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p-Law, 88-91

Is density, 112

2B1Q line coding, 244
48-octet ATM payload, 300
4B3T line coding, 245
64-kbps loop rate (DSS), 115

A

AAL (ATM adaptation layer), B-ISDN model,
319,350
AALO, 351
AALL,351-353
AAL2,353-355
AAL3/4,355-360
AALS5,361-363
CS, 319
SAR, 320
AAL-indicate bit, 310
ABR (available bit rate), 337-341
closed-loop flow control, 338
service category, 366
AC (access control) field
DQDB slots, 380
SIP Layer 2 PDUs, 394
access classes, SMDS, 376

access signaling specifications, Frame Relay, 273

AD (Adjunct), 64
adaptation layer, 317

adaptive QAM (quadrature amplitude modulation),

CAP, 416
Address Complete messages (TUP), 58
address field (DXI), 404
Address messages (DUP), 55
address octets (Q.921), 221
address screening, 390

addressing (SMDS), 376
subscriptions, 388-390
admission control, 479
ADMs (add/drop multiplexers), 498
ADPCM (adaptive differential pulse code
modulation), 95-96
SB-ADPCM, 99
ADSL (asymmetric digital subscriber line), 432
components of, 419-420
AERM (alignment error rate monitor), 43
AF (ATM Forum), 300
Traffic Management Specification, service
categories, 365-366
UNI 3.x/4.0 specification, 304
UNI IAs, 303
alarm conditions (T1), troubleshooting, 146—147
A-Law, 89-91
alias point codes, 38
alignment process, Q.921, 224-227
A-links (access links), 36
AMI (alternate mark inversion) encoding, 42
Is density, 112
DSS implementation, 110-111
pulse stuffing, 134
amplifier cascades, 448
amplitude, 4
analog communication, 3
amplitude, 4
attenuation, 6-9
DACs, 10
distortion, 5—6
E&M signaling, 13
EML, 9
frequency, 5
GR-303-CORE standard, 17-18
ground start signaling, 13
IDLCs (Integrated Digital Loop Carriers),
14-16
interference, 81
loop start signaling, 13
noise, 7-9
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R2,169 development of
reverse battery signaling, 13 B-ISDN origins, 301
sampling, 85 consensus on 48-octet payload, 300
sinusoidal waves, 82 standards bodies, 301-302
tip and ring circuits, 11-14 error control modes, 314
versus digital, 3, 81-82 header fields, 305
wavelength, 5 CLP, 313
ANSI (American National Standards Institute) GFC, 306
signaling links versus ITU signaling links, 35 HEC, 313,316
ANSIT1.410-1992. See DDS PT, 309-313
AO-DI (Always On Dynamic ISDN), 250 VCI, 306-308
APCs (Adjacent Point Codes), 38 VPI, 306
applications, SDH/SONET, 522-523 interfaces, 304
architectures QoS
ISDN, 212 CAC, 320
circuit switching, 213-215 CER, 325
local loop, 213-216 CLR, 323
reference points, 218-219 maxCTD, 323-325
DQDB AU, 378 peak-to-peak CDV, 325
DSL SECBR, 326
CPE, 437 reference points, 304
NAP, 437 service classes, 331
NSP, 437-440 ABR, 337-341
SMDS, 374 CBR, 333-334
AS (address screening), 376 GFR, 343
AS bearer channels (ADSL), 427 rt-VBR, 334-336
associated signaling, 29 UBR, 341-342
asynchronous circuits, T3, 182 traffic management, 344
asynchronous technologies versus synchronous, 105 continuous-state leaky bucket
AT (access tandem) switches, 25 algorithm, 347
ATM (Asynchronous Transfer Mode) GCRA, 345-346
AAL, 350 PCR algorithm, 349
AALO, 351 policing, 345
AALL,351-353 SCR algorithm, 350
AAL2,353,355 traffic parameters, 327
AAL3/4,355-360 BT, 329
AALS,361-363 CDVT, 329-331
B-ISDN model, 316 connection-traffic descriptors, 328
AAL, 319-320 MBS, 329
ATM layer, 319 MCR, 329
C-plane, 317 MEFS, 329
M-plane, 317 PCR, 328
physical layer, 318-319 SCR, 328

U-plane, 317 versus STM, 303
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ATM layer (B-ISDN model), 319
attenuation, 6-9, 448
in DSL circuits, 421
ATU-R (ATU-Remote), 419
AUs (access units), 377-379

B

B (Bearer) channels, 213
B8ZS (bipolar 8-zero substitution), 133
BACP (bandwidth allocation control protocol), 243
bandwidth reservation, CAC, 320-321
BAP (bandwidth allocation protocol), 243
baseline privacy, 479
BASize field (SIP Layer 3 PDUs), 387
Bc (committed burst size), 282
BE (Beginning-End) Tag fields, SIP Layer 3
PDUs, 386
Be (excess burst size), 282
bearer capability IE (Q.931 messages), 234-236
bearer channels, DSL, 427
bearer traffic, 22
Bellcore, role in SMDS development, 373-374
BERT (bit error rate test), 143—144
B-ICI (Broadband Inter-Carrier Interface), 304
billing methods, ISDN BRI, 254-255
bipolar line coding schemes, 83
bipolar signals versus unipolar, 108
B-ISDN model, 300, 316
AAL, 319, 350
AALQ, 351
AALIL, 351-353
AAL2,353-355
AAL3/4,355-360
AALS, 361-363
CS, 319
SAR, 320
ATM layer, 319
C-plane, 317
M-plane, 317
physical layer, 318
PMD sublayer, 318
TC sublayer, 318-319
U-plane, 317

bit meanings of DLClIs, 280-282
bit stuffing, 43, 185

DS3 PLCP frames, 400
BITS (Building Integrated Timing Supply), 494495
B-links (bridge links), 36
BLSR (bidirectional line-switched ring), 523
blue alarms (T1), 147
BNRZ (bipolar non-return to zero), 133
BOD (bandwidth on demand), 243
boosting DSL power levels, 429
boundary detection, ATM cells, 318
BPVs (bipolar violations), 112, 134
BRI (Basic Rate Interface)

AO-DI, 250

billing methods, 254-255

circuit provisioning, 248-249

configuring, 250-252

echo cancellation, 216-217

features, 243-244

FX, 249

Japanese implementations, 244

line coding

2B1Q, 244
4B3T, 245

NIDs, 217

operation, 242-243

reference points, 218-219

SPIDs, 248

troubleshooting, 252-254
bridge taps, 131,434
broadcast television

frequency allocation, 451-453

standards, 451
BRZ (bipolar return to zero), 84
BT (burst tolerance), 329
bursty traffic

AAL3/4,355-356

errors, 424
buses (DQDB), HoB, 379
byte-interleaved multiplexing, 492, 504
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C

cable IP network networks, 484
DPT/RPR architectures, 486
Ethernet aggregation architectures, 486
future of, 487
high-speed optical core, 487
OCx architectures, 486
cabling
home run, 254
length, effect on DSL performance, 435

cable modem initialization process
DHCP request/response, 471-472
frequency scanning, 468
online state, 473
power ranging, 470—471
registration request, 472-473
TOD, 472
UCD receipt, 470
cable plant, 447
frequency allocation, 451-453
headend, 450451
hubs, 451
quality requirements, 453—454
RF signals, 455
upstream noise, 455-456
cable throws, 253
CAC (connection admission control), 320-321
calculating
cell arrival times, 346
CMR, 327
noise margin in DSL circuits, 421
Call Accept Message (DUP), 55
call control
Frame Relay, 292
R2 signaling, 167
call flow, ISDN, 232-233
call reference length indication octet (Q.931
messages), 230
Call Rejected Message (DUP), 55
called/calling number IE (Q.931 messages),
238-240

Calling Line Identity message (DUP), 55
CAP (carrierless amplitude and phase
modulation), 416
capabilities of ISDN BRI, 243-244
capability point code, 38
capacitance, 111
CAS (channel associated signaling), 22, 28, 229
CATYV, 446
cable plant, 447
frequency allocation, 451-453
headend, 450451
hubs, 451
quality requirements, 453-454
RF signals, 455
upstream noise, 455-456
DOCSIS specification, 456
baseline privacy, 479
binary configuration files, 473—478
downstream signaling, 465
FEC, 459-460
fiber node combining, 482484
interleaving, 460
MAC domains, 463-464
modulation, 458-459
MPEG framing, 461
security features, 480—482
throughput, 461-463
upstream admission control, 479
upstream signaling, 466-467
versus Euro-DOCSIS, 457
headend, 447, 450
HFC networks, 449450
signal attenuation, 448
C-bits, 114, 195-197
CBR (constant bit rate), 333
conformance definition, 334
service category, 365
CCAF (Call Control Agent Function), 62
CCS (common channel signaling), 22, 29, 229.
See also SS7
CDVT (cell delay variation tolerance), 327-331
CE (carrier equipment), SMDS, 374-375
cell-rate decoupling, 319
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cells, 303
arrival times, calculating, 346
boundary detection, 318
clumping, 330
discarding
EPD, 342
SD, 342
entry/exit events, 323
header fields, 305
CLP, 313
GFC, 306
HEC, 313,316
PT, 309-313
VCI, 306-308
VPI, 306
CER (cell error ratio), 325
CFAs (carrier failure alarms), 146
channel associated signaling (CAS), 22, 28, 229
channel banks, 136
D1, 137-139
DI1D, 140
D3, 140
D4, 140
D5, 140-142
channel ID IE (Q.931 messages), 237-238
channelized T3, 182-184
Cisco 1000 ESR configuration, 198-199
Charging Message (TUP), 58
check bytes, 422
CICS (Customer Information Control Systems),
35,57
CIR (committed information rate), 282
circuit provisioning, 248-249
Circuit State Message (DUP), 55
circuit switching, ISDN, 213-215
reference points, 218-219
circuit testing patterns, 117-118
circuits (DSL)
attenuation, 421
bridge taps, 434
bursty errors, 424
cable length, 435
coding gain, 425

crosstalk, 435
dribbling errors, 425
Fastpath, 425

FEC, 422-424
interfering signals, 434
loading coils, 434
noise margin, 421-422
resistance, 436

RFI, 434

Cisco routers, DSS/SW56 configuration, 118-119

Class 5 SSPs, 25
Clear messages (DUP), 55
CLI (Cumulative Leakage Index), 455
C-links (cross links), 36
cloned MAC addresses, detecting, 481
closed-loop flow control model (ABR), 338
closed topology (DQDB), 379
CLP (cell loss priority) field, 313
CLR (cell loss ratio), 323
clusters, 39
CMI (coded mark inversion), 175
CMTS (cable modem termination system), CPE
database, 482
coaxial cable networks
HFC, 449-450
signal attenuation, 448
coding gain, 425
co-directional interfaces, 156
combining, 482-484
common channel signaling (CCS), 22, 29, 229
Common Part (AAL3/4), 356
common path distortion, 456
companding algorithms, 88-91
concatenation, 467
SDH versus SONET, 504
configuring
DSS/SW56, 118-119
E1 controllers, 163—-166, 173-174
E3 interfaces, 205-206
Frame Relay on Cisco devices, 292-295
ISDN BRI, 250-252
ISDN PRI, T1/E1, 258-259
SMDS, 405-406
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T1 controllers, 147
T1 hairpin connections, 148
T3 on Cisco 1000 ESR, 198-199
conformance definitions
CBR, 334
nrt-VBR, 337
rt-VBR, 336
congestion avoidance mechanisms, Frame Relay,
286-289
congestion control
closed-loop flow control, 338
dual leaky bucket model, 336
EPRCA, 339

GCRA, virtual scheduling algorithm, 346-347

connection status, Frame Relay, 289-291
connection-traffic descriptors, components of, 328
connectors, RJ-48X, 129
constellations, 415
Trellis coding, 429-430
control field (DXI), 404
control octets, 222-223
controlled frame slip, 126
controllers (T1), configuring, 147
conversion process
encoding, 92-93
sampling, 85-87
converters, D/A, 9-10
core access specifications, Frame Relay, 272
corrupted frames, 323
COs (central offices), 14
cost benefits of SW56, 115
COTs (Continuity Tests), 56
CPCS (common part convergence sublayer), 320
functions, 359-361
CPE (customer premises equipment)
addressing, 376
database, 482
SMDS, 374
C-plane (B-ISDN model), 317
CRC-4 framing, E1 circuits, 160
CRC-32 field (SIP Layer 3 PDUs), 391
crosstalk, 8, 435
CS (convergence sublayer), 319

CS-1 (Capability Set-1), 65-66
CS-2 (Capability Set-2), 66-68
CSES (consecutive severely errored seconds), 146
CSU (customer service unit), 107, 117-118
CSU/DSU (channel service unit/data service
unit), 128
CTD (cell transfer delay), 323-324
customer premises
ISDN installation, 254
NIDs, 217
CVSD (Continuously Variable Slope DM ), 98-99

D

D (Data channels), 213
D1 channel banks, 137-139
DI1D channel banks, 140
D3 channel banks, 140
D4 channel banks, 140
D5 channel banks, 140—-142
DA (Destination Address) field (SIP Layer 3
PDUs), 387
DAC:s (digital-to-analog converters), 10
DACS (Digital Access and Crossconnect
System), 497
data-link layer functionality, Q.921 specification,
220-224
alignment process, 224-227
timers, 227-228
DB-15 connectors, 157
DBR (deterministic bit rate), 333
dBs (decibels), 7
logarithmic signal gain/loss, 131
mid-span repeaters, 216
DDS (digital dataphone service). See also SW56
circuit deployment, 105
circuit testing patterns, 117-118
Cisco router configuration, 118-119
CSU, 107
DSU, 108
line coding
64-kbps loop rate, 115
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AMI, 110-111
naming conventions, 112
secondary channels, 113
local loop, 106
loop rates, secondary channel, 106
nailed architecture, 109
OCU-DP, 108-109
point-to-multipoint connections, 109
timing sources, 112
transmission rates, 106
transmit filter, 106
default Q.921 timer values, 227
deferred blocking, GR-303-CORE standard, 17
delay parameters (QoS)
CER, 325
maxCTD, 323, 325
peak-to-peak CDV, 325
SECBR, 326
dense combining, 482
dependability parameters (QoS), CLR, 323
deploying
DDS circuits, 105
T3, options, 193
detection state, 314
development
of ATM
B-ISDN origins, 301
consensus on 48-octet payload, 300
standards bodies, 301-302
of Frame Relay, 266-270
of SMDS
DQDB, 377
time-to-market delay, 385
devices
ATM, error control modes, 314

cable modems, intialization sequence, 468—473

Cisco routers, configuring for DSS/SW56,
118-119

cloning, 480

CSU/DSU, circuit testing patterns, 117-118

digital repeaters, 215

DSL modems, trainup, 426

DSS

CSU, 107
DSU, 108
OCU-DP, 108-109
echo cancellers, ISDN BRI deployment,
216-217
IMTs, 27
ISDN BRI hardware, 242
mid-span repeaters, 215-216
network nodes, clusters, 39
NIDs, 11,217
NT12s,218
optical networking components, 495
LTE, 498-499
optical routers, 500
PTE, 496
STE, 500
POTS splitters, 419
required for SMDS CE, 375
SLT (Signaling Link Terminal), 43
SS7
SCPs, 27
SSPs, 23-25
STPs, 27
sub-band codecs, 99
TE1,219
digital communication
black and white analogy, 81
conversion process
encoding, 92-93
quantizing process, 87-91
sampling, 85-87
evolution of, 81
impetus for, 80
pulse streams, 85
quantizing process, noise reduction, 88-91
sampling, 87
signal conversion process, 83—84
versus analog, 81-82
digital repeaters, 215
digital signaling
R2, 169
versus analog, 3
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discarding cells, SD, 342
discards (Frame Relay), 284-286
discrete pulses, 83—84
discrete values, 91
distance-insensitive transport technologies, 372
distributed architecture, INs, 62
divide and conquer, 456
DLClISs, (data-link connection identifiers), 276278
bit meanings, 280-282
Inverse ARP, 279-280
D-links (diagonal links), 36
DM (Delta Modulation), 97
DMT (discrete multi-tone modulation), 417-418
DOCSIS cable specification, 456457
baseline privacy, 479
binary configuration files, 473474
DOCSIS 1.0,474-475
DOCSIS 1.1,475-478
cable modem initialization process
DHCP request/response, 471-472
frequency scanning, 468
online state, 473
power ranging, 470-471
registration request, 472-473
TOD, 472
UCD receipt, 470
cable plant quality requirements, 453-454
CMTS, CPE database, 482
FEC, 459-460
fiber node combining, 482, 484
interleaving, 460
MAC domains, 463
downstream signaling, 465
SID, 464
upstream signaling, 466—467
modulation, 458-459
MPEG framing, 461
security features, 480, 482
throughput, 461-463
upstream admission control, 479
DPC (Destination Point Code), 38
DPCM (differential pulse code modulation), 94-95

DQDB (Distributed Queue Dial Bus), 377
AU, 377-379
DMPDUs, format, 384
IMPDUs, SAR, 382, 385
MAC layer functionality, 380-382
topologies, 379
dribbling errors, 425
drop and insert, 164
DSO (digital signal level zero), 88, 109, 127
DS1 (digital signal level one) media, PLCP frames,
397-399
DS2 (digital signal level two) media
E12 multiplexing, 200
frame structure, 187
M-Frame, bit stuffing, 188
DS3 (digital signal level three) media
bit stuffing, 400
circuits, 185
M12 multiplexing, 185
PLCP frames, 399-400
DS4 (digital signal level four), 206
DSL (digital subscriber line)
architectures
CPE, 437
NAP, 437
NSP, 437-440
bridge taps, 434
cable length, effect on performance, 435
CAP, 416
circuit attributes
attenuation, 421
bursty errors, 424
coding gain, 425
dribbling errors, 425
Fastpath, 425
FEC, 422-424
noise margin, 421-422
crosstalk, 435
DMT, 417418
flavors
ADSL, 432
EtherLoop, 432
G Lite, 432
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HDSL, 432
HDSL2, 433
IDSL, 433
RADSL, 433
SDSL, 433
VDSL, 433
framing modes, 427428
higher-layer protocol transport mechanisms,
439-440
history of, 414
interfering signals, 434
loading coils, 434
modem trainup, 426
power levels, 428
reducing/boosting, 429
Trellis coding, 429-430
QAM, 415-416
resistance, effect on performance, 436
RFI, 434
wholesale services, 441
DSLAM (DSL access multiplexer), 419
DSU (data service unit), 108
circuit testing patterns, 117-118
DTMF (dual tone multifrequency), 12, 170
SW56 implementation, 116
DTP/RPR architectures, 486
dual leaky bucket congestion control, 336, 348
dual-latency modem, DSL data transmission, 427
DUP (Data User Part), 54-55
DWDM (dense wavelength division
multiplexing), 521

DXI (Data Exchange Interface) protocol, 375, 403

framing, 404—405
heartbeat polling, 405-406
troubleshooting, 407

E

E&M signaling, 13

E.164 numbers, 213

E1 circuits, 154. See also T1 circuits
controllers

configuring, 163-166
R2 signaling, 173-174
CRC-4 framing, 160
line coding, 161
NO-CRC-4 framing, 158
physical characteristics, 155-157
PLCP frames, 401
PRI configuration, 258-259
subrate offerings, 157
E3 circuits, 199-200
E12 multiplexing, 200
E23 multiplexing, 202
G.804 framing, 205
G.823 framing, 202-204
interface configuraiton, 205-206
E12 multiplexing, 200
E23 multiplexing, 202
echo cancellation, 216-217
Elastic Networks, EtherLoop, 432
E-links (extended links), 36
EMI (electromagnetic interference), 8
in ISDN deployments, 215
en bloc signaling, 59
encapsulation, SMDS, 374
encoding schemes, 92-93. See also line coding
DSL
CAP, 416
DMT, 417-418
QAM, 415-416
encryption, 479
end-to-end signaling, 59
entry events, 323
EPD (early packet discard), 342
EPRCA (enhanced proportional rate control
algorithm), 339
ERM (explicit rate marking), 340
error detection, Frame Relay FCS field, 285
error detection code field (OAM), 311
error mitigation
FEC, 459-460
interleaving, 460
errors, T1, 145-146
ES (errored second), 146



597 ESF (Extended Superframe)

ESF (Extended Superframe), 136

D5 channel banks, 140—-142
estimating DSL power levels, 428
EtherLoop, 432
Euro-DOCSIS, 457

modulation, 458459

throughput, 461-463
exit events, 323
expected cell arrival times, calculating, 346
extreme-dense combining, 482

F

fast byte, 427
Fastpath, 425
FCC First Report & Order, 69
FCS (frame-check sequence) field
DXI, 404
Frame Relay packets, 285

FDM (frequency-division multiplexing), 127, 450

FEBE:s (far-end block errors), 161,

FEC (forward error correction), 422-423, 459-460

interleaving, 423-424
FEs (functional entities), 62
FEXT (far-end crosstalk), 9, 435
F-GCRA (Frame-GCRA), 349
fiber-node combining, 482484
fiber-optic cabling, 501, 504, 522
fields
of ATM headers, 305
CLP, 313
GFC, 306
HEC, 313,316
PT, 309-313
VCI, 306-308
VPI, 306
of DXI frames, 404405
of Q.931 messages, 230
of SIP Layer 1 PDUs, 396
of SIP Layer 2 PDUs, 393
Access Control field, 394
MID field, 395
NCI field, 394

Payload CRC field, 396
Payload Length field, 395
Segment Type field, 394
Segmentation Unit field, 395
Sequence Number field, 395
of SIP Layer 3 PDUs, 386
BASize field, 387
BE Tag fields, 386
CRC-32 field, 391
DA field, 387
HE field, 391-392
HLPID field, 390
Information field, 392
Length field, 387
PAD field, 390
QoS field, 391
Reserved field, 386
SA field, 387-388
filtering, 84
FISU (Fill-In Signal Unit), 43-45
fixed-length slots (DQDB), 380-382
flag field (DXI), 404
flavors of DSL
ADSL, 432
DSLVDSL, 433
EtherLoop, 432
G Lite, 432
HDSL, 432
HDSL2, 433
IDSL, 433
RADSL, 433
SDSL, 433
F-links (fully associated links), 36
FLR (frame loss ratio), 323
format
of DMPDUs, 384
of Q.931 messages, 230
format errors, T1, 145—-146
fragmentation, 467
Frame Relay
access signaling specifications, 273
ATM interworking, 302
configuring on Cisco devices, 292-295
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congestion avoidance mechanisms, 286—289
core access description specifications, 272
DCLI bit meanings, 280, 282
development of, 266270
discards, 284-286
DLCI, 276-280
framework specifications, 271
LMI specification, 289291
service description specifications, 271-272
signaling, 286-292
SLAs, contractual values, 282
VCs, 275-276
framework specifications, Frame Relay, 271
framing
DSL, 427-428
DSS, bit values, 114
DXI, 404-405
Q.921, octets, 221-222
SDH, 519-520
T1, 135
D1 channel banks, 137-139
D1D channel banks, 140
D3 channel banks, 140
D4 channel banks, 140
D5 channel banks, 140-142
T3, 195-197
unchannelized E3
G.804, 205
G.832,202-204
unmarked frames, 343
frequency, 5, 84
FRF (Frame Relay Forum), 268— 270
ATM/Frame Relay interworking, 302
1As, 273-274
full async framing (DSL), 427
full booking, 321
full overhead framing (DSL), 427
full sync framing (DSL), 427
function-specific field (OAM), 311
future of cable IP networks, 487
FX (foreign exchange), 249

G

G.804 framing, 205
G.832 framing, 202-204
G .Lite, 432
GCRA (generic cell rate algorithm), 345
F-GCRA, 349
PCR algorithm, 349
SCR algorithm, 350
General Forward Setup Information
message (TUP), 58
GFC (generic flow control) field, 306
GFR (guaranteed frame rate), 343
GPS (global positioning system) timing
distribution, 493
GR-303-CORE standard, 17-18
ground start signaling, 13

H

hairpin connections, configuring
El, 164
T1, 148
hardware
optical network components, 495
LTE, 498-499
optical routers, 500
PTE, 496
STE, 500
ISDN, 242
HDB3 line coding, 258
HDSL (high data-rate DSL), 432
HDSL2, 433
HE (Header Extension) field (SIP Layer 3 PDUs),
391-392
headend, 450-451
heartbeat polling (DXI), 405
HEC (header error correction) field, 313, 316
hertz, 84
HFC (hybrid-fiber coaxial) networks, 449450
hierarchy of national SSPs, 25
higher-layer transport mechanisms, 439-440
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high-order address octets (Q.921), 221
high-speed optical core networks, 487
history
of DSL, 414
of Frame Relay, 266-270
of NADH, 181
of SMDS, 372
alignment with 802.6, 373, 385
SIG, 374
HLPID (Higher Layer Protocol Identifier) field (SIP
Layer 3 PDUs), 390
HoB (head of bus), 379
home run, 254
hubs, 451
hunt state, 315
hybrid SSPs, 23

IACR (initial allowed cell rate), 338
IAs (Implementation Agreements), 268,
273-274, 300
B-ICI 2.0, 304
UNI-related, 303
IDSL (ISDN-based DSL), 433
IETF (Internet Engineering Task Force)
RFC 1209, 374
IMPDUs (Initial Meeting Access Control PDUs),
SAR, 382,385
impulse noise, 455
IMTs (Inter-Machine Trunks), 27
INs (intelligent networks)
CS-1, 65-66
CS-2, 6668
FEs, 62
PEs, 63-64
information elements, Q.931 messages, 233-240
information field
DXI, 404
SIP Layer 3 PDUs, 392
ingress noise, 455
interfaces, ATM, 304

interference
analog communication, 81
EMI
ISDN carriers, 215
effect on DSL performance, 434
interleaving, error mitigation, 460
international digital hierarchies, JDH, 174-176
international split plans, 452
international SSPs, 23,25
international television standards, 451
interregister signaling, R2 signaling, 170-173
interworking
ATM/Frame Relay, 302
SMDS and Layer 3 protocols, 377
Inverse ARP, 279-280
IP (Intelligent Peripheral), 64
ISDN
architecture, 212
BRI
2B1Q line coding, 244
4B3T line coding, 245
AO-DI, 250
billing methods, 254-255
circuit provisioning, 248-249
configuring, 250, 252
features, 243-244
FX, 249
Japanese implementations, 244
operation, 242-243
SPIDs, 248
troubleshooting, 252-254
circuit switching, 213-215
E.164 numbers, 213
echo cancellation, 216-217
local loop, 213-215
mid-span repeaters, 216
NID, 217
NT12s,218
PRI, 255-256
NFAS, 257
Q.Sig, 260
T1/E1 configuration, 258-259
troubleshooting, 259-260
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Q.921 specification, SAPs, 221
reference points, 218-219
specifications
ITU Q.921, 220-228
ITU Q.931, 229-233
physical layer, 219
S/T bus, 218-219
TEI1 devices, 219
ISUP (ISDN user part), 58
messages, 59-60
signaling methods, 59
ITU (International Telecommunications Union)
digital hierarchy
E3, 199-200
E12 multiplexing, 200
E23 multiplexing, 202
G.804 framing, 205
G.832 framing, 202-204
interface configuration, 205-206
point code format, 40
signaling links, 35
ITU-T (International Telecommunications Union
Telecommunications Standardization Sector)
ATM recommendations, 302
recommendation [.121, B-ISDN model,
316-320

J

L

Japanese BRI services, 244
JDH (Japanese Digital Hierarchy), 174-176
jitter, 146,330, 467

K

KEK (key encryption key), 480
Kentrox, development of SMDS access
solution, 386

LAPD (Link Access Procedure on the D channel),
220-224
Q.921 alignment, 224-227
Q.921 timers, 227-228
laser clipping, 456
latency
interleaving delay, 424
real-time polling, 467
Layer 3 protocols, interworking with SMDS, 377
layer management (M-plane), 317
layers of AAL
AALO, 351
AALL1,351-353
AAL2,353-355
AAL3/4,355-360
AALS, 361-363
layers of MTP protocol
DUP, 54-55
ISUP, 58-59
MTP1,42-43
MTP2, 43
FISU, 43-45
link alignment, 48-52
LSSU, 45-47
MTP3, 52-54
TUP, 56-58
LBO (long-haul line build-out), 130
LEDs (light emitting diodes), multimode fiber, 502
legislation, Telecommunication Act of 1996, 68
Length field (SIP Layer 3 PDUs), 387
line coding, 258
AMI
Is density, 112
DSS implementation, 110-111
CMI, 175
DSS
64-kbps loop rate, 115
naming conventions, 112
secondary channels, 113
El, 161
ISDN BRI, 244



601 line coding

2B1Q, 244
4B3T, 245

T1, 132-135

T3, 194
line equalization, 130
line noise, 8
line overhead, STS-1 frames, 510-513
line protection switched topologies, 523
line signaling, R2, 167
link alignment, 48-52
link-by-link signaling, 59
link sets, 34
LMI (Local Management Interface) specification,

289-291

LMU (line-monitoring unit), 142
LNP (local number portability), 6970

call flow, 71-72
LNPAs (local number portability administrators), 69
load sharing, MTP3, 53
loading coils, 131,434
local loop technologies

DDS, 106

ISDN, 213-216
local number portability, 69-72
location portability, 72
logic errors, T1, 145-146
loop rates, DDS

secondary channel, 106

64-kbps, 115
loop start signaling, 13
lost frames, 323
low-order address octets (Q.921), 221
LS bearer channels, 427
LSSU (Link Status Signal Unit), 45-47
LTE (line termination equipment), 498—499

M

M12 multiplexing, DS3, 185
M13 multiplexing, 193

M23 framing (T3), 195-197
M23 multiplexing, 189, 192

MAC domains (DOCSIS), 463
downstream signaling, 465
SID, 464
upstream signaling, 466—467
MAC layer functionality, DQDB, 380-382
magnetic coils, 254
management cells, 312
MANSs (metropolitan-area networks), 501
MAP messages, 470
marked frames, 343
mated pairs, 27
maxCTD (cell transfer delay), 323-325
MBR (maximum burst rate), 282
MBS (maximum burst size), 329
MCNS (Multimedia Cable Network System Partners
Ltd.), 447
MCR (minumum cell rate), 329
message mode (common part), 356
messages
DUP, 55
ISUP, 59-60
Q.931,230,233
information elements, 233-240
TUP, 56-58
metasignaling, 307
M-Frame (DS2), bit stuffing), 188
MFS (maximum frame size), 329
microfilters, 419
MID field (SIP Layer 2 PDUs), 395
MIDs (message identification pages), 379
mid-span repeaters, 215-216
MNs (matched nodes), 499
modems, DSL
framing modes, 427428
trainup, 426
modulation schemes
ADPCM, 95-96
CVSD, 98-99
DM, 97
DOCSIS, 458-459
DPCM, 94-95
MPEG framing, 461
M-plane (B-ISDN model), 317



Nyquist Theorem 602

MSB (most significant bit), cell payload values, 310 network layer functionality, Q.931 specification,
MSOs (multiple service operators), 446 229-233
MSU (Message Signal Unit), Service Information network layer protocols, interworking with
Field, 50-52 SMDS, 377
MT (multi-tone) signaling, interregister signaling, network nodes, clusters, 39
170-173 NEXT (near-end crosstalk), 9, 435
MTP (Message Transfer Part), 41 NFAS (non-facility associated signaling), 155,257
MTPI1, 4243 NIDs (network interface devices), 11,217,419
MTP2, 43 home run, 254
FISU, 43-45 NNI (Network-to-Network Interface), 304
link alignment, 48-52 header fields, 305
LSSU, 45-47 CLP, 313
timers, 49 HEC, 313,316
MTP3, 37, 52-54 PT, 309-313
multimode distortion, 502 VCI, 306-308
multimode fiber, 502 VPI, 306
multiplexing, 109 NO-CRC-4 framing, E1 circuits, 158
M13, 193 noise, 7-9
M23, 189, 192 noise funneling, 455
SRDM, 108 noise margin, 421-422
STDM, 267 non-associated signaling, 31
TDM, 109 non-compelled R2 signaling, 167

non-deferred blocking, GR-303-CORE, 17
nonreal-time service classes, 331

N ABR, 337-341
GFR, 343
NADH (North American Digital Hierarchy) nrt-VBR, conformance definition, 336
DS2 frame structure, 187 UBR, 341-342
DS3 North American Digital Hierarchy (NADH), 125
M13 multiplexing, 193 North American point code format, 39
M23 multiplexing, 189, 192 nit-VBR (real-time variable bit rate), 336
DS4,206 nrt-VBR service category, 365
evolution of, 181 NT12s,218
signal levels, 184-185 NTSC (National Television Systems
T3 framing, 195-197 Committee), 451
nailed architecture, 109 number portability, 69-70
naming conventions, DSS line coding schemes, 112 call flow, 71-72
NANP (North American Numbering Plan), 59 location portability, 72
NAPs (Network Access Points), 63 Nyquist Theorem, 85

national SSPs, 23-25

NCI (Network Control Information) field, SIP Layer
2 PDUs, 394

network indicators, 24
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P

OAM (Operations, Administrations, and
Maintenance) cells, 309-313
network management levels, 312
OAM&P (operations, administration, maintenance
and provisioning), 521
obsolesence of SMDS, 409
OC designation, SONET, 505-506
OCU-DP (office channel unit-data port), 108—109
OCx architectures, 486
OOF (out-of-frame), 137
OPC (Originating Point Code), 38
open topology, DQDB, 379
optical networks
DWDM, 521
fiber-optic cabling, 501, 504
hardware, 495
LTE, 498-499
optical routers, 500
PTE, 496
STE, 500
rings, 522
line protection switched topologies, 523
path protection switched topologies, 524
SDH
applications, 522-523
frame structure, 519-520
VCs, 517,519
SONET, 505
applications, 522-523
STS-1 frame overhead, 508-516
STS-1 frame structure, 506-507
WDM, 521
optical routers, 500
OSI reference model, equivalent SS7 layers, 41
overbooking, 321
overlap signaling, 59
overlapped PAM (pulse amplitude modulation), 430

packets, fragmentation, 467
packet-switching technologies, Frame Relay,
266-268
access signaling specifications, 273
congestion avoidance mechanisms, 286289
contractual SLA values, 282
core access specifications, 272
discards, 284-286
DLCI, 276-282
framework specifications, 271
LMI specification, connection status,
289-291
service description specifications, 271-272
signaling, 286-292
standards bodies, 268-270
VCs, 275-276
PAD field (SIP Layer 3 PDUs), 390
pair gain, 14
PAL (Phase Alternating Line) standard, 451
PAM (pulse amplitude modulation), 85-91
path overhead, STS-1 frames, 513
path protection switched topologies, 524
Payload CRC field (SIP Layer 2 PDUs), 396
Payload Length field (SIP Layer 2 PDUs), 395
PCM (pulse code modulation), 84
AMI line coding, 110-111
PCR (peak cell rate), 328
PDH (Plesiochronous Digital Hierarchy), 125-126,
181
peak-to-peak CDV, 325
PEs (physical entities), 63—64
physical characteristics
El circuits, 155-157
T1,128-131
physical layer (B-ISDN model), 318
PMD sublayer, 318
TC sublayer, 318-319
physical layer specifications, ISDN, 219
plane management (M-plane), 317
PLAR (private line, automatic ringdown), 167
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PLCP (physical layer convergence procedure)
functions, SIP Layer 1, 396
DS1 media, 397-399
DS3 media, 399400
E1 media, 401
Plesiochronous Digital Hierarchy (PDH), 125-126,
181
plesiochronous timing versus hierarchical
synchronous timing, 492
PLL (Phase Lock Loop), 112
PMD (physical medium dependent) sublayer
functions, SIP Layer 1 318, 396
PNNISs (Private Network-Network Interfaces), 304
point codes, 37-38
ANSI format, 39
network indicators, 24
UTI format, 4041
point-to-multipoint connections, DDS, 109
polarity states, 108
BPVs, 112
capacitance, 111
policing, 344-345. See also UPC
portability, 69-72
POTS splitters, 419
power cross, 107
power levels of DSL services, 428
reducing/boosting, 429
Trellis coding, 429430
power ranging, 470471
prediction mechanism, DPCM, 94
presync state, 315
PRI (Primary Rate Interface), 255-256
NFAS, 257
Q.Sig, 260
T1/E1 configuration, 258-259
troubleshooting, 259-260
probability density model (CTD), 324
protected fibers, 522
protocol discriminator (Q.931 messages), 230
proving period, link alignment process, 49
PSD (power spectral density), 428
pseudo-LAN conflict (SMDS), troubleshooting, 409
PT (payload type) field, 309-313

PTE (path termination equipment), 496
pulse signaling, R2, 169

pulse streams, 85

pulse stuffing, 134

PVCs (permanent virtual circuits), 275

Q

Q.921 specification, 220-224

alignment process, 224-227

control octets, 222223

SAPs, 221

timers, 227-228
Q.931 specification, 229-230

call flow, 232-233

messages, 230, 233

information elements, 233-240
Q.Sig, 260
QAM (quadrature amplitude modulation), 415416,
458
Trellis coding, 429-430

QoS (quality of service)

CAC, 320

CER, 325

CLR, 323

maxCTD, 323-325

peak-to-peak CDV, 325

SECBR, 326
QoS field (SIP Layer 3 PDUs), 391
QPSK (quadrature phase shift keying), 458
quantiles, 325
quantizing process, 87-91
quasi-associated signaling, 30
queue-arbitration algorithm (DQDB), 380-382
quick train, 426
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R

R reference points, 219
R2 signaling
call control, 167
characteristics, 166167
interregister signaling, 170-173
line signaling, 167
RADSL (rate adaptive DSL), 421, 433
RARP (Reverse ARP), 279
RBE (routing bridge encapsulation), RFC 1483, 438
RBS (robbed-bit signaling), 17, 28, 138
real-time polling, 467
real-time service classes, 331
CBR, 333-334
rt-VBR, 334-336
recovering discarded Frame Relay packets, 284-286
red alarms (T1), 146
reduced merged framing (DSL), 428
reduced overhead framing (DSL), 427
reduced separate framing (DSL), 427
reducing
DSL power levels, 429
noise during quantizing phase, 88-91
redundancy bytes, 422
reference points, 218-219
ATM, 304
CTD, 323
reflections, 455
regenerators, 517
repeaters, mid-span, 215-216
requirements of signaling data link setup, 42
Reserved field (SIP Layer 3 PDUs), 386
resistance, effect on DSL performance, 436
reverse battery signaling, 13
RF (radio frequency) signals, noise funneling, 455
RFC 1209, 374
RFC 1483 bridging, 438
RFI (radio frequency interference), effect on DSL
performance, 434
rings (optical), self-healing, 522
line protection switched topologies, 523
path protection switched topologies, 524

RJ-48X connectors, 129
routers, optical, 500
rt-VBR (real-time variable bit rate), 334
conformance definition, 336
service category, 365
RZ (return-to-zero) encoding, DDS AMI
implementation, 110-111

S

S reference point, 218
S/T bus, 218-219
SA (Source Address) field, SIP Layer 3 PDUs,
387-388
sampling, 85-87
SANC (signaling area network code), 40
SAPs (service access points), 221
SAR (segmentation and reassembly), IMPDUs, 382,
385
SAR (segmentation and reassembly) sublayer, 320
SAV (source address verification), 376
SB-ADPCM (Sub-Band ADPCM), 99
SCEF (Service Creation Environment Function), 63
SCF (Service Control Function), 63
SCPs (Service Control Points), 27
SCR (sustained cell rate), 328
screening SMDS addresses, 390
SD (selective discard), 342
SDF (Service Data Function), 63
SDH (Synchronous Digital Hierarchy)
applications, 522-523
frame structure, 519-520
OAM&P, 521
VCs, 517-519
versus SONET, 504
SDP (Service Data Point), 64
SDSL, 433
SECAM (Systeme Electronique Couleur Avec
Memoire), 451
SECBR (severely errored cell block ratio), 326
secondary channels , DDS, 106, 113
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security
cloned devices, 480
DOCSIS, 480482
Segment Type field (SIP Layer 2 PDUs), 394
Segmentation Unit field (SIP Layer 2 PDUs), 395
self-healing rings, 523
line protection switched topologies, 523
path protection switched topologies, 524
semi-compelled R2 signaling, 167
Sequence Number field (SIP Layer 2 PDUs), 395
serial-link layer protocols, DXI, 403—405
service classes (ATM), 331
nonreal-time
ABR, 337-341
GFR, 343
nrt-VBR, 336
UBR, 341-342
real-time
CBR, 333-334
rt-VBR, 334-336
service description specifications, Frame Relay,
271-272
service providers
portability, 69-70
local number portability call flow, 71-72
location portability, 72
wholesale, DSL, 441
services
CS-2, 66-68
Type A, 65
Type B, 65
SEUM (signal unit error rate monitor), 43
SF (D4 Superframe), 136
SFID (service flow identifier), 464
shades of gray analogy, analog communication, 81
SIB (Status Indicator Busy), 4647
SIE (Status Indicator Emergency), 4648
SIF (Service Information Field), MSU, 50-52
SIG (SMDS Interest Group), 374
signal levels of NADH, 184—185
signal unit identification (FISU), 44

signaling, 22
analog, 3
amplitude, 4
attenuation, 6-9
DACs, 10
distortion, 5-6
frequency, 5
GR-303-CORE standard, 17-18
IDLCs, 14, 16
noise, 7,9
tip and ring circuits, 11-14
versus digital, 3
wavelength, 5
associated, 29
CAS, 28
CCS, 29
conversion process, 83—84
Frame Relay, 286-289
call control, 292
connection status, 289-292
non-associated signaling, 31
polarity states, 108
quasi-associated signaling, 30
SS7
DUP, 54-55
ISUP, 58-59
link sets, 34
links, 36
MTP, 41-54
need for, 32-33
point codes, 3741
SCPs, 27
signaling links, 33-34
SSPs, 23,25
STPs, 27
TUP, 56-58
traffic management, 53
signaling links, 33-34
Simple Unsuccessful Backward Setup Information
Message (TUP), 58
SIN (Status Indicator Normal), 4648
single leaky bucket method, congestion control, 334
single mode fiber, 502
single-ended services, 65



607 single-latency mode, DSL data transmission

single-latency mode, DSL data transmission, 427
sinusoidal waves, 82
SIO (Status Indicator Out of Alignment), 47
SIOS (Status Indicator Out of Service), 46
SIP (SMDS Interface Protocol), 375-377
Layer 1
PLCP functions, 396401
PDU fields, 396
Layer 2 PDU fields, 393-396
Layer 3 PDU fields, 386-392
SIP (SMDS Interface Protocol), 375
SIPO (Status Indicator Processor Outage), 46—47
SLAs (service-level agreements), contractual
values, 282
SLCs (Signaling Link Code), 15, 34
slots, DQDB, 380
IMPDUs, SAR, 382, 385
SLS (Signaling Link Selection), 34
SLT (Signaling Link Terminal), 43
SMAF (Service Management Access Function), 63
smart-jacks, 128
SMC (SONET Minimum Clock), 493
SMDS (Switched Multimegabit Data Service),
355-356
access-classes, 376
access speeds, 376
addressing, 376
screening, 390
subscription, 388-390
alignment with 802.6, 373, 385
architecture, 374
Bellcore’s role in development, 373-374
configuring, 405-406
DQDB, 377
DXT protocol, 375
troubleshooting, 407
features, 372
history, 372-374
Layer 3 protocol interworking, 377
obsolesence of, 409
psuedo-LAN conflict, troubleshooting, 409
SIP, 375-377
Layer 1 PDU, PLCP functions, 396401

Layer 2 PDU fields, 393-396
Layer 3 PDU fields, 386-392
SNI, troubleshooting, 408
source address validation, 390
time-to-market delay, 385
troubleshooting, 407
SMF (Service Management Function), 63
SN (Service Node), 64
SNI (Subscriber Network Interface),
troubleshooting, 408
SONET (Synchronous Optical Network), 505
applications, 522-523
fiber-optical cabling, 501, 504
OAM&P, 521
OC designation, 505-506
STS-1 frame overhead, 508-516
STS-1 frame structure, 506507
versus SDH, 504
source address validation, SMDS, 390
source devices (ATM), traffic parameters, 327
BT, 329
CDVT, 329, 331
MBS, 329
MCR, 329
MEFS, 329
PCR, 328
SCR, 328
source-traffic descriptors, 327
sparse combining, 482
specifications
Frame Relay
access signaling, 273
core access, 272
framework, 271
service description, 271-272
ISDN
physical layer, 219
Q.921,220-228
Q.931,229-233
SPIDs (service profile identifiers), 40, 248
split plan, 452
SPVCs (soft PVCs), 275
SRDM (Subrate Data Multiplexer), 108
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SRF (Special Resource Function), 63
SS7 (Signaling System 7). See also INs
DUP, 54-55
equivalent OSI layers, 41
ISUP, 58-59
links, 36
MTP, 41
MTP1,42-43
MTP2,43-52
MTP3, 52-54
need for, 32-33
point codes, 37-38
ANSI format, 39
UT format, 4041
SCPs, 27
signaling links, 33-34
SSPs, 23-25
STPs, 27
TUP, 56-58
SSCEF (service specific coordination function), 320
SSCS (service specific convergence sublayer), 320
SSF/CCF (Service Switching Function/Call Control
Function), 62
SSPs (Service Switching Points), 23-25
national SSPs, Class 5, 25
SLS, 34
SSU (Synchronization Supply Unit), 494-495
standard train, 426
standards bodies
Frame Relay, FRF IAs, 273-274
governing ATM development, 301-302
STDM (statistical TDM), 267
STE, 500
steaming mode (common part), 356
STM (Synchronous Transport Module) versus
ATM, 303
STPs (Signal Transfer Points), 27
Stratum clocks, 493
STS (Synchronous Transport Signal), 505
STS-1 frame structure
overhead, 508-516
SONET, 506-507

sub-band codecs, 99
sublayers of AAL, 319-320
subrate offerings, E1, 157
Subsequent Address Message (TUP), 57
super headends, 451
SVCs (switched virtual circuits), 275
SW56, 115
Cisco router configuration, 118—-119
DTMF, 116
sync byte, 427
sync state, 315
synchronous technologies versus asynchronous, 105
synchronous timing
BITS, 494-495
Stratum clocks, 493
SYNTRAN (synchronous transmission), 182, 505

o

T reference point, 218
T1 circuits
alarm conditions, troubleshooting, 146147
controller configuration, 147
ESF frame format, D5 channel banks, 140-142
framing formats, 135
D1 channel banks, 137-139
DI1D channel banks, 140
D3 channel banks, 140
D4 channel banks, 140
D5 channel banks, 140-142
hairpin connections, configuring, 148
line-coding schemes, 132-135
physical characteristics, 128—131
PRI configuration, 258-259
troubleshooting, 142
BERT, 143-144
format errors, 145—-146
logic errors, 145-146
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T3 circuits, 180
channelized, 183, 198—199
deployment options, 193
framing, 195-197
line coding, 194
synchronous circuits, 182
unchannelized, 183
T3Plus, development of HSSI, 402
tandem switches, 25
Tc (committed rate measurement interval), 282
TC sublayer, 318-319
TDM (time-division multiplexing), 14,22, 109, 126
TEI (terminal equipment type 1) devices, 219
TE2 (terminal equipment type 2) devices, 219
TEI checks, 225
TEK (traffic encryption key), 480
Telecommunication Act of 1996, 68
television, international standards, 451
test patterns, DDS, 117-118
tilt effect of signal strength, 448
timers
for link alignment, 49
Q.921,227-228
timing sources of DDS, 112
tip and ring circuits, 11-14
TMs (terminal multiplexers), 496
toll free number lookup, 67
tone-on-idle signaling, 168
topologies, DQDB, 379
traffic, congestion control
closed-loop flow control, 338
continuous-state leaky bucket model, 347
dual leaky bucket model, 336
EPRCA, 339
single leaky bucket model, 334
traffic management, 344
ABR service category, 366
CBR service category, 365
CER, 325
CLR, 323
GCRA, 345-346
maxCTD, 323, 325
nrt-VBR service category, 365

PCR algorithm, 349
peak-to-peak CDV, 325
policing, 345
rt-VBR service category, 365
SCR algorithm, 350
SECBR, 326
UBR service category, 365
traffic parameters (ATM), 327. See also service
classes
BT, 329
CDVT, 329-331
MBS, 329
MCR, 329
MEFS, 329
PCR, 328
SCR, 328
traffic shaping, 330
trainup, 426
transmission frame adaptation, 319
transmission rates, DDS, 106
transmit filter, DDS, 106
transport mechanisms, DSL, 439—440
Trellis coding, 429-430
tributaries, 516
troubleshooting
ISDN BRI, 252-254
ISDN PRI, 259-260
SMDS, 407
DXI, 407
pseudo-LAN conflict, 409
SNI, 408
T1, 142
alarm conditions, 146—147
BERT, 143-144
format errors, 145-146
logic errors, 145-146
trunk cable, 447
trunks, IMTs, 27
TUP (Telephone User Part) messages, 5658
Type A frames (Q.921), 221
Type A services, 65
Type B frames (Q.921), 221
Type B services, 65
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U VCs (virtual containers), 517-519
VDSL (very high-rate DSL), 433
U interface (ISDN), 218 V?I’tual channel'swi.tching, 308
UBR (unspecified bit rate), 341-342, 365 virtual path switching, 308
UCDs (upstream channel descriptors), 469 virtual scheduling algorithm, 346
UGS (Unsolicited Grant Service), 466 voltage .
unassigned cells, 319 Is der.1s1ty, 112
unchannelized T3, 182-184 cap?mtance, 111 .
UNI (User-Network Interface), 304 VPCs (vmual patb con.nectlons), 306
header fields, 305 VPI (virtual path identifier) field, 306
CLP, 313 effect on PT, 312-313
GFC, 306
HEC, 313,316
PT, 309-313 W
zgll ' ;82 08 wavelength, 5
PNNIs, 3,0 4 WDM (wavelength-division multiplexing), 127, 521

wholesale services, DSL, 441

related IAs, 303 wink mode (E&M signaling), 13

UNI 3.x/4.0 specification, 304
unipolar signals versus bipolar, 108

unmarked frames, 343 X-Y-Z

unprotected fiber, 522
UPC (usage parameter control) XOR (exclusive OR) function, 92-93
continuous-state leaky bucket algorithm, 347
GCRA (generic cell rate algorithm), 345-346
PCR algorithm, 349
SCR algorithm, 350 zero substitution, DSS line coding schemes, 113
U-plane (B-ISDN model), 317 zone ID (ITU point codes), 40
upper-layer protocols (SS7)
DUP, 54-55
ISUP, 58-59
TUP, 56-58
UPSR (unidirectional path switched ring), 524
upstream admission control, 479

yellow alarms, T1, 146

upstream noise, 455-456

\'

VCCs (virtual channel connections), 306

VCI (virtual channel identifier) field, 306-308
effect on PT, 312-313

VCs (virtual circuits), 275-276




