—113
DMDmobile, 390
DNS (domain name service), 91
DoCoMo location platform (DLP), 469
Document object model (DOM), 223-224
Document type definition (DTD), 266, 268
DOM (Document Object Model), 522
Doppler effects, 343
Downlink shared channel (DSCH), 17
Downlink signaling, unidirectional, 346—347
Downloader program, 144
Downloads
charges for, 423, 436
web services, 484
Duplicate avoidance (DA), 95-97
DVB-H (DVB handheld), 351-353, 357
DVB-M (DVB mobile), 351
DVB-S (DVB-satellite), 357
DVB-T (DVB-terrestrial), 184, 197
DVB-X, 351
DVDs, intellectual property management, 386
DVMRP (distance vector multicast routing
protocol), 96, 115
DWDM, 184
Dynamic content, defined, 88—-90
Dynamic objects, 88—89, 125
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E-commerce, 91, 356-357

Edge caching, 184—-185

EdgeScape, 458

Edge Side Includes (ESI), 189

EDI/B2B industry, 474
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modulation, 351

Electronic data interchange (EDI), 478-480

Electronic service guide (ESG), 353

Email, 258, 297, 483—-484. See also Mail
service

Encapsulation adaptation, 220-221, 239-240

Encoding
chunked, 47
error-resilient, 283
Encryption
characteristics of, 48, 375, 377-378
format compliant, 396-397
progressive, 397
scalable, 394-395, 397-398
selective, 395-396
SOAP Message Security, 508—510
EncrypTix, 390
End-system acceleration, 187—188
End-to-end, generally
architecture, 288290
congestion, 281
connection, 18
headers, HTTP/1.1, 50-51
E-911 calls, 460-464
Entity headers, HTTP/1.1, 51, 54-56
Ericsson, 67, 263
Error-concealment, 283
Error control, multimedia streaming, 283-284
Estimation, in location estimation process,
453-454
Ethernet LANs, 108
ETSI, 10
EU IST, BRAIN, 321
European Digital Video Broadcasting Terrestrial
(DVB-T) system, 350-353, 357
Event-based charging, 418
EVRC, 218
Exchange information, 5
Expanding-ring search (ERS), 96, 112—113
eXtensible Markup Language (XML)
characteristics of, 209, 265-267, 271-272,
480-485
XML-RPC, 494
XML/XML schema, 483
eXtensible rights Markup Language (XrML), 379,
387, 509
eXtensible Style Language Transformation
(XSLT), 223-224, 229, 487
Extensible Stylesheet Language (XSL)
Transformations (XSLT), 212-214, 228
External functional interface (EFI), 83

False-hit rate, 123

Fast fading, 343

Fast hit, 118

Fast synchronization, 260
Fault tolerance, 256
Fcast, 100

FDMA, 196



FEC packets, 101-102. See also Forward error
correction (FEC)
Federal Communications Commission (FCC),
443, 460
Feedback implosion, 94—95
Fees, 7, 358. See also Charging
Filecast
IPDC system, 355
IP multicast system, 338
File delivery over unidirectional transport
(FLUTE), 339
Fine-grained scalable (FGS) compression,
394-395, 397
Firewalls, 486
First-hop router, 102
Fixed-access networks, 1
Fixed-line telephony, charges for, 411-414
Fixed subscription, 417
Fixed Web services, see Web services
Flexible layer one (FLO), 2627
Flow-based charging, 426—428
Format adaptation, 216—-217, 239
Format compliant encryption, MDRM, 396-397
Forward access channel (FACH), 17
Forward error correction (FEC)
ACME architecture and, 188
content caching, 100—102, 104
IPDC system, 355
IP multicast system, 346
multimedia streaming, 280, 283, 286, 317
Free-space loss, 445
Freeware organizations, 474
Front-door server, 143
FTAM, 428
Full synchronization, 259-260
Fusion tree, 96

Gateway GPRS support node (GGSN), 13, 311,
320, 357, 361, 364-366, 415, 428429
Gateway mobile location center (GMLC), 465,
467-468
Gateways, generally
SOAP, 491
wireless access, 144—145
Gaussian minimum shift keying (GMSK), 25
General headers, HTTP/1.1, 51-54
Geographic locality, system load analysis,
162-163
Geographic positioning, 275
Geographic push caching, 120
GeoPoint services, 458
Geotargeting, 458—-459
GeoTraffic analysis services, 458—459
GIF, 209, 216-218, 220, 222, 248, 250

INDEX 533

Global Mobile Suppliers Association, 10
Global navigation satellite system (GNSS), 459
Global positioning system (GPS), 459
GLONASS system, 459
GMSC (gateway MSC), 13
Google.com, 88
GPRS (general packet radio service), see GSM/
GPRS/EDGE
characteristics of, generally, 83, 206
charging for, 415, 422-423, 426
network, 183
GPRS RAN (GERAN), 320, 361-362
GPRS SGSN, 414-415
GPRS tunneling protocol (GTP), 364
GPRS/WCDMA, 32-33
Group key K, 383
Group management hierarchy (GMH), digital
rights management, 401
G.723.1, 208
G.729, 208
GSM (global system for mobile communication),
see GSM/EDGE; GSM/GPRS/EDGE
characteristics of, generally, 208
evolution of, 66
phones, 205
standardization, 13
GSM (Group Spéciale Mobile), 414
GSM Association, 10
GSM/EDGE, 9-10
GSM/GPRS/EDGE
end-user performance, 31-33
GSM principle, 24-26
operator performance, 29-31
radio access network architecture, 26
service creation principle, 26-27
GSM/GPRS, synchronization, 261
GSM MSC, 414
GSM900, 29

Hacks, 384
Handheld Device Markup Language (HDML), 5,
67
Handheld PCs, 205
Handover (HO)/handoff, IP multicast system,
343-345
Handover packet loss, 316317
Handshake protocol
DRM security, 379-380
WAP 1.0, 77
HARQ, 28
Harvest Web cache, 121-123
Headers, HTTP/1.1
end-to-end, 50-51
entity, 51, 54-56
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Headers, HTTP/1.1 (Continued)
functions of, 50-51
general, 51-54
hop-to-hop, 50-53, 61, 65
request, 51, 56—63
response, 51, 63-65
Heavy-tail distribution, 138—139
Helix, 390-391
Hierarchical caching, 117, 119, 122, 126
High-definition television (HDTV), 350
High-speed circuit-switched data (HSCSD), 24
High-speed DSCH (HS-DSCH), 21
HLR (home location register), 12
Hop-by-hop headers, HTTP/1.1, 50-53, 61, 65
Hop count, 107
Host mobility, 315, 317-318
Hot billing, 425
Hotspots, 319, 361
HSDPA (high-speed downlink packet access), 4,
20-22, 26, 29, 31-33
HTTP/0.9, 40
HTTP/1.0, 410
HTTP/1.1
authentication, 43-44, 48
byte-range operation, 48
caching, 48-50
chunked encoding, 47
content negotiations, 47—48
goals of, 44
headers
end-to-end, 50-51
entity, 54-56
functions of, 50-51
general, 52-54
hop-to-hop, 50-52
request, 56—63
response, 63—65
persistent connections, 46—47
request methods, 45-46
response methods, 45
status code with description, 43
HTTP/2.0, 53
Human factors studies, 1
Hybrid networks, 97-98, 347
Hypertext Markup Language (HTML)
characteristics of, 210
macros, 188—189
multimedia transcoding, 222
Hypertext Transfer Protocol (HTTP), see HTTP/
0.9; HTTP/1.0; HTTP/1.1; HTTP/2.0
basic operation, 39
defined, 5, 38
evolution
HTTP/0.9, 40

HTTP/1.0, 41-44
HTTP/1.1, see HTTP1.1
general operation, 38—39
GET, 479, 486, 510-511
IP multicast systems, 338
OMA data synchronization, 264
popularity of, 188
POST, 467-468, 479, 486, 499, 511
scalable content delivery, 91

TIANA, 56
IBM, 263, 508
ICAP Forum, 251
ICP (Internet caching protocol), 123
Identifiers, content synchronization, 263, 270, 273
Idle-mode reception, 363
IGMP (Internet group management protocol), 97,
99, 365
IMEI code, 233
IMT-2000 technologies, 10, 23, 466
Indoor location estimation system
infrared-based, 457
scene-analysis-based, 454455
ultrasound-based, 455-457
Infopyramid
characteristics of, 225-226
content selection application, 242-243
creation process, 227
Information, generally
dissemination, 5, 87-90
exchange, 5, 89-91
security, see Security
InfoSpace, 135
Infrared, 264
Infrared (IR) signals, location estimation,
445-446
Initialization, OMA data synchronization,
269-270
Inktomi
“Media Distribution Network,” 116
reverse proxy, 91
Integrated cellular/ WLAN environments,
319-321
Integrated Services (IntServ), 284, 310
Integrity, security services, 373, 507
Intellectual property, 375. See also Moving
Picture Experts Group (MPEG), intellectual
property management
Intelligent network (IN), 414
Interference, 25, 277, 336, 445
Interleaving, 280
Intermediary, adaptation architecture, 238-240
Internet, generally
access, 264



infrastructure, 92
TV broadcasts, 109
Internet Engineering Task Force (IETF)
filecast, 339
functions of, 18, 290
group key management, 402
IP Multicast, 368
media discovery, 339-340
Multicast Security, 330
OPES Working Group, 187
RFC
1889, 305, 308
2326, 293
2327, 297
streaming media, 284, 339
web services interoperability (WS-I), 519
Internet Explorer (IE), 231, 238
Internet media guides (IMGs), 340
Internet multimedia system (IMS), 310
Internet service providers (ISPs)
functions of, 109, 458
wireless, 164, 319
InterTrust, 380
Intranet, 264
Invalidation, web proxy caching, 121
1P datacast (IPDC)
characteristics of, 7
concept of, 347-348, 357-358
e-commerce for (e-CS), 356-357
IP infrastructure, 354-355
mobile wireless radio networks, 350-354
services and applications, 348—-350
service system, 355-356
system architecture, 350
I-pictures, streaming video, 285
IP layer, scalable content delivery, 91-92
IP multicast system, generic
common aspects, 336
networking procedure, 340—342
reference system model, 336—337
three-platform services, 337-340
IP multimedia subsystem (IMS), 11, 13, 367
IPMP-Ds, 386
IPMP-ES, 387
IP-PDN, 310-311, 320
IPSec, 83
IP unicast, 93, 345
1Pv4, 83, 91, 311, 365
1Pv6, 83, 91, 365
IPv6 Forum, 10
IRC/6.9, 53
IrMC, 261
1S-95
characteristics of, 9—10
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evolution of, 10
radio access, 27-28
IS0, 285, 290
1S-2000, 27
ITU-T
H.261, 223
H.263, 209, 217, 223, 285, 392

Japanese Terrestrial Integrated Service Digital
Broadcasting (ISDB-T) system, 350,
352-353, 357

Java, RMI, 478

Java Community Process (JCP), 522

JavaEnabled, 232-233

Java MIDP, 215

Java Server Pages, 214

Java Specification Request (JSR), 522

Jini, 478

IMS, 499

JPEG, 209, 216-218, 220, 222-223, 248

JPEG2000, 209, 216, 220, 223

J2ME web services, 522

JVMVersion, 232-233

Kazaa, 381
Kerberos, 478, 509
k nearest-neighbor averaging, 453

Large-scale active middleware (LSAM), 124
Large-scale path loss, 445
Latency
implications of, 185, 190
reduction, 125, 185, 190
Lateration, 447
LGMP, 98
Liberty Alliance, 522
Limited-scope multicast (LSM), 98—99
Limited subscription, 418
Line of sight (LOS) path, 443-445
Link layer, 2, 183
LISAP (location information service access
protocol), 469
LLC/SNAP framing, 353
Load balancing, 255-256
Local synchronization, 261
Local unique identifier (LUID), 273
Location-based services
based on cellular systems
location service platform, 468—470
mobile location protocol (MLP), 467-468
system architecture, 465-467
characteristics of, generally, 7—-8
location estimation algorithm
defined, 440
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Location-based services (Continued)
proximity, 454, 457-459
scene analysis, 450—454
triangulation, 447-450
location estimation media
infrared (IR), 445-446, 457
radiofrequency (RF), 443-445
ultrasound, 446—-447, 455-457
location estimation system
defined, 440
indoor, 454—-459
outdoor, 459-464
location format transformation (LFT),
464-465
location sensor infrastructure, 440
location taxonomy
absolute location, 442
physical location, 441
relative location, 442
symbolic location, 441-442
Location Interoperability Forum, 264
Location service system (LCS), 465-467
Log analyses, workload characterization,
161-163, 172-174
Logical key hierarchy (LKH), digital rights
management, 401
Lookahead window, 118
Loose coupling, 319-320
Lorax, 98
Loss detection delay, 284
Loss rate, 107
Lotus/Lotus Notes, 261, 263
Low-end mobile phones, 264, 270
Loyalty schemes, 419

MAC (media access control) layer
functions of, 91
scalable content delivery, 91-92
WCDMA, 14
Macrocell environment, 31
Mail servers, 258
Mail service, 147, 165
Manual mesh, distribution tree, 113
Mapping, data synchronization, 263, 270, 273
Matching, location estimation, 451-453, 455
Maximum transmission unit (MTU), 281, 353
MBone, 89
Media discovery
IPDC system, 356
IP multicast system, 338, 340-341
Media gateway (MGW), 13
Media gateway control function (MGCF), 13
Mediation, charging issues, 428

Media transcoder, architecture of, 218, 221-222

Media transport protocols, 308
Memory, 232-233
Meridian lines, 441
Mesh overlay network, 110, 113
Message sequence chart (MSC), 268, 461
Metadata
HTTP/1.0, 41
security strategies, 375, 377, 379
Metropolitan area wireless network, workload
characterization analysis, 141
MFTP, 100
Microcells, 278
Micromobility protocols, 320
Microsoft, 508
Middleware, 2, 478
MIME (multipurpose Internet mail extensions),
41, 231, 511, 512
Mirror servers, 255
MMS-IOP, 264
Mobile cinema ticketing, 275-276
Mobile clients, web workload, see Web workload
Mobile content
charging for, 409—437
delivery, for the Internet, 189
digital rights management 371-404
security, 371-404
Mobile DRM (MDRM)
state-of-the-art component technologies
efficient key management, 401-402
encryption, generally, 394-398
error concealment, 402—403
format compliant encryption, 396—397
multimedia content verification, 402-404
progressive encryption, 397
public key watermarking system, 398—401
scalable encryption, 394-395, 397-398
selective encryption, 395-396
state-of-the-art systems
components of, 388—389
Helix, 390-391
integrated model, 391
NEC VS-7810, 390-392
Nokia Music Player, 390-391
table of, 390
terminal requirements, 384385, 392-393
Mobile Information Device Profile (MIDP), 522
Mobile Internet
architecture, overview of, 4, 9-33
characteristics of, generally, 2—4
content adaptation, 205-252
content networking, 1-8
protocols for, 35-84
Mobile location protocol (MLP), 466—-468
Mobile phones, 197. See also Cellular phones



Mobile terminals, web services, 520-521
Mobile Web services, see Web services
Mobile web users, 178—179
Mobile wireless multicast
characteristics of, 335-336
mobility/movement of users, 342-345
radio transmission errors, 345-345
unidirectional downlink bearers, 346347
Mobile wireless networks, multimedia streaming
end-to-end architecture, 288—-290
media delivery protocols, 291-305
multimedia services, 315-321
QoS control
application layer, 275-284
network layer, 284285
streaming media codecs, 285-288
streaming media transport protocols, 305-308
3GPP packed-switched streaming service,
308-315
Mobile wireless radio networks, IPDC system
characteristics of, generally, 350—353
DVB-T/H, 352-354
Modality axis, Infopyramid, 226
Modulation, GSM, 25
Modulo caching, 124125
Motorola, 67, 263
Movement-based location update scheme, 461
Moving Picture Experts Group (MPEG),
intellectual property management
MPEG-4 IPMP hook, 386—387
MPEG IMP extensions, 387
MPEG-21 (Rights Data Dictionary), 387
MPEG-2 videos, copy protection, 385—-386
Mozilla Windows, 145
MP, 209
MP3, 392
MPEG
characteristics of, generally, 251
IMP extensions, 387
video, 395-396
MPEG-4
AAC, 209, 285
AVC, 216
characteristics of, 107, 223, 286
IPMP hook, 386-387
video, 392
MPEG-7, 299, 340
MPEG-21 (Rights Data Dictionary), 251, 387
MPEG-2
systems standards, 352
videos, copy protection, 385-386
MSC/VLR (mobile services switching center/
visitor location register), 12
MSNBC server traces, 139-140
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MSN Mobile, 135
Multicast
application layer, see Application layer
multicast
characteristics of, 5-7, 93
confinement, 96
content delivery, see Multicast content
delivery
datagrams, 93
distribution tree, 113-116
FIB (forwarding information base), 93
gain, 333
P
characteristics of, generally, 93-94
need for, 108—110
multigroup, 98
push, 118—120
reliable, see Reliable multicast (RM)
scalable content delivery, 91-92
streaming services, 321
Multicast content delivery
applications, generally, 327-328, 332-335
architecture, 188
as communication technique, 331-332
future directions for, 367-368
generic IP multicast system
common aspects, 336
networking procedure, 340—342
reference system model, 336-337
three-platform services, 337-340
IP datacast (IPDC)
concept of, 347-348, 357-358
e-commerce for, 356-357
IP infrastructure, 354-355
mobile wireless radio networks, 350—-354
services and applications, 348—-350
service system, 355-356
system architecture, 350
justification for, 328-330
mobile wireless multicast
characteristics of, 335-336
mobility/movement of users, 342-345
radio transmission errors, 345345
unidirectional downlink bearers,
346-347
multimedia broadcast multicast service
(MBMS)
commercial interfaces, 366
concept of, 358-360, 366—-367
in core network, 364-365
data sources, 365-366
radio access networks, 362—-364
service center (BM-SC), 361,
365-366
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Multicast content delivery (Continued)
services and applications, 360-361
standardization, 359
system architecture, 361-362

perspectives of, 330—331

Multicast content distribution, digital rights
management, 381

Multicast distributed virtual cache, 124

Multicast expanding-ring search, distribution tree,
112-113

Multifrequency network (MFN), 351

Multigroup multicast, 98

Multihit sessions, 154

Multihoming, 347

Multimedia broadcast multicast service (MBMS)

characteristics of, generally, 7, 24, 184, 197
commercial interfaces, 366

concept of, 358-360, 366—-367

in core network, 364—-365

data sources, 365-366

radio access networks, 362—-364
release schedule, 360

service center (BM-SC), 361,.365-366
services and applications, 360—361
standardization, 359

system architecture, 361-362

Multimedia data streams (MDS), 394

Multimedia message adaptation (MMA), 246

Multimedia messaging service (MMS)

charging, 426

content adaptation, 217, 219, 221, 239
multimedia transcoding, 222, 244-250
wireless access protocol (WAP), 81

Multimedia messaging service center (MMSC),
239-240, 244, 246, 248-250, 426

Multimedia streaming

architecture

integrated schemes, 319-321

logical, 288-290

overview of, 276-278, 288
benefits of, 276
characteristics of, generally, 6
challenges for, 277-278, 282
codecs

audio compression, 286

in 3GPP, 286-287

video compression, 285-286
defined, 276
delivery protocols

session control, 291-305

transport protocols, 305-308
future directions for, 321-322
QoS

application layer, 278, 280—284

network layer, 284-285, 316-317
overview of, 278-280
seamless, 320
3GPP packet-switched streaming service
characteristics of, 308—310
domain architecture, 310-312
PSS framework, 312-314
wireless environment
congestion losses, 315-316
handover packet loss, 316-317
integrated cellular/ WLAN environments,
319-321
mobility-aware server selection, 318
request routing, 318
transmission error loss, 315-316
Multimedia transcoding
advantages of, 224
architecture, 221-222
audiovisual content, 222-223
drawbacks of, 224-225
nonaudiovisual content, 223 -224
procedural code, 224
Multimedia units (MMUSs), content adaptation,
216, 219-221
Multiparty multimedia session control
(MMUSIC), 340
Multipath fading, 277, 444
Multiple description coding (MDC), 283
Multiple-input multiple-output (MIMO), 23
Multipoint-to-multipoint (m-t-m) multicast,
331
Multipoint-to-point (m-t-p) multicast, 331-332
Multiprogram transport streams, 354
Multiprotocol encapsulation (MPE)
digital video broadcasting (DVB), 353354
IPDC system, 348, 350, 354-355, 357
Multiuse sensor environment (MUSE), 455

Negative acknowledgment (NAK)
characteristics of, 95-98
implosion, 95
Napster, 107, 381
Narrowband systems, 29
Navigational service, WAP 2.x, 83
Nearest-neighbor averaging, 453
NEC VS-7810, 371, 390-392
Negative acknowledgments (NAKs), 95-98
Neighbor selection, distribution tree, 113—-114
Netscape, 231, 238
Network infrastructure, 2—3
Networking, defined, 2
Network layers
multicast, 330, 332



multimedia streaming, QoS control, 284-285,
316-317
overview of, 91-92
Network scaling, 187
Nibble system, 452—-455
NLANR trace, 198, 200
NMT, 9
Nokia
Music Player, 371, 390-391
Series 60 platform, 521
synchronization standards, 263
wireless access protocol (WAP), 67
Non-line of sight (NLOS) path, 443—-444
Nonmesh overlay network, 110
Nonrepudiation, 374
Notification document, 163
Notification messages, 163—164, 364. See also
Notification workload
Notification server, 143
Notification workload, characterization of
content analysis
message popularity analysis, 167—168
notification message, 164—168
popular categories, 164—167, 176-178
log analyses, 172—174
significance of, 163—164
system load analysis, 171-172
user behavior analysis
load distribution, 168—169
spatial locality, 168—171
web browsing correlations, 174—178

Oasis, 475, 508, 520
OBEX, 264
Observed time difference (OTD), 464
Offline, generally
access, 144145, 265
charging, 421
users
content analysis, 147
system load analysis, 160, 162
user behavior analysis, 151-152
Offloading TCP processing, 188
On-demand, see Video on demand
caching, 126
request-response, 118
One-way synchronization, 258—-259, 269
Online charging, 421
Open GIS (geographic information system)
Consortium (OGC), 440, 465
Open Mobile Alliance (OMA)
content adaptation, 245, 251
content synchronization
data synchronization protocol, 268—-273
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representation, 264—-267
functions of, 6, 84, 410
web services, 522
Open-source organizations, 474
Open System Interconnection (OSI), 1, 92
Openwave, 66
Orchestrators, SOAP, 491
Origin server
charging records, 422
streaming media, 288
OSA (Open Service Access), 431
OSPF (open shortest path first), 115
OTDOA, 467
OTERS, 98
Outdoor location estimation systems
cellular-based system, 460—464
GPS-based system, 459-460
Outlook Express, 261
Overcast, 116, 111, 114
Overlay networks, 103, 108, 458
Over-the-air synchronization, 261

Packager, digital rights management, 380
Packed-switch (PS) domain, 11, 13, 24
Packet(s), generally
decoding failure, 26
loss, 184, 315-317
retransmission, 283-284
Packet data convergence protocol (PDCP), 15
Packet data protocol (PDP), 364
Packet-switched streaming service (PSS), 3GPP
characteristics of, 308—310
domain architecture, 310-312
framework, overview, 312-314
setup procedures, 313-314
Paging channel (PCH), 16
Paging control channel (PCCH), 15
Palm Inc., 263
Palm OS, 215
Parent selection, distribution tree, 114—-116
Passive attacks, 372
Passive caching, 289
Passive handover, IP multicast system, 344
Path loss exponent, 445
Payload
DRM system, 378—-379
format, 339
PCM, u-law/A-law, 208
Peak loads, 125
Peer discovery, distribution tree, 112—113
Peer-to-peer (P2P), generally
applications, 479
file sharing systems, 381, 383
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Personal area network (PAN), 3
Personal devices, 3
Personal digital assistants (PDAs), 66, 144, 151,
153, 160-161, 163, 165, 197, 205, 215, 228,
261, 264, 383
Personal information management (PIM),
214-215, 262-263
Person-to-person messaging, charges for,
435-436
PGM, 99, 103
Phone.com, 66
Physical common packet channel (PCPCH), 17
Physical layer
functions of, 2, 10, 91
multicast, 331
1X, IS-95, 27-28
scalable content delivery, 91-92
WCDMA radio access network, 18—-20
Physical location, 441
Piezoelectric ceramics, location estimation, 456
Piggyback cache invalidation (PCI), 119, 121
Piggback cache validation (PCV), 119, 121
Piggybacking, 117
PIM-DM, 96
PING roundtrip time, 183
Plane earth loss, 445
Playback rate, multimedia streaming, 276,
282-284
Playout buffer, streaming media, 279-280, 282
PNG format, 209, 216
Point of contact, distribution tree, 112
Points of presence (POPs), 107, 110
Point-to-multipoint (p-t-m) multicast,
331-332, 358, 361-364
Point-to-point multicast, 362—363
Policy enforcement server (PES), 392
Polling every time protocol, 120, 122, 125
Portals, packet-switched streaming service, 311
Postpaid charging, 419-421
P-pictures, streaming video, 286
Precise positioning service (PPS), 459-460
Prefetch threshold, 118
Prefetching, 118, 125, 151, 190
Prepaid charging, 419-421, 432
Presentation content
device-independent, 214
overview of, 210
stylesheets, 210-213
Presentation layer, scalable content delivery,
92
Primary common control physical channel
(P-CCPCH), 17
Private key watermarking, 398—-399
Proactive caching, 289-290

Proactive multicast, 126
Probability-based volumes, 121
Profile servers, packet-switched streaming
service, 311
Profiling, location estimation, 451
Program service information (PSI), 353-354
Progressive encryption, 378, 397
Protocol data units (PDUs), 75
Provisioning service, WAP 2.x, 83
Proximity, location estimation algorithm, 454,
457-459
Proxy, generally
caching
basics of, 117-118
cache consistency, 120—122
cache cooperation, 117, 122-125
content delivery, 118-120
limitations of, 125-126
clients, IPDC system, 354
filters, 119, 121
server, streaming media, 289, 310
SOAP, 491
Psion, 264
PSVP signaling, 284-285
Public key infrastructure (PKI), 404, 478
Public key watermarking, 398—-400
Public land mobile network (PLMN), 361
Public safety answering point (PSAP),
460-464
Public switched telephony network (PSTN), 411
Push
multicast, 118-120
wireless session protocol (WSP), 74, 81, 233
Push-pull scheme, 190

QCELP, 208
QPSK modulation, 28
Quality of service (QoS)
ACME, 184
importance of, 3, 6, 8, 10
multimedia streaming, 278285
Queuing delay, 184
QuickTime, 107, 111

RADAR, 454-455
Radio access bearer (RAB), 312
Radio access network (RAN), 11, 320,
361-365
Radio bearers (RBs), 362-363
Radio frequencies, WCDMA, 23
Radiofrequency (RF) signals, location estimation
generally, 443
interference factors, 445
multipath propagation, 443-444



Radio modulation, types of, 351
Radio network controllers (RNCs), 11, 14, 357,
461
Radio propagation
implications of, 336
models, 444
Radio resource control (RRC), 16, 311
Radio resource management, 201
Radio traffic engineering, 201
Radio transmission errors, IP multicast system,
345-346
RADIUS (remote authentication dial-in user
service), 424, 430-431
RAMP (reliable adaptive multicast protocol), 103
RAN/GERAN, 312
Random access control channel (RACH),
16-17
Random hopping, 25
Rayleigh fading, 343
Rayleigh propagation, 444
RDF (resource definition framework), 223, 232
RealAudio, 392
Real Audio G2, 209
Real Networks, 89
RealServer 8, 116
Real-time packet-based services, 32
Real-time streaming protocol (RTSP):
IP multicast system, 339
streaming media
characteristics of, 291-292, 305
messages, 293
packet-switched streaming, 313
request messages, 293—-295
response messages, 295-296
session setup, 296
Real-time transport control protocol (RTCP)
IP multicast system, 339
streaming media, 305-306, 315-316
Real-time transport protocol (RTP)
IP multicast system, 339
streaming media, 305-308, 316
RealVideo, 392
Received signal strength (RSS), 444
Receiver-driven reliability, 95
Redundant transmissions, 280
Reed-Solomon code, 101-102, 317
Relative location, 442
Reliable multicast (RM)
active (ARM), 99
challenges of, 94-95
characteristics of, 93—-94
distributed recovery, 95-98
FEC-based recovery, 100—102
NAK-based recovery, 95
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router-assisted recovery, 98—100
state of the art software, 102—103
Reliable multicast transport (RMT), 339
Remote procedure call (RPC), SOAP, 501,
503-504, 504
Remote synchronization, 261
Repeated unicast model, 117
Replication, 255-256, 258
Representational state transfer (REST), 484,
486-487
Requantization, 283
Request headers, HTTP/1.1, 51, 56-63
Request line, 293
Request routing, multimedia streaming, 318
Resolution
adaptation, 217-219, 239
axis, Infopyramid, 226
Response headers, HTTP/1.1, 51, 63-65
Retransmission, 26, 74—-75, 283
Revenue chain, 416-417
Revenue sharing, 7
Reverse proxy, 91
RFC, generally
1458, 103
1945, 40, 42-43
2068, 44
2616, 44
Rich calls, 32
Rician propagation, 444
Rights fulfillment server (RFS), 380—381
Rights issuer server (RIS), 392
RLC (radio link control) layer, WCDMA, 14
RMDP, 100, 119
Roaming charges, 422
Roundtrip times (RTTs), 31-32, 95-96, 107,
281
Routers
multicast-capable, 93
SOAP, 491
Routing
application layer, 107
IP multicast system, 340—342
protocols, distribution trees, 115
RTP/UDP traffic, 308

SAML, 509

Sandpiper, 91

Satellite Internet services, 190

SAX, 223-224, 522

Scalable encryption, MDRM, 394-395,
397-398

Scalable vector graphics (SVG), 209-210

Scattering, 443

SCE (single—connection emulation), 93, 95
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Scene analysis, location estimation algorithm
estimation, 453-454
indoor systems, 454-455
matching, 451-453, 455
profiling, 451
RF-based, rationale for, 450-451
SDES packets, 307
SDPng, 340
Second-generation (2G) cellular communications,
36, 257, 335
Secure electronic transaction (SET), 374
Secure Interactive Broadcast Infotainment
Services (SBIS) project, 383
Secure socket layer (SSL), 44, 68, 384, 469, 508
Security
attacks, types of, 372, 507
content-based media security, 374-375
emerging technologies
state-of-the-art MDRM component
technologies, 394-404
state-of-the-art MDRM systems,
387-384
importance of, 7
information, see Information security
intellectual property, see Moving Picture
Expert Group (MPEG), intellectual
property management
mechanism, 373
overview of, 371-374
services, types of, 373
SOAP messages, 507-510
Selective encryption, 378, 395-396
Semantic Web, 479-480
Server architecture
accesses, types of, 144—145
components of, 143—144
content server, 143
database server, 144
data log description, 144
front-door server, 143
notification server, 143
significance of, 142—143
Server-driven negotiations, 47
Server selection, mobility-aware, 318
Server volumes, 119
Service and delivery management system
(SDMS), 356
Service lookup, WAP 2.x, 83
Service-oriented architecture (SOA), 475-477
Serving GPRS support node (SGSN), 13, 311,
357, 361, 364-365
Session announcement protocol (SAP), IP
multicast systems, 338-304
Session-based charging, 418

Session control, streaming media
description languages, 298-302
H.323 protocol, 298
real-time streaming protocols, 292-296
session description protocol (SDP), 297-298
SIP protocol, 298
UAProf specification, 303-305
wireless session protocol (WSP), 298
Session description protocol (SDP)
IP multicast systems, 338—340
streaming media, 292, 297-298
Session duration, 137
Session inactivity period, 153—154
Session initiation protocol (SIP), 310
Session layer, scalable content delivery, 92
Shadowing, 445
Short message service (SMS), 24, 221, 244, 357,
414
Short message service center (SMSC), 357, 414,
423
Siblings, 122
Signal-to-interference ratio (SIR), 23, 196—197
Simple object access protocol (SOAP)
attachments and, 505-506
bindings, 490, 499-500, 516-517
characteristics of, generally, 8, 318, 481-482,
489
defined, 481, 489
deployment environments, 490-491
encoding, 500, 504-505
example of, 492-494
HTTP binding, 499-500
message security, 507-510
mobile terminals, 521
1.2, changes to, 510
processing
body, 496
fault message, 497—-499
header, 496-498
structure, 494-496, 498-499
styles
document, 500-502
RPC-style, 501, 503-504
Single-hit sessions, 154
Single-source multicast (SSM), 93
Size adaptation, 219-220, 239
Sleep, 342, 363
Slotted ALOHA system, ACME performance
analysis, 191-196
Slow hit, 118
Slow synchronization, 259-260
Smallest k-vertex polygon, 453
Smart phones, 205, 264
SMTP (simple mail transport protocol), 91, 499



SNMP trace, wireless LAN network, 141
Soft handover, 19
Source, adaptation architecture, 237-238, 240
SPACE, GPS system, 459
Spatial locality analysis, 140, 158—160
Spatial redundancy, 285
Spectral efficiency, 29-30
Speech compression, 208-209
Split-proxy architecture, 189—190
Sponsorship, 418—419
Spreading factor (SF), 16
Squid Web cache, 121
SRM (scalable reliable multicast), 103
SSL/TLS, SOAP Message Security, 508—509
Standard positioning service (SPS), 459
Standard transcoding interface (STI), 251
Starfish Software, 264
Static content, defined, 88, 90
Status line, 293
Stock quotes, 147, 161, 166, 174
Streaming, generally
IP multicast system, 338
IPDC system, 355
media, 89
video, charging for, 436437
Stream thinning, 109
Stylesheets, 210-213, 223
Subcast ERS, 96-98
Subcasting, 96-97
Subcast repair, 98
Subscriber databases, 233
Subscription charges, 417-419
Summary cache, 123-124
Sun XML LDI Extensions tag library, 214
Surrogate server, 290
SVG, 216, 223
Symbolic location, 441-442
Symmetric encryption, 377-378, 380
Synchronization, see specific types of
synchronization
multimedia streaming, 277
protocol, PDAs, 151, 160—161
Synchronization source (SSRC), streaming
media, 305
Synchronized Multimedia Integration Language
(SMIL)
characteristics of, generally, 210, 222-223
streaming media, 292, 298-301, 308-309,
312-313
SyncML Initiative, 262—-264
SyncML synchronization, 215, 262
Systematic hopping, 25
System load analysis, workload characterization
defined, 137, 140
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notification, 171-172
web browsing, 160-161

TACS, 9
Talarian, 103
TAP, 421
Tau-dither loop (TDL), 462
TCP (transmission control protocol), see TCP/IP
—based invalidation, 121-122
connections, 125, 164
defined, 32
IP multicast system, 345-346
tcpdump, 141
TCP/IP, see Transmission control protocol/
Internet protocol (TCP/IP)
TDMA (time division multiple access), 196
Telecommunications market, 1
Television broadcasts, preprogrammed, 349
Temporal redundancy, 285
Temporal stability analysis, 137, 139, 155-158
Third-generation (3G) cellular, generally
communications, 335
multicast service, see Multimedia broadcast
multicast service (MBMS)
Third Generation Partnership Project (3GPP)
on charging, 410
generally, 10, 13, 18, 22-24, 197, 244
packet-switched streaming service
characteristics of, 308—-310, 321
domain architecture, 310-312
PSS framework, 312-314
streaming media, 286—287, 308-314
Third-party search service, 466—467
13K, 208
3GPP2, 10, 13, 290
Three mile system, multicast services, 328
Tibco, 103
Tight coupling, 319-320
Time difference of arrival (TDOA), location
estimation, 447-449, 462, 464
Time-division multiple access (TDMA) system,
24,26, 462, 464
Timeliness, in security, 507
Time of arrival (TOA), location estimation,
447-448, 460, 462, 464
Time-to-live (TTL) values, 96, 112, 117-118
Tivoli NetView “Distribution Manager”/
“Software Distribution,” 116
TMTP, 97-98
TIPI1, 10
Tornado code, 101-102
Trace-driven simulations, 122
Traffic, content synchronization and, 255
Transaction-based charging, 418
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Transaction identifier (TID), WAP 1.0,
74-175
Transcoding, 109. See also Multimedia
transcoding
Transmission, generally
error loss, 315-316
primitives, 514
Transmission control protocol/Internet protocol
(TCP/IP), 2-3, 5, 38, 41, 8384, 185, 261
Transmission power control (TPC), 20
Transparent caching, 117, 122, 124, 126
Transport format combination indication (TFCI),
19-20
Transport layer, scalable content delivery,
91-92
Transport layer security (TLS)
characteristics of, 469, 508
wireless, 69, 76—-77, 83
Transport protocols
implications of, 136
streaming media
HTTP tunneling, 291, 308
real-time, 305-308
RTSP tunneling, 291, 308
Triangulation, location estimation algorithm,
447-450
TTA, 10
TTC, 10
Tunneling
GPRS protocol, 364
HTTP, 291, 308
1P, 89
RTSP, 291, 308
Turbo coding, 19
Two-way synchronization, 258—259, 269

UA header, 221-222, 231, 248

UAProf
content adaptation, 233-235, 238, 240, 248—
249
streaming media, 302—303
UDP

charging for, 427
streaming media, 307-308
Ultrasound signals, location estimation, 446—447
UMTS (universal mobile telecommunications
system)
architecture, 10, 206, 310-311
charging, 419
QoS classes, 311, 314
UMTS Forum, 10
UMTS PLMN (public land mobile network), 13
UMTS terrestrial RAN (UTRAN), 11, 16, 310,
320, 361-362

UMTS/WLAN architecture, 319
Unicode (UTF-8/UTF-16), 208
Uniform resource identifier (URI), 38, 41, 292,
313-314, 480, 484, 487, 494-495, 509, 511
Uniform resource locator (URL), 61, 64, 74, 112,
122, 144, 146147, 149, 248-249, 292,
519
U.S. Advanced Television System Committee
(ATSC) system, 350-351, 357
Universal Description, Discovery, and Integration
(UDDI), 518
Universal transverse mercator (UTM), 441
Universal Wireless Communications Consortium
(UWCCQ), 10
Unwired Planet (UP), 66—67
UP.Browser, 145
Uplink, generally
dedicated channel, 22-23
signaling, 346—347
URI RFC, 41
Usage shaping, multicast content delivery, 334
User agent profiling (UAProf), 81
User behavior analysis, workload characterization
defined, 137
load distribution, 150—-153
notification workload, 168—171
spatial locality, 140, 158—160
temporal locality, 139
temporal stability, 139, 155-158
user request arrival and duration, 139
wireless user sessions, distribution of,
153-156
wireline web and mobile web compared, 170,
178-179
User, generally
behavior analysis, see User behavior analysis
interest correlation, 186
level granularity, 152—153
load distribution, 137
location notification service, 467
servers, packet-switched streaming service,
311
USER, GPS system, 459
User equipment (UE), 11-12, 15, 22, 311,
363-365
User interest correlation
algorithm, 197-198
simulations, 198—200
traces, 198
Username, 509
UTRA (universal terrestrial radio access),
standardization of, 10
UTRA FDD, 15
UTRAN FDD, 16



Value-added services (VASs), 2, 413-414
Variable-length coding (VLC), 286, 396-397
Verizon, 508
versit vCard, 270
Video, generally
splitters, 89
streaming, 285-286, 338. See also Multicast
content delivery; Multimedia streaming
Videoconferencing, interactive, 288
Video on demand (VoD), 109, 349-350
Video transmission, multicast content delivery,
332-333
Vindigo, 144
Virtual hosting support, 45
VLR (visitor location register), 12—13
Voice over IP (VoIP), 32, 331
Volume leases, 121-122

Walled garden, 338
WAP 1.0
bearer layer, 77, 83
components of, overview, 69—70
wireless application environment (WAE) layer,
69, 71-73
wireless datagram protocol (WDP), 69, 73,
76-1717, 82
wireless session layer (WSP), 69, 73-74, 82
wireless transaction protocol (WTP), 69,
73-76, 82
wireless transport layer security (WTLS), 69,
76-717, 83
‘WAP Forum, 264
Watermarked content, 379
Watermarking
digital, 375, 377-379
dual watermarking-fingerprinting system,
400-401
public key vs. private key, 398-399
WBMP, 209, 248
WCCP (Web Cache Control Protocol), 124
WCDMA (wideband code-division multiple
access) radio access network
architecture, 13—14, 362-363
beyond 2Mbps with HSDPA, 20-21
evolution of
advanced antenna technologies, 23
enhanced uplink dedicated channel,
22-23
multimedia broadcast and multicast service
(MBMS), 24
new frequency variants, 23
layer 2/3, 14-18
physical layer, 18-20
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WCDMA (wideband code-division multiple
access) technology
architecture, generally, 9—-10, 196
core network, 10—-11
radio access network, see WCDMA radio
access network
standardization, 12
Weak cache consistency, 118
Weather service, MMS adaptation, 249-250
Web-based applications
classification of, 116—117
information dissemination, 87-90
information exchange, 89-91
Web browsing workload, characterization of
content analysis
content size, 146
document popularity, 148—149
overview, 145
popular content categories, 146—148
correlation with notification workload,
174-178
log analyses, 161-163
system load analysis, 160—161
user behavior analysis
load distribution, 150-153
overview, 149-150
spatial locality, 158—160
temporal stability, 155-158
wireless user sessions, distribution of,
153-155
Web retailers, digital rights management, 381
Web services
core technologies, 480-482
defined, 473-475
foundation technologies
discovery protocols, 518-519
simple object access protocol (SOAP),
489-511
the Web, 483-487
Web Services Description Language
(WSDL), 511-518
XML/XML schema, 483
hype, 482-483
identity management, 522-523
mobile terminal, 520-522
motivating technologies, 477-480
privacy, 522-523
service-oriented architectures (SOA),
475-477
standards, 487-489
Web Services Interoperability Organization
(WS-I), 519-520
Web Services Description Language (WSDL)
bindings, 515-516
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Web Services Description Language (WSDL)
(Continued)
characteristics of, generally, 8, 481-482,
511-512
defined, 481
message data, 512-514
1.2,516-518
operations, 512, 514-515
Web Services Inspection Language (WS-IL), 519
Web Services Interoperability Organization
(WS-1), 475, 519-520
Web workload, see Web browsing workload
characterization of, generally
analysis, types of, 137
motivation for, 136
impact of, 5, 135-136
notification workload, characterization of
content analysis, 164—168
log analyses, 172—174
significance of, 163—164
system load, 171-172
user behavior analysis, 168—171
server architecture
accesses, types of, 144—145
components of, 143—144
data log description, 144
significance of, 142143
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