
2G. See Cellular technology
3G. See Cellular technology
8VSB, 386, 398, 405-06

Abernathy, Kathleen, 346-47, 370 
Access charges, 48-54, 65, 66, 97, 110,

195, 200-01, 204, 209, 282, 292,
294-98, 303-07, 310, 312-13, 315-
16, 318-19, 328-31, 335, 336,
340, 342, 344, 538, 539, 542, 545-
46, 550-51, 596-99, 602. See also
EELs; Price caps; VoIP

arbitrage and, 55, 110-13, 293-96,
299, 301, 309, 315-16, 546, 597

CALLS Order (2000), 110, 330,
342, 345, 602, 605

ESP/ISP exemption, 201, 297-301,
304-05

interstate, 50, 54, 201, 313, 318,
329-30, 340, 342, 344-45, 540,
602

intrastate, 50, 201, 209, 294, 327-29,
340 

MAG Order (2001), 344
originating access, 294, 306, 308,

312, 314-15, 336
pricing flexibility, 50, 538, 550
special access, 49-50, 65, 77, 108-10,

112, 550-51, 594
subscriber line charge, 48, 340, 342
switched access, 49-50
terminating access, 296, 304, 306-07,

310-12, 320, 538, 597, 599, 600
X-factor (used in price caps), 51, 318

Address header, 42, 122
Adelstein, Jonathan, 550, 606
Administrative Procedure Act, 632
ADSL. See DSL
Advanced services. See Telecommunica-

tions Act of 1996 (section 706)
Airline Deregulation Act of 1978, 407
All-or-nothing rule, 87
AM stereo, 386, 406 
America Online (AOL), 7-8, 21

Instant Messenger, 7-8
open access advocacy, 160-61
Time Warner merger. See Time Warn-

er
walled gardens, 155, 555 

Ameritech, agreement with Justice
Department (1995), 67-68

AMPS. See Cellular technology
Analog technology, 60, 115-18

analog hole, 625
broadcast television, 366, 395-97,

400-03
switches, 115-18, 444-45
wireless telephony, 266, 268, 277,

279-80
Ancillary jurisdiction, 24, 163, 166,

216-22, 576-77, 628. See also
Communications Act (Title I) 

Broadcast Flag Order, 405
Southwestern Cable, 218-20
Midwest Video II, 219-20, 222

Andreessen, Marc, 126-27, 536
ANSI (American National Standards

Institute), 390-91

Index



Antitrust law, 6, 9, 10, 16, 18-20, 56,
59, 149-50, 172, 211, 358, 377,
414-19, 456. See also AT&T con-
sent decree; Baxter’s Law

Clayton Act, 424-25
essential facilities doctrine, 93-94,

418-19
merger review, 134, 378, 423-26,

616
Microsoft antitrust case, 8-9, 18,

172, 416-17, 536, 554
savings clause, 417-18
Sherman Act, 93, 172
Trinko decision (2004), 417-19

Applications barrier to entry, 9, 18
Applications layer. See Layered-based

models of regulation
Arbitrage, 55, 110, 112-13, 244, 293,

294, 296, 299, 301, 309, 315-16,
546, 591, 597

ARPA (Advanced Research Projects
Agency), 129-30

ARPANet, 129-30
Association of Public Television Sta-

tions, 624
Asynchronous Transfer Mode (ATM).

See Packet switching
AT&T, 5-6, 13-14, 19-20, 28, 42, 49,

55, 56, 57-59, 387
Bell Labs, 253, 387-90
competition with MCI, 15, 19, 28,

60-63, 94, 147, 271
Internet backbone, 131, 133
Long Lines, 5-6, 19, 55, 60-62, 147
monopoly status before divestiture,

5-6, 13-14, 19, 55, 57-59, 151,
153, 387

PSTN-to-PSTN VoIP service, 200-01
IP-to-PSTN VoIP service, 193, 200
Western Electric, 5, 55, 57
withdrawal from mass market, 78,

108, 423 
AT&T consent decree (1982), 19, 60-

64, 68, 72, 88-89, 415, 417, 542,
589, 601, 639. See also Baxter's
Law

divestiture of Bell companies, 19, 60,
62, 589, 639

equal access requirements, 57, 63-64,
639

equipment manufacturing restriction,
19, 59, 88

Greene, Harold, 415, 417, 630
Justice Department, role of, 19, 60-

62, 90, 415
long distance line-of-business restric-

tion, 19, 60-64, 72  
operational discrimination rationale,

62-64
predatory cross-subsidization ration-

ale, 63-64, 89
AT&T Corp. v. Iowa Utils. Bd. See

Iowa Utils. Bd.
ATSC (Advanced Television Services

Committee), 396
Auction theory, 237
Avoided cost discount. See Resale

Backbone facilities. See Internet
Backwards compatibility

color television, 388-89
digital television, 396

Band clearing, 246, 249.
See also Spectrum allocation

700 MHz band, 247
Nextel controversy, 248-49

Baran, Paul, 129-30, 555
Base station. See Cellular technology
Basic service (telecommunications), 60,

152. See also Enhanced service;
Telecommunications service

Baumol, William, 534 
Baxter, William, 19
Baxter’s Law, 19-20, 157-58, 190, 270,

561
“Beachfront” spectrum, 233
Bell, Alexander Graham, 2, 115
Bell Labs. See AT&T
Bell Operating Companies (RBOCs or

BOCs), 19, 55, 59, 62-64, 71, 77,
78, 88-91, 104, 106, 139, 153,
179, 338-40, 410, 417, 423-24,
441, 451, 456-58, 539, 542, 544,
545, 549, 550, 558, 589. See also
AT&T consent decree

644 Index



Index        645

bill-of-attainder litigation, 89
mergers of, 424
section 271 process, 19, 72, 75, 88-

91, 106, 215, 415, 419, 456, 458,
541, 545, 549, 601, 631                  

section 271-specific unbundling obli-
gations, 188-89 

section 272, 88, 545
section 273, 19, 59

Bell System. See AT&T, AT&T consent
decree

BellSouth, 59, 77, 90, 567, 570
Benkler, Yochai, 254-56 
Berners-Lee, Tim, 126
Betamax, 385-86, 392-94, 534
Bill-and-keep. See Intercarrier compen-

sation.
Bina, Eric, 126
BOCs. See Bell Operating Companies
Brand X Internet Servs. v. FCC ,

166, 205, 207, 214, 351, 564.
See also Cable modem service

Brandeis, Louis, 412, 445
Breyer, Stephen, 27, 408, 613, 622, 637
Broadband Internet access, 26-27, 31,

35-36, 45, 73, 76, 82, 107-08,
113, 135-47, chapter 5, 223, 281,
339, 352, 409-10, 557-59. See also
Cable modem service; DSL; Multi-
ple ISP access; Net neutrality

business market, 138-40
chicken-and-egg problem, 127, 134-

38, 353
cross-platform competition, 156,

172, 183, 261-62, 409, 452
inapplicability of Baxter’s law, 157-

58, 190
incentives for investment, 158, 175-

77, 179-80, 189
killer applications, 125, 136-37, 353
market definition issues, 179-85,

189-90
mass market, 140-46
monopoly leveraging concerns, chap-

ter 5, 211-12
powerline, 176, 180, 409
regulatory parity, 22, 25, 26, 213 

satellite, 145, 180
unbundling rules. See Unbundled

network elements
universal service support for, 352-54,

609
wireless alternatives, 39, 146, 156,

387, 558, 584
Broadcast flag, 403-05, 625
Broadcasting, 23, 226, 231, 236, 254,

263, 357
economic critique of, 358, 383
low-power FM initiative, 240-42,

259, 581
ownership restrictions, 378-82
regulation of, 23-24, 31, 218-20,

231-35, chapter 11, 578-79, 610
spectrum reform and, 225-26, 246-

47, 382-83, 397-98, 402, 405,
583, 624

Broadcast television, 2, 23-24, 218-19,
225-26, 235-36, 238, 242-43, 247,
chapter 11. See also Digital televi-
sion; Finsyn; Must carry rule

color, 388-89
diversity in, 358, 372, 374, 377-82
high definition television (HDTV),

396-97
network owned and operated sta-

tions, 360-61
public interest obligations, 23, 232,

236, 242, 359-60, 382, 583, 610-
11

Browser, 18, 120, 123, 126-27, 161,
409, 554. See also Microsoft;
Netscape

Bundling (of retail services), 197, 214,
271, 570, 590

Business line rates, 298-99, 306, 335

Cable Act of 1984, 577
Cable Act of 1992, 364, 368, 370, 375,

611
Cable modem service, 20, 25, 26, 29,

31, 108, 135-36, 141-43, 156,
160-75, 193-97, 210, 213-14, 220,
350-51, 410, 557, 561-63.
See also Broadband Internet



access; Multiple ISP access; Net
neutrality

Brand X, 166, 205, 207, 214, 351
Cable Modem Order, 165-67, 216
Cable modem termination system

(CMTS), 141
DSL and, 29, 135, 142-44, 156
Portland case, 164-66,
technology of, 141-43

Cable service, 210, 369-70, 561-62. See
also Information service; Multiple
ISP access; Telecommunications
service  

Cable television, 13, 20, 21, 23, 24, 25,
26, 31, 72-73, 141-45, 160-62,
172-73, 195-96, 226, 357, 360-63,
369, 399, 401-03, 410, 576, 610,
611. See also Must carry rules;
Program access rules

cable overbuilders, 362, 369, 370,
375, 610

digital transition, 399, 401, 405
franchise agreements, 162, 164, 362,

541
headend, 141-42, 161, 401
history, 361-63
horizontal ownership rules, 20-21,

375-77
natural monopoly theory and, 13,

358, 362
set-top boxes, 400, 401, 625

Cablevision Systems Corp., 196, 376-
77, 616

CALEA (Communications Assistance
in Law Enforcement Act of 1994),
222-23

§ 229, 217
VoIP and, 222-23

Call-back technology, 597
Calling party’s network pays (CPNP).

See Intercarrier compensation
CALLS (Coalition for Affordable Local

and Long Distance Service), 110,
330, 342, 345, 602, 605

CALLS Order, 110, 342, 605
relation to universal service reform,

342, 602
Carrier of last resort. See Universal

service
Carroll doctrine, 610
Carterfone decision (1968), 58, 275
Cellular technology, 23, 24, 39, 146,

203, 210, 222, 236-37, 244, 262-
67

2G (second generation), 277, 281,
386

3G (third generation), 146, 280-81,
584, 593

AMPS (analog standard), 277, 279
base station, 265-66, 274, 279, 593
carrier signal, 228, 254
CDMA (code division multiple

access), 253, 254, 266, 278-79,
280, 281, 386, 392, 593

CDMA2000, 280
cells, 263-64, 266, 269
compression, 111, 117, 267-68
digital transition, 268, 277 
dual mode phones, 279, 410
electronic serial number, 265
GSM (global system for mobile),

278-81, 386
hand-off between cells, 265-66
iDEN, 278
push-to-talk, 269
Qualcomm, 125, 253, 278, 280, 392
system identification code, 265
TDMA (time division multiple

access), 278-79
W-CDMA (UMTS), 280

Central office (definition), 34
Chappe, Claude, 1
Chevron principle, 421
Circuit switches, 40-44, 102, 103, 108,

117-18, 129, 135, 139, 170, 182,
184-85, 192-95, 200, 297, 303,
322, 388. See also Packet switches;
Unbundled network elements

efficiency trade-offs, 40, 43, 44
end office (class 5) switches, 42, 323
hierarchical organization, 42, 129 
tandem switches, 42, 95, 545

646 Index



Index        647

vertical features, 40
Civil Aeronautics Board, 407, 409, 429
Clark, David, 170
Clark, Jim, 127
Clayton Act. See Antitrust; Merger

review
CLEC (competitive local exchange car-

rier), 71, 77-78
CMRS. See Wireless services
Coase, Ronald, 242-43, 245, 251, 257,

372, 582
Coase theorem, 242
critique of spectrum policy, 243

Cognitive radio, 253, 258
software-defined radio, 253, 279

Collocation, 66, 79-80, 82, 93-94.
See also Interconnection

Expanded Interconnection proceed-
ing, 66

judicial challenges, 79, 540
virtual, 80

Comcast, 108, 149, 160, 196, 362,
377, 614

Commerce Clause, 47
Common Channel Interoffice Signaling

(CCIS), 388
Commons. See Spectrum allocation 
Common Carrier Bureau, 31
Common carriage, 24, 50, 76, 124,

152, 166-68, 178, 204, 217, 270,
350, 575, 592. See also Communi-
cations Act (Title II); Private car-
riage 

criteria, 76, 152
equivalence to telecommunications

service, 76, 152
Norlight analysis, 575
wireless services and, 267, 270

Communications Act of 1934, as
amended by the Telecommunica-
tions Act of 1996

§ 2(b) [47 U.S.C. § 152(b)]. See
States

§ 10 [47 U.S.C. § 160]. See Forbear-
ance 

§ 201, 189, 215, 270, 313, 325
§ 202, 215, 270, 549

§ 206-08. See Enforcement mecha-
nisms 

§ 214. See also Universal service;
Merger review

§ 229. See CALEA
§ 230, 197, 199, 571
§ 251(a), 78-79
§ 251 (b), 594
§ 251(b)(1), 78, 85, 564, 591
§ 251(b)(2), 78, 283
§ 251(b)(4), 78
§ 251(b)(5). See Intercarrier compen-

sation
§ 251(c)(2). See Interconnection
§ 251(c)(3). See Unbundled network

elements
§ 251(c)(4). See Resale
§ 251(d)(1), 631
§ 251(d)(2). See Unbundled network

elements (impairment standard)
§ 251(d)(3). See States (preemption)
§ 251(e)(1). See Numbering adminis-

tration
§ 251(e)(3). See E-911 mandates
§ 251(f). See Rural carrier exemption
§ 251(g), 295, 329. See also Access

charges
§ 252(d)(1). See TELRIC; Unbundled

network elements
§ 252(d)(2). See Intercarrier compen-

sation
§ 252(d)(3). See Resale
§ 252(i). See All-or-nothing rule;

Pick-and-choose rule
§ 253, 72, 74, 75, 541, 559
§ 254. See Universal service
§ 255. See VoIP (disabilities access)
§ 271. See Bell Operating Companies
§ 272. See Bell Operating Companies

(section 272)
§ 273. See Bell Operating Companies

(section 273)
§ 309(j). See Spectrum assignment

(auctions)
§ 332. See Wireless telephony service
§ 621(b)(3)(D) [47 U.S.C. §

541(b)(3)(D)]. See Cable modem



service (Portland case) 
§ 629, 626
Title I, 24, 152, 154, 163, 165-68,

198, 213, 216-22, 405, 576, 608,
612. See also Ancillary jurisdic-
tion; Layers-based model of regu-
lation

Title II (“Common Carriers”), 23-24,
70, 76, 152-53, 163-68, 198, 204,
207, 210-11, 213-17, 220-21, 270,
561, 608

Title III (“Radio Communications”),
23-24, 210, 219, 222, 270

Title VI (“Cable Television”), 24,
163, 210, 561-62, 610

Comparably efficient interconnection
(CEI). See Computer Inquiries

Comparative hearings. See Spectrum
assignment

Competitive access providers (CAPs),
65-67, 77, 551. See also Access
charges (special access)

Competitive checklist. See Bell Operat-
ing Companies (section 271
process)

Complementary externalities principle,
18, 157-58, 172-74, 371, 536. See
also One-monopoly-profit princi-
ple

Compression, digital, 111, 117, 267,
268, 363, 368, 397. See also Cellu-
lar technology

Compuserve, 120, 555
Computer Inquiries, 20, 59, 67, 150-

55, 157, 165, 190, 270, 559
comparably efficient interconnection

(CEI), 154
Computer I, 151
Computer II, 151-54, 159-60, 165,

171, 181, 214, 220, 560, 563
Computer III, 151, 153-54, 199
DSL and, 153, 166-67
inapplicability to cable companies,

153, 166-67
open network architecture (ONA),

154
structural/non-structural safeguards,

154
unbundling requirement, 153, 154,

159, 165, 171
Conduits, 25, 33, 78, 637
Consensus Plan. See Nextel
Content layer. See Internet; Layers-

based model of regulation
Contestable Market Theory, 451
Contribution obligations. See Universal

service
Convergence. 3, 23-26, 108, 149, 155,

226, 262, 283, 410.
See also Communications Act
(Title I); Layers-based model of
regulation

Cooperative federalism. See States
Copps, Michael, 352, 374, 550, 583
Copyright Act of 1976, 365, 576

compulsory license regime, 364
Cost. See also Rate-of-return regula-

tion; TELRIC
additional, 295, 326, 471, 596
average, 11, 12, 13, 55, 103, 274,

342, 343,
of capital, 47, 433, 434, 438, 440,

442, 446
causation, 308, 335
embedded, 82, 345, 347, 433,
fixed, 10, 11, 12, 54, 55, 80, 274,

317-18, 326, 345, 436, 534-35,
600

forward-looking, 82-83, 97, 316,
345, 347, 431-33, 435-37, 440-51,
605, 637 

historical, 47, 83, 249, 347, 431-43,
448, 453, 637

incremental, 73, 83, 90, 145, 193,
291, 431, 435-36, 443, 637

joint and common, 51, 52, 59, 63,
64, 434, 438

long run, 11, 55, 274, 435-36, 443,
446

marginal, 11, 12, 317, 326, 432,
435-36, 443, 637

non-recurring, 439, 441, 448
operating, 433
opportunity, 248, 249, 361, 636

648 Index



Index        649

replacement, 437, 445, 447, 605
recurring, 439
reproduction, 445
short run, 436, 443, 446
sunk, 176, 249-50, 339, 432, 440-

41, 534-35, 638
Cost proceedings, 442, 544, 605
Cost-of-service methodology, 433
Cournot, Antoine, 17. See also One-

monopoly-profit principle
Covad, 78, 598
Cox Communications, 362, 540
CPE. See Customer Premises Equip-

ment
Creative destruction. See Schumpeter,

Joseph 
Cross-platform competition, 21-22,

416. See also Broadband Internet
access 

between wireline telcos and cable
companies, 26, 31, 45, 156, 172,
183

between wireline telcos and wireless
carriers, 26, 31, 45, 261, 262, 287,
289 

Cross-subsidies, implicit, 14, 28, 51-56,
74, 97, 204, 285, 315, 318, 329-
30, 335-36, 338, 341-44, 400,
546, 598, 636. See also Universal
service

access charges. See Access charges
business line rates, 53-54, 335
geographic rate averaging, 53, 334-

35, 341, 343
long distance charges, 53, 335
second lines, 54, 137, 141, 143,
section 254(g), 312, 330, 331

Cross subsidization, predatory, 63-64,
271. See also AT&T consent 
decree

Customer premises equipment (CPE),
57-59, 572

D.C. Circuit, 21, 94, 101-10, 183-84,
187-88, 208, 215, 219-20, 250,
284, 302, 327, 375-77, 379, 382,
400, 416, 419, 451, 540, 548-52,

567, 594, 610, 613, 639 
general review provisions, 536, 632

Dark fiber. See Fiber-optic technology
DARPA. See ARPA
Datran, 60
De facto standards, 8, 390, 392
De jure standards, 390, 392, 619
Dedicated transport. See Transport
DeGraba, Patrick, 323 
Demarcation point (inside wire), 567
Department of Justice. See Justice

Department
Depreciation, 433-35, 437, 440, 442.

See also Rate-of-return regulation;
TELRIC

depreciation lives, 47, 434-35, 437-
38, 440, 442

Dial-up Internet access, 20, 54, 134-37,
140, 143, 150, 151, 155-56, 160,
169, 192, 203, 296, 302, 304, 309,
557, 573, 598

Dialing parity. See Equal access obliga-
tion

Digital divide, 138, 353
Digital rights management (DRM),

137, 402-04, 625-26
digital television, 402
piracy, 403

Digital technology (generally) 25, 32,
65, 115-17, 125, 246, 262, 266,
268, 277, 375, 388, 397, 403

Digital television (DTV), 137, 238,
361, 366, 395-406, 483, 485, 620,
624, 625

Broadcast Flag. See Broadcast flag
digital transition, 397, 398, 399,

401, 403, 405, 625
digital tuner requirement, 400
Grand Alliance, 397
high definition (HDTV), 396-97, 399
plug-and-play agreement, 403

Direct broadcast satellite (DBS). See
DirecTV; Echostar; Satellite televi-
sion

DirecTV, 145, 362, 365, 371, 376, 378,
616

Dish Network. See Echostar



Distribution cables. See Loops
Diversity. See Broadcast (diversity)
DLEC (data LEC), 182
Domain name, 121-22
DS1. See Loops; Transport
DS3. See Loops; Transport
DSL, 25, 26, 29, 36, 45, 76, 78, 101,

141-44, 153, 156, 160, 167-68,
174, 180-81, 186, 202, 218, 351,
448, 557, 561, 563, 598, 604.
See also Broadband Internet access

ADSL, 141, 182, 186, 228
cable modem service and, 135, 142,

144, 146, 156, 167, 168, 174, 193-
94

Computer Inquiries and, 153, 160,
180-81, 563

DSLAMs, 140, 141, 144, 182-83,
186

hybrid loops, 185, 187-88, 568
naked, 195
private carriage, 167-68
resale, 167-68
technology, 135, 139, 141-45
VDSL, 186

Dual jurisdiction. See States
Dual mode phones, 279, 410

analog and digital, 279
cellular and wi-fi, 410

Dumb network. See Net neutrality
Dumb receivers, 235, 254
Duopoly, 156 

broadband, 156, 179, 180, 189
wireless, 262, 268

DVDs, 386, 392, 394, 399, 404, 623 
adoption, 395

Dynamic routing, 118

E-mail. See Internet
E911 

§ 251, 217
powerline, 146
wireless, 287-89
VoIP, 222

Earthlink, 149, 152, 163, 297, 597
Easterbrook, Frank, 83, 416, 447
eBay, 120, 149, 432, 594
Echostar, 365  

Viacom and, 365

proposed DirecTV merger, 362
Economies of scale and density, 10-12,

55-56, 65-66, 75, 80, 451
defined, 5, 10-12
leasing rights and, 75, 80-81, 101
natural monopoly theory and, 12-13,

55
network effects and. See Network

effects (relationship to scale
economies)

Economies of scope, 16, 379, 591
EELS (enhanced extended links), 94-

95, 109, 296, 551, 552. See also
Transport

safe harbors, 111-12
special access services and, 112

Efficient component pricing rule, 431,
636. See also TELRIC

Eligible Telecommunications Carrier
(ETC). See Universal service

Embedded cost. See Cost
End-to-end, 43, 124, 162, 168, 170-71,

174-75, 177. See also Net neutrali-
ty

Enforcement mechanisms, 415-16, 417,
428, 455-59, 574, 586, 640.
See also Antitrust law

criteria for assessing forfeiture
amount, 455

Enforcement Bureau (FCC), 457, 586
interconnection agreements and,

458-59
Notices of Apparent Liability, 455,

639
Performance Assurance Plans, 458
Section 208 complaints, 215, 270,

455
Enhanced service, 20, 151-53. See also

Computer Inquiries; Information
service

access charge exemption, 297
as synonymous with “information

service,” 152, 165
Enterprise customers, 77, 90-91, 567
Equal access obligation, 57, 63-64,

289, 639. See also AT&T consent
decree

ESP exemption. See Access charges
Essential facilities doctrine. See

650 Index



Index        651

Antitrust law
ETC (Eligible Telecommunications

Carrier). See Universal service
Ethernet, 138, 143, 161, 552
Exchange access, 110, 466, 473, 478,

545, 551
Execunet decision, 61. See also MCI
Expanded Interconnection proceeding.

See Collocation

FACA (Federal Advisory Committee
Act), 396, 620

Facilities-based competition, 3, 22, 30,
65, 67, 70-71, 99, 207, 214, 271,
272, 279, 281, 282, 408, 409, 446,
450, 551. See also Cross-platform
competition

Fairness doctrine. See Red Lion
Farber, David, 257 
Faulhaber, Gerald, 257 
FCC v. Midwest Video Corp.

See Midwest Video II
Federal Radio Commission, 232
Federal-state joint boards, 200, 340,

346, 474. See also Universal serv-
ice

Federal Trade Commission (FTC), 178,
377, 381, 420, 428, 458 

AOL/Time Warner decision, 161-62
approach to Internet privacy, 178
cease and desist orders, 458
merger review authority, 161, 162,

167, 420, 423-24, 426, 633
Ferree, Ken, 401, 565 
Ferree Plan, 401-02
Fiber-optic technology, 15, 28, 33, 34-

36, 39, 73, 77, 120, 121, 141-43,
196, 225, 228, 243, 353, 388, 441,
444, 537, 614. See also Loops;
Transport

bandwidth of, 35-37, 65, 73
competitive access providers and, 65,

67, 77, 551
dark fiber, 28, 37, 101, 567
in the feeder, 35, 186, 448, 568
fiber glut, 36-37, 53, 348
fiber to the curb (FTTC)/fiber to the

premises (FTTP), 144-45, 185,

187, 196, 360, 384, 567-68
rings, 35, 65, 67
trade-offs between copper and, 34-

35, 119, 183, 185-87
File sharing, 123, 137. See also Napster
Filed rate doctrine, 50, 456
Finsyn rules, 359, 373-75, 427, 615
First Amendment, 219-20, 230, 366,

369, 375, 377-78, 381, 401, 579,
633

Fixed costs. See Cost.
Forbearance, 166, 189, 213, 215-17,

420, 540, 541, 601. See also Com-
munications Act (Title I); Layers-
based regulation

broadband unbundling requirements
and, 188-89, 215

criteria for, 215
wireless telephony service and, 215-

16, 270
Forfeiture penalties, 455-57, 639. See

also Enforcement mechanisms
calculation of, 455
statutory limits on, 455

Forum shopping, 415
Forward looking cost. See Cost (for-

ward looking); TELRIC
Fowler, Mark, 358, 378, 381
Fox Television Stations v. FCC, 379
Frame relay, 138, 552
Frankfurter, Felix, 610
Frequencies, 44, 107, 135, 141, 182-

83, 228-31, 233-35, 246, 248-49,
251-54, 258-59, 261-64, 268-69,
277-78, 360, 448, 481, 484-88,
550, 566, 598, 622, 624. See also
Spectrum allocation

defined, 228
Free World Dialup (FWD). See Pulver
FX lines, 61-62, 203

MCI and, 61, 62
VoIP and, 304

Game theory, 237, 621
Geographic rate averaging. See Cross-

subsidies
Gigabit Ethernet, 138
Gilder, George, 211, 226 



Global Crossing, 36
Global Positioning System (GPS), 287
Gold plating, 51. See also Price caps;

Rate-of-return regulation
Graphical User Interface (GUI), 9, 126,

390
Greene, Harold, 415, 417, 630 
GSM. See Cellular technology
GTE, 55, 77, 88-89, 153, 634
Guard bands, 234, 240, 252, 254

HAI cost model, 437. See also TELRIC
Hatfield, Dale, 288 
Hazlett, Thomas, 228, 243, 244, 259,

582, 611 
HBO, 21, 362, 370, 372, 399 
HDTV (High Definition Television),

396-400. See also Digital television
Headend, 141-42, 161, 401
Header, 122-24, 163, 175
Hertz, Heinrich, 228
High cost fund. See Universal service
Hinchman, Walter, 639
Historical cost. See Cost (historical

cost)
Hobbs Act, 632
Horizontal ownership restrictions, 20,

359
broadcast television (Media Owner-

ship Decision), 378-82
cable television, 375-77

Horizontal regulation. See Layers-
based model of regulation

Hot cuts, 103, 439, 548
Hot potato routing, 132.

See also Internet
Hoover, Herbert, 232
Huber, Peter, 408, 411, 415, 629
Hundt, Reed, 423 
Hush-a-Phone decision, 58 
Hybrid loops. See DSL; Unbundled

network elements
Hyperlinks, 126
Hypertext mark-up language (HTML),

126
Hypertext transport protocol (HTTP),

126

ICANN. See Domain names
ICF (Intercarrier Compensation

Forum). See Intercarrier compensa-
tion

iDEN. See Cellular technology
IEEE (Institute of Electrical and Elec-

tronics Engineers), 255, 390, 558,
620

IETF (Internet Engineering Task
Force), 128, 130, 390-92, 569, 620  

Impairment. See Unbundled network
elements

Implicit cross-subsidies. See Cross-sub-
sidies

Incidental radiators, 586
Incremental cost. See Cost
Independent carriers. See Rural carriers
Infant industry protection, 446
Information platform, 8, 16, 22, 113,

357, 392-94
monopoly leveraging and, 16-22

Information service, 67, 76, 152-54,
157, 163-68, 198-201, 204-08,
213-17, 221, 223, 298, 305, 309,
339, 350-51, 563, 597, 608.
See also Communications Act
(Title I); Enhanced service;
Telecommunications service

Brand X, 166, 207, 214, 351
cable modem service, 163-68
Computer II unbundling rule, 153-

154, 163-68, 214
DSL and, 351
essential equivalency to “enhanced

service,” 152, 165, 220, 298
net protocol conversion and, 201,

206, 207
statutory definition, 542
Stevens Report, 560
VoIP and, 198-201, 204-08, 216,

304
Information theory, 253, 388, 393
Instant messaging, 2, 7-8, 21-22, 126,

198, 218, 223, 409, 576.
See also America Online

interoperability, 7-8
Intentional radiators, 585
Intercarrier compensation, 80, 113,

652 Index



Index        653

195, 276, 289, chapter 9, 427,
428, 596, 600. See also Access
charges

§ 251(b)(5), 78, 295, 302, 314, 325-
29, 596, 598, 601

§ 252(d)(2), 295, 301-02, 326-27  
arbitrage, 55, 110, 112-13, 293-96,

299-301, 309-10, 315, 316, 597
bill-and-keep, 132, 292, 293, 295,

301-02, 313, 319-324, 326-27
329-30, 596, 597, 601

calling-party’s-network-pays (CPNP),
292, 295, 300, 301, 308, 309, 313,
315-23, 325-27, 329, 347, 600,
601

ICF (Intercarrier Compensation
Forum), 330

ISP-bound traffic, 296-303, 304,
306, 316, 318, 327, 556

local-long distance distinction, 294-
96

one-call vs. two-call distinction, 301-
02, 573

phantom traffic, 296
points of interconnection. 291, 295,

303-05, 319, 320-24, 601
reciprocal compensation, 78-79, 295-

96, 299-300, 302, 304-06, 312,
313, 315, 318, 319, 325, 326, 328,
347, 573, 598, 599

reform of, 113, 308-331, 342, 344 
terminating access monopoly, 310-

13, 315-16, 320-21, 429, 538, 600
transiting service, 275-76, 306-08
VoIP and, 195, 298, 303-06, 315,

336, 573, 597 
wireless-wireline imbalance, 300,

302, 320, 325 
Interconnection, 4-8, 10, 11, 13, 15,

57, 62, 66, 67, 70, 75, 78-80, 90,
92, 106, 132-33, 201, 262, 269,
275, 291, 298, 307, 313-15, 321,
417, 428, 592, 593, 598, 601, 629.
See also Collocation (Expanded
Interconnection proceeding); Inter-
carrier compensation

§ 251(c)(2), 79, 601

discrimination in, 5-7, 62, 154, 269
Internet backbone, 132-34, 303, 309,

314, 424, 556
network effects and, 4-6, 79, 80, 90
trunks, 62, 67, 92
wireless networks, 275-76

Interconnection agreements, 86-88,
105-06, 327, 456-59, 544, 598,
599, 640

Interference, 146, 229-231, 232, 235,
240-42, 248, 251-53, 255-57, 259,
392, 581, 586. See also Spectrum
allocation

cognitive radios and, 253, 258
criteria for identifying, 232
interference temperature, 258-60
low power FM, 240-42, 259, 581
public choice theory and, 226
scarcity rationale and, 229-31, 242,

578-79
underlay uses and, 251, 258
white spaces, 251, 258

Intermodal competition. See Cross-
platform competition; Facilities-
based competition

International Bureau, 427
International Telecommunications

Union (ITU), 234, 388 
Internet. See also Broadband Internet

access; Domain name; VoIP
backbone facilities, 77, 131-34, 183,

200, 206, 213, 216, 297, 303, 309,
314, 424, 556

dial-up connections. See Dial-up
Internet access

e-commerce, 122, 177
e-mail, 125, 193, 554, 555, 562
end-to-end principle. See End-to-end 
history of, 129-31, 151-55
layers of, 115, 118-21, 123, 126,

128, 131, 149-53, 157-60, 162-64,
169-74, 179-80, 189-90, 196, 209-
13, 218, 220, 297, 349, 410-11,
552-53 (diagram of), 557, 561

modularity of, 118-21, 149, 210-12,
552-53, 554

monopoly leveraging concerns about,



18, 20, chapter 5 
peering and transit arrangements,

132-34, 309, 314, 556
TCP/IP protocol suite, 121, 123,

124, 126, 128, 130-31, 385, 390-
91, 393, 552-53, 554

World Wide Web, 2, 123, 125-28,
155, 409, 597

Internet Freedoms. See Net neutrality
Internet Service Providers (ISPs).

See also Multiple ISP access
access charge exemption, 201, 297-

301, 304-05
reciprocal compensation controversy.

See Intercarrier compensation (ISP-
bound traffic)

Interoffice transport. See Transport
Intrastate access traffic. See Access

charges
Iowa Utils. Board, AT&T Corp. v., 86,

100, 325-26, 328, 506. See also
States; Unbundled network ele-
ments 

impairment holding, 100-01
jurisdictional holding, 86, 325-26,

328
unbundling rules and, 100, 549

IP address, 121, 122, 198, 202, 203,
205, 206, 208. See also Domain
name

IP-enabled services. See VoIP
IP networks, 124, 130, 140, 163, 169

managed, 191, 197, 212, 303, 305
IPv6, 128, 390
Iridium, 264
ISDN (integrated service digital net-

work), 557

Jackson, Thomas Penfield, 416
Jacobs, Irwin, 278, 279
Jawboning, 178
Joint and common costs. See Costs
Judicial deference. See Chevron princi-

ple
Judicial review  

FCC orders and, 421-22, 536, 632
interconnection agreements and, 87,

459, 544, 640-41

Jurisdictional separations. See States
Just and reasonable rates (section 201).

See Tariffs; Unbundled network
elements (section 271-specific
unbundling obligations)

Just compensation. See Rate of return
regulation; Takings

Justice Department, 6, 9, 19, 420 
AT&T consent decree and, 60, 62,

415
merger review authority, 134, 381,

420, 423-26, 616, 633
section 271 process, 90

Kahn, Alfred, 407, 408, 428, 433 
Civil Aeronautics Board and, 407,

429
competition in regulated industries

and, 408
line-sharing and, 184
long run incremental cost (LRIC)

and, 435
Triennial Review Order and, 107

Kendall, Joe, 415
Kennard, William, 240-41, 457, 562 
Killer applications, 125, 136, 137, 353,

393, 394, 389, 395 
Kingsbury Commitment, 6, 13, 62.

See also AT&T
Klein, Joel, 424
Kwerel, Evan, 247, 248 

LAN (local area network), 138, 143,
161

Last mile. See Loops; Unbundled net-
work elements

LATA (Local Access and Transport
Area), 539, 601. See also Bell
Operating Companies

Latency. See Packet switches
Law of unintended consequences, 22,

156, 212, 412, 632
Layers-based model of regulation, 210-

12, 411. See also Internet (layers) 
Leasing rights. See Unbundled network

elements
LEC. See Local exchange carrier
Lemann, Nicholas, 2-3 

654 Index



Index        655

Lessig, Lawrence, 416 
end-to-end principle and, 170-71
Net neutrality and, 159, 170-72, 174
spectrum allocation reform and, 242,

257
Line loss, 194
Line of business restrictions. See

AT&T consent decree; Bell Oper-
ating Companies

Line sharing, 101, 107, 181-84, 187       
Line splitting, 182, 184
Linux. See Open source platform.
Load coils, 448
Local Competition Order (1996), 82,

intercarrier compensation and, 295,
327, 600

TELRIC and, 82
unbundled network elements and,

82, 99 
Local exchange carrier (LEC), 52, 67,

77, 79, 91, 109-11, 268, 283, 292,
306, 315, 319, 320, 326, 328, 340,
349, 467-69, 594

definition of, 76, 282, 594
obligations applicable to all, 78
status of wireless carriers, 76

Local exchange competition, 66-68,
72, 86, 98, 110

contrasted to access competition, 66
Local franchising authorities, 143, 162,

164, 210, 561
Local-into-local (for DBS providers),

368-69
Local vs. long distance distinction. See

Intercarrier compensation
Local service rates, 62, 315
Localism (in broadcasting), 358, 359,

360, 363, 367, 372, 377, 383
Logical layer, 119, 120, 121, 123, 128,

131, 159, 160, 169, 297, 410, 552.
See also Internet (TCP/IP protocol
suite); Layers-based model of regu-
lation

Long distance carriers and services. See
Access charges; AT&T consent
decree; Bell Operating Companies;
EELs; Intercarrier compensation

Long Lines. See AT&T
Long Run Incremental Cost (LRIC).

See TELRIC
Loops, 31, 33-39, 42, 65, 82, 93, 94,

97, 101, 103, 109, 134, 139, 160,
161, 184-89, 323, 339, 437-39,
441, 444, 447, 452, 548, 567, 568.
See also Unbundled network ele-
ments

economies of scale and density, 10-
12, 92

fiber to the curb/premises, 185, 567-
68

fiber vs. copper, 35-37, 185-87 
high capacity, 139, 349, 567
hybrid, 186-88, 185, 525, 568
remote terminals, 141, 182, 186, 187
subloop unbundling, 101, 187

Low-power FM, 240-42, 259, 581
Lucent Technologies, 19, 390

MAG proceeding. See Access charges;
Rural carriers

Marconi, Guglielmo, 2, 119, 231
Marginal cost. See Cost
Martin, Kevin, 107, 183, 184
Mass market, 78, 102, 103, 108, 126,

140-46, 176, 179, 180, 185, 188,
193, 195, 196, 281, 409, 423, 439,
567

McCain, John, 241, 397, 581, 607
McCain-Leahy Bill, 241, 581

MCI (aka WorldCom), 15, 19, 28, 36,
44, 49, 60-63, 70-72, 77, 78, 85,
89, 90, 94, 131-33, 147, 180, 212,
330, 348

arbitrage allegations against, 293-94
bankruptcy of, 36, 293
Execunet decision, 61
interconnection and antitrust dis-

putes with AT&T, 61, 62
InternetMCI, 134
proposed merger with Sprint, 134,

424
resale of AT&T services, 61-63
UUNet, 132, 134
WorldCom-MCI merger, 134, 139,



293
Media Bureau, 31, 398, 401 
Media concentration. See Horizontal

ownership limitations
Merger review, 134, 378, 423-26, 616

§ 214, 378
FCC authority, 423-26
FTC authority, 161, 162, 167, 420,

423-24, 426, 633
Justice Department authority, 134,

381, 423-26, 616, 633
nature and criticism of FCC process,

425-26
Michelson, Albert, 227
Microradio stations. See Low-power

FM initiative
Microsoft, 17, 18, 22, 125, 126, 392,

394
antitrust litigation, 8-9, 18, 172, 416-

17, 536, 554
MSN Instant Messenger, 8-9, 21
Netscape and, 18, 536
Windows and, 9, 17, 18, 121, 126,

390, 392, 553
Midwest Video II (FCC v. Midwest

Video Corp.), 219, 221-22.
See also Ancillary jurisdiction

Mobile telephony licenses.
See Wireless telephony licenses

Modem bank, 39, 135, 298, 299
Modified final judgment (MFJ). See

AT&T consent decree
Modularity, 118-21, 149, 210-12, 552-

53, 554 
Modulation, 398
Monopoly, 3, 4, 9, 10, 18, 25, 27, 31,

45, 46, 51, 55, 58, 60, 72, 75, 80,
93, 94, 98, 150, 154, 155-57, 162,
170, 172, 173, 176, 177, 181, 189,
190, 338, 340, 408, 424. See also
Antitrust law; Complementary
externalities principle; One-
monopoly-profit principle

leveraging, 16-22, 51, 56-58, 60, 75,
88, 149-90, 211, 271, 274, 370-
71, 411, 456

natural, 12-15, 25, 26, 31, 45, 55-57,
60, 70, 71, 94, 102, 103, 147, 176,

261, 262, 274, 275, 358, 362, 407,
436, 558

profits (rents), 17-18, 45, 157, 172-
73, 175-77, 181

Monopsony, 21, 375, 376, 380
Moore’s Law, 279, 280
Morley, Edward, 227
Morse, Samuel, 2, 116, 119-20
Mosaic, 126, 127, 554
Motion Picture Association of America

(MPAA), 625
Motion Pictures Expert Group Licens-

ing Administrator (MPEG-LA),
392

DVD technology, 392
MPEG-2, 392

MPLS (Multiprotocol Label Switch-
ing), 139

Multiple ISP access (aka open access),
159-68, 169, 171, 179, 561, 562.
See also Net neutrality 

AOL and, 160-61
Brand X, 166
Computer Inquiries and, 165
Portland, 164-66
trade-offs presented by, 160-62
uncertain technical meaning of, 161

Multiplexing, 34-35, 37, 186, 266,
278. See also Cellular technology
(CDMA, TDMA)

DSLAMs, 140, 141, 144, 182, 183,
186

time-division multiplexing (TDM),
34, 277, 568

wavelength division multiplexing, 37
Multichannel Video Programming Dis-

tributors (MVPD), 225, 357, 362,
368-71, 376

Must carry rule, 359, 365, 366, 369,
382, 400, 401, 613

Napster, 123, 198, 384, 409
NAPs (network access points), 132
Narrowband, 108, 134, 143, 150, 155,

184, 185, 188, 192, 453.
See also Internet (dial-up)

Nasar, Sylvia, 237 
NASDAQ crash, 127

656 Index



Index        657

Nash, John, 237
National Association of Broadcasters

(NAB), 241, 612. See also Low-
power FM

National Science Foundation, 130
NSFNet, 130-31

Natural Monopoly. See Monopoly
Naughton, John, 122, 127 
NBC v. United States, 578
Negroponte, Nicholas, 226 

Negroponte switch, 226
Net neutrality, 150, 159, 162, 168-74,

177-79, 197, 429
dumb network, 174, 409
electric grid analogy, 174-75
end-to-end principle. See End-to-end
jawboning and, 178

Net protocol conversion 201, 206,
207. See also Information service;
Telecommunications service

Netscape, 123, 536
battle with Microsoft, 18
initial public offering (IPO), 127
Navigator, 127

Network access points. See NAPs
Network effects, 4-5, 6, 8-11, 13, 75,

79, 80, 123, 125, 127, 128, 158,
172, 173, 201, 274, 275, 333, 339,
393

growth of Internet and, 123, 125,
127, 128

interconnection obligations and, 7,
10

network externality, 333, 334
network industries, 5, 172, 275, 310
relationship to scale economies, 10-

11, 75, 80, 81, 158, 173, 274, 339
tipping point, 4, 125, 127
wireless service and, 274, 275

Network elements. See Unbundled net-
work elements

Network externalities. See Universal
service

Next generation networks. See Unbun-
dled network elements

Nextel, 244, 278, 291, 582.
See also O’Brien, Morgan

acquisition of SMR spectrum for
non-dispatch uses, 244

controversy regarding “consensus
plan,” 248-49

push-to-talk functionality, 269
Nextwave Personal Communications,

Inc., FCC  v., 238-39, 580-81
New Institutional Economics (NIE),

371
Noam, Eli, 84, 246 
Nodes. See Packet switches
Non-recurring cost. See Cost
Non-structural safeguards. See Com-

puter Inquiries (Computer III)
North American Numbering Plan, 202,

208, 217, 286, 468
Notabaert, Richard, 410
Notice of Apparent Liability. See

Enforcement mechanisms
NTIA (National Telecommunications

and Information Administration),
233-34, 423

NTSC television standard, 389, 396
Numbering administration 

§ 251(e)(1), 217
Number portability, 283-84, 286, 287,

288, 428, 466, 468, 479

O’Brien, Morgan, 244
Odlyzko, Andrew, 409
Office of Engineering and Technology

(OET), 427 
Olson, Theodore, 105
One-monopoly-profit principle, 17-19

157-58, 190. See also Complemen-
tary externalities principle;
Cournot, Antoine

Baxter’s law, 19, 20, 157, 158, 190
broadband transmission providers

and, 157, 158
exceptions to, 157
Microsoft and, 18

Open access. See Multiple ISP access
Open network architecture (ONA). See

Computer Inquiries (Computer
III)

Open source platforms, 22, 553



Linux, 22
Open video systems, 610
Opportunity costs, 248, 249, 361, 636
Optical fiber. See Fiber-optic technolo-

gy.
OSI model, 552, 557
Over-the-air transmissions (television),

24, 210, 226, 229, 357, 358, 360-
61, 383, 385, 396-97, 400-01,
403-05

Ozark plan, 537, 604

Pacific Bell, 570
Pacific Telesis, 77, 634
Packet switching, 40, 42-44, 108, 111,

112, 117, 118, 121, 122, 130, 135,
138, 144, 182, 184-87, 192-93.
See also Internet (history)

asynchronous transfer mode (ATM),
138, 552, 557

efficiencies of, 42-43, 135, 192
end-to-end functionality, 43
frame relay, 138, 552
Gigabit Ethernet, 138
latency, 43
routers, 42
unbundling requirements and,

185-87
X.25, 138

Part 15 Rules. See Spectrum allocation
Part 68 Rules, 58, 59, 386, 391-92,

406, 620
Path dependence, 354, 621
Pay-per-view, 383
PBX (private branch exchange), 39, 41,

66, 139
PCS. See Wireless licenses
Peer-to-peer, 192, 223, 571
Peering arrangement. See Internet
Performance Assurance Plans, 458.

See also Enforcement Mechanisms
Personal Video Recorders (PVRs) (aka

Digital Video Recorders or DVRs),
383, 615

Pick-and-choose rule, 87, 544
Plug-and-play rules, 403, 625. See also

Digital television

Point of interconnection, 132, 291,
303-05, 319, 321-24, 320, 323-24,
601 

Posner, Richard 
creative destruction in the new econ-

omy and, 10
finsyn rules, invalidation of, 373,

374, 426-27
natural monopoly theory and, 13
taxation by regulation and, 338

Powell, Michael, 102, 178, 183, 184,
239, 249, 281, 284, 399, 402, 403,
409, 424, 425, 457 

Powell Plan (digital television), 399
Powerline broadband access, 176, 180,

409. See also Broadband Internet
access

Preemption. See States
Prescriptive regulation v. post hoc

enforcement, 178-79, 416, 418,
428

Price caps, 51-52, 344, 433, 538
cross-subsidization and, 51, 64, 89
mechanisms, 46
X-factor, 51, 318

Price discrimination, 173, 174, 176,
177, 272, 591  

product versioning, 177
resale and, 271, 272

Price signal. See TELRIC
Price squeezes, 181, 539, 545, 551, 631

access charges, 539, 545
DSL transmission, 181

Price umbrella, 56, 196, 546, 551
Pricing flexibility. See Access charges
Primary jurisdiction, 209, 562
Private carriage, 76, 105, 213-15, 350,

608. See also Common carrier;
Communications Act (Title I);
Telecommunications service

cable modem service, 167
DSL transmission, 168
Internet backbone service, 213, 216
Norlight standard for, 575 

Program access rules, 359, 369-71,
378. See also Cable Act of 1992

Prometheus Radio Project v. FCC, 382

658 Index



Index        659

Proprietary standards, 7-8, 22, 123,
125-26, 155, 159, 253, 391-92 

Protocol, 24, 38, 43, 98, 108, 116,
119-21, 123-28, 130-32, 138-39,
149, 151, 155, 163, 191-93, 201,
206-07, 255, 297, 298, 385, 390,
391, 410, 423, 554. See also Inter-
net; Packet switching; VoIP

definition of, 119-20, 552
signaling, 192-93, 569
standard-setting, 123-26, 128, 255

Protocol conversion, role in “informa-
tion service” characterization, 201,
206-07, 297, 598

Public choice theory, 14, 52, 226, 535 
Public goods, 393
Public interest standard, 86

broadcast television regulation, 23,
359, 360, 382, 610-11

merger review, 425-26
spectrum policy, 232, 236, 242, 243,

245, 583
telecommunications regulation, 46,

72, 86, 87, 214-15, 541
Public switched telephone network

(PSTN). See VoIP
Public utility regulation, 47, 211, 221,

408, 423, 635
Pulver, 198-202, 223, 351

Free World Dialup (FWD), 198, 199
Pulver, Jeff, 198
FCC treatment of Pulver IP-to-IP

service, 192, 198-99, 204-08

Qualcomm, 125, 253, 278, 280, 392.
See also CDMA

Quality of service, 43, 124, 175, 200
Qwest Corporation, 36, 77, 90, 131,

195, 410, 457, 540

Radio Act of 1912, 232
Radio Act of 1927, 232, 579
Radio Corporation of America (RCA),

387-89
Sarnoff Laboratories, 387, 389, 390,

396
Radio frequency (RF), 585, 586

Rain fade, 233
Ramsey pricing, 54, 335, 431, 603,

636. See also Cost; TELRIC
Rand Corporation, 129
Rate center, 284-86
Rate-of-return regulation, 46-47, 51,

52, 63, 271, 344, 347, 387, 538,
637. See also Cost; Price cap regu-
lation 

cost of capital, 47, 433, 434, 438,
440, 442

depreciation lives, 433-35, 440, 442
expenses, 47, 433-35, 439, 441
historical costs, 46, 83, 431-35, 440,

637 
incentives for gold-plating, 51, 387-

88
rate cases, 47
role of Takings Clause, 637

Rate rebalancing, 74, 341. See also
Universal service

RBOC. See Bell Operating Companies.
RCA. See Radio Corporation of Ameri-

ca
RealNetworks, 120, 149
Red Lion Broadcasting Company v.

FCC, 578-79
fairness doctrine, 359, 578

Reciprocal compensation. See Intercar-
rier compensation.

Recurring costs. See Cost
Reed, David, 170
Regulatory parity, 22, 25-27, 73, 89,

213, 281-82, 288-89.
See also Cross-platform competi-
tion

Remote terminal. See Loops
Rent-seeking. See Public choice theory
Reproduction costs. See Cost
Resale, 78, 80, 85, 90, 96, 97, 99, 564,

591
§ 251(c)(4), 84, 96, 100, 467, 546,

563-64
avoided cost discount, 85, 97, 546,

563-64
before 1996, 61, 271
compared to UNE entry strategies,



96-97, 99, 546
DSL services and, 167-68, 563
price discrimination and, 591
wireless resale, 271-72

Retail rate regulation, 3, 12-13, 28, 31,
45-55, 58, 77, 84, 85, 97, 181,
182, 292, 330, 331, 334, 341, 434,
439, 441, 447, 546, 598, 637.
See also States

Retransmission consent requirement,
359, 363-66, 369

Roaming agreements, 276-77 
Robinson, Glen, 366 
Routers. See Internet; Packet switches
Rural carriers, 77, 78, 330, 331, 342,

344-47
§ 251(f), 77, 344, 465-69, 599
exemptions from section 251

requirements, 77, 78, 344-47
universal service treatment, 77, 330-

31, 344-47
Rural Utilities Service, 602, 609

Saltzer, Jerome, 170, 171, 172 
Sarnoff, David, 389
Sarnoff Laboratories. See Radio Cor-

poration of America
Satellite Home Viewer Act of 1988

(SHVA), 367
Satellite Home Viewer Improvement

Act (SHVIA), 369
DBS local-into-local offerings, 368-

69
Satellite Internet access, 145. See also

Broadband Internet access
Satellite television (“direct broadcast

satellite”), 21, 36, 226, 357, 358,
360, 361, 362, 367-69, 370-71,
376, 397-99, 401, 410, 616

Savings clauses. See Antitrust; States
SBC, 77, 90, 330, 457, 598, 634
Scale economies. See Economies of

scale and density
Scalia, Antonin, 69
Scarcity rationale. See NBC v. United

States; Red Lion Broadcasting
Company v. FCC; Spectrum alloca-

tion
Schumpeter, Joseph, 9-10, 180, 190,

191, 534
Secondary Markets Order, 245, 272,

583. See also Spectrum assignment
Server (and client-server architecture),

120-23, 126, 135, 163, 170, 173,
199, 203, 205, 297, 571, 573

Service rules, 235
Session Initiation Protocol (SIP). See

VoIP
Set-top boxes. See Cable television
Settlement rates, 597
Shannon, Claude, 253, 388, 393 
Shannon’s Law, 253, 254
Shared transport. See Unbundled net-

work elements
Sherman Antitrust Act. See Antitrust
Signal clarity, 117

signal-to-noise ratio, 253
Signaling, 41, 192, 193, 294, 385, 388,

390, 432, 479, 569
SS7, 193, 388
Common Channel Interoffice Signal-

ing (CCIS), 388
out-of-band signaling, 388
SIP (session initiation protocol). See

VoIP
Simulcast, 387, 396, 397, 401
Sinclair Broadcasting, 380
SIP (session initiation protocol). See

VoIP
SIPphone, 199
Skype, 192, 199
Slamming, 574
Smart wireless technologies, 230, 231,

235
Smith v. Illinois Bell, 48
SMR. See Wireless licenses
SMR bands. See Nextel
SMTP (Simple Mail Transfer Protocol),

125, 554
Softswitches. See VoIP
Software-defined radio technology,

253, 279
Somers, Dan, 173
Sony Corporation, 392, 394

660 Index



Index        661

Southern New England Telephone, 77,
88

Southwestern Bell, 77
Southwestern Cable Co., United States

v., 218, 219, 220. See also Ancil-
lary jurisdiction

Special access. See Access charges;
EELs

Specialized common carrier, 60-61
Specialized Mobile Radio (SMR). See

Mobile telephony licenses 
Spectrum allocation, 233-35, 245, 247,

267, 268. See also Cellular tech-
nology; Interference

band-clearing, 246, 249
command-and-control regime, 231,

239, 242, 243, 247, 257, 268, 407,
428

commons alternative, 231, 239, 251-
57, 258, 587

ITU, role of, 234
NTIA, role of, 233, 234, 423
Part 15 rules, 235, 252, 392, 586
property rights alternative, 231, 239,

242-51, 256-59, 582
scarcity rationale, 146, 229, 232,

242, 578-79
unlicensed spectrum, 235, 251-53,

255, 260, 392, 410, 427, 585-86
Spectrum assignment, 235-39, 248,

249 
§ 309(j), 238, 249 
auctions, 237-38, 244-51, 268, 274,

280, 281, 361, 397, 581, 583, 624
comparative hearings, 236-38, 239,

250
licenses, 234, 236, 238, 239, 240,

242-45, 247, 250, 267-69, 360,
397, 399, 410, 424-25, 580-81,
583, 589

lotteries, 236, 237, 238, 250, 268
Nextel controversy, 248-49, 584
NextWave controversy, 238-39, 580-

81
Secondary Markets reforms, 245,

272, 529, 583
service rules, 235

Spectrum Policy Task Force, 257
Splitter, 140, 182, 183, 186
Spread spectrum technology, 252-53,

277, 278, 280, 281, 386, 593
Sprint, 28, 88, 90, 131, 133, 134, 180,

278, 330, 424, 547, 590
proposed merger with MCI-World-

com, 134, 424
Standard-setting, chapter 12

digital television, 395-405
economics of, 392-95
GSM, 278-81, 386 
history and process of, 387-92

States, 422-23
§ 251(d)(3), 106, 107, 550
cooperative federalism, 86, 422, 605,

641
delegation by FCC to, 99, 102-05,

109, 208, 217, 550
dual jurisdiction, 47-49, 86, 206,

422, 511, 543
interconnection agreements, role in,

86-87, 104, 106, 456, 457, 458-
59, 544, 640

jurisdictional separations, 48, 340,
528, 604

preemption, 106, 273, 549, 550, 570,
592

universal service and, 52-55, 74, 209,
334-46, 604, 605

VoIP and, 217, 423
Statutory characterization. See Infor-

mation service; Telecommunica-
tions Service

Stevens Report, 560
Stovepipe regulation. See Layers-based

model of regulation
Strassburg, Bernard, 639
Streaming video, 163, 171, 172, 376 
Structural separation, 98, 153-54, 269,

546. See also Bell Operating Com-
panies; Computer Inquiries

enhanced service, 153-54
equipment manufacturing, 57-59
long distance affiliate (§ 272), 19,

75, 88, 90, 545
retail-wholesale (proposed), 98, 546



wireless operations, 269
Subloop. See Unbundled network ele-

ments
Subscriber line charge. See Access

charges
Subsidies. See Universal service
Sunk cost. See Cost
Sunshine Act, 632
Switched access. See Access charges
Switches. See Circuit switches; Packet

switching
Switching costs (and lock-in effect),

283, 436, 595, 621

T-1 lines, 139
Takings, 47, 340, 537, 637-38
Tandem switches. See Circuit switches
Tariffs, 50-51, 153, 180, 204, 214-15,

407, 455, 563, 599
common carriage ethic, 50
detariffing, 215, 270, 307, 575-76
dominant carriers, 50-51, 214, 289,

540-41
filed rate doctrine, 50, 456
“just and reasonable” standard, 214,

569
nondominant carriers, 51, 214

Taxation by regulation, 338, 604
TCP/IP. See Internet
TDM, 34, 568. See also Multiplexing
TDMA. See Cellular technology
Telecommunication Certification Bod-

ies, 586
Telecommunications Act of 1996. See

Communications Act, specific pro-
visions

basic objectives, 69-74
controversy and failed expectations

of, 11, 28, 407-08
deregulation and, 71, 213-16, 220-

21, 369, 379, 407, 540, 626
section 706, 187

Telecommunications service, 45, 70,
75, 76, 149, 152-53, 164-68, 181,
197-208, 213-17, 220, 223, 298,
339, 348-51, 352, 421, 541, 551,
563, 608. See also Common car-

riage; Information service; Layers-
based model of regulation

Brand X, 166, 205, 207, 214, 351
cable modem service and, 163-67,

210, 220, 351, 561, 562
Computer Inquiries and, 20, 59,

151-55
definition of, 75, 76, 152, 164-65,

462
identity with “common carriage”

service, 76, 152, 167
information service and, 152, 163,

165, 166, 198, 204-08, 298, 350-
51, 542, 563, 608

net protocol conversion, 201, 206,
207

private carriage and, 167, 168, 216,
608

Stevens Report, 560
VoIP, 198, 199, 201, 204, 206-09,

213-17, 223, 338
Telegraph, 2, 116, 119, 120, 227, 231
Telenet, 60
TELNET, 130
TELRIC (total element long run incre-

mental cost), 82-84, 86, 90, 94,
97-99, 105, 106, 108, 110, 112,
182, 184, 189, 296, 299, 306, 326,
342, 413, appendix A, 546, 598,
637. See also Cost

avoided-cost discount vs., 85, 97,
563

criticisms of, 83, 413, 414, 441-42
defined, 431
depreciation issues, 433-35, 437,

440, 442
forward-looking vs. historical cost,

83, 431-48
green field approach, 445, 447-48
price signals, 84, 432, 452-53
prospects for revisions to, 448-53
scorched node approach, 447-48
stranded investment claim, 441.

See also Takings
temporary invalidation on jurisdic-

tional grounds, 413
TSLRIC, 637

662 Index



Index        663

Verizon Communications v. FCC, 83,
105, 431

Terminating access monopoly. See
Intercarrier compensation

Termination, costs of. See Intercarrier
compensation

Texas Office of Pub. Util. Counsel v.
FCC, 605

Thomas, Clarence, 543, 562, 564
Tier I backbone, 133
Time slicing. See Cellular technology

(GSM, TDMA)
Time Warner, 196, 362 

AOL merger, 7, 160-61, 365, 534,
576, 633

access requirement, 161-62, 167
carriage dispute with ABC, 365
Time Warner Cable, 196, 370
Time Warner-Turner consent decree,

377
Warner Brothers, 159, 362, 374

Tipping point. See Network effects
TiVo, 383, 625
Toll charges, 49, 61, 195, 203, 282,

285, 286, 304, 327, 340, 539
Tragedy of the commons, 256
Transaction costs, 175, 190, 243, 257,

276, 320, 364, 372, 584, 628
Transit. See Internet
Transmission Control Protocol and

Internet Protocol (TCP/IP), 121,
123, 124, 126, 128, 130-31, 385,
390-91, 393, 552-553, 554

IPv6, 128, 390
OSI stack, 552

Transport, 33-44, 49, 53, 60, 65, 67,
77, 82, 95-97, 108-13, 124, 131,
132, 141, 291, 295, 299, 316, 319,
324, 548, 594. See also Fiber-optic
technology; Unbundled network
elements

dedicated, 81, 545, 550  
defined, 295
EELs, 94-95, 108-13, 296, 551
Internet backbone, 131-34
shared, 96, 98, 101, 316, 545, 547,

548, 600

termination and, 295, 299, 301, 310-
12, 317, 319, 320, 326-28, 598,
600

Transiting service. See Intercarrier com-
pensation

Triennial Review Order. See Unbun-
dled network elements

Trinko. See Verizon Communications v.
Law Offices of Curtis V. Trinko

Tri-mode phones, 279
Triple play (voice, data, video), 39,

144, 195-96
Trunks. See Transport
Turner, Ted, 374
Tymnet, 60

UDP, 554
Ultra-Wideband Technology (UWB),

254-56, 620
noise floor, 253, 254, 258

UMTS (Universal Mobile Telephone
System). See Cellular technology
(W-CDMA)

Unbundled network elements (UNEs),
chapter 3, 179-89, 214, 296, 299-
300, 316, 413, 435, 437, 439, 449,
545-49, 563, 567, 636

§ 251(c)(3), 81, 100, 110, 181, 551,
563, 594

§ 251(d)(2), 81, 84, 100, 101, 104,
107, 111, 181, 187-89, 432, 542,
551, 594 

circuit switching, 102, 103, 184
dark fiber, 101, 567
dedicated transport, 81, 545, 550
EELs and use restrictions, 108-113
fiber to the curb or premises (FTTC

or FTTP), 185, 568
high capacity loops, 109, 139, 298,

349, 567
impairment standard, 91-113, 181,

183, 422, 542, 551, 567, 594
line sharing, 101, 107, 181, 182-84,

550
Local Competition Order, 82, 99,

295, 327
loops and UNE-L, 33-36, 38-39, 82,



93, 94, 97, 106, 185-89, 439, 452,
548, 567

next generation UNEs, 184-89, 567
section 271-specific obligations, 188-

89
Triennial Review Order, 102-04,

107, 180, 183-88, 451-52, 548,
549, 594 

UNE-P. See UNE-P
UNE Remand Order, 100, 107
USTA I, 101, 103, 105, 107, 183-84,

547, 548-50
USTA II, 102-06, 108-09, 184, 188,

208, 423, 548-49, 551, 567
Underlay transmissions, 251, 258
UNE-P, 82, 96-108, 299, 316, 439,

545-46, 548  
compared to resale, 96-97, 99, 546
hot cuts and, 103, 439, 548
investment incentives and, 98, 101
judicial challenges to, 99-105
shared transport, 96, 98, 101, 316,

545, 547, 548, 600
switching, 96, 97, 101, 106, 316, 545
wholesale revenues and, 96-99, 546

Uniform Resource Locator (URL), 126
Unintentional radiators, 253, 585-86
UNIX OS, 121, 130, 388
Universal service, 14, 19, 27, 52-55,

62, 74, 110, 200, 209, 312, 327-
29, 331, chapter 10, 533, 602-03,
605, 606-07. See also Implicit
cross-subsidies

§ 254, 74, 214, 295, 336-37, 340-41,
346, 350, 608

ancillary jurisdiction, 608
broadband and, 352-54
carrier of last resort, 46, 340-41, 354
contribution reform proposals, 209,

336, 342, 348-52
eligible telecommunications carrier

(ETC), 341, 345-47
geographic rate averaging, 53, 334-

35, 341, 343
Lifeline/Linkup, 333, 354, 602-03
primary line controversy, 346-47
network externality justification,

333-34, 352-53

rural health care, 334, 602-03
schools and libraries, 176, 214, 334,

353
state role, 52-55, 74, 209, 334-46,

604, 605 
“taxation by regulation,” 338-39,

604
transition from implicit to explicit

mechanisms, 54-55, 330-31, 334-
44 

URL. See Uniform Resource Locator 
Usage sensitive rates. See Intercarrier

compensation
Use restrictions. See EELs.
User Datagram Protocol (UDP), 554
USTA I, 101, 103, 105, 107, 183-84,

547, 548-50
USTA II, 102-06, 108-09, 184, 188,

208, 423, 548-49, 551, 567
Utopia Project, 559

Vail, Theodore, 387, 604
Valenti, Jack, 625 
Varian, Hal, 17, 535
VCR standard, 137, 385-86, 393-94,

534
Betamax-VHS competition, 385,

392-94, 534. See also Betamax
Verisign, 122
Verizon Communications, Inc., 77, 90,

196, 330, 545, 558
Verizon Communications, Inc. v. FCC

(TELRIC case), 83, 105, 431-32,
448, 537, 549

Verizon Commuications, Inc. v. Trinko,
417-19, 545

Verizon Wireless, 146, 249, 278, 281,
284, 532  

objection to Nextel “consensus
plan,” 248

support for number portability, 284,
286

Vertical integration, 16, 154, 211, 371-
74, 377-78, 383, 411, 614 

Vertical services. See Circuit switches
Video programming, 16, 17, 20, 21,

39, 72, 142, 144, 149, 155, 163,
171, 173, 195-96, 219, 226, chap-

664 Index



Index        665

ter 11, 403, 410, 562, 615
Virtual FX, 304
Virtual private network (VPN), 173-74
Voice over Internet protocol (VoIP),

24, 25-26, 31, 38, 43, 108, 113,
136-37, 145, 163, 171, 175, 184,
chapter 6, 261, 281, 289, 298,
303-06, 315, 336, 338, 351, 390,
409-10, 423, 452, 547, 554, 569,
570-72, 578, 597, 604

§ 255 and, 217
access charges and, 195, 204, 209,

298, 303-06, 336
enhanced 911, 204, 209, 222
ESP exemption, 201, 303-06
H.323 standard, 569
“information service” and, 198-201,

204, 206, 207, 208, 217
IP-to-IP, 198-99, 204, 303
IP-to-PSTN, 201-09, 303, 304
jurisdiction controversy, 204-09
migration to, 137, 158, 193-95, 305,

410
PSTN-to-PSTN, 200-01, 303
SIP standard, 192, 193, 199, 569
state regulation, 207-09
“telecommunications service” and,

198, 199, 201, 204, 206-09, 213-
17, 223, 338

virtual FX, 304
Vonage, 26, 108, 193, 196, 200-08,

217, 222, 571, 572 
VPN. See Virtual Private Network

W3C. See World Wide Web Consor-
tium

Wavelength division multiplexing, 37
Werbach, Kevin, 257, 578
Western Electric, 5, 55, 57
Western Union, 145
“White spaces” (in the spectrum), 251,

258
Wi-Fi, 146, 252-55, 390, 410
Wiley, Richard, 396 
Williams, John, 247, 248
Williams, Stephen, 21, 583
WiMAX technology, 146

Wire centers. See Switches 
Wireless telephony licenses, 236-39,

244, 267-69, 410
artificiality of distinction, 267
cellular licenses, 250, 268, 269, 272,

589
PCS licenses, 245, 250, 267-69, 272
SMR licenses, 244, 267, 269, 272

Wireless telephony service, 15, 24, 26,
29, 38, 76, 98, 99, 113, 194, 223,
225, 237-39, 242, 244, chapter 8,
306-08, 314, 341, 346-47, 383,
386, 387, 410, 544, 550, 584, 590,
592, 594, 599, 607. See also Cellu-
lar technology

§ 332, 265, 270, 273, 590 
bill of rights, 273
convergence, 226, 262
deregulation, 262, 270-74
enhanced 911 service, 287-88

Wireline Competition Bureau, 31, 427
World Wide Web, 2, 123, 125-28, 155,

409, 597 
World Wide Web Consortium

(W3C), 128
Wu, Tim, 169, 170, 171

X-factor. See Price caps
X.25. See Packet switches
Xerox PARC, 389-90

Yahoo! 
auctions, 565
instant messenger, 21
music service, 24
Yahoo! BB, 384, 557

YES Network, 376, 616
Yoo, Christopher, 161, 177

Z-Tel, 545


