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access, 239
access cost, 239
action plan, 178-180
add-on charges
about, 239
cost management, 156-157
adding MAC, 250
adding VolP
broadband, 96
wireless networking, 122-123
advanced hard phones, 144
Alcatel, 227, 229
analog
about, 239
VolP, 24-25
analog modulation, 22-23
analog phones, 25
analog telephone circuits, 22-23
annualized financial analysis, 197
application layers
about, 18-19, 239
TCP/IP, 17
area code, 26, 239
assumptions, 3-4
asymmetric transmission
about, 240
broadband, 94
asynchronous transfer mode (ATM),
73-74
ATM (asynchronous transfer mode),
73-74
AT&T, 236
attenuation, signal, 91
Avaya, 227, 228

Avaya MultiVantage Communications
Applications suite, 228
Axxess, Inter-Tel, 232
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B channel, 240
bandwidth
about, 240
allocation, 24G
cost management, 170-171
dedicated transports, 106
home oiP, 219
swiching reasons, 215-216
bandwidth on demand, 170-171
asic hard phones, 143
basic rate interface (BRI)
about, 240
PSTN, 83
Bell, Alexander Graham, 21-22
BellSouth, 236
billing
home VolP, 218
single-location companies, 189
bottom-line analysis, multiple
locations, 185
BRI (basic rate interface)
about, 240
PSTN, 83
broadband
about, 93, 240
adding VolP, 96
asymmetric transmission, 94
cable modem, 95-100
cable modem setup, 96-98
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broadband (continued) switched, 64
cable modem troubleshooting, 98-99 wireless, 75-76
HFC CSI, 95-100 carriers
market, 95 about, 241
network contention, 98-99 home VolP, 217-218
network failure, 99 case studies
symmetric transmission, 94 cost management, 166—-168
television, 95-96 savings, 56-59
transmission methods, 94-95 Central Office Exchange, 241
users, 95 Centrex
about, 241
) C Y cost management, 159, 162-163
telephony model. 51-36
cable modems changing MAC, 254
about, 93, 95, 100 channelizable, 173
setup, 96-98 channelization; 241
troubleshooting, 98-99 channels
call control about, 29
about, 241 B cliannel, 240
PSTN, 87-88 D .channel, 242
call features, 145 charges
call forwarding, 241 about, 41
call interception myth, 224 network access, 42-43
call setup, 86 recurring costs, 54-55
call support, single-location compaaies, savings, 52-55
193-194 service categories, 43-52
call tear down, 87 toll-bypass, 54
call transfer, 241 circuit-switched
caller, 19 about, 29
calling feature, 241 locations, 184-185
Carnivore, 224 circuit-switched networks, 27-28
carrier service providers. See carriers circuit-switched telephone service,
carrier services company. See carriers 12, 24, 242
carrier services infrastructure (CSI) Cisco Systems, 227, 228
about, 65, 76-78, 241, 242 CLEC (competitive local exchange
DS dedicated, 64, 67, 69-72 carrier), 235, 242
HFC CSI, 95-100 codec, 23, 24
HFC dedicated, 64 coder-decoder, 23
HFC hybrid fiber-coaxial CSI, 75 Comcast, 236
optical carrier, 72-74 company use, cost management, 158-162
OS dedicated, 64 comparison costs, 201-204
PSTN switched, 64, 67-69 competitive local exchange carrier

(CLEC), 235, 242
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compression
about, 242
poor, 90-91
computers
portable, 148-149
soft phones, 147
stationary, 148
consumers
about, 2
VolP, 79-80
contention, 70
contention-based networks, 98-99
contracts, single-location companies,
188-189
convergence
about, 242
cost management, 166
converging networks, 38-39
conversions, single-location
companies, 193
convincing management, cost
management, 168-169
corporate sector, VolP, 79
corporate users, 2
cost
dedicated transports, 106-10%
features, 244
virtual private network,; 137, 139
VolP over DSL transyoit, 86
cost management
about, 155
adding costs, 171
add-on charges, 156-157
bandwidth, 170-171
case study, 166-168
Centrex, 159, 162-163
changing costs, 171
channelizable, 170
company use, 158-162
convergence, 166
convincing management, 168-169
deregulating, 157

eliminating charges, 155-158
eliminating phone lines, 156
free call features, 157-158
future needs, 170
integrated networking, 166
interstate access surcharge, 157
KTS, 159, 164
level three switches, 170
moving costs, 171
PBX, 159, 165-166
POTS, 158-161
reducing phone lines, 156
scalability, 171
taxes, 156-157
telecommunications relay
surcharge, 157
transiticns, 169-170
unificc networks, 166-168
universal service fund, 157
coct-effective designs, 205-206
costs
about, 199
comparisons, 201-204
cost-effective designs, 205-206
evaluating, 199-204
gathering cost data, 200-201
hardware, 203
investments, 204-205
keeping current technology, 207-208
personnel, 204
recurring usage charges, 203
support, 206-207
switching reason, 212-213, 216
transport lines, 202
uninterruptible power supply
(UPS), 203
CSI (carrier services infrastructure)
about, 64-65, 241, 242
DS dedicated, 64, 67, 69-72
HFC dedicated, 64
HFC hybrid fiber-coaxial CSI, 75
optical carrier, 72-74

201
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CSI (carrier services infrastructure)
(continued)
OS dedicated, 64
PSTN switched, 64, 67-69
switched, 64
wireless CSI, 75-76
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D channel, 242
data, gathering cost, 200-201
data network standards, 73
decisions, single-location companies,
187-189
dedicated, 29
dedicated access, 242
dedicated carrier services network, 29
dedicated networks, 29-30, 243
dedicated transports
about, 105
bandwidth, 106
cost, 106-108
dedicating channels to
applications, 114
DS transports, 109-110
DSO0, 114
dynamic bandwidth allocation, 114-115
high-quality calls, 109
managing bandwidih, 113-115
network convergence, 111-113
OC transports, 11
speed, 106
switched lines, 116-117
switched networks, 111-113
T1 line, 110
T3 line, 110
dedicating channels to applications, 114
delays
about, 243
PSTN, 88-89
dense wave division multiplexing
(DWDM), 243

deregulation, cost management, 157
digital
about, 243
VolP, 24-25
digital networking, 22
digital phones, 25
digital service carrier service
infrastructure, 69
digital service (DS)
about, 243
dedicated CSI, 64, 67, 69-72
networks, 29-32
digital services carrier network, 28-29
digital signal carrier network, 28-29
digital subscriber line (DSL)
about, 93,243
transpnit, FSTN, 85-86
VolP tt:vough, 100-104
digit:lrelephony
ahout, 25-29, 243
area code, 26
PSTN, 25-29
directory feature, hard phones, 146
DIRECTYV Group, 236
downtime, multiple locations, 182
DS (digital service)
about, 243
dedicated CSI, 64, 67, 69-72
networks, 29-32
DSO0, 29, 114, 243
DS3, 243
DSI, 243
DSL (digital subscriber line)
about, 93, 243
transport, PSTN, 85-86
VolIP through DSL connection, 100-104
DWDM (dense wave division
multiplexing), 243
dynamic bandwidth allocation, 114-115
dynamic channel allocation, 66
dynamically, 170
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edge devices, 14-15
effects, multiple locations, 182-185
eliminated toll service charges, home
VolP, 218
eliminating charges, cost management,
155-158
eliminating phone lines, cost
management, 156
emergency services
surcharges, 156
switched lines, 117
encapsulation, 14, 244
encryption, 244
enhanced Internet access, home
VolP, 219
enhanced network management,
switching reason, 214
E911, 244
Enterprise IP Telephony, 227
errors, PSTN, 88-89
Ethernet
about, 74, 244
LANs, 70
networking, 120
evaluating costs, 199-204
exclusivity, 106
existing networks
locations, 174-177
single-location companies, 190-192
expensive features myth, 225-226
extensibility, 244
external calls, 14-15
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FBI, 224
FCC (Federal Communications
Commission), 43

features
availability, 212
cost, 244
hard phones, 144-146
soft phones, 149
Federal Communications Commission
(FCO), 43
federal taxes, 156
fiber optic, 245
fiber to the home (FTTH), 99
fiber-optic cabling systems, 73
financial analysis, single-location
companies, 196-197
firewalls
about, 245
consumer volP, 135
Internet, 134-137
packet filter, 135
proy server, 136
ctaceful event monitor (SEM), 136-137
nexibility
switching reasons, 214
VoIP (voice over Internet protocol),
15-16
foundation network, 202
frame relay, 70
frames, 70, 245. See also MAC
free call features, cost management,
157-158
free local service, home VolP, 218
FTTH (fiber to the home), 99
future needs, cost management, 170

o(Goe

Gartner, 227

gateway, 245

gathering cost data, 200-201
graphical user interface (GUI), 149
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hard phones
about, 142-143, 245
advanced, 144
basic, 143
directory feature, 146
features, 144-146
intermediate, 144
phone feature, 146
Web access, 146
hardware costs, 203
headers, TCP/IP layer, 18
HFC (hybrid fiber-coaxial)
about, 245
CSI, 75, 95-100
dedicated CSI, 64
high-quality calls, dedicated
transports, 109
home VolPs
about, 217
eliminated toll service charges, 218
enhanced Internet access, 219
free local service, 218
more bandwidth, 219
more ports available, 220
reduced international chasges, 219
reduced toll service charges, 218
single bill, 218
single carrier, 217-218
videoconferencing, 220
wireless service, 220
hop, 245
hosted telephony, 245
hosted VolP, 245
hosted VolP telephony, 245
hotspots, 124
HTTP (hypertext transfer protocol), 126
hybrid fiber-coaxial CSI, 75
hybrid fiber-coaxial (HFC), 245
hypertext transfer protocol (HTTP), 126

o]e
IEEE, 246
IEEE 802.3 standard, 246
IEEE 802.11 standard, 120-121, 246
IEEE 802.16 standard, 123-124, 246
IEEE 802.11a standard, 120
IEEE 802.11b standard, 121
IEEE 802.11g standard, 121
ILEC (incumbent local exchange carrier),
235, 242, 246. See also CLEC
implementing
multiple locationz, 181-182
single-location companies, 192-196
virtual privat= network, 139-140
inbound calls; 112
informaticn technology professionals, 3
in-housc support, 206-207
in-stote toll, 246
‘nicgrated networking, cost
management, 166
integrated services digital network
(ISDN), 83-85, 240, 246
interexchange carriers (IXCs),
242, 246, 248
intermediate hard phones, 144
internal calls, 14
international, 246
international charges, home VolP, 219
Internet
about, 129-130, 246
consumer VolP, 135
firewalls, 134-137
ISPs, 132-133
network options, 130-131
protocol layers, 133-134
virtual private network, 137-140
VolP, 78-79
Internet Engineering Task Force, 140
Internet Protocol (IP), 247
Internet service providers (ISPs), 246
Internetwork layer, TCP/IP, 17
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interoperability, 13
interoperable telephony services, 13
interstate access surcharge, 157
interstate tolls, 246, 249
intralata tolls, 247, 249, 253
intranet, 130, 247
intrastate tolls, 247
Inter-Tel, 227, 232
investments
costs, 204-205
switching reason, 213
IP address, 247
IP Centrex, 245, 247
IP (Internet Protocol), 247
IP soft phones
about, 247
pocket PCs, 122
IP telephony (IPT), 11-12, 247
IP-PBX, 114
IPT (IP telephony), 11-12, 247
ISDN (integrated services digital
network)
about, 247
B channel, 240
transport, 83-85
ISPs (Internet service providers),
132-133, 248
IXCs (interexchange cartiers),
242, 246, 248

o]o

jitter, 90
jitter buffer, 90
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keeping current technology, costs,
207-208

key telephone system (KTS), 36-37, 159,
164, 248

KTS (key telephone system), 36-37, 159,
164, 248

o/ o

LANs (local area networks), 12-13,
248-249
last mile, 108, 248
LATA (local access and transport area),
27, 248, 249
leading edge technology, switching
reason, 211-212
LEC. See ILEC
level three switches, 170
line cost, 248
line features, 145
lines, 248
T1 lines, 110, 243
T3 lines, 110, 243
switchad, 116-117
local ¢z ess and transport area (LATA),
17, 248, 249
'ocat area networks (LANs), 12-13,
248-249
local calling areas, 249
Local Exchange Carriers (LECs), 42, 242
See also ILEC
local loops, 24, 108, 248, 249
local service, home VolP, 218
local toll calling areas, 45
local tolls, 249, 253
local unlimited calling areas, 45
locations. See multiple-location
companies; single-location
companies
long distance, 249
long-term plans, single-location
companies, 189
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MAC (media access control), 13, 120,
249, 250

maintenance, switching reason, 213-214

MAN (metropolitan area network), 250

management, switching reason, 213-214
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managers, 2
managing bandwidth, dedicated
transports, 113-115
manufacturers
about, 227
Alcatel, 227, 229
Avaya, 227, 228
Cisco Systems, 227, 228
Inter-Tel, 227, 232
Mitel, 227, 230
NEC, 227, 230-231
Nortel, 227, 230
Shoretel, 227, 231
Siemens, 227, 229
3COM, 227, 231
market, broadband, 95
MCI, 73, 236

media access control (MAC), 13, 120, 250

METAspectrum, 227
metropolitan area network (MAN), 250
Microsoft Outlook, 149
Mitel, 227, 230
mobile users, 16
monthly recurring costs (MRCs), 250
moving MAC, 250
MRC (monthly recurring costs), 250
Multimedia Communicatici
Server 5100, 230
multiple locations, 1/3-174
multiple-location companies
about, 173
bottom-line analysis, 185
circuit-switched, 184-185
downtime, 182
effects, 182-185
existing networks, 174-177
implementation, 181-182
multiple, 173-174
network costs, 182-184
network features, 182-185
plan development, 177-180
plug-and-play, 181
multiplex (MUX), 110
MUX (multiplex), 110

myths
about, 221
calls can be intercepted, 224
expensive features, 225-226
911 calls not dependable, 224-225
phones are pricey, 223
POTS is cheaper, 222
POTS is faster, 223
runs only on Internet, 222
service quality, 223
staying power, 225
throw out PBX phones, 226

o\ o

narrowbanri, 93
NBX, NEC. z51
NEC, 227, 230-231
NEC LUvified Solutions, 231
network access charges, 42-43
;wetwork contention, broadband, 98-99
network convergence, dedicated
transports, 111-113
network costs, multiple locations,
182-184
network delay, PSTN, 90
network failure, broadband, 99
network features, 182-185, 250
network interface cards (NICs), 13, 250
network interface layer, TCP/IP, 17
network management system (NMS),
250, 251
network options, Internet, 130-131
network timing protocol (NTP),
19, 250, 251
networks
about, 14
costs, single-location companies, 192
soft phones, 147
Nextel Communications, 236
NICs (network interface cards), 250
911 calls
about, 239
emergency surcharge, 156
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E911, 244
not dependable myth, 224-225
NMS (network management system),
250, 251
nonconverged DS networks, 30
nonconverged PSTN, 30
nonintegrated networks, 32
Nortel, 227, 230
NPA (numbering plan area), 27-28, 251
NTP (network timing protocol),
19, 250, 251
number exchange (NXX), 27-28, 251
numbering plan area (NPA), 27-28, 251
numbers, telephone, 24
NXX (number exchange), 27-28, 251
Nyquist, Harry, 23

o () o

OC (optical carrier)
about, 72-74
network, 251
transports, 11
0C3, 251
0C12, 251
office savings, 53
off-net, 251
off-net calls, 38
OmniPCX communicetieiis platform, 229
on-net, 251
optical carrier network, 251
optical carrier (OC)
about, 72-74
network, 251
transports, 11
OS dedicated carrier services
infrastructure (CSI), 64
outbound calls, 112

opPoe

packet filters, 135
packets, 252

packet-switched, 12, 29, 252
partnering for support, 207
payload, PSTN, 90
PBX (private branch exchange)
about, 252, 253
cost management, 159, 165-166
model, 36-37
PDAs (personal digital assistants), 13
person receiving VolP, 19
personal digital assistants (PDAs), 13
personnel
allocation, 215
costs, 204
phones. See teleptiones; VolP phones
physical layer
about, 252
TCP/IP,..7
plain ni<' telephone service (POTS)
ahaut, 22, 235, 252
c¢heaper myth, 222
cost management, 158-161
faster myth, 223
line costs, 33-37
line equivalencies, 42
lines, 252
telephones, 252
transport, PSTN, 82
VolP through DSL connection,
101-104
plan development
about, 177
action of plan, 178-180
solution design, 177-178
plug-and-play, 181
point of presence (POP), 252
poor compression, PSTN, 90-91
POP (point of presence), 252
port speed, 70
portability
switching reasons, 214
VoIP (voice over Internet protocol), 13



208 volP For Dummies

portable computers, 148-149
ports available, home VolP, 220
POTS (plain old telephone service)
about, 22, 235, 252
cheaper myth, 222
cost management, 158-161
faster myth, 223
line costs, 33-37
line equivalencies, 42
lines, 252
telephones, 252
transport, PSTN, 82
VolP through DSL connection,
101, 103-104
presence, 252
PRI (primary rate interface)
about, 253
lines, 193-194
PSTN, 83-85
primary rate interface (PRI)
about, 253
lines, 193-194
PSTN, 83-85
privacy, 224
private branch exchange (PBX)
about, 252-253
cost management, 159, 165-166
model, 36-37
private dedicated traisport network, 29
private DS, 29
private line networks, 106
private line service, 66
private networks, 29-32, 106
private systems versus VolP telephony,
37-38
private telephone systems, 33-37
productivity applications, switching
reason, 215
protocol layers, 133-134
protocols, 11, 17
proxy server, firewall, 136
PST-VoIP baseline, PSTN, 82

PSTN (public switched telephone
network)
about, 12, 22, 24, 81, 240, 253
baseline, 253
BRI, 83
call control, 86-89
call control and VolP, 87-88
delays and errors, 88-89
digital telephony, 25-29
DSL transport, 85-86
gateway, 253
ISDN transport, 83-85
jitter, 90
network delay, 5
networks, 2932
payload, QU
poor compiression, 90-91
POTS »ransport, 82
PR'-25-85
LS -VoIP baseline, 82
quality, 89-91
service level agreement, 91
signal attenuation, 91
signaling system 7 (SS7), 87
switched CSI, 64, 67-69
VolP support, 81-86
public networks, 29-32
public switched telephone network
(PSTN)
about, 12, 22, 24, 81, 240, 253
BRI, 83
call control, 86-89
call control and VolP, 87-88
delays and errors, 88-89
digital telephony, 25-29
DSL transport, 85-86
gateway, 253
ISDN transport, 83-85
jitter, 90
network delay, 90
networks, 29-32
payload, 90
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poor compression, 90-91
POTS transport, 82
PRI, 83-85
PST-VoIP baseline, 82
quality, 89-91
service level agreement, 91
signal attenuation, 91
signaling system 7 (SS7), 87
switched CSI, 64, 67-69
VolP support, 81-86

public telephone network, 29

ogo

quality, PSTN, 89-91
Qwest Communications, 236
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real-time network management, 109

real-time transport control protocol
(RTCP), 19, 253-254

real-time transport protocol (RTP),
19, 253-254

real-time videoconferencing netwoiks, 19

recurring costs, 54-55

recurring usage charges, 203

reduced international ctiarges, home
VolP, 219

reducing phone lines, 156

regional tolls, 249, 253

regulatory fees, 239, 254

ring topology, 99

RJ-11, 143

RJ-45 connector, 142-143

RJ-45 LAN interface port, 245

routers, 254

routing calls from area code to area
code, 26-27

RTCP (real-time transport control
protocol), 254

RTP (real-time transport protocol),
19, 253, 254

runs only on Internet myth, 222

oS e

savings
case study, 56-59
charges, 52-55
single-location companies, 195-196
SBC Communications, 236
scalability, 171, 254
SEM (stateful event monitor) firewalls,
136-137
servers, 13
service categories
about, 51-52
charges, 43-52
international, 43, 50-52
interstate. 43, 49-50
intralata, 43-48
intrastate, 43-45, 48-52
lecai, 43-52
seyvice level agreement, PSTN, 91
service quality myth, 223
session initiation protocol (SIP), 126,
127, 254
setup VolP through DSL connection,
102-103
Shannon, Claude, 23
Shoretel, 227, 231
Siemens, 227, 229
signal attenuation, PSTN, 91
signaling system 7(8S7), 87, 254
single bill, home VolP, 218
single carrier, home VolP, 217-218
single-location companies
about, 187
billing, 189
call support, 193-194
contracts, 188-189
conversions, 193
decisions, 187-189
existing networks, 190-192
financial analysis, 196-197
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single-location companies (continued)
implementing, 192-196
long-term plans, 189
networking costs, 192
PRI lines, 193-194
savings, 195-196
SIP (session initiation protocol),
126-127, 254
slamming, 50
soft phones
about, 16, 146, 254
computers, 147
features, 149
network, 147
portable computers, 148-149
software, 147
stationary computers, 148
software, soft phones, 147
solution design, plan development,
177-178
speed, dedicated transports, 106
splitter, 254
Sprint, 236
SS7 (signaling system 7), 87, 254
standards
IEEE 802.3 standard, 246
IEEE 802.11 standard, 126-:1%21, 246
IEEE 802.16 standard, 125124, 246
IEEE 802.11a standaid, 120
IEEE 802.11b standard, 121
IEEE 802.11g standard, 121
star topology, 99
state taxes, 156
stateful event monitor (SEM) firewalls,
136-137
stationary computers, soft phones, 148
staying power myth, 225
support costs, 206-207
switched carrier services infrastructure
(CSD), 64
switched lines
dedicated transports, 116-117
emergency services, 117

switched networks
about, 29-30, 81
dedicated transports, 111-113
switches, 13
switching reasons
about, 211
bandwidth utilization, 215-216
cost-effectiveness, 212-213, 216
enhanced network management, 214
feature availability, 212
flexibility, 214
investment protection, 213
leading edge techuclogy, 211-212
maintenance, 213-214
management 213-214
personnel ailocation, 215
portability, 214
produc« tivity applications, 215
symractric transmission, 94, 255
sy:tem features, 145

oJ e

taxes, cost management, 156157
TCP, 255
TCP/IP
about, 255
differences, 17-20
layers, 17
model, 16
technology, costs and, 207-208
Telecommunications Act (1996),
235, 242, 255
telecommunications relay surcharge, 157
telephone calls, 1, 11
telephone networks, 22
telephone numbers, 24
telephony
about, 13
analog and digital, 24-25
Centrex model, 34-36
circuit-switched networks, 27-28
converging networks, 38-39



digital, 23
digital services carrier network, 28-29
digital telephony, 25-29
expensive myth, 223
features, 146
KTS model, 36-37
PBX model, 36-37
POTS line costs, 33-37
private systems versus VolP, 37-38
private telephone systems, 33-37
session initiation protocol
telephones, 127
television, broadband, 95-96
terrestrial, 110
3COM, 227, 231
throughput, 106
throw out PBX phones myth, 226
toll bypass, 255
toll charges, 255
toll-bypass charges, 54
toll service charges, home VolIP, 218
T1 line, 110, 243
T1 lines, 71, 255
T1 transport, 66
T3 lines, 71, 110, 243, 255
topology
ring, 99
star, 99
transitions, cost management, 169-170
transmission control protocol/Internet
protocol (TCP/IP), 256
transmission control protocol (TCP), 255
transmission methods, broadband,
94-95
transport, 248, 256
transport layer, 17, 19-20, 256
transport lines, 202
transport services, 66, 256
transports, 65-67
triple play, 256
troubleshooting VolP through DSL
connection, 103
trunking, 126

olf o

UDP (user diagram protocol), 19-20, 256
unified networks, cost management,
166-168

uninterruptible power supply (UPS), 203
universal service fund, 157
upgrading

older systems, 150-151

wireless networking, 121
UPS (uninterruptible power supply), 203
user diagram protocol (UDP), 19-20, 256
users, broadband, {5
using older phones; 152

oo

vemaii .5, 256
Verizon Communications, 236
wikicoconferencing, home VolP, 220
virtual private networks (VPNs)
about, 134-135, 256, 257
cost, 137, 139
implementing, 139-140
Internet, 137-140
voice mail, 256
voice over Internet protocol. See VolP
(voice over Internet protocol)
VolP adapter box, 257
VolP Centrex, 245, 257
VolP phones
about, 141-142
hard phones, 142-146
soft phones, 146-149
upgrading older systems, 150-151
using older phones, 152
wireless phones, 149-150
VolIP through DSL connection
about, 100
POTS, 101, 103-104
setup, 102-103
troubleshooting, 103
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VoIP (voice over Internet protocol)
about, 1, 11, 256-257
advantages, 12
analog and digital, 24-25
Bell, Alexander Graham, 21-22
consumers, 79-80
corporate sector, 79
flexibility, 15-16
interoperability, 13
MAC address, 13
origins, 21-22
over DSL transport cost, 86
over Internet, 78-79
portability, 13
providers, 235-237
support, PSTN, 81-86

VolP-enabled phones. See VolP phones

VPNs (virtual private networks)
about, 134-135, 256, 257
cost, 137,139
implementing, 139-140
Internet, 137-140

o[/ o

WANSs (wide area networks), 14, 244, 257
WAP (wireless access poirt), 257, 258
Web

access, hard phone:. 146

surfing, 15
Web sites

Alcatel, 227, 229

Avaya, 227, 228

Cisco Systems, 227, 228

Internet Engineering Task Force, 140

Inter-Tel, 227, 232

Mitel, 227, 230

NEC, 227, 230-231

Nortel, 227, 230

Shoretel, 227, 231

Siemens, 227, 229
3COM, 227, 231
VolP providers, 236
WEC (wireless extension to cellular),
122-123, 257, 258
wide area networks (WANSs), 14, 244, 257
WiFi (wireless fidelity), 93, 100, 257, 258
WiMax (worldwide interoperability for
microwave access), 100, 108,
123-125, 257, 258
wireless access point (WAP), 257, 258
wireless CSI, 75-76
wireless extension ¢ .cellular (WEC),
122-123, 257,255
wireless fidelity ¢wiFi), 93, 100, 257, 258
wireless lakeiing, 100
wireless networking
about, 119-120
anding VolP, 122-123
Lthernet networking, 120
rtome VolP, 220
IEEE 802.11 standard, 120-121
IEEE 802.16 standard, 123-124
IEEE 802.11a, 120
IEEE 802.11b, 121
IEEE 802.11g, 121
IP soft phones for pocket PCs, 122
Media Access Control (MAC), 120
upgrading, 121
WiMax, 123-125
wireless extension to cellular, 122-123
WiSIP, 126-127, 150
wireless phones, 149-150
WiSIP (wireless session initiation
protocol), 126-127, 150
worldwide interoperability for
microwave access (WiMax), 100, 108,
123-125, 257, 258













































