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Preface

It is obvious to almost any consumer with a PC, Smartphone, radio, TV, or even a “normal”
telephone that the methods of communicating, listening to, or viewing content have changed
radically over the past years. Napster, iPhone, Skype, Netflix, Android, Internet Radio,
YouTube, VoIP, streaming programs from TV networks (the list is almost endless) have all
profoundly changed the way we talk, listen, and watch.

What sets multimedia delivery somewhat apart from other technology topics is its unusu-
ally high level of complexity. Different user platforms, different network media, different
types of content, and of course, many different vendors and standards all make this topic a
challenging one.

The motivation for this book is based on the many new multimedia technologies that have
appeared or changed in the past 15 years, the immense number of new standards, and the lack
of overarching books on the subject. At the time of writing, there is no book available that
covers the range of topics you find here, which are needed to cope with multimedia usage
from a network point of view. It goes without saying that there are many excellent books on
the individual subjects covered in this book. In fact, we cite many of them as references. While
they cover specific topics in detail, this book provides the “big picture” and ties together the
various principles for the entire multimedia space.

Another driver for this book is the authors’ involvement in deploying multimedia appli-
cations and networks in large multinational companies. These deployments and operational
involvement provided insight into what is important and what can safely be ignored. Many new
multimedia technologies went live during our working time in networks, and the reader will
profit from the combined practical experience and technological background of the authors.

This book focuses primarily on principles but sometimes dives into the details to show how
the principles really work in practical situations. As a prerequisite for reading the book, you
need basic knowledge of networks, but no additional literature is required. Since this book
is aimed to give an overview in a rather active field, we provide the reader with extensive
references — over 600 recent literature links — to dive deeper. In addition, the detailed index
and the abbreviation list will help you easily find the treatment of a specific subject.
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Abbreviations

This list contains more than 1500 abbreviations. Many abbreviations are in bold. Those
abbreviations in bold are handled in this book and mentioned in the index. When searching
abbreviations in the index, it may be helpful first to expand the abbreviation in this list and
then look it up in the index.

3DTV:
3GPP:
AAA:
AAC:
AAL:
AAM:
AAR:
ABNF:
ABR:
AC:
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ACD:
ACE:
ACELP:
ACF:
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SS7, 194, 198
ISUP, 198
MTPI, 198
MTP2, 198
MTP3, 198
SCCP, 198
TCAP, 198
SSD, 67
SSM, 268
SSRC, 270
Stability, 310
Standard Definition (SD), 33
Standard Definition TV (SDTV), 33
STB, 10, 12, 288
virtual, 288
Stepsize Table, 43
Stereoscopy, 64
Still Image (SI), 192
Stimulus, 21
Stream, 200
Stream Control Transmission Protocol, see
SCTP
Streaming, 10, 90, 223, 240, 310
efficiency, 234
fairness, 234
HTTP, 90, 223, 240
issues, 244
measurements, 265
network impact, 234
progressive download, 90
RTP, 90
SABR, 236

Streaming Point, 290, see HNED
STUN, 170, 216, 217
binding request, 170
Sub-Feedback Message Type, see RTCP,
SFMT
SUBSCRIBE, 167
Subtitle, 143
Successive Approximation, 45
Summary of user requirements, 108, 310
Supplemental Enhancement Information,
see SEI
Supreme court, 288
SVC, 58, 68, 75, 89, 161, 230
drift, 59
NALU, 59
quality, 58
spatial, 58
temporal, 58
Swisscom, 10
Switching I Picture (SI), 53
Switching P Picture (SP), 53
Synchronized Multimedia Integration
Language, see SMIL
Synchronous Digital Hierarchy (SDH),
198
Synchronous Optical NETwork (SONET),
198

T.120, 184
T.127, 192
T.38, 184
Tandberg, 306
TCAP, 198
TCP, 71, 235
bufferbloat, 138
congestion control, 133
lumpy traffic, 139
sliding window, 138
steady state, 138
Telco, 2, see also ISP
Telco network, 2
Telecommunication and Internet converged
Services Advanced Networks, see
TISPAN
Telecommunication provider, 2
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Teleconference, 8
Telefonica, 2
Telefunken, 32
Telephone API, see Microsoft, TAPI
Telephony, 310, see SIP or VoIP or H.323
Telepresence, 13, 305, 310, see also
Videoconferencing
audio, 15
requirements, 13
scheduling, 15
slides, 15
TIP, 306
Telepresence Interoperability Protocol, see
Telepresence, TIP
Telescopic Vector Composition, see
Transcoding, TVC
Temporal-Spatial Trade-off Request, see
RTP, TSTR
Temporary Maximum Media Stream Bit
Rate Request, see RTP, TMMBR
Terminal, 184
Terminal Capabilities Set, see H.245, TCS
Text-To-Speech (TTS), 300
Textures, 53
TFTP, 152, 280
Time Division Duplexing, see UTRAN,
TDD
Time measures
npt, 94
rtptime, 94
smpte, 94
Timeline Synchronization, see CSA, TS
Timestamp
DTS, 48, 131
PTS, 48, 131
TISPAN, 202, 289
Top-and-bottom (TaB), 64
Touch-tone, 157
TPKT, 184
Traffic calculation, 181
Traffic pattern, 51
Transaction Capabilities Application Part,
see TCAP
Transaction User, see SIP, TU
Transcoding, 68, 220
closed-loop, 69

MCU, 68
open-loop, 69
quality, 69
spatial, 69
temporal, 69
TVC, 69
Transfers, 8, 158
Transform Block (TB), 60
Transmission Order, 53
Transmission Sequence Number, see SCTP,
TSN
Transport Layer Security (TLS), 173
Transport Object Identifier, see FLUTE,
TOI
Transport Protocol Data Unit (TPDU), 184
Transport Service Access Point (TSAP),
184
Transport Session ID, see FLUTE, TSI
Transport Stream, see MPEG, TS
Transported Media, 310
Trapezoid, 220
Traversal Using Relays around NAT, see
TURN
Trick mode, 53
Trick play, 53
Trigger Event, see CSA, TE
Trivial File Transfer Protocol, see TFTP
Truecolor, 34
Trunk, 181
E.x, 181
T.x, 181
TSTR, 220
TURN, 172, 217
TV
cloud recording, 288
OTT, 285
PiP, 12, 271
recording, 288
set, 285
time shift, 12, 288
TV-Anytime (TVA), 280
Type of network, see Network Types

UAA, 204, 205
UAC, 148
UAR, 204, 205
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UG, 176, 179
UDP, 216
Multicast, 90
UHDTV, 33, 61, 64
Ultra-High-Definition TV, see UHDTV
UltraHD, 33, 64, 243
UltraViolet (UV), 288
UMTS, 202, 209
UMTS Serving GPRS Support Node
(USGSN), 208
Unicast, 72, 267
Unicast splitter, 294
Unicast-based Rapid Acquisition of
Multicast RTP Sessions, see RTCP,
RAMS,
Unified Communication, see UC
Unique Device Name, see UPnP, UDN
Unique Service Name, see UPnP, USN
Universal Mobile Telecommunications
System, see UMTS
Universal Plug and Play Forum, see UPnP
Universal Subscriber Identity Modul, see
IMS, USIM
Universal Terrestrial Radio Access
Network, see UTRAN
University networks, 3
Unregistration Confirm, see H.323, UCF
Unregistration Reject, see H.323, URJ
Unregistration Request, see H3.23, URQ
UPnP, 5, 245, 249, 261, 285, 286, 290
AVT, 255, 258-260, 290
CDS, 255, 260
CM, 259, 290
CMS, 255, 259, 260
connection, 255
CP, 254, 260
DCP, 254, 286
DCP, 252
gateway, 253
home automation, 253
IPTYV, 290
MP, 254
MR, 254, 257, 260
MS, 257, 260
multiscreen, 253, 285
NAT, 253

printing, 253, 260
RCS, 255, 257, 259, 260, 290
SSDP, 249, 252, 255, 259, 260, 285
telephony, 253
UDN, 253, 258
virtual connection, 257
User Agent, see SIP, UA
User Agent Client, see SIP, UAC
User Agent Server, see SIP, UAS
User Equipment, see IMS, UE
User Profile Server Function (UPSF), 289
User-Authorization-Answer, see UAA
User-Authorization-Request, see UAR
User-Multimedia-Answer, see MAA
User-Multimedia-Request, see MAR
User-to-Network (U-N), 278
User-to-User (U-U), 278, see also H.323,
USR
UTE-8, 148
UTP, 71
UTRAN, 205, 208
TDD, 205
UUID, 253

V-Factor, 134
VA, 112, 115
Value-added services, 3
Variable Bit Rate (VBR), 51, 126
Variable Length Coding (VLC), 36
VC, 13, 68, 303

fast set-up, 304

scheduling, 164, 304

support, 304
Verizon, 2, 208
VGA, 15,33
Video Codec 1 (VC1), 62
Video Coding Layer (VCL), 57
Video compression, traffic pattern, 51
Video Hosting, 10
Video Object planes (VOP), 52
Video Objects (VO), 52
Video on Demand, see VoD
Video Usability Information (VUI), 131
Video-Conference, see VC
Vimeo, 10
Virtual Buffer Verifier (VBV), 131
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Virtual groups, 192, 194
Virtual Private Network, see VPN
Virtual Router Redundancy Protocol
(VRRP), 309
Virtual switching System (VSS), 309
VLAN, 116, 117, 174, 262, 268
VLC player, 140
Vocoder, 26, 180
VoD, 10, 12, 283
Vodafone, 208
Voice coder, 26
Voice Mail, 176
Voice over IP, see VoIP
Voice over Long-Term Evolution (VOLTE),
202, 208, 221, 262
Voice over LTE via Generic Access
(VoLGA), 211
Voice Switch, 161
Voice-Mail, 180
VoiceXML, 299
VoIP, 117, 147, 194, see also SIP or H.323
availability, 179
business case, 177
cluster, 179
Dialplan, 177
E911, 178
emergency, 178
IMS, 202
LTE, see Voice over Long Term
Evolution
media gateway, 174
support organization, 177
surveillance, 179
Unified Communication, see UC
user expectations, 180
voice switch, 161
VP-Next, 62
VP8, 62, 211, 213
VP9, 62, 63,213
hardware, 64
VPLS, 116, 284
VPN, 3, 261, 292, 294

W3C, 5, 143, 163, 299
Wall clock (WC), 287
WAN, 1, 108, 144, 177, 217, 280

Watermark, 68
Web Cache Communications Protocol
(WCCP), see Caching, WCCP
Web Real Time Communication, see
WebRTC
Webcast, 143, 162, 291, 310
caching, 294
multicast, 294
on-demand, 294
unicast splitters, 294
Weber’s law, 21
WebEXx, 192, 306
WebRTC, 172, 213, 262
multiplexing, 216
QoS, 217
trapezoid, 220
WebSocket, 213, 287
subprotocol, 217
Whiteboard, 15, 192
Wide Area Network, see WAN
WIFI, 202, 260, 262
Windows Media, 62
Windows Media Audio (WMA), 260
Windows Media Digital Rights Media
(WMDRM-ND), 260
WLAN, 139, 261
World Wide Web Consortium, see W3C
WRED, 133
WREK, 10
WXYC, 10

Xbox, 62

XCON, 166

XML, 143, 163, 252, 278
XMPP, 169, 218

YCbCr, 31

YIQ, 31

YouTube, 5, 10, 242
YUV, 31

Zero-Configuration Networking (Zeroconf),
246, 247, 249, 251

Zigzag, 44

ZRTP, 173



