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: L. INTRODUCTION
A. Overview

In 1993, Congress created the statutory classification of Commercial Mobile Services! to promote the
consistent regulation of mobile radio services that are similar in nature.? At the same time, Congress
e established the promotion of competition as a fundamental goal for CMRS policy formation and

-’ regulation. To measure progress toward this goal, Congress required the Federal Communications
Commission (“Commission™) to submit annual reports that analyze competitive conditions in the
industry.> This report is the fifth of the Commission’s annual reports on the state of CMRS competition. *

With one exception discussed below, this report follows the same genera] structure as the Fourth
Report® This report bases its analysis on a consumer-oriented view of wireless services by focusing on
: - specific product categories, regardless of their regulatory classification. In some cases, this includes an
3 analysis of offerings outside the umbrella of “services” specifically designated by the Commission as
_ CMRS.® However, because licensees of these other spectrum-based services often compete with CMRS
Hoo providers, as well as with other providers of telecommunications services, the Commission believes that
3 it is important to consider them in the analysis.

This report focuses on three categories of wireless services: mobile telephony,” mobile data, ® and
dispatch.” This is a departure from the TepOrt’s two previous editions, in which there was also 2 separate

' Commercial Mobile Services came to be known by the Commission as the Commercial Mobile Radio
Services, or “CMRS.”

_ 2 The Omnibus Budget Reconciliation Act of 1993, Pub. L. No. 103-66, Title VI, § 6002(b), amending the
il Communications Act of 1934 and codified at 47 U.8.C, § 332(c) (“1993 Budget Act).

S 1993 Budget Act codified at 47 US.C. § 332(cX1)(C).

. This report, like the other's‘beforc it, discusses CMRS 25 3 whole because Congress called on the
Commission to report on “competitive market conditions with respect to commerciz) mobile services.” 47 US.C.

§332 (c)(1)C). An individual proceeding in which the Commission defines relevant product and geographic

markets, such as a proposed license transfer, may present facts Pointing 1o narrower or broader product markets than
any used, suggested, or implied in this TepoTt, o

5

_ Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act and
e . . . of 1993, Annual Report
By , Analysis of Competitive Market Conditions with Respect to Co: i i i ’ 4FCC
i | Red 10145 (1999) (“Fourth R ) A mmercial Mobile Services, Fourth Report, 1

R copy of the Fourth Report that includes color versi th may be
oo oo’ s . g e Ot of e g

See, e.g., Section II.C, infra.

This report defines the mobile telephone segment to include celty ' icath
fces (“ » ioi »b cations
Services (“broadband PCS"), and digital Specialized Mopile Radio (“SMR™ » ’°“f0‘:"‘s”d Personal Communi

Col s‘ 5| H .

s The mobile daty industry encompasses 3 wide arra i i ansmi

: . ; Y of services ran tted over one-
way pagers to veluile tracking fro_m_ Satellites to wireless Toternet comecﬁongsmvgiaf:;nr;ﬁ?; ters o: ;ermal
D;gxfal Assistants (“PDAs”), Participants include both CMRS ang non-CMRS provid mpuf whom also offer
mobile telephone and dispatch services, providers, many o
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section for paging/messaging. The Commission believes that mobile data services warrant a more
extensive treatment in this year’s report. While there are still only a limited number of mobile data
services available in the United States beyond paging/messaging, that number is growing rapidly, and it
seems clear that a larger mobile data sector is in the process of emerging. In the context of this
developing sector, paging/messaging services can be viewed as a part of the larger landscape. In fact,
some paging/messaging operators have begun to market themselves as competitors in the emerging
mobile data world."® Therefore, in this year’s report, the paging/messaging section has become a -
subsection of a larger discussion of mobile data services." '

The three consumer-oriented service categories discussed in this report are not as clearly delineated when
viewed from the carriers’ perspective. For example, some dispatch operators also offer mobile telephone

services. In addition, many mobile telephone, paging/messaging, and dispatch operators are leveraging
their core assets to enter the growing market for mobile data services.? Therefore, while these service

categories are used to provide structure for this CMRS competition report, the Commission’s view of
operators is not limited by the categories in which this report places them.

B. Status of Competition -

In the year 2000, the CMRS industry continues {0 benefit from the effects of increased competition as
evidenced by lower prices to consumers and increased diversity of service offerings. For example, by
year-end 1999, the number of mobile telephone subscribers had reached 86.0 million or 32 percent of the
country’s population.” In addition, according to the U.S. Department of Labor’s Bureau of Labor
Statistics, the price of mobile telephone service declined by 11.3 percent between the end of January

(Coiﬁnued&ompre\riouspage) ' : —— eraldlﬁ - '-‘B ftl; tmarket,

This report’s discussion of the dispatch market includes sev erent segments of tha : .
MHz bands and are referred to as “trunked dispateh;” and non-interconnected, non-CMRS_ » COmm ffcfal dispatch
service carriers, which are referred 10 25 siraditional dispatch.” See Application of Various Subsidiaries of Geotek

Communications, Inc., Memorandum Opinion and Order, DA 99-1027 (rel. Jan. 14, .2000).

. For example, the paging/messaging operator Pagemart Wireless, Inc. rcc.'mtly chagged _1ts name to W_cfblmk
Wireless, Inc., stating that the change was made to reflect the company’s ch_angf" from selling §unp19 alert,
telephone-centric services to wireless data Internet-based products and services. PageMart Wireless Qﬁic:qﬂy
Becomes WebLink Wireless, News Release, Weblink wireless, Inc.,, Dec. 1, 1999“.. | _.

M rhie report defines thc l;agiﬁg/méssag{ng segmcnt to include paging and narroWbagd Personal. |
Communications Services (“narrowband PCS”) operators. R ol

2 See Section ILB, infra. - B o o
The nationwide penetration rate is calculated by dividing total mobile telcph(;ne?iugﬁm b;r::; total
U.S. population. The 32 percent figure is based on 2 1999 U.S. population estimate O 271 ic ennis .

on, Lufkin & Jenrette, Wmter_l999f2000,

1

Leibowitz et al, The Global Wireless Communications Industry, Donalds
1S (DL Report”). -0 e . o h T e
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1999 and the end of Yanuary 2000." Another analyst estimates that mobile telephonc prlccs fell 20
percent between 1998 and 1999." . ,

The process of carriers bu:ldmg nationwide footprints'® continues to be a significant trend in the mobile
telephone sector, The two most prominent mobile telephone mergers announced during 1999 involved
large regional operators seeking to create nationwide footprints in order to compete effectively with
existing operators offering attractive nationwide pricing plans."” In parallel with the process of footprint
building, mobile telephone operators continue to deploy their networks in an increasing number of
markets, expand thelr digital footpnnts, and develop innovative pricing plans

In the mob:le data sector, thc ongoing transition from paging/messaging to more advanced moblle data
services makes it difficult to generalize about the status of competition. The pagmg/messagmg subsector
has long been highly competitive, but there has been little change in the demand for paging services.”
At the same time, virtually all wireless providers — from existing mobile telephone operators to
numerous new entrepreneurs — have announced plans to offer consumers an impressive variety of mobile
data services. However, many of the providers currently offer mobile data as an add-on to existing
mobile voice services. Further, the services currently offered by a variety of carriers are diverse in a
number of characteristics mcludmg dlfferent levels of geographlc coveragc and vanous ta.rget markets.

In the dlspatch sector, 220 MHz hcensecs are begmmng to deploy thelr nctworks In addition, some

mobile telephone operators are beginning to offer services that cater to the needs of thc dlspatch sector,
creating the potentlal for inter-service compctltlon : .

C. Industry Development
Mobile Telephony. Since the release of the Fourth Report, the mobile telephony sector of CMRS has

experienced another year of strong growth and competitive development.” In the twelve months ending
December 1999, the mobile telephony sector gencrated over $40 billion in revenues, mcrcased

- U.8. Department of Labor, Bureau of Labor Stansncs databases Bureau of Labor Stausncs Intemet sxte at
<ht11:>.!fr www.bls, gow’sahomc htm]>- (“BLS Darabase ')

1 The Strategis Group, Inc., 2000 see Secnon LA} d, mfra for a detaﬂed dJscussmn of price compennon

16

“Footprint” is an mdustry term of art refemng to the total geograpluc area m wh.lch a wueless prowder can
offer s serwces over its own facﬂmes ’ . _

”_' For a further chscussmn of nanonw:de pncmg plans, see Fourrk Repon 14 FCC Red at 10159-10160

B See Sect:lon II.B 3, mfra
" All of the data in this report are taken from publicly available sources, These sources include: trade
associations, securities analysts, company releases and Web sites, filings with the Securities and Exchange
Commission (“SEC”), newspaper and periodical articles, and certain materjals made available to the Commission
that were prepared by research companies and consultants that study various aspects of the wireless industry, The -
accuracy of the data from these materials, however, was not independenily verified by the Commission. The

inclusion of these data in this report does not constltute a representatlon or warranty by the Conumsswn of theu'
- accuracy or completeness _

® See Appendlx B, Table 1,p.B-2.
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subscribership from 69.2 million to 86.0 million,”" and produced a nationwide penetration rate of roughly
12 percent.* Broadband PCS carriers and Nextel Communications, Inc. (“Nextel”) continue to deploy
their networks.? To date, 222 million people, or 88 percent of the total U.S. population, have three or
more different operators (cellular, broadband PCS, and/or Nextel) offering mobile telephone service in
the counties in which they live. Over 172 million people, or 69 percent of the U.S. population, live in
areas with five or more mobile telephone operators competing to offer service. And 11 million people,
or 4 percent of the population, can ¢hoose from among seven different mobile telephone operators.

The rise of digital technology in the mobile telephone sector continues unabated. The combined effect of
increasing digital and declining analog customers has been that, at the end of 1999, digital subscribers
made up 51 percent of the industry total, up from 30 percent at the end of 1998.* Finally, in part because
of growing competition in the marketplace, it appears that the average price of mobile telephone service
has fallen substantially during the year since the Fourth Repor1, continuing the trend of the last several
years.” According to the U.S. Department of Labor Bureau of Labor Statistics, the price of mobile
telephone service declined by 11.3 percent between the end of January 1999 and the end of January
2000.2 Another analyst estimates that mobile telephone prices fell 20 percent between 1998 and 1999.7

Mobile Data. While analysts estimate that only 2 percent of mobile fraffic currently carries data,” many
analysts believe that the mobile data sector has turned a corner and that it is finally beginning to bring
long-promised growth to mobile telephone and other wireless operators.®® The development of a number
buted to this turn of events. One of the most discussed technological

of new techmologies has contri :
transitions for the industry is the coming migration of mobile telephone networks to third generation (or
Internet access and video conferencing. In

“3G”) technologies with service offerings such as high speed
that facilitate the ability of mobile

addition, new protocols and technologies are being developed. .
telephones and other handheld devices to access the Internet, as well as laptop computers and printers

without cables.

n Id

See supra note 13.

d in the areas where it has launched its digital

Nextel is include SMR-based mobile tcleph:.me service,

2 See Section ILA.1b, infra, fora detailed discussion.
A}

*  BLS Database. | o |
7 The S&ateéis Group, Inc., 200(‘;; see Section ]_:L_A.l.d, infra, for a demled 1i_is§§58ion Ofpﬁ?e_C?WﬁO& :
3 . Jonathan Coltins, Sprint’s Aggressive Ad Campaign Could Fire Up Demand For Wireless Net Access Or -
Give It A Bum WAP, TELE.COM, Feb. 21, 2000, available in WL 10907294 Coe T

Aecess Set to Explode, INTER@CTIVE WEEK, Sept. 22, 1999.

® Joe McGarvey, Wireless
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; Disparch. One analyst finds that in 1999 the commercial dispaich industry’s total subscribership :
increased by 30 percent from 4.6 million in 1998 to 6.0 million.*® While Nextel is the largest provider, '
its services include both mobile telephone and dispatch. Focusing on SMR providers without regard to
the particular service markets involved, Nextel possesses by far the largest subscriber base. Using its
iDEN technology, Nextel provided service to roughly 4.5 million digital subscribers at the end of 1999
62 percent more than the 2.8 million it served at the end of 19983 However, 2 number of mobile
telephony providers now offer plans that allow unlimited calling among members of a defined group,
such as a family, or among all of an operator’s subscribers in a defined area.

'i Con;o Seeghc Strategis Group, Inc., “Dispatch Service in a Competitive Market,” Presentation at AMTEX"98
i : erence & Exposition, Nov. 13, 1998: THE STRATEGIS GROUP, INC,, US Disp |

f ¥ (“Strategis Dispatch Report”). JROu s 1s] ..‘.’LTCH MARKETS (January 2000) ]
P . . .

! 3

+ 7' See Appendix D, Table 1, p. D-3,

17666
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IL. THE CMRS INDUSTRY

A. Mobile Telephony

This report defines the mobile teléphone sector to include all operators that offer commercially available

interconnected mobile phone services, These operators provide access to the public switched telephone t
network (“PSTN”) via mobile communication devices employing radiowave technology to transmit

calls. As discussed in last year’s report, providers using cellular radiotelephone, broadband PCS, and ¢
SMR licenses dominate this sector.” Because these licensees offer mobile telephone services that are

essentially interchangeable for most consumers, they are discussed in this report as a cohesive industry \

sector. Mobile telephone services are also offered by resellers and operators using satellite systems.

The discussion below begins with an overview of the mobile teiephone market as a whole. This is \

followed by subsections for cellular operators; broadband PCS operators; the digital SMR provider,

Nextel; other SMR operators; resellers; and satellite providers, '
1. Mobile Telephone Overview and Analysis

4. Mobile Telephone Sector Strucfur'q: and Performance

In 1999, the mobile telephone sector experienced another record year, As of December 1999, the sector ¢
had over 86.0 million subscribers,* which translates into a nationwide penetration rate of roughly 32

percent.”® It represents a 24 percent increase over the 69.2 million subscribers reported for December ¢
1998 and is the largest twelve-month increase in total number of subscribers in the history of the sector.

In addition to the penetration rate rising to 32 percent, a recent study concluded that 43 percent of all \

households had service at the end of 1999, up from 35 percent in 1998 The financial performance of
the mobile telephone sector also continted to be strong. In 1999, the sect

i _ or’s annual total service t
"Bl revenue was over 340 billion,” an increase of 21 percent over the year ending December 1998,

" HE
4 _ ¢
. The past year also has seen rapid changes in the structure of the mobile telephone sector. The rmost
1 dramatic change has been the emergence of two new nationwide™ operators. At the time of the Fourth !
- HE . : . : _ :
! *  See Fourth Report, 14FCC Red 2t 1015110152, - N
X ‘
i ¥ Ascodified at 47 CFR. §§ 22.900, 24.200, 90.601, .
I ) , o
3 3 See Appendix B, Table 1, p. B-2. .
3 - See supra note 13, . ' - .
*  Wireless Telephone Penetration in U S. Soars 10 Un ' ' o N |
-3, precedented Levels, News Rel 1D, d
Associates, Feb. 29, 2000, S ows Release, J.D. Power an %
® ¥ - See Appendix B, Table 1, p. B.2. .
% When an operator is described as being “nationwide,” it does not necessarily mean that the operator’s ¢
: license areas, service areas, or pricing plans cover the entire land area of the United States, The six mobile ' ;
: telephony camiers that analyst reports and this report often describe as nationwide all offer service in at least some ‘
: {conrinued....) ,_
' ;
5; 17668 ¢
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Report, there were only three operators with nationwide footprints: AT&T Services (“AT&T"), Sprint
PCS Group (“Sprint PCS”), and Nextel. Since then, Bell Atlantic Corp. (“Bell Atlantic,” now known as
Verizon)” and VoiceStream Wireless Corp. (*VoiceStream”) have used joint ventures and mergers to
join the ranks of the nationwide operators. These mergers are discussed below.

b. Major Operational Trends

Building Nationwide Footprints. A significant trend in the mobile telephone sector during 1999, as in
previous years, was the continued effort of carriers to build nationwide footprints. As shown in Table 3
in Appendix B,” between December 1998 and December 1999, five of the top 25 operators by
subscribership combined with other carriers. Furthermore, since the end of 1999, five operators in the
year-end 1999 top 25 have merged with other carriers, and the joint venture between BellSouth
Corporation (“BellSouth”) and SBC Communications, Inc. (“SBC™), announced in April 2000, is
currently pending before the Commission.* As noted in last year’s report, one of the driving forces
behind many of these transactions has been the desire of large regional carriers to enhance their ability to
compete with nationwide operators such as AT&T, Sprint PCS, and Nextel that are offering attractive
nationwide pricing plans.* ' '

The Commission previously concluded that operators with larger footprints can achieve economies of
scale and increased efficiencies compared to operators with smaller footprints.” Such benefits permit
companies to introduce and expand innovative pricing plans such as digital-one-rate type (“DOR")
plans,* reducing prices to consumers. Analysts have drawn similar conclusions, predicting that the
current consolidation will intensify competition among nationwide wireless providers.*

(Continued from previous page) — — - _ - ‘ B
portion of the western, middle, and eastern United States. See Colette Flemming, Mark Kinarney, and Rohit Sharma,

The Urge to Merge — 2000, Morgan Stanley Dean Witter, May 22, 2000, at 4-5 (“The Urge to Merge™).

3 ‘This reports sometimes discusses information and events from the period prior to the merger of Bell
Atlantic and GTE Corp. (“GTE”) creating Verizon Communications (“Verizon™), and the Bell Atlant:c-}’gdafonc ‘
AirTouch PLC (“Vodafone”) joint venture creating Verizon Wireless; therefore, the names “Bell Atlantic a.nd.

“Vodafone™ will be used in those instances.

®  See Appendix B, Table 3, p. B-5. | o _ _
4 peliSouth, SBC d-eare 2nd Largest Wirele&s Company With $10.2 Billion in Revenues, News Release,
BellSouth Corp., Apr. 5,2000. . _ ' '

42 For a more complete discuséion of the motivati ) for this phenqmepon. see Eaurrh R@Ort, 14 FCC Red at
10159-10160. .- R I

43  ‘See Fi o-ur:h Répéﬁ, 14 FCC Red at 101'59; Third Report, 1_3 FCC Rcd. §t 1_97_66; Se;qnd Reporr, 12FCC . -
Redat11281. -~ ST o | e C
“  See Innovative Pricing Plans, supra and Fourth Report, 14 FCC Red at 1013 §;1015_6 fora discgssipn of
DOR plans. R o : e .

4 Mary Mosquera, Wireless Footprint Reguired For Competition, TECHWEB (visited Oct. 8, 1999)
<http:// m.techwcb.conﬂwirefstoryﬂWB1999093050006>. :
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Indecd, as discussed in Section ILA.1.d, infra, there is some evidence that the addit!'op qf new
nationwide operators already may be contributing to decreasing prices. Moreover, it is 1mportant to
emphasize that, along with the process of consolidation, the mobile telephone sector continues to
experience heightened competition as a result of the expansion by broadband PCS carriers and Nexte] %

e e .

Voicestream/Omnipoint/Aerial - The broadband PCS operator VoiceStream, the largetst US carrier using
GSM technology, merged with Omnipoint Corp. (“Omnipoint”) and Aerial Commmmatmns, I;nc.7
(“Aerial”), which were two of the other Jargest independent GSM-based operators in the country.”’ The

new combined company controls PCS licenses covering 220 million POPs*™ and serves approximately
2.2 million customers.*®

Verizon Wireless - Bell Atlantic, GTE, and Vodafone have combined their cellular and broadband PCS
licenses into a single company, Verizon Wireless.® In April 2000, Bell Atlantic and Vodafone joined the !
assets of Bell Atlantic Mobile, AirTouch Communications, Inc. (“AirTouch”), and PrimeCo Personal 1-
! Communications (formerly a joint Bell Atlantic — AirTouch broadband PCS venture) to create Verizon

Wireless. On June 30, 2000, Bell Atlantic completed its merger with GTE, and the new company i
1 became Verizon.®' At that time, GTE’s cellular and broadband PCS assets were merged into Verizon ;
§ Wireless.*? Verizon Wireless has a footprint covering 232 million POPs (more than 90 percent of the
U.S. population),” and is the largest mobile telephony provider with approximately 25 million
subscribers.™ Verizon owns 55 percent of Verizon Wireless, and Vodafone owns 45 percent.

¥ See Section A, infra. : '

7 See VoiceStream Wireless Closes Omnipoint Merger, News Release, VoiceStream Wireless Corporation,

3 irel ses Aerial Merger, News Release, VoiceStream Wireless Corporation ,
May 5, 2000. _ . L

y the number of people covered by a given
wireless license or footprint. One “POP™ equals one person. : : -

! “  Id. POPs is an industry term referring to population, usnall
|
|
: See Appendix B, Table 3, p. B-5,

|

i

ll : ®  Bell Atlantic and Vodafone AirTouch to Form New U
] Adantic Corp., Sept. 21, 1999; Bell Atlantic and Vodafone Air

. 4, 2000; Bell Atlantic and GTE 1o Create Verizon, The Next G

: reat Brand in !
: Communicaqom, News Release, Beit Atlantic Corp., June 16, 2000. A
; | ; \ . | )
M Bell Atlantic, GTE Complete Merger, News Release, Bell Atlantie Corp, and GTE Corp., June 30, 2000, '
: _ . - : | '
| . 2" In the areas where GTE’s cellular licenses overlapped those of Verizon Wireless, one of the cellular :
licenses was sold off. In the areas where the two companies® cellular licenses overlapped their 30 MHz broadband ?
‘1;%? hr;enses, Verizon Wireless is divesting 20 MHz of broadband PCS Spectrum. See United States of America v
ell Atlantic Corporation, GTE Corporation, and Vodafone AirTouch PLC, Civil No, 1-9%
April 18, 2000} (Final Judgment). °. 1-99CV01119 (LFO) (D.D.C. ;
5 . | -
o Bell Atlantic and Vodafone AirTouch 1o Form New U.S. National Wirel } ' : T
: Azt Comp, Sept. 21 1908 ess Competitor, News Release, Bell ’
v *  See Appendix B, Table 3, p. B.5, ':
N '

.

' 17670 | '
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SBCBFHSquth - In April, SBC and BellSouth announced they would combine their U.S. wireless
operations into a joint venture, Alloy LLC.* If the proposed joint venture is approved by the
Commission and consummated, the new venture would cover 175 million POPs and serve 16.2 million
 subscribers, making it the second largest wireless carrier.®

While the most high profile transactions have been on a national stage, there have been several smaller
mergars that have been completed or announced since the release of the Fourth Report. Many of these
have involved existing nationwide or regional operators purchasing smaller companies in order to
expand or enhance their existing footprints.” Smaller operators have also made acquisitions in an
attempt to increase the size of their footprints.”

liances/, ion. In addition to the domestic transactional activities that have taken
place since the release of the Fourth Report, there also has been international activity in the form of both
foreign operators investing in U.S. companies and U.S. companies seeking to expand their access to
foreign markets.

The most notable entry into the U.S. market was Vodafone’s merger with AirTouch.” With this
acquisition, Vodafone, which was already the largest mobile telephone operator in the world, acquired
what was, at the time, the largest carrier in the United States by number of subscribers. In addition, in
July, Deutsche Telekom announced it would acquire VoiceStream.* Other examples of foreign
operators investing in U.S. carriers include the Finnish company Sonera acquiring a 9 percent stake in
the broadband PCS operator PowerTel Inc. (“PowerTel” 5 and Hong Kong company, Hutchison

55 BellSouth, SBC Create 2nd Largest Wireless Company With $10.2 Billion in Revenues, News Release,
BellSouth Corp., Apr. 5, 2000; See SBC Communications Inc. and BellSouth Corporation Seek FCC Consent To
Transfer Control of, or Assign Licenses to Joint Ventare, WT Docket No. 00-81, Public Notice, DA 00-1581 (rel.

May 19, 2000).

56 pollSouth, SBC Create 2nd Largest Wireless Company With $10.2 Billion in Revenues, News Release,

BellSouth Corp., Apr. 5, 2000, . - S )
7 For example, AT&T’s acquisition of Wireless One Network, LP, and its joint venture to acquire American

Cellular Corp. (See AT&T Announces Acquisizion of Wireless One, News Releast, AT&T, Corp., Feb. 7, 2000;
AT&T and Dobson Communications Form Joint Venture To Purchase American Cellular, News Release, AT&T
Corp., Oct. 6, 1999); SBC Communications’ acquisitions of Radiofone, Inc. and Ceilular Communications of Puerto
Rico (See SBC Communications Completes Acquisition of Radiofone, Inc., News Release, SBC Communications,
Inc., Mar. 2, 1999; Cellular Communications of P.R. Acquisition Complete, News Relea§e, SBC Compmunicztions,
Inc., Aug. 24, 1999); ALLTEL Corp.’s mergers with Aliant Communications Inc. and Liberty Cellular, 1:'1c. (See
ALLTEL, Aliant Complete $1.8 Billion Merger, News Release, ALLTEL Corp., July 2, 1999; ALLTEL, Liberty
Cellular Complete $600 Million Merger, News Release, ALLTEL .Co_rp.. Sept. 30,_ 1999).

5 -F.c’n cxampic, Rural Cellular Corp.’s acquisition of Triton Cellular Partmers, LP (See Rural Cellular - -
Corporation Agrees to Acquire Assets of Triton Celluler, News Release, Rural Cellular Corp, N_oy-. .8, 19_9‘5’_).

% Vodafone and AirTouch to Complete Merger, News Release, Vodafone Group PLC, June 25, 1999.

®  Deussche Telekom to Acquire VoiceStrean For $50.7 Billion, Creating First Wireless Operator Using
CSM Siandard Worldwide, New Release, Voic__cSt.ream Wireless Corporat_:lon, Tuly 23, 2000, _

Wireless Market, News Release, Powertel, Inc., Aug. 19, 1999.

R ' ;
Se: ands Presence in US. ? : ;
¢ Sonera Expan VoiceStream through VoiceStream’s merger with Aerial. See Aerial

Sonera also acquired an 8.6 percent interest in
(continued....)
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Telecommunications Limited, owning a 23 percent stake in VoiceStream after VoiceStream completed
its acquisitions of Omnipoint and Aerial.

A number of U.S. mobile telephone operators have been investing in foreign mobile telephone
businesses for some time, most notably, BellSouth, Bell Atlantic, and AirTouch (prior to its acquisition
by Vodafone).® While these companies continued to invest abroad in 1999, other U.S. companies began
to look to foreign markets for the first time, including some broadband PCS operators that employed
strategic partnerships to expand their footprints to other parts of North America. For example,
VoiceStream made a significant investment in the Canadian GSM operator Microcell
Telecommunications, Inc.** In addition, Sprint PCS acquired 30.5 percent of Mexican operator Pegaso
PC8® During the past year, AT&T increased its wireless presence in North America by acquiring one-

third of the Canadian carrier Rogers Cantel Mobile Communications Inc. through a joint investment with
British Telecommunications.® '

Continued Rise of Digital. The rise of digital technology in the mobile telephone sector documented in
the Fourth Report continues unabated.”” During 1999, the number of customers subscribing to digital
services doubled from approximately 20.7 million to 44.1 million.® At the same time, the number of
analog subscribers declined for the first time, from 48.5 million to 41.9 million. The combined effect of
these two trends was that at the end of 1999, digital subscribers made up 51 percent of the industry total,
up from 30 percent at the end of 1998. All four of the primary competing digital technologies '

(Continued from previous page)
Communications, Inc., and VoiceStream Wireless Holding Corporation, For Consent to Transfer Control of
Licenses and Authorizations, WT Docket No. 00-3, Memorandum Opinion and Order, § 15 (rel. Mar. 31, 2000). .

@ See Aerial Communications, In¢., and VoiceStream Wireless Holding Corporation, For Consent to Transfer
Control of Licenses and Authorizations, WT Docket No, 00-3, Memorandum Opinion and Order, 7 11 (rel. Mar. 31,
2000); VoiceStream Wireless Corporation or Ommipoint Corporation and VoiceStream Wireless Holding Company,
et al, For Consent to Transfer of Control and Assignment of Licenses and Authorizations, File Nos. 0000016354, er
al., File No, 0000054383, File No. 50001-CW-AL-00, Memorandum Opinion and Order, { 14 (rel. Feb. 15, 2000).

®  See Appendix B, Table 4, at B-6 for a summary of U.S. operators’ foreign holdings.

8 See Microcell Announces Equity Investment by VoiceStrea}n, News Release; Microcell
Telecomumunications, Inc., Feb. 14, 2000, :

% See Leap Cuts Losses, Adds Markets, WIRELESS TODAY, Mar. 22,2000, availoble in 2000 WL 6391221,

% See BT and AT&T Corp. Announce Strategic Te!eoommﬁnications Investmemé In Canada, News Release,
AT&T Corp., Aug. 5, 1999, - _ : . - .

€ See Fourth Report, 14 FCC Red at 10154,

®  See Appendix B, Tabie 5, p. B8 .
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experienced growth in subscribership ranging from 65 to 147 percent.”” In addition, analysts estimate
that 80 percent of all new mobile phones sold in 1999 were digital.”

While the all-digital broadband PCS operators primarily fueled this growth, many of the major cellular
carriers have moved a large portion of their subscriber base from analog to digital services. For example,
according to AT&T, almost 70 percent of its cellular subscribers were using digital telephones as of
September 30, 1999.”' Similarly, Bell Atlantic reported that at the end of 1999, nearly 40 percent of its
total ClIStOI?IalCl'S used digital services™ and 72 percent of its busy hour traffic came from its digital
custormners.

Wireless/Wireline Competition. The Fourth Report discussed a growing trend of some maobile telephone
carriers using a variety of methods to target homes with wireline-based second telephone lines.” There
are indications that at least one carrier is achieving sorne measure of success in this market, and there is
evidence that wireless services have begun to replace some customers” primary wireline phone. For
example, the Fourth Report mentioned that in early 1999 Chase Telecornmunications Holdings Inc.,
whose licenses were acquired by Leap Wireless International, Inc. (“Leap”) in March 2000,” began
offering a mobile telephone service in Chattanooga, Tennessee designed to compete with wireline local
telephone service.’® Leap’s service has met with some success. The company reported that by the end of
1999, after only ten months of service, it had over 22,000 customers in Chattanooga, which represents a
penetration rate of seven percent.” It has also been reported that 61 percent of these customers are using
the service as their primary phone, accounting for an average of 1,000 minutes of use (“MOUs”) each
month, while the others are using it as a second phone line.™ Leap expanded its service to the Nashville,
Tennessee market in January 2000. :

®  The four technologies are: Code Division Multiple Access (“CDMA~), Global System Mobile |
Communications (“GSM™), integrated Digital Enhanced Network (“iDEN"), and Time Division Multiple Access

. ™. DLJ Report, at 58-59..

™ AT&T Corp, Form S-3, Feb. 2,2000,at35.

2 Bell Arfar;tic Announces Fifth Consecutive Year of Double-Digit Earnings Growth; Fourth Quarter
Revenues Rise 6.6% on Strong Sales, News Release, Bell Atlantic Corp., Jan. 24, 2000.

Bepg o T

™ See Fourth Report, 14 FCC Red 21 10156-10159. o

e Leap W:reless Ime..rr’:a-tie:.a‘na-l Coinpfé;es Acqz):‘.&i‘tion of -Open;ting Licenses in Tennessee, News Release,
Leap Wireless International, Mar. 20, 2000. ' :

'™ See Fourth Report, 14 FCC Red a1 10157-10158.

T SeelLeap Wireless International Reports Results

Wireless International, Inc., Jan. 3, 2000, - .
B Wireless Is Having Relai‘ivebl Small Impact on First Wired Telephone Lines,

Mar, 1, 2000, at 6. R P

i
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In March, Midwest Wireless launched a similar service called “Realm” in four Minnesota communities.”

The company indicates that the service is similar to the traditional cordless phone service used at home,
but also allows customers to use their phone as a mobile phone.® For $39.99 per month and 1000
minutes, Realm subscribers may call anywhere in their own area code tol] free and anywhere else in the
United States for $0.12 per minute (or unlimited for an additional $12.95 per month).*!

Finally, a reécnt survey sponsored by the Personal Communications Industry Association (“PCIA”™) and

the Yankee Group lends supports to the view that some customers are replacing their wireline phone with

a wircless handset. In the survey released in September 1999, 2 percent of respondents indicated that
their mobile phone functions as their only phone.® L

appi; lor gnd dba 1 . Several mobile telephone operators have
purchased broadband PCS licenses that overlap the geographic areas of their cellular licenses. The

Commission estimates that mobile telephone operators own overlapping cellular and broadband PCS
licenses (at least 35 MHz of total spectrum) in areas containing over 110 million POPs.” ‘These areas
include: large portions of the mid-Atlantic from Philadelphia to South Carolina; Chicago and northemn

and central 1llinois; Houston and eastern Texas; parts of southern and northern California; and parts of
Oregon and Washington. ' '

The carrier v."ith the largest amount of overlapping cellular-PCS spectrum is AT&T, ivhose overlap areas
contain approximately 100 million POPs and include portions of the Pacific Northwest, Pennsylvania,

West Virginia, Maine, Oklahoma, Ohio, and Arkansas; and major cities such as New York, Los Angeles,
San Francisco, Denver, Dallas, and Miami. _ o

In addition to AT&T, other cellular licensees have acquired 10 MHz broadband PCS licenses to

supplement their cellular licenses. For example, in 1999 Bell Atlantic acquired six D and E block
broadband PCS licenses from Rivgam Comm

. <t cellul rom RIve: unications, LLC (“Rivgam”), which cover five markets in
its east coast cellular service area_

In 1998, Vodafone also purchased from Rivgam several 10 MHz .
PCS licenses that overlap its cellular markets in California and Nev_ada.-s"' Verizon Wireless’s license

Minnesota Communities Receive First-Of-Iis-Kind Wireless Phone Service, Midwest Wireless, News
Release, Mar. 27, 2000, : . : - : C

®

"' Id. See also, Midwest Wireless, Midwest Wireless: Cellular 2000 and ClearlyDigital (visited June 13,
2000} <http://www.midwestwireless.com/mwe _Pplans/mwe_plans_realm heml>, o

% PCI4 and The Yankee Group Release Largest Wireless Co@mer Survey at PCS '99, PCIA, Ncwé
Release, Sept. 23, 1999.- ' : o ? _

¥ Federal Communications Commission estimates, based on publicly available infbmaaﬁon. ..
% " See Lynnette Luna, BAM Buys Rivgam Licenses To Boost C

_ apacity, RCR Rapio CéMMUﬁiCAT]ﬁNS |
REPORT, Scpt. 13, 1999, available in 1999 WL 7792312, In addition, as was reported in the Fourth Report, Rivgam

Communications, LLC had previously sold its west coast E block broadband PCS 1 i E
Report, 14 FCCRed at 1 0. . icenses to Ag‘[‘ou:;h. See Fourth

" Colette Fleming et al, US Wireless Services, Morgan Stanley Dean Wi&er, May 22, 2000, | a.t 9 ]

17674

l*——-’—*‘—"'



Federal Communications Commission FCC 00-289

areas now include additional cellular and broadband PCS overlaps in Florida, Alabama, Texas Virginia,
Ohio, Indiana, Hlinois, Wisconsin, and Washington, as a result of the combination GTE’s wire’less assets
with those of Verizon Wireless. As mentioned earlier, Verizon Wireless has agreed to divest 20 MHz
and retain 10 MHz of the 30 MHz PCS licenses in these areas as part of its divestiture agreement with
the U.S. Department of Justice.*® Under the proposed SBC and BellSouth wireless joint venture, the new
company would have overlapping cellular-PCS spectrum in Los Angeles, central Indiana, and portions of
Louisiana and Mississippi.

These moves by carriers to own overlapping cellular and PCS spectrum indicate that they plan to use the
broadband PCS licenses in conjunction with their cellular licenses as 2 means to expand capacity and/or
offer additional services. In order to use both sets of frequencies in the same geographic area, carriers
must deploy the same digital technology (either CDMA or TDMA) in both their cellular and PCS
systems, and their subscribers must use dual-band handsets. AT&T is reportedly testing a dual-band
network in the Miami, Florida area.t” According to the report, AT&T’s system can automatically switch
back and forth between cellular and broadband PCS frequencies in the same geographic area, depending
on available network capacity. If the trial is successful, the systermn may be expanded to other areas of -
AT&T’s wireless network.® : :

Innovative Pricing Plans. In the mobile telephone sector, a single operator often tries a new and
innovative pricing plan, and is later imitated by competitors once the plan has proven to be successful.
For example, many in the industry questioned AT&T’s wisdom when it introduced the first DOR plan in
May 1998.%. Today virtually all of the major operators offer a similar type of DOR pricing plan,  where
customers can purchase a bucket of MOUs (Minutes of Use) on a nationwide or on a nearly-nationwide
network without incurring roaming or long distance charges. The entry price point for these plans llas
fallen substantially. In May 1998, AT&T’s least expensive DOR plan cost $89.99 for 600 minutes. o

% The Department of Justice allowed the combined company to keep only up to 10 MHz of PCS spectrum in
the overlapping cellular-PCS areas. The companies also had the choice of selling the entire 25 MHz cellular or
entire 30 MHz PCS license in those areas. See United States of America v. Bell Atlantic Corporation, GTE
Corporation, and Vodafone AirTouch PLC, Civil No. 1-99CV01119 (LFO) (D.D.C. April 18, 2000) (Final
Judgment). L . : o

¥ Steve Gold, AT&T faps Ericsson for Dual Band Wireless Network, NEWSBYTES NEWS NETWORK, Dec. 14,
1999, available in 1999 WL 29943972 . o | - |

ss Id‘ : . T . . . .
® Se.;: A T& Tl.aunckés First N;:tionﬁl One-Rate Wireless _.S'er-.rice Plan, News Release, AT&T Corp., May 7, .
1993. ' _ ' ' _

% For'- exa.mple,. Verizon Wireless's five SingleRaté plans allow customers to purchase different lcw:cls of -
minutes per month with no roaming and nc long distance charges, with rates ranging from $35 for 150 .mmu.tes to

31 < ec Verizon Wireless, Inc., SingleRate (visited June 5, 2000) . o
ﬁi;j?ﬁoggﬁzn:;;rsheless;om}wr_ﬁw _plans htmi>. Sprint PCS’s Free & Clear Plan also allows customers to
purchase different buckets of minutes at different monthly rates with no roammg and no long distance cl%arge_s, as .
long as customers remain on Sprint’s nearly-nationwide network. The rates range fro:31.$19.99 for Z%Blbmmgs tp_
$399 99 per month for 4,000 minutes. Sprint PCS, Sprint PCS Eree & Clear Plans {visited June 3, 2 )

' 4http:f{s2.spﬁmpcs.conﬁst_orefcc_?ricing.asp._ :
" See Fourth Report, 14 FCC Red at 10155,
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Now Sprint PCS’s least expensive Free & Clear plans cost $19.99 for 20 minugtzes and $29.99 for 180, and
Verizon Wireless offers its SingleRate plan beginning at $35 for 150 minutes.

The past year has seen another exampie of pricing innovation in family-oriented plans. These plans
aliow a family to establish an account with a certain number of family members within the same calling
area. Each family member has his or her own wireless phone and phone number, and can make unlimited
calls to the other wireless numbers on the account and to and from the family’s home number within the
defined family calling area. The charges are usually provided on a single bill. This type of family plan
was first introduced by AT&T in the third quarter of 1999,” and SBC Communications has since
instituted its own such plan called “FamilyTalk *** -

In October 1999, Bell Atlantic introduced a different type of family pricing plan, called “Share-A-
Minute.”” With this type of plan, two or more customers — generally members of the same family - can
share monthly airtime by each making calls from the same bucket of minutes while maintaining separate
phones and phone numbers. The customers on the account can also make unlimited calls to each other
without deducting from the bucket of minutes. ' -

- € Market Entry

The past two editions of this report provided summaries of estimated broadband PCS coverage by
BTAs.* For this year’s report, in an attempt 1o provide a more precise picture of network deployments,
the Commission has decided to re-estimate and enhance these coverage maps using county boundaries.”’
“This analysis is based on publicly available sources of information released by the operators suchas . -

* Verizon Wireess, Inc,, SingleRate (visited June 5, 2000) = _ _
<http:!/www.verizonw‘ircless.comfvcr_ﬁve __plans.hlml‘?. Sprint PCS, Sprint PCS Free & Clear Plans (visited June
5, 2000) <http:f!s2.spnntpcs.com/store!cc_l-‘ricmg.asp>. Free & Clear customers must remain on Sprint PCS’s
nearly-nationwide network in order o avoid roaming and long distance charges. '

% Third Quarter Operational Earnings Were $0.54 Per Share Pro Forma

Corp., AT&T Group Eamnings Commentary, Oct. 25, 1999, a1 8. -

o4

Revenues Grew 5. 6%, AT&T

SBC Communications, Inc., Digital Edge - Family T a!:i: {visited Mar, 2, 2000)
<http:/fwww. gctceﬂone.com!pro—servz.hunl#famﬂy>.
% Bell Atlantic Mobile Inspires Wh

ole Families, Small Businesses to Go Wireless with New Share-4 -Minute
Plan, News Release, Bell Atlantic Comp., Oct. 29, 1999, _ ' :

% BTAs are Material Copyright (c) 1992 Rand McN ally & aty. Rishts o
' g ted ttoal
from Rand McNally & Company through an armangement with th Company, Righ granted pursuant to a license

¢ Personal Communications \$S0C1ati
BTAs are geographic areas drawn based on the counties in which residents of a giver BTA mmgt?l;sg; lt;e;n.
shopping goods purchases. Rand McNally’s BTA' specification containg 487 geographic areas covering the 50 |
states and the District of Columbia, For its Spectrum auctions, the Commission added additional BTA-like areas for:
American Samoa; Guam; Northern Mariana Isfands; San J uan, Puerto Rico; Mayagiiez/Aguadilla-Ponce, Puerto

In order to aliow comparisons with previous years, tables in Appendix B aiso estimate caverad TA
basis. See Appcndjx B, Tables 2A-2D, at rp. B-3-B-4, - pp o . tlma cogeralge.on ’ B-
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news releases, filings with the SEC, and coverage maps available on operators’ Internet sites.® On July
10, 2000, broadband PCS A and B block licensees submitted information on their coverage areas to the
Commission as evidence that they have met their five-year buildout requirements. This information will
be made publicly available; however, it is not included in this report’s analysis of coverage and buildout.

There are several important cavea“s to note when considering this data. First, to be considered as
“covering” a county, an operater nzed only be offering service in a portion of that county. Second,
multiple operators shown as covering the same county are not necessarily providing service to the same
portion of that county. Consequently, some of the counties included in this analysis may have only a
small amount of coverage from a particular provider. Third, the POPs and square miles figures in this
analysis include all of the POPs and all of the square miles in 2 county considered to have coverage.
Therefore, this analysis overstates the total coverage in terms of both geographic areas and populations
covered. Fourth, in a small number of areas, sufficient coverage information was not available to move
from BTA-by-BTA determinations to county-by-county determinations. In each of these cases, the
population and square miles of the entire BTA are included. Lastly, all population figures are based on
the 1990 census. '

In the five years since the Commission first granted the A and B block broadband PCS licenses, non-
cellular carriers™ have built extensive networks covering a large portion of the country’s population. To
date, 222 million people, or 88 percent of the total U.S. population, have three or more different
operators (celiular, PCS, and/or Nextel) offering mobile telephone service in the counties in which they
live. However, these counties make up only 35 percent of the total land area of the United States,
reflecting the nation’s uneven population distribution. On the other hand, the land area of these counties,
1.3 million square miles, is roughly equal to the combined land area of the 15 members of the European
Union. Over 173 million peeple, or 69 percent of the U.S. population, live in areas with five ormore
mobile telephone operators competing to offer service. And 11 million people, or 4 percent of the
population, can choose from among seven different mobile telephone operators. ' :

~ d. Price Competition

As the Commission observed in the previous two reports, it is difficult to identify sources of information
that frack mobile telephone prices in 2 comprehensive manner.'” However, 2 number of reports gnd _

%  The Commission’s buildout rules for geographic area licenses do not require operators to depl?y networks

such that the entire geographic area of a specific license receives coverage. For example, the constmiction
requirements for 30 MHz broadband PCS licenses (blocks A, B, and C) state that an opcratpr.'s ncrwor_k st serve
an area containing at least one-third of the license area’s population within five years of the license be!ng granted -
and two-thirds of the population within ten years. See 47 C.F.R §24.203(2). Similarly, the construction .
requirements for 10 MHz boradband PCS licenses {blocks D, E, and F) state that an operator must cover one-quarter
of a license area’s population, or provide “substantial service,” within five years of being hcenf,ed. See47CFR.
§ 24.203(b). The details concerning exactly which geographic areas or portions of the popu!anon should be covered -
to meet these requirements are left to the operators. In addition, decmpns about \}fhether to increase coverage above ) f
these requirements are left to the operators. For information on the buildout requirements for cellular licenses, se¢ | B
47 CF.R. §§ 22.946, 22.947, 22.949, 22.951. ' !

*  For the purposes of this analysis, “gon-cellular carriers” are defined as operators using broadband PCS

spectrum or Nextel in the areas where it has l:_zunched its digital SMR product. _ _

19 Coe Fourth Report, 14 FCC Red at 10164-10165.
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other available data indicate that the entrance of new competitors into this market contintfes to reduce
prices. Because these studies use different methodologies and market samples, their findings vary and
are comparable only in the broadest terms. Nevertheless, they clearly show that the average price of
mobile telephony has fallen substantially since the Fourth Report, continuing the trend of the last several
years,"!

According to one estimate, prices declined by approximately 8 percent during the last six months of
1999.% The same survey also stated that the biggest price declines came in plans offering 150 minutes
of talk time each month, which dropped by 12 percent during that 6-month period.'” This may indicate ’
that competition is contining to make mobile telephone services more affordable for all Americans and -
not just those who can afford price plans that provide 500 or 1,000 MOUs per month. As discussed
earlier,'® the entry level price of DOR plans has also fallen substantially. When AT&T introduced its
DOR plan in May 1998, the least expensive package cost $89.99. Now Sprint PCS and Verizon Wireless
offer DOR plans starting at $19.99 and $35 per month, respectively. Another analyst estimates that
prices fell by 20 percent between 1998 and 1999.' .

According to a report by a third analyst, subscribers with medium usage level (200 to 360 MOUs per
month) saw the greatest benefits of price competition during 1999." This is a change from this analyst’s
same study from the previous year in which it concluded that price competition had focused primarily on
high-usage customers (over 400 MOUs per month) during 1998."7 By examining the median price per
MOU in 1999 of four different usage levels (60, 240, 420, and 600 MOUs per month), this analyst found
the greatest price per MOU drop of 29 percent (from $0.21 to $0.15) was seen in usage levels of 240
MOUs per month.'® The price per MOU for the lowest level of usage (60 MOUs per month) remained -
constant at $0.40 per minute during 1999, while higher levels of usage — 420 and 600 MOUSs — saw price ’
decreases of 20 percent (from $0.15 to $0.12) and 8 percent (from $0.12 to $0.11), respectively. '

The results of this third analyst’s swdjr do not account for promo.ﬁonal i:ori'ccé such as free bonus minutes
or free weekend minutes. The study concedes that the prices it reports would have been even lower if it
had included promotions, as they move MOU prices down even further,!' ‘

11 Econ One News Release; BLS Database.

102 .Econ One News Release,

103 - I d. |
' See Scction ILA.1.b, supra.

1% The Strategis Group, Inc., 2000. I C o |

"% David A. Freedman, Wireless Telephony: Untethered Stories & Stats Medium Users Ben.eﬁred Most in
1999, Bear, Stearns & Co. Inc., June 20_00, at4-6, : _ . . _

07 Id.
1% g
% 1d.

1o id.
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Another source of price information is the cellular telephone services component of the Consumer Price
Index (“Cellular CPT") produced by the United States Department of Labor’s Bureau of Labor
Statistics.”"" In the 12 months between the end of January 1999 and the end of January 2000, the Cellular
CPI decreased by 11.3 percent. In comparison, during the same period of time, the local telephone
services component increased by 2.5 percent and the long distance telephone services component
decreased by 1.4 percent. The overall consumer price index increased by 2.7 percent.

Roaming. According to one analyst, there has been a reduction in roaming rates in the past year or
two.l'2 The analyst estimates that U.S. Cellular Corporation dropped its local average roaming rate per
minute by 50 percent between the fourth quarter of 1997 and the first quarter of 1999 from $0.75 to
$0.37.1° Another analyst estimates that the average effective roaming yield (roaming revenues divided
by MOUs) for five companies will fall from $0.44 to $.0.36 between 1999 and 2000.""* One analyst
attributes the reduction in roaming rates primarily to a new switching capability and rural buildout by
affiliates of major carriers."”® First, carriers have developed the functionality to allow digital handsets to
switch between the A and B cellular and PCS bands, provided the customer has a dual band phone and
the digital standards are compatible. In contrast, old analog phones were programmed to search only for
one of the two cellular bands and had to be manually reprogrammed to roam on another network. Due to
this technological advancement, the major carriers are able to leverage large bundies of roaming minutes
when negotiating for roaming rates. Second, several major carriers have negotiated agreements with
affiliates to build out their secondary and rural markets."'® As a result, carriers have additional
alternatives for their traffic, potentially lowering roaming rates."” Competition from firms with Jarge or
nationwide footprints that are able to minimize the need for roaming by their customers may be forcing
other firms to lower their roaming rates."® - : . -

A The Consumer Price Index (“CP[") is a measurc of the average change over time in the pficeé paid by
urban consumers for a fixed market basket of consurner goods and services. The basket of goods includes over 200

categories including items such as food and beverages, housing, apparel, transportation, medical care, recreation, - .

education, and communications. The CFI provides a way for consumers to compare what the market basket of
goods and services costs this month with what the same market basket costa month or a year ago. Starting in
December of 1998, this basket of goods included a category for cellular telephone services. All CPI figures
discussed in this paragraph were taken from U.S. Department of Labor, Bureau of Labor Statistics databases found
on the Bureau of Labor Statistics' Internet site at <htm:!fwww.bls,gov!sahome.hunl>. :

. V2. The Urge to Merge, at 9.
W3 77 The rates quoted do not inchade toll charges. Jd. - __

s Lmda L. Mutschler and Néccmﬁh.l:\ajoie, ﬁé-Nart Generation IV il’ireless in the US, Merrill Lynch & Co.,
Mar, 10, 2000, at 41 (#2000 Merrill Lynch Report”).

. f . e
1S The Urge to Merge, at 9.

16 Sop Section ILA.3.3, Supra.

W The Urge to Merge, at 9.

R e
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Prepaid. Although a number of analysts predict that at least half of new wireless users will subscribe to
a prepaid pricing plan within the next several years, only approximately 6 percent of U.S. wireless phone
users currently subscribe to prepaid plans.'” This contrasts sharply with the experience of prepaid
wireless in Europe. For example, almost all new wireless subscribers in Italy and the United Kingdom
were prepaid in 1999." '

Prepaid subscnibership has generally increased at 3 more gradual rate in the United States. As reported in
the Fourth Report, Powertel is a broadband PCS operator with a substantial number of prepaid
subscribers.'" As of March 31, 2000, Powertel reported that 44 percent of its subscriber base was on
prepaid pricing plans.'? This is a substantial increase over the 20 percent of Powertel subscribers on
prepaid plans as of the end of the first quarter of 1999." VoiceStream reported that as of March 31,
2009, it had 500,000 prepaid subscribers out of a total subscriber base of 1.8 million.'* AT&T
announced a national prepaid plan in September that permits wireless subscribers to call from any
location without incurring any additional roaming or long distance charges.'” Sprint PCS has been
protnoting an altemative approach to traditional prepaid called “Automatic Spending Limits” (*ASL”),
in which the wireless subscriber pays a deposit that becomes their monthly spending limit.'*® ASL,
which enables subscribers to access the same pricing plans as postpaid subscribers, accounted for about
15 percent of the Sprint PCS subscribership as of May 9, 2000, whereas traditional prepaid accounted for
about 2 percent.'”’ Leap Wireless is offering a prepaid local wireless service in Chattanooga and
Nashville."” This prepaid service, which is marketed under the Cricket brand, is priced at $29.95 per

_ '¥°. Elizabeth V. Mooney, Prepaid faces its conundrum: It's more expensive, RCR RADIO COMMUNICATIONS
REPORT, Apr. 3, 2000, at 14, reporting on predictions from analysts at Donaldson, Lufkin & Jenrette Securities
Corp., Strategis Group, and The Yankee Group. . -

120 Todd Rethemeier, The Mobile Millennium - Wireless Telecommunications Services, J.P. Morgan
Securities, Inc., May 3, 2000, at 13. This report suggests fwo main reasons for the greater number of prepaid
subscribers in Europe: (1} European consurmers are much more accustomed to prepaying for purchases; and (2)
calling party pays enables prepaid wireless subscribers to use the phone for incoming calls without incurring any

12 See Fourth Report, 14 FCC Red at 10160-10161.

2 Powertél, Inc. Announces First Quarter 2000 Financial Results, News Release, Powertel, Inc., Apr. 27,

VB Powertel, Inc. Announces First Quarter 1999 Financial Results, News Release, Powertel, Inc., Apr. 29,
1999,

12 VoiceStream Wireless Announces First Quarter 2000 Financial Results, News .Rele.ase, VoiceStream
Wireless Corp., May 8,2000. - - e I S

5 AT&T Launches Notional PrePaid Wireless Offer, News Rcl;r.‘:-ase, AT&'I.',. Sept. 13, l99§.

12 Linda J. Mutschler and Naeemah Lajoie, Sprins PCS, Equity Research, Memll Lynch & Co, May 9, 2000,
at 3, : S

L 7

' Affordable, Flat-Rate Cricket Wireless Service Launches in Na.shw‘lfe,.PR News\,ﬁre’ Jan. 31, 2000,
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month to make and/or receive an unlimited number of local calls and was designed to compete with local
wireline service.'”

¢. Consumer Response

Some of the key metrics reported by mobile telephone aperators, such as net new subscriber growth,
MOUs, and increasing average revenue per unit (“ARPU”), demonstrate the increased demand for and
reliance placed on mobile services.

Net New Subscriber Growth. As discussed above, 1999 saw a 24 percent increase in the number of
subscribets, compared to increases of 25 percent in 1998 and 26 percent in 1997.%9 In absolute terms,
1999 net additional subscribers, 16.8 million, reached a new high compared to previous year increases.**!

The Fourth Report discussed the fact that, since their initial launches in 1995, non-cellular carriers have
consistently taken an increasing share of the industry’s subscriber growth, previously reaching as high as
50 percent in 1998.'2 That trend has continued during the past year, with non-cellular carriers attracting
between 50 and 64 percent of the industry’s total new subscribers in each quarter of 1999." According
to at least one analyst, this trend will continue, with these carriers achieving a 75 percent share of annual
growth by the middle of this decade.™

Minutes-of-Use. As discussed in last year’s report, operators have designed their pricing plans to
increase subscribers’ MOUs, not just total subscribership.””* This trend continued during 1999. While -
estimates of average MOUSs per subscriber per month (“average MOUs”) vary, all show an increase
between 1998 and 1999. According to the Cellular Telecommunications Industry Association’s
(“CTIA™) mobile telephone survey, average MOUS were 180 between July and December 1999, an .
increase of 38 percent from 130 MOUs during the same period in 1998."¢ Two other industry analysts,
using somewhat different methodologtes, reported higher 1999 MOUs but a lower growthrate than

9 77 Subscribers cannot roam on this system, but long distance calling is available at an additiopal charge
through a separate prepaid account. See aiso Carleen Hawn, E-Commerce: Mobile Manicurist: Wireless providers
have long catered to the wealthy. At last, an upstart unveils a service tailored to working stiffs. FORBES, Dec. 13, -

1999, available in 1999 WL 28466348.
B0 See Appet.ldiJ;B, Table 1, p. 3-2.
B 1. .
1% S;e .Foun.h.Re;aor;, 14 FCCRcd at 10167. ..
133 See Appendix B, Tabie 7, p. B-10.

1% See DLJ Report, at 15.

15 Sop Fourth Report, 14 FCC Red at 10163.

esults, News Release, Cellular Telecommunications Industry Associm .
jers’ December 31, 1999, then divide

Apr. 11, 2000. CTIA aggregated all of the camiers MOUs from July T through D¢ , 1999,

by the number of subscn“ber%, and then divided by six. Telephone conversa on with Robert Roche, CTIA, June 16,

2000, - S C L .

13 T4 Reports 1999 Survey R
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CTIA. The first analyst estimated average MOUs of 200 in 1999,%” an increase of 20 percent from 170

MOUs in 1998."*¥ The second analyst calculated 242 average MOUs in 1999, also a 20 percent increase
from 199in 1998."* . - . .

Increasing MOUs most likely reflect the decreasing prices and the general wider acceptance of and
reliance upon wireless service. This trend may also indicate that mobile telephony is moving away from
Just complementing existing wireline voice service and towards competing directly with it. According to
one analyst, mobile telephone customers’ share of total voice MOUs has increased from 3.2 percent in
1997 to 4.5 percent in 1998, and to 7.1 percent in 19991 : '

ously since CTIA began
gathering data on it, going from 2 peak of $98.02 in December 1988 to a low of $39.43 in December

1998."" However, in 1999, ARPU has actually increased slightly, first to $40.24 in June 1999 and then -

to $41.24 in December 1999. Analysts attribute this rise to increasing MOUs 2~ -

f. Factors Affecting Growth and Competitive Development

() Coverage by Technology Type

The desire by operators to create nationwide footprints for their chosen digital teclniology continued |
during 1999. The Fourth Report discussed how this drive stems from cellular operators needing to
improve capacity as well as increase their advanced service offerings, and from broadband PCS and

digital SMR operators needing to expand their footprints to increase their competitiveness.’® To

(CDMA, TDMA, GSM, and iDEN), the Commission has prepared
the coverage by all of the relevant operators.'

B7 - payl Kagan Associates, Inc., Kagan Projections: Wireless Heading Towards One-Third Total U.S. Usage,
WIRELESS MARKET STATS, Qet. 27,1999, at 5. : : : _ . o

138 See Paul Kagan Associateé, Inc.,, Wireless Share of Toal US. Cbmmunicatx‘oné MOUS.‘ 1995'~2005', |
WIRELESS MARKET STATS, Jan. 31, 1998, at 2, and Paul Kagan Associates, Inc., Kagan Projections: Wireless
Heading Towards One-Third T, otal U.S. Usage, WIRELESS MARKET STATS, T

Oct. 27, 1999, at5.
" AT&T Wireless Surges to the

Lead in Nine Out of 13 Markess Included in Study, News Release, J. D.
Power and Associates, Sept, 23, 1999, - ST B Sy, News st

10 : , - - - .
See Paul Kagan Associates, Inc., Wireloss Share of Total U, Communications MOUs: 1997.2007,
WIRELESS MARKET STATS, Jan. 31, 1998, at 2 and Pau] K " '

2gan Associates, Inc., Kaoan Projections; Wirel,
Heading Towards One-Third Total U S, Usage, WIRELESS MARKET STATS, Oct. 27?1 990 :fs. o : e

(2

" See Appendix B, Table 1, p.B-2.
"2 See DLJ Report, at 7.

% See Fourth Report, 14 FCC Red at 10170, |

14

See Appendix F, Maps 2-5, pp, F-3 -6,
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CDMA and TDMA technologies are deployed in the networks of both cellular and broadband PCS
operators.' To date, CDMA has been launched in at least some portion of counties containing 204
million people, or 80.8 percent of the U.S. population." To date, TDMA has been launched in at least
seme portion of counties containing 207 million pecple, or 81.6 percent of the U.5. population."” Based
on the footprints of the carriers that have committed to using the tvo technologies, CDMA could
potentially be deployed to 100 percent of the U.S. population and TDMA could potentially be deployed
to 98.6 percent.

In the United States, only broadband PCS operators are deploying GSM technology. Carriers that have
committed to using GSM have a combined footprint covering 247 million POPs, or 91 percent of the
U.8. population. To date, GSM has been launched in at least some portion of counties containing 165
million people, or approximately 65.3 percent of the U.S. population.'*- :

The analysis of iDEN coverage is limited to the largest digital SMR provider, Nextel. While Nextel is _
not the only provider using iDEN," it is the only one for which detailed coverage information is L
available. To date, Nextel has launched iDEN-based service in at least some portion of counties L
containing over 185 million people, or approximately 73.3 percent of the U.S. population.'®

. Foreigﬁ Mobile Telephone Market Comparison

As mentioned above, many U.S. carriers are beginning to form alliances or acquire networks in foreign L
markets in order to expand into additional mobile telephone markets. A comparison of the major trends .
in the U.S. mobile telephone market with those in Western Europe, which most resembles the United R
States in terms of economic development, shows that while penetration levels are higher in Western
Europe, average MOUs are higher in the United States. Also, innovative mobile data applications are .
being used more-widely in Europe than in the United States. These and other intemational mobile data
-developments are discussed in Section ILB, infra. - , : Ce

The fn:ost .pfomincnt' diff&cnbc between the U.S. aﬁd Westemn European mob_ilc teiephone markets _is that | ;_;‘ &5
the Western Buropean markets are achieving greater penetration levels and higher average penetration '
growth.'”” On average, Western European penetration reached 40 percent at the end of 1999 compared to

using counties and the cellular-based coverage is
Rural Service Areas (‘RSAs™). MSAs and RSAsare
The same caveats mentioned abovein = -

45 ' The broadband PCS-based coverage is estimated
estimated using Metropolitan Statistical Areas (“MSAs”™) and
sometimes referred to collectively as Cellular Market Areas (“CMAs").
Section I1.A.1.c apply to these data as well, , _

M6 See Appendix B, Table 7, p. B-10 and Appendix F, Map 2,p- F-3.

e o

W7 14 atp. B~10 and p. F4.

M 14 gtp. B-10and p. F-5.

M See infra note 185. - | L
10 co0 Appendlx B, Table 7. p B-10 audAppendix F, Map ip F-'ﬁ : .

151" A1l of the foreign penetration figures mentioned in this paragraph are taken from the DLJ Report, at 6. I
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32 pcrcént in the United States.™ The penetration rates of individual countries vary widely, however,
ranging from a low of 28 percent in Germany to a high of 65 percent in Finland. In 1999, Westem
Europe also increased penetration levels at a faster rate than the United States. On average, Westem
Europe’s average penetration increased by 67 percent over its 24 percent average penetration in 1998,
This is almost three times higher than the 23 percent penetration growth in the United States during
1999. Two countries, Spain and Greece, were able to at least double their penetration levels — from 18
percent to 38 percent and from 18 percent to 36 percent, Tespectively.

While a higher percentage of the Western European population currently subscribes to mobile phone
service, average MOU data shows that subscribers in the United States are using their phones to a greater
extent. One analyst estimates that average MOUs in Western Europe will be 145 at the end of 2000.15?
The same analyst estimates that average MOUs in the United States will be 52 percent higher at 221 at

the end of 2000."* The analyst speculates this may be due to the higher penetration of prepaid setvice in -
Europe, which tends to dilute per subsctiber traffic.'s ' '

telephone penetration did not pass the 3 percent leve] wnti] 1999,'" mobile telephone operators in that
country added more than 16 million new customers between October 1998 and October 1999, Ip,
addition, although no country in Latin America has penetration levels comparable to those of the United -
States and Westermn Europe, mobile telephone subscribership is growing rapidly there. According to one

- analyst, eigllslt countries in Latin America at least doubled their penetration levels between June 1998 and
June 1999, ;

2 See supra note Il?r_.
' Michaei 1. Rolling and Thomas P, Vincem, The Wireless EDGE, Salomon Stmth Barney,
1% . L

i

Japan and Hong Kong, similar to the United States
penewxation levels than the United States, of 27 percent

""" Excluding Hong Kong,
158 pry Report, at 75,

199 1. at 84.
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infrastructure. Regardless of the many differences among countries, the result over the past several years

has been the same: mobile telephony is becoming an essential part of most cultures and economies across
the globe.

h. Increased Demand For Spectruin

1t appears that the market value of licenses enabling use of spectrum suitable for mobile applications has
been rising over the last year. For example, in December 1999 Nextel offerzd a total of $8.3 billion, or
$2.31 per MHz-pop, for the licenses formerly held by NextWave Telecom, Inc.®® (This offer was
contingent on elimination of the rule that reserves these licenses for “entreprencurs” and would prohibit
Nextel from acquiring them.) In an April 2000 auction held in the United Kingdom for spectrum to be
used for 3G mobile services, winning bids averaged $4.27 per MHz-pop."®! In comparison, winning bids
in the original A/B block auction, which clesed in March 1995, averaged $0.46 per MHz-pop.'# This
increase in values is generally considered to result from increased predictions about future demand for
mobile services, including mobile data services in particular.'® The Commission has been moving to
provide spectrum to satisfy this increased demand. For example, the auction of licenses for certain C and
F block PCS spectrum has been scheduled for this year and the licenses for 700 MHz spectrum will be
anctioned in March 2001 In addition, the Commission’s general policy of allowing flexible use of
spectrum licenses, rather than allowing only specific, narrow uses, should help make spectrum resources
available to satisfy competing demands in an effective fashion." Similarly, Commission efforts to .
facilitate the development of secondary markets for spectrum licenses will also help to meet new
demnands for spectrum.'® While this information appears in the mobile telephone section, it is equally
relevant to mobile data. '- ‘

160 Nextel Communications, Inc., Petition For Expedited Declaratory Ruling, In the Matter of Clarification of
the Commission’s Rules and Policies Pertaining to the Designated Entity Holding Period and Related Rules and
Policies in Cases of Licensee Default and Bankruptcy (Dc;ember 21, 1999).

161 John M. Beﬁédhe, etal, Spe'ctrurri Auction Update ~ Lessons from thet UK, Lehman Brothers, May 11, |
2000 (“U.K. Lessons™); FCC calculations based on publicky avaﬂable information.

162 (ommercial Mobile Radio Service Information: Announcing The Winning Bidders In The FCC’s Auction
OF 59 Licenses To Provide Broadband PCS In Major Trading Areas: Down Payments Due March 20, 1995, Public
Netice (tel. March 13, 1995). The results of the recent FCC auctions of ?CS and paging licenses do not coguadlct
the finding that values have been rising. The PCS auction ended in Apn.l 15!99, befor_e r.nuch of the recent increase
occurred, and high bids in that auction were also reduced because participation was liznited to firms q:lxiahfymg as
entrepreneurs. The paging auction that closed in March 2000 primarily involved highly encumbered licenses.

1 Sereg., UK. Lessons, at2 and 18- -

164 4 oo of Licenses for Cand F Block Broadband PCS Spectum Postponed Until NovemberBZSl', dzsooo,
Public Notice, DA 00-1246 (rel. June 7, 2000); Auction of Liceuses in the 747-762 m;c:) 537-792 MHz Bands
Postponed Until March 6, 2001, Public Notice, WT Docket No. 69-168 (rel. July 31, ).

ectrum to Encourage the Development of Telecommunications
14 FCC Red 19868 (1999).

Secondary Markets in Radio Spectrum, Public Notice,

19 See Principles for Reallocation of Sp
Technologies for the New Millennium, Policy Statement,

166 Soe FOC Announces Agenda For Public Forum on
DA 00-862 (rel. May 23, 2000).
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2. Cellular Sector Analysis

The Commission began licensing of commercial cellular systems in 1981 and completed.licer.nsing the
majority of systems by 1992. The Commission divided the United States and its possessions into 734
cellular market areas (305 Metropolitan Statistical Areas [“MSAs”] and 428 Rural Service Areas
[“RSAs”], and a market for the Gulf of Mexico). Two cellular systems were licensed in each market
area. The Commission allocated 50 MHz of spectrum in the 800 MHz frequency band for the two
competing celular systems in each market (25 MHz for each system).

a. Cellular Sector Structure

The effects of the consolidation discussed above have been particularly noticeable in the cellular sector.
Of the 12 companies on the mobile telephone sector’s list of the top 25 operators by subscribership (pro

- forma year-end 1999) that have consolidated since the end of 1998, seven were cellular-only operators
and two others were predominantly cellular carriers with broadband PCS operations.'”” As a result, the
three largest carriers on the pro forma year-end 1999 top 25 subseriber list controlled systems serving 82
percent of all cellular customers.'® The top three carriers previously had controlled only 40 percent at
the end of 1998."° ‘ :

b. Response to'.'Competition

The efforts of cellular operators to increase their capacity and expand their service offerings by
deploying digital technologies, as discussed in the Fourth Report,” has continued during the past year.
Digital technology allows expansion of capacity without degradation of service for existing customers.
The extra capacity also permits the inclusion of advanced services such as short messaging service
(“SMS”). As discussed above, cellular operators are also attempting to deal with capacity constraints by
testing and deploying the technology to utilize both cellular and PCS frequencies within the same
geographical area.'”* . S - : .

17 Gee Appendix B, Table 3, p, B-5,

168 1 |

6y Id

D e Fourth Report, 14 FCC Red at 10173,
U1 See Section ILA.1 b, supra, '

172

FCC estimates are based on 1998 MSA/RSA populations,
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3. Broadband PCS Sector Analysis

Broadband PCS is similar to cellular service, except that broadband PCS systems operate in different
spectrurn bands and are designed to use a digital format. The Commission has set aside the spectrum
between 1850 MHz and 1990 MHz for broadband PCS. This spectrum includes 120 MHz divided
originally into three blocks of 30 MHz'™ each and three blocks of 10 MHz cach. Two of the 30 MHz
blocks are assigned on the basis of 51 Major Trading Areas (“MTAs”)."”* One of the 30 Mz blocks and
21l of the 10 MHz blocks are assigned on the basis of 493 BTAs."” The Commission’s broadband PC3S

 allocation also includes 20 MHz of spectrum for unlicensed broadband PCS.'™

The year since the release of the Fourth Repbrr has been one of strong growth for broadband PCS
operators. In that time, seven new broadband PCS operators have commenced service, and
subscribership of operators for whom public information is available has increased by more than 100

percent to 14.5 million.'”
a. Broadband PCS Sector Structure

The current structure of the broadband PCS sector revolves around four groups of companies: (1) AT&T
and its partners; (2) Sprint PCS and its partners; (3) VoiceStream and its partners; and (4) other
companies. The AT&T family consists of AT&T’s significant, wholly-owned cellular and PCS
properties, as well as the joint ventures it has with four companies: Cincinnati Bell (now 2 subsidiary of

I The Commission has tentatively concluded that each 30 MHz C block license available in future broadband

PCS anctions should be reconfigured into three 10 MH2 C block licenses. See FCC Proposes Rule Changes For
Upcoming C and F Block Auction To Encourage Advanced Wireless Services and Small Business Opportunities

Nationwide, News Release, (rel. June 1, 2000).

1% - Major Trading Arcas are Material Copyright (¢) 1992 Rand McNally & Company. Rights granted
pursuant to a license from Rand M¢cNally & Company through an arrangement with the Personal anm.unicauon_s
Industry Association. MTAs are combinations of two or more BTAs. Rand McNally’s MTA gpemﬁcauon contains
47 geographic areas covering the 50 states and the District of Columbia. For its spectrum auctions, the Commission
has added the following MTA-like areas: (1) Guam and the Northern Mariana Islands, (2) Puerto Rico and the uUs.
Virgin Islands, and (3) American Samoa. In addition, Alaska was separated from t.“ne Seattle MTA into itsown

i
[

were permitted to elect to disaggregate their licenses and
return 15 MHz of C block spectrum to the Commission. Asaresult, 2 npmbcr of licensees elected to disaggregate
<ome or all of their licenses, creating some BTAs with scven spectrum licenscs. See Amendment of the
Commission’s Rules Regarding Installment Payment Financing for Personal (;ommumcauons Services gPCS)
Licensess, WT Docket No. 97-82, Second Report and Order and Further Notice of Proposed J.?uk a?lakwg, 12 FC(i‘,
Red 16436 (1997); Amendment of the Commission’s Rules Regarding Installment Pa.ymcnt‘ Financing for quna
Communications Services (PCS) Licensees, WT Docket No. 97.82, Order on Reconsideration of the Second Report

and Order, 13 FCC Red 8345 (1998).

15 J1 June 1998, broadband PCS C block licensees

17 Unlliccn;séd.broadband-l-’(-is 1s used for short-réng? éommuniéat;’ons such as local area networks in offices.
Such systems operate with very low power and have a limit on the duration of transmissions.

" See Appendix B, Table 6, p. B-9 and Table 8, p.B-11.
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Broadwing), TeleCorp PCS Inc., Tritel Inc.,"”® and Triton PCS Holdings Inc. AT&T has sold portions of
some of its broadband PCS licenses to the joint ventures in return for a minority ownership interest in
them. These companies are currently deploying TDMA technology and AT& T serVic?e under the brand
name SunCom in certain areas of the country. The Sprint PCS family consists of Sprint PCS and 18
affiliates. Each of the affiliates has an agreement with Sprint PCS in which it agrees to use Sprint’s PCS
licenses to deploy CDMA, technology and Sprint PCS-branded service in specific areas of ihe country.!”
Some of the affiliates also own their own broadband PCS licenses, and at least two affiliate; — US .
Unwired and Via Wireless — are using a combination of their own spectrum and Sprint’s to Geploy
service, The VoiceStream family, which began as a unit of the cellular operator Western Wireless Corp.,
now includes licenses that VoiceStream has acquired from Omnipoint and Aerial, as well as five joint

Verizon Wireless, the SBC/BellSouth wireless joint venture, and Powertel, along with 2 number of
smailer operators. Like AT&T, Verizon Wireless has significant cellular operations, but now owns PCS
licenses covering 101 million POPs,'® Under the proposed SBC and BellSouth wireless joint venfure,
the new company would cover approximately 47 million POPs primarily in the southeastern, :
midwestern, and western United States with mainly TDMA and GSM technologies.! Lastly, PowerTel
is constructing a GSM-based network throughout much of the southeastern United States.

its cbvei'age is not as
markets that have yet to see

any operators compete with the incumbent cellular operators, Consequently, the tracking of broadband

PCS deployments remains an important metric of sector development.-
Currently, broadband PCS operators have d
portion of counties containing more than 217

To illustrate the types of markets in which broadband PCS oj:erﬁtors hlave. been cmcentrating their
deployment efforts, this report divides the counties into quartiles by their total populations.'® Of the
counties in the top quartile, 85.8 percent have at least one broadband PCS ¢

: perator providing some
coverage. In the second quartile, 52.5 percent of counties have some coverage, and 33 .4 percent and.

Page 32 of 149

12,0 percent of counties in the bqttpm__tw_o quartiles, respectively, have some broadband PCS coverage.
Tp PCS Inc. acquired Trite! Inc. subject to Tegulato .a. ral f FCC. Me:
Tritel, Telecorp PCS Complete ‘Merger of Eguals,” AssoclaTep PREss Nﬁwmmﬁg? Sﬂzcooo

™ See,eg,US Unwired Inc., Form 4249(B)(1), May 17,2000, at 7. :
150 : SO

The Urge to Merge, at 36,

‘3’ .. Jd_, at 53-54. Some CDMA markets are in the process of being converted to TDMA. 14, aft 45.
ls’z L. . - ) : . ’ - ! . " n

See Appendix B, Table 9A, p. B-13 gnd AppcndixlF., Map 6, p. F-?: '

' See Appendix B, Table 9G, p, B- 14,
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4, Other Competitors: Nextel Communications, Other Specialized Mobile
Radio Operators, Resellers, and Satellite Operators

This section discusses four other types of operators that are competing in the mobile telephone segment:
the digital SMR provider, Nexiel; other SMR operators; resellers; and satellite operators.

a. Nextel Communications, Inc.

For a number of years, SMR service providers have been a source of competition in some mobile
telephone markets. The Commission first established SMR in 1979 to provide land mobile
communications on a commercial basis. While the primary use for SMR traditionally has been dispatch
services,"™ SMR systems have always had the ability to offer “interconnected” service allowing access 10
the PSTN. However, until recently SMR systems have suffered from limited capacity.

By increasing capacity, digital technologies have enabled SMR providers to become miore significant
competitors in mobile telephone markets. As explained in the Fourth Report, the operator most
responsible for using digital technology 1o make SMR a mobile telephone competitor has been Nextel,
with its deployment of Motorola, Inc.’s iDEN technology.® Nextel has combined various billing
features, a near-nationwide footprint, and handsets that can be used for both interconnected service as
well as traditional dispatch type services (marketed as “Direct Connect®”) to create an offering targeted
to business users.’* Nextel continues to compete successfully in the mobile telephone market. During
1999, Nextel was the second fastest growing operator, adding more than 1.7 million customers. o
Nextel’s iDEN subscribership of 4.5 million makes it the seventh largest mobile telephony provider in -
the United States. The company hasrolled out service in counties covering over 70 percent of the
nation’s population. Nextel also conti ued to have the highest ARPU levels in the industry, reaching as

high as $74 per subscriber per month, during 1999."*
b. Other Specialized Mobile Radio Operators

Trﬁditiéﬁéhy, urban SMR operators .had' 6rﬂy a iir_nitcd ability to offer mobile tfelcph_one services. This
limitation has been due to a number of factors, ineluding limited spectrum availability and the preclusion
of spectrum reuse by traditional, analog, high-power, single site u'ansmitter systems employed by SMR -_

134 See Section 1.C, infra, fd_r 2 discussion of the dispatch market. _' o S
W See Fourth Report, 14 FCC Red at 10176-10177. To our knowledge, the oaly othier SMR licensee
currently offering service using digital technology is the Southern Company, with its Southern LINC telecom

subsidiary. Southern LINC uses an iDEN network and focuses more on the md%ﬁmal dispatch macrlket. See :Sicd;lon i
I1.C, infra. In the past year, one new SMR licensee, Pacific Wireless chl_molfoglcs, Inc., announce planlg gv eploy

an iDEN network in central California. See Motorola and Pacific Wireless Sign Agreement To Prolv;cgleg . _
Integrated Digital Network in California’s Central Valley, News Release, Motorqta_. Corp-, .D_cg. 1, -

1 5pe Nextel Communications, Inc., Form 10-K, Dec. 31, 1998, 2t 3.
187 - Next-ef Reﬁofrrs 1999 Ré;'mfts,' News Release, Nextel Communications, Inc., Feb. 22, 2000 .
188 Nextel Reports Record Third Quarter 1999 Results, News Release, Nextel Communications, Inc., Oct. 18,
1999. T .- _
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operators.'™ In contrast, SMR operators in less spectrum-scarce, rural areas have faccc! fcwg capacity
difficulties and, consequently, have had a greater ability to offer mobllc_telephone services."™ For
example, prior to its 1997 merger with Nextel, Pittencrieff Communications, Inc. focused on rural areas
and presented its service as an alternative to cellular service.” As recently as 1996, SMI]é operators
other than Nextel had several hundred thousand customers using interconnected service.

C. Resellers

providers and reselling it at retail prices.’ According to a survey performed for the Association of .
Communications Enterprises (“"ASCENT,” formerly the Telecormmunications Resellers Association), the

resale sector currently accounts for approximately 3 percent of all mobile telephone subscribers.' In

1999, the top 20 resale providers had over 1.4 million subscribers, which is an increase of 29 percent .

over 1998."* Worldecom, Inc. (“WorldCom,” formerly MCI WorldCom Inc.) is by far the largest reseller |
with 950,000 customers in 1999, accounting for over half of all the subscribers reported by the 20 largest :

{ resellers. The remainder of the top 20 resale providers saw their combined subscribership decrease by |
A 60,000 during 1999,'% - - : ' . o -

Resellers offer service to consumers by purchasing airtime at wholesale rates from facilities-based \
|

d. Satellite Operators - -

The first global satellite-based mobile telephony operator, '’ Iridium LLC (“Iridium™), filed for Chapter
11 bankruptey protection from creditors on August 13, 1999.*% On March 17, 2000, Iridium announced

¥ Nextel Communications, Inc., Form 10-K, Dec. 31, 1996, at 5.

% Pittencrieff Comumunications, Iné., Form 10-K, Dec. 31, 1996, at 4,
191 I(i.

¥ See RCR Top 20 SMRs, RCR RADIO COMMUNICATIONS, Feb, 10,1997, at 14, This is the most recent Tép
20 SMRs list published by RCR Radio Communications. . ' ) S R

19 Interconnection and Resale Obligations Pertaining to Commercial Mobile Radio Services, CC Docket No. i
94-54, First Report and Order, 11 FCC Red 18455, 17 10-11 (1996), 61 Fed. Reg. 38399 (July 24, 1996).
TRA Releases Yankee Group Study on Wireless Resale; Report Prediets Size
in § Years, Ncws_ Release, Telecotnmunic

. of Resafe Market Will T &ple
ations Resellers Association, Feb, 23, 2000. _

", See Appendix B, Table 11, p. B-16,

study commissioned by ASCENT, wireless retail prices fell
rates for resellers fell less than 15

percent. Nancy Gohring, § 2 pasttwo years while wholesale
. Ouring, Spectrum: Resale To R -k : May 1,
2000. WorldCorm, due to s large bargaining power, might have been able to negotiate oy suyeror N, May

¥ 10 end users by mobile satellite |j i -
CFR §20.9(10). S . ensees are considered to be CMRS. See 47

% L eslie Cauley, Iridium Files for Bankruptcy Prose

. ction Afier Iis Bo dh Cp
STREET JOURNAL, Aug. 16, 1999, available in 1995 W1 s 54£565. rRolders Submit Peition, WALL

| |
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that it was ceasing operations. '** At this time, Motorola, the system’s operator, continues to maintain the
system, and limited service is being provided through operational gateways. Iridium had about 50,000
subscribers at the end of 1999.%*

1CO Global Communications Ltd. (“ICO”) declared bankruptcy in August 1999. In December 1999, the
bankruptcy court granted final approval of 2 $1.2 billion bailout package led by Craig McCaw.™
McCaw is now focused on ICO and his own proposed satellite network, Teledesic.”?

In February 2000 Globalstar Telecommunications Ltd. (*Globalstar”) announced the commercial
availability of its mobile satellite service throughout the United States.?® Globalstar’s 48 satellite system
utilizes a “bent-pipe” architecture, in which each call goes up to the nearest satellite.® The satellite
receives the signal and retransmits it to the nearest land-based gateway where the signal is routed into the
jandline system. Globalstar’s tri-mode handheld phones operate in satellite mode, and in digital and
analog cellular modes wherever cellular service is available.2” The handsets weigh slightly more than 11
ounces, and are priced around $1,500.*% The company is offering a number of domestic pricing plans,
with monthly service fees ranging from $30 to $370 and per-mimite fees from $1.69 to $1.39.% Data
capabilities at 9.6 kbps include e-mail, fax and file transfer, as well as short message service, and are
expected to be available later in 2000.°

In March 2000, Globalstar lowered its handset prices by as much as 25 percent.” The company also
launched a price promotion that gave new and existing subscribers 30 percent off of their monthly access

199 Mo Buyer Found: Iridium Begins Process Of Shutting Down, COMMUNICATIONS DAILY, Mar. 20, 2000,
available in 2000 WL 4694740, T ' :

i Séott Thurm, Jridium Set to Get $75 Million From Investors Led by McCaw, WALL STREET JOURNAL, Feb.
10, 2000, availabie in 2000 WL-WSJ 3017486. . . .

21 A ntony Bruno, McCaw, Chandra Bail Out ICO, RCR RADIO COMMUNICATIONS REPORT, Dec. 13, 1999,
avaifqbi’e in 1999 WL 28241242. T : . o . o

! \toCaw Readies Plans For ICO And Teledesic, COMMUNICATIONS DAILY, Apr. 21, 2000, available in 2000
WL 4695098, : o " . - . - . -

25 Globalstar US}J Launches Full Commércial Availability o, Mobile Satellite Phone Service: Voice C?ve{'age :
Now Reaches Everywhere in the United States, Canada and Mexico, News Release, Gl_obal;tar Tgle;ommlmlcauons
Ltd., Feb. 28, 2000. : o : : . e

Ll 7}

1

26 1 .

27 The “Beyond Basic” plan is $29.99 per month plus $1.69 per nﬁfnute for ;z_ttellitc alrtnnc The “Beyond '
100 plan is $169.99 per month and includes 100 minutes of sate!lihc airtme; ad_ch'tlonal minutes are $1.49.j"f1'he
“Beyond 250" plan is $369.99 and includes 250 minutes of satellite aurtime; additional mintes are $1.39. Id.

o g | _

M etobalstar Stashes Airtime, Hardware Costs, WIRELESSNOW, Mar. 27, 2000. In addition, a number of -

Globalstar resellers, including ICC Public Communications Systems, Norsat, and GMPCS are offering rebates to

{continued....}
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fees and domestic airtime until July 15.”° While Globalstar’s original predictions called for nearly
700,000 mobile subscribers by the end of 2000, it has reduced that number closer to 400,000.2"

B. Mobile Data
1. Introduction

Mobile data service is the delivery of non-voice information to 2 mobile device.2 Mobile data services
run the gamut from paging/messaging, to Internet access, to e-mail delivery.?” Mobile data devices
include telephone handsets, pagers, handheld computers, personal digital assistants (“PDAs”), and laptop
computers equipped with wireless modems. A variety of wireless providers are involved with these
rapidly evolving services.

For years, analysts discussed mobile data extensively, rerarking in each of the Ppast several years that
“this will be the year that mobile data takes off "** Despite such prognostications, however, analysts
estimate that just 2 percent of mobile traffic is currently data.*"® Analysts note that this may be due
partly to unsatisfied demand for voice services driving the growth of new subscribers.?'¢ Still others

argue that, as with wireline Internet service, a critical mass must be achieved in order for widespread
market appeal to materialize.?"” ' '

News Release, Globalstar Telecommunications Ltd., Mar, 31, 2000, _

21

" Andy Pasztor, Globalstar's Chief, Says the Sky Isn't Falling On Satellite Phone Service but Asks for
FPatience, WALL STREET JOURNAL, Mar, 30, 2000, available in 2000 WL-WSJ 3023681. The project needs one

million subscribers to break even. Id.

Aaron Pressman, Interner Luminaries Hergld Wireless Web World, isi
<hnp:!{ww.foxnews.comfvtcch/022700fw1':eless.sml>. o Feb. 27, 2000 (visited Feb. 25, 2000)

*'* Jonathan Colins, Sprint’s Aggressive Ad Campai ot '
‘ ! paign Could Fire Up Dem
Give It A Bum WAP, TELE.COM, Feb, 2 1, 2000, available iy 2 . }; i anq For Wireless Net Access Or

21 Anita Farrell and Adnsan Ahmad, Mobile Daig

. Handbook, The Road 1o 1h ;
Technology, Merrill Lynch & Co., Sept. 1999, at2 (1999 Merralt sy "y ¢ Mobile Internes, Eutope

17 SSB Report, at 8-9.
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Many analysts believe, however, that the mobile data sector has turned a corner and that it 1s finally
beginning to witniess the long-promised growth in demand and revenues to mobile telephone providers
and other wireless operators.”” Several developments are contributing to this change. First,
technologies offering somewhat faster data speeds are beginning to be deployed and others with much
faster speeds are on the near horizon as the industry starts the transition to third generation (“3G”)
mobile telephone networks,*® which promise services such as high-speed Internet access and mobile
video conferencing. Second, recent technological advances are helping to transform mobile telephone
handsets from simple voice tools to sophisticated data devices. These advances include: Wireless
Application Protocol (“WAP”), a recently-developed protocol for wireless devices; Bluetooth, a _
technology that allows devices such as mobile handsets and laptop computers to interact without cables;
and operating systems designed for mobile telephones and other handheld computing devices. Third, as
evidenced in the wireline context, other technological advances and proliferating applications have made
wireline Internet use an everyday event and have thereby increased the demand for mobile access to the
World Wide Web, e-mail, and e-commerce. The U.S. data services/Intemet market is not only sizeable
(generating $40 billion in annual revenues) but is estimated to be growing at more than 30 percent
annually.Z® In some markets, wireline data traffic is equal to wireline voice traffic.' In this regard,
research indicates that existing mobile telephone subscribers provide a farge potential market of mobile
data users. For exarmple, one study shows that 46 percent of mobile telephone subscribers (or almost 40
million) have wired Internet access at home.> Wireless carriers are anxious to capture even a small
portion of such a vast market.*?

Other potential gro“rfh drivers of the mobilcldata sector include: the tremendous growth in di gigl e
handset use; the low retail pricing for short messaging service (“SMS”); and greater computer literacy.

Analysts forecast tremendous growth potential in the U.S. for mobile data services.”f One forecast
estimates that by 2002 wircless data subscribers will outnumber wireline data _subscnbcrs.m Another

M8 Joe McGarvey, Wireless Access Set to Explode, INTER@CTIVE WEEK, Sept. 22, 1999; 2000 Merrill Lynch
Report, at 32. ' ' : . .

219 Different terms are often us?d when referring to “technologies.” For examplc_, an analyst may label 2
technology as cither a network or standard. See Linda J. Mutschler and Naeemah‘ Lajoie, 4 Day in the Future, The
Evolution to 3G-Wireless/Cellular, Merill Lynch & Co., Apr. 4, 2000, at 2 (“Merrili L}mch' Evolution }?eporf’). _

" Others use the term specification. See IMT-2000 Radio Interface Specifications Approved in I_TUMeenng in
Helsinki, News Release, ITU, Nov. 5, 1999. For purposes of this report, these terms are used interchangeably and
are not intended to give meaning othgr than the most ordinary. _ _

#20. §SB Report, at 24. T

B Knshmm Thiagarajaﬁ, Mﬁbﬂé Phon;e Indu.sby Sprints to 3G, BUSINESS LINE, Oct. 25, 1999, available in -~
1999 WL 28942358. : - :

22 b7 Report, at 10 (citing Yankee Group).

M 3o McGarvey, Wireless Access Set 10 Explode, INTER@CTIVE WEEK, Sept. 22, 1999, L
24 1900 Merrill Lynch Report, at 19; Charles Meson, If It's Wireless, It Must Be Da__ra, A}@CA'SHETV_-’ORK,
July 15, 1999, available in 1999 WL 11825410. S S .

25 g, Appendix C, Table 1,p.C-2. -
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analyst expects at least $35-$40 billion in revenues by 2007 - an annua;l2 ?growth rate of 25 to 30
percent—and 100 million subscribers using some form of mobile data.

Much of what is driving estimates of the potential growth in U.S. mobile data services is based on trends
observed elsewhere. Japanese carrier NTT Mobile Communications Network Inc. (“NTT DoCoMo™), |
for example, launched its i-mode data service in February 1999 and within one year had almost 5 million :
mobile data customers (or roughly 16 percent of its total voice and data subscriber base) and by June had

more than 7 million subscribers.®®  As a result, one analyst estimates that NTT DoCoMo is the largest 5
Internet Service Provider (“ISP”) in Japan.”® Its i-mode service offers e-mail and Internet access at 9.6 1
kbps to a mobile telephone handset. Service is offered on a per transmission basis and the average

incremental revenue per month to NTT DoCoMo for the average i-mode user is $11.20 to $12,15.2% By !

February 2000, i-mode subscribers had access to over 6,000 Web siteq and content provided by 341
cotripanies. ! ‘ . _ S .

For purposes of this report, the discussion of the mobile data services sector is structured predominately
according to the types of devices a consumer would choose for his or her mobile data needs: mobile
telephone handsets, traditional paging and messaging devices, and other handset devices.' Short
discussions on dedicated data networks and telemetry are also included. This structure is somewhat I
arbitrary but convenient given the current state of the mobile data sector. However, because the world of _.
mobile data services is rapidly evolving, due to the emergence of and convergence of technologies and |
services, it is quite possible that next year’s report will be structured in a different manner. i
[

2, Data Services to Mobile Telephone Handsets

To appreciate the types of data services available over mobile telephone handsets, it is important to
understand the evolution of mobile telephone technologies from the first generation to the emerging third
generation (“3G”) of mobile phones*? The first generation of mobile telephone network technologies,
sometimes termed “1G,” represented pioneer analog cellular systems that permitted two-way voice

. | |

(Continued from previous page) S _ |

2% alNetDevices, Wireless Werld Coming, IDC Says (visited Apr. 12,2000) . .- [
%@me.allnetdevices.comfnewsf%ﬂ#ﬂﬂ&l Lide.htm> (citing IDC). :

W SSB Report, at 6-7.

2 2000 Merrill Lynch Report, at 19, _ i
B0 14 at2]. | o

= Id.at18, 20,
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communications, circuit-switched data transmissio, 3 and, through an upgrade, Cellular Digital Packet
Data (“CDPD") services. In the United States, the two original cellular carriers in each geographic area
deployed Advanced Mobile Phone Service (“AMPS”), which is still widely used today.

In recent years, U.S. cellular and PCS operators have been actively deploying their second-generation
networks {(“2G™). GSM, TDMA,** and CDMA are the 2G network technologies deployed in the United
States.?® 2G networks are the first digital mobile telephone networks and offer voice services such as
voice mail and caller ID as well as SMS.¢ In addition, the networks permit packet-switched and circuit-
switched data transmission at speeds of 9.6 to 19.2 kbps,” compared to traditional wireline rates up to
56 kbps and ISDN rates of 128 kbps. This means that a mobile user currently needs 10 mirutes to
download a one megabyte file over 2 2G network at 14.4 kbps compared to less than 3 minutes using
traditional wireline and only one minute using ISDN. The fourth digital technology currently deployed
by U.S. operators is iDEN. As previously discussed, iDEN is a proprietary technology used by some
SMR operators, most notably Nextel ** While iDEN is not always classified within the 2G category, for
purposes of this report, iDEN will be discussed in the same section as the three other 2G technologies.

International Mobile Telecommunications-2000 (“IMT-2000") is an initiative of the International
Telecommunication Union (“ITU”) seeking to integrate the various wireless systems, both fixed and
mobile, currently being deployed and developed under a family of standards to promote global service
capabilities and interoperability after the year 2000. These systems are known outside the ITU as third
generation or 3G systems.™ 3G technology promises Internet access with speeds up to two megabits per
second (“Mbps™) from a fixed location, 384 kbps at pedestrian speeds, and 144 Kbps at traveling speeds
of 100 kilometers per hour.?* Planned 3G services include video and audio streaming and location-

B3 (Sycuit-switched data transmission sets up and keeps a circuit open between two or more users, such that ’
the users have exclusive and full use of the circuit until the connection is released. A voice call is sent overa
circuit. On the other hand, packet-switched data transmission is used for data only and the addresses are read on the
packets by the switches. Each packet can be sent viaa different path and then reassembled at the other end form .
delivery. The Internet is a packet-switched network. HARRY NEWTON, NEWTON'S TELECOM DICTIONARY (14 ed 5
1998), at 154, With a packet-switched network, many users can use the same path, allowing for “cpnnecﬁonless :
access. Linda J. Mutschler and Naeemah Lajoie, A Day in the Future, United States Telecom Services-
Wireless/Cellular, Merrill Lynch & Co., Apr. 4, 2000, at 7-8. : ' -

24 TDMA is sometimes referred to as 1S-54 or 1S-136.

B5 CDMA is also rcférred to as IS-QSA or cdmaOnc " | '
26 1990 Mersill Lynch Report, 3t 26. ot .
57 CDMa, TDMA, and GSM have throughput ates of 9.6 to 14.4 kbps. CDPD, which operates as an overlay
10 AMPs as well as TDMA and CDMA, offers speeds up 1o 19.2 kbps. See Section II.B‘.2_.c, infra.
B8 2000 Merrill Lynch Report, at 66. '

2% Fourth Report, 14 FCC Red at 10161. -

Markets (Conference Call Slides), Heather M. He_nyon, .

200 e o Wi - St .; jes for Global
Third Generation Wireless: Strategizs | Inc, July21,1999. - R L

Consultant, International Wireless Practice, The Strategis Group,
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based services that could, for example, notify travelers of 2 concert in a city they are visiting.2*! In May
2000, the ITU adopted a recommendation that contained specifications for five IM:T-ZOO_O terrestrial
radio interfaces: CDMA Direct Spread (also known as WCDMA), > CDMA Multi-Carrier (also known
as cdma2000), TDMA Single Carrier (also known as UWC-136), CDMA TDD, agd FDMA/TDMA (also
known as DECT) 2® According to the ITU, the specifications allow existing mobile operators to
seamlessly evolve their networks towards 3G service capabilities and permit equipment vendors to build
handsets that work anywhere in the world irrespective of the specific network or radio options chosen by
the operator providing mobile services at that specific location.2*

Many anaiysts believe that the transition to 3G will be accomplished in phases. The first phase of 3G is
often referred to as 2.5G.*** Depending on the source, however, a technology may be classified as 2.5G
or 3G.*¥ For example, Enhanced Data for GSM Evolution (“EDGE"), a major component in the UWC-
136 standard that some TDMA carriers propose deploying,?* is also compatible with GSM networks,
Some sources refer to EDGE as 2.5G, while others refer to it as a 3G technology.”® Any categorization
of technologies contained in this report is intended merely to facilitate discussion and shouid not be
interpreted as a statement about how the Commission believes these technologies should be classified.

Each 2G technology has different migration paths to 3G networks. Depending on their particular
situations, some carriers will choose to take an incremental approach and upgrade to a high-speed 2.5G
technology while some operators may wait until 3G is available 2 Analysts suggest that the migration

‘ 2 Gilbert Held, The Wide World of Wireless, NETWORK MAGAZINE, Dec. 1, 1999, available in 1999 WL
: 11272215; Dee McVicker, So Where is the Wireless Web?, UPSIDE MAGAZINE, Apr. 1, 2000, available in 2000 -
WL 2005067, _ . .

*? WCDMA is also referred to as UMTS in Europe. David Pringle and Connie Ling, /-Mode Success Poses
: Threat to Industry Giants, THE ASIAN WALL STREET JOURNAL, July 25, 2000, available in 2000 WL-WSJA '
23746038, — : I A

3 * ITU Adopts 5 Formats For New Generation Mobile Phones, Japan ECONOMIC NEWSWIRE, May 5, 2000.
*** IMT-2000 Radio Interface Specifications Approved in ITU Meeting in Helsinki, News Release, ITU, Nov.
5,199, : S | B SR _

** Sally Ruth Bourrie, CDM's Next Generation: A Market Driven Scenario, WIRELESS WEEK, Nov. 15,
1999, at 10A; Melissa A. Sanzo, COMA's Dara Evolution, WIRELESS REVIEW, Mar, 31, 1999, available in 1999
WL 10100627 | o T

Terminology, WIRELESS WEEK, Jan. 3, 2000, at 24: See also Lois Mentry ;
] » 2000, at 24; P, Spectrum — To Thine Own: 3G be True,
FLEPHO:YEFC:. 28, 2(11;01:;, available in 2000 WL 7091869 (“Mentrup Article™; See' also John M Bensche
emnifer A. Cooke, and Elisabet H. Job, Rising ireless Data Tids L0 41 <y hman Brothe ;
7 (“Lehman Brothers Report”), . . . L Vs S}up.l?,.l..e . qu.thers, Mar. 2000? at

™' Frequently Asked Questions about TDMA-EDGE & wiy (visited Apr, 25 .500-0):
<wysiwyg:ff5f/ww.tdma-edge-org/cdgeftdma_faq,hnnb. . _ L g

29 THE YANKEE GROUP, NEXT-GENE

RATION CELLUL  NOW P e o
(“Yankee Repore”), ULAR DATA: NOW FOR THE ROLLOUT (1999), at 21
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path to 3G will depend in part on: (1) whether the mobile operator is an incumbent or a new entrant; (2)
v:rhat 2.G standar{i the carrier’s network is based on; (3) what investments have been made for 2G; (:l) the
licensing regulations (whether spectrum is available, number of 3G licenses awarded, and whether
nationwide coverage is required); (5) capacity constraints on the existing system; {6) existing frequency
range; (7) current demand for mobile data; and (8) intensity of competition in the operator’s market 2%

Analysts offer a wide range of dates for 3G deployment. However, many analysts believe that Japan will
be the first to launch 3G services, followed by Eurcpe and then the United States.”' Many European
countries are in the process of auctioning and/or licensing spectrum for 3G use.B? Most recently, the
United Kingdom auctioned five nationwide 3G licenses for $35.5 billion.*”

Beyond the rr}igratioq paths to 3G, mobile telephone operators must also consider two other issues in
order to provide mobile data services: handset capabilities, and what services and products to offer. All
three issues are addressed below.

a. Migration Paths to 3G

In the United States, mobile telephone providers are beginning to deploy 2.5G technologies. Equipment
manufacturers are in the process of developing 3G equipment and operators are testing technologies.
This section briefly discusses the current mobile data capabilities of the four digital mobile telephone
technologies and the 2.5G and 3G software and infrastructure upgrades available for each technology. ™
The discussion includes the theoretical data speeds for each upgrade and, where available, the estimated
cost of the upgrade. Because the cost estimates are often quite specific to an operator’s network, relevant
£Ost comparisons across various upgrades cannot be made. Technology tests are also briefly

discussed.™

CDMA, Several U.S. CDMA opcratof§ are offcﬁng circuit-switched mobile data services at rates up to
14.4 Kbps.2** CDMA cperators have several potential upgrades as they transition to 3G networks. One
such upgrade is 1S-95B, which is a packet-based network that combines 8 channels and is expected to

2% 1000 Merrill Lynch Report, at 44-45. -

' Yankee Report, at 5; Mobile Diary, MOBILE COMMUNICATIONS REPORT, Dec. 27, 1999, available in 1999 '

WL 8753026 (citing The Strategis Group Inc);
Dec. 14, 1999 <htqa:f!www.wircd.comfnewsftcchnologny,12?2,33056,00.htm]>.

22 : : ise Wi . onsg Fees, WS] INTERACTIVE EDITION, Apr. 17,
U.K.'s Success Prompts Europe To Revise Wireless Licensé Fees,
2000 (visited Apr. 18, 2000) 4wysiw}rg:f.-’Z:‘hrtp:ﬂinteractive.wsj.comfaruclcsfSBS'S591964036445?424;@. S_.ee

Appendix C, Table 2, p. C-3, for a list of 3G spectrum allocation p_lgns of other cMes. |

29 Stephanie Gruner and Marc Ch.axﬁpioh, Britain
Apr. 28, 2000, at A17. :

24 Standards bc;dies have not appfoved all

on Data Enhancements, RCR. RADIO COMMUNICATIONS REPORT, Mar. 27, 2t.)00_, atle - |
® Fora furr.her hst of tests, see Appendxx C, Table 4, p.'c;s . C-7. For a list of contracts, see Appendix _C’
Table 3, p. C-4.

6 Fora further discussion of these cepvices, see Section LB.2c,inffa. - -
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offer data transmission rates up to 64 kbps.®”’ Foreign carriers have begun to deploy sozf;gware upgrades
in the core and radio networks for IS-95B at a cost of $50 to $120 million per operator. According to
analysts, SK Telecom (Korea) began rolling out service in 1999, and DDI-IDO (Japan) began oﬁ';oring
service in early 2000.*” Thus far, no U.S. carriers have announced their intent to deploy 1S-95B.

QUALCOMM is developing a data-only upgrade to work with CDMA, callgd High Data Rate (“HDR”),
that offers data rates of up to 2.4 Mbps for fixed applications using the existing 1.25 MHz channe] !
HDR requires both hardware and software upgrades.® According to analysts, US WEST, Inc. “Us
WEST,” which was acquired by Qwest Communications International, Inc. on June 30, 2000) and Cisco -
Systems began a trial of HDR in 1999 and Korean Telecom Freetel plans to adopt HDR in 20022

1xRTT (Radio Transmission Technology, also referred to as cdma2000 Phase 1)*** will enable data
speeds of up to 144 kbps.”® The technology uses the same 1.25 MHz channel used by the existing 2G
network (denoted by the use of the term “1x”).% Unlike some of the other technologies discussed,
IXRTT has the added benefit of doubling voice capacity.”” The upgrade to 1xRTT requires operators to
install new cards at base stations,™® which Sprint PCS estimates will cost $400 to $600 million for its

» Craig J. Mathias, Will ‘Mobile, Broadband Wireless’ Redefine Access?, BUSINESS COMMUNICATIONS
REVIEW, Mar. 1, 2000, available in 2000 WL 1 1608524,

B8 1999 Merrill Lynch Report, at 37.

#*  Different Data Markets Create Widely Varying 3G S?rareg:‘es, WIRELESS DATA NEWS, Sept, 29, 1999,

available in 1999 WL 7899437; Chuck Holt, Plug & Play, WIRELESS REVIEW, Feb, 29, 2000, available in 2060 WL
7119094, o : :

2% 2000 Merrill Lynch Report, at 61.
2 Mentrup Articie; 2000 Merrill Lynch Report, at 62, _

22 High Data Rate (HDR) Overview — The Internet Unleashed, Presentation at Office of Engineering and
Technology sponsored tutorial on “Wireless Access to the Internet,” Nov. 30, 1999. See The Office of Engineering
and Technology Adds a Morning Session to the “Wirelss Access to the Interpet” Tutorial on November 30, 1999 in -
the Commission Meeting Room at 9:00 am., Public Notice, PNET 9024 (rel. Nov. 15, 1999),

%3 Seott Thurm and Quentin Hardy, Cisco, Motorola Plan Wireless

' -Net Deal, THE ASIAN WALL STREET
JOURNAL, Feb. 8, 1999, available in 1999 WL-WSIJA 5427542; 2000 Merril} Lynch Report, at 62. '

4 2000 M_erﬁh' Lynch Report, at 62. 1xRTT is also referred to as <dma2000A, cdma2000 1X, or IS-95C.

5" Cynthia M. Motz, Steven D. Glik, Sherya M. i{insey,
the Wireless Side...)U.S./Wireless Teecommunications Servic
2000, at 73 (“Credit Suisse Repors™). - h

and Bradford K. Neuman, Héj‘-Bdbe, Take a Walk on
es, Credit Suisse First Boston Corporation, May 5,

i Mentrup Article,

%1999 Merrill Lynch Report, at 37.
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entire system.’® While existing CDMA handsets will function on 1xRTT networ i

provide the higher 1x data rates or help improve voice capacity.”® One analyst bsl?’e\tizyth“ziltligg:y major
U.S: CDMA cggwr will upgrade to 1XRTT starting in 2001.7" For example, Sprint PCS is currently
testing 1xRTT*"” and according 10 an analyst plans initial deployment by mid-2001." Verizon Wireless
also plans to launch service in 2001.7* One analyst indicates that Telstra (Australia) plans to begin
1XRTT trials in June 2000 and SK Telecom (Korea) plans to introduce 1xRTT service in the fourth
quarter of 2000.%” -

In June, Lucent and Sprint PCS announced they would conduct a joint trial of 1xEvolution technology
(“1XEV”) which is based on HDR and incorporates the 1IxRTT technology.”® According to the CDA
Development Group, 1xEV enables data capabilities of at least 2 Mbps and even greater voice capacity
in the existing 1.25 MHz channel *” In March, Nokia and Motorola announced the development the

1XTREME technology that promises integrated voice and data with transmission speeds up to 5.2 Mbps

also in the existing 1.25 MHz channel.”

3xRTT, or cdma2000 Phase 2, supports packet data rates of up to 2 Mbps or higher depending on the
user’s mobility and requires 5 MHz of spectrum.”” As its name implies, 3xRTT triples the bandwidth-
capabilities and requires three of CDMA’s 1.25 MUz channels.”® Analysts indicate that a number of

29 2000 Merrill Lynch Report, at 61.

20 Sherry Blume and Gwenn Larsson, Daza - 3G Whiz, WIRELESS REVIEW, Feb. 29, 2000, available in 2000
WL 7119100. _

2 Meprill Lynch Evolution Report, at4.

7 1 April, Sprint PCS, Bell Mobility, Nortel Networks, Qualcomm, and Samsung successfully completed a
series of wireless calls using 1xXRTT. Fast 3G Coming Soon, CDMA Group Says (visited Apr. 17, 2000)

<http;f:‘www.a11netdcvices.com!news/0004;‘0004l43gmm>. :

I | nnette Luna, Sprint Completes IXRTT Call In 3G Testing, RCR RADIO COMMUNICATIONS REPORT, Apr.

3,2000,2t23. i

M Mentrup Article (citing Gerry Flynn, Exccutive Director of Technology development for Bell Atlantic

Mobile).
75 pifferent Data Markets Create Widely Varying 3G Stra
available in 1999 WL 7899437,

fegies, WIRELESS DATA NEWS, Sept. 29; 1999,

16 1 cent Technologies and Sprint 10 T vial High-Speed Data Solution for Mobile Internet, Ms PRESSWIRE,
June 23, 2000, available in 2000 WL 22277993. The CDMA Development Group also submitted the 1xE
specification to the global standards group, Third Generation Partnership Project LH

i Cpm World Congress Successfully Concludes; Third Generation Evolution Plans Revealed; China

CDMA Plans to Move Forward, BUSINESS WIRE, June 26, 2000, . |

78 Nokia, Motorola to Push IXTREME inio Open Wireless Standards, M2 PRESSWIRE, Mar. 22, 2000, -
available in 2000 WL 16126365 - : .

29 (Credit Suisse Report, at74.

M0 Mentrup Article.
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carriers are testing 3xRTT, including Sprint PCS in conjunction with Nortel I_*Ietworks.’f‘ After IXRTT,
the choice between the higher speed networks may depend on a carrier’s capital e:zcs;z)endlture plans,
spectrum considerations, and demands for high-speed data services by customers.

The other CDMA-based 3G standard is WCDMA, which analysts anticipate that many European carriers
will deploy and which requires 5§ MHz of bandwidth.?® Contracts have been executed and based on _
analyst’s reports, several trials of WCDMA are in progress abroad including efforts by Nortel and
Vodafone (U.K.), and Ericsson and Telia (Sweden).®

Analysts note that while WCDMA and ¢dma2000 both use a CDMA air intérfacc, they are not
compatible.” The main difference between WCDMA and ©dma2000 is network synchronization,
WCDMA js asynchronous, requiring that it use a unique long code sequence per user channel*’

Cdma2000, on the other hard, is synchronous, and can therefore reuse the spreading codes through phase
shifting,2** ' .

IDMA. TDMA networks have deployed a CDPD overlay to enable packet data to be carried alongsidp :
voice traffic.”®® CDPD offers data speeds of up to 19.2 kbps.* Several carriers, including AT&T, have
offered mobile data services for several years using a CDPD overlay on its TDMA network. >

TDMA carriers may deploy General Packet Radio Service (“GPRS™) because it is compatible with both
TDMA and GSM networks. GPRS is a packet-based data-only upgrade that ultimately allows data rates
up to 115 kbps by aggregating up to eight 14.4 kbps channels.®? In order to migrate to EDGE, TDMA
carriers will use a core GPRS backbone for IP and EDGE as the radio interface technology.” EDGE
will provide the higher data rates envisioned by 3G (up to 384 kbps), but according to analysts will not

B 2000 Merrill Lynch Report, at62.
7 A 'I | '

® g 999 Mernill Lynch Report, at 42.

* See Appendix C, Table 4, pp. C-5 - 0.7,

2000 Merrill Lynch Repors, at 66,
i,
® 1.
el 2

* Id.3t63. For a further discussion of CDPD services, see Section ILB.2.¢, infia, |

Wireless Industry Round Table Discussion on the Table: CDPD, W :
available in 1998 WL 8015363, 7T TIRELESSDATA NEws, May 27, 1998,

. 'Fam Report, 14 FCC Red at 10199-10209,
B2 1999 Merrill Lmh Report, at 29-31, Mentryp Anéfe.
B Mernill Lynch Evolution Report, ay 4

17700
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offer voice-over-IP until 2003.* EDGE is compatible with both TDMA and GSM networks and will
enable convergence of GSM and TDMA technology.™ AT&T plans to use EDGE for its 3G strategy
‘and has announced commercial launch in 2002.% According to analysts, SBC/BellSouth plans to launch
EDGE in late 2001 or early 2002.*" Lucent and Ericsson are currently running trials with AT&T.>®

GSY'. The current data offerings of GSM operators include SMS and circuit-switched data transmission
at 9.6 kbps.*® A number of potential upgrades have been developed. High Speed Circuit Switched Data
(“HSCSD”) increases the bit rate to 14.4 kbps and, by combining four channels, offers reported data rates
of 57.6 kbps.>® Analysts estimate that the software upgrade cost will be relatively low at $20 million to
$30 million for European operators.® Analysts believe that if the demand for mobile Intemet services
does not materialize as quickly as anticipated, then HSCSD may be an economical upgrade choice.
However, because HSCSD ties up four dedicated channels, it uses a large amount of bandwidth and
reduces voice capacity over the network. As data traffic grows, this problem will be exacerbated,*®
While HSCSD infrastructure and handsets are available, some analysts believe that no U.8. operator will
deploy HSCSD.*® Several European operators, including Sonera (Finland), Europolitan (chden) and
E-Plus (Germany), have deployed HSCSD networks o

In the U.S. and abroad, GPRS is believed by some analysts to be the primary migration path for GSM
operators due to its reliance on packet rather than cireuit smtchmg 303 GPRS uses the same 200 KHz

4 ehman Brothers Report, at 23, One analyst states that while EDGE theoretically oifers speeds up| to 384 :
kbps lts pracucal speed is 150 kbps. 2000 Merrill Lynch Report, at 65. _

#3  prad Smith, Data Speed Limits Climbing, WIRELESS WEEK, June 7, 1999, at 58; Mats NllSSOtI, Ik:rd-
Generation Radio Access Standards, ERICSSON REVIEW, 1999, at 117.

26 IpM and AT&ET To Deliver Wireless Dala Semces to Corporate Customers, News Release,

AT&T, Feb.
25, 2000; PmSpecms of AT&T Wireless Group Tracking Stock, Mar. 28, 2000, at 55, :

37 wireless Internet Plans, RCR RADIO COMMUNICATIONS R.EPORT, May 15, 2000 atl.

258 ] SWORLD (PHILIPPINES), Jan 21, 2000, ava:!able in
Lucent Technologies Leads Wireless Market, BUSINES
2000 WL 4647706, Wireless Debate Begins io Build Consensus on Fewer Standards, MOBILE COMMUN]CATIONS

REPORT, Oct. 5, 1998, available in 1998 WL 10705910.
9 Ty STRATEGIS GROUP, INC., U.S. MOBILE DATA MARKETPLACE: 1993 (1999), at 59-60. _(“S_zmregis B
Mobile Data Report™). -~ - - ' o : G e

1999 Merrill Lynch Report, t29.

™ g |

1302 14, at 30.

. ZOOOMemHLynchReport at63 L
lable in 1999 WL

M Centerel Introduces Nokias !P Sacuno’ Soa’unon, RUSSIA XTENSIOf, Dec. 16, 1999, Q?ﬂlffb einl %9

12985960,

-3 1999 Merrill Lynch Reporf, at 31; 2000 Merrill Lynch Report, at6s. -
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bandwidth used for GSM voice calls.>* European operators estimate that the upgrade ﬁ'om GSM to
GFRS will cost from $50 million to $120 million.*” Among U.S. carriers, Qm:;:gomt'(pnor to its merger
with VoiceStream) expected the upgrade to GPRS to cost less than $10 million. Ymc;S_trcam '
indicates that most of the costs of the GPRS upgrade were included in the company’s original equipment
cost estimates and, therefore, the incremental costs will be insignificant.® While vendors have
negotiateq a number of GPRS contracts with both U.S. operators and those abroad, handsct's are not yet
commercizlly available,*® The first U.S. GPRS trial involving Omnipoint was announced in December
1999, and an analyst reports that the merged VoiceStream/Omnipoint/Aerial plans to launch services in
the fourth quarter of this year.*"* The same analyst indicates that Powertel and PacBell Wireless are also
expected to begin deployment by the end of this year.*'? A number of GPRS trials are in progress
abroad, and, according to analysts, in November 1999 BT CellNet (UK.) transmitted the first GPRS
data-transfer call.*** Reports indicate that BT CellNet plans to launch service this summer.®"

Some GSM carriers plan to deploy EDGE as a migration path from GPRS. EDGE uses the same 200
KHz of carrier bandwidth as GPRS but, based on the numbers available for European operators, it is
much more expensive than either HSCSD or GPRS at $300 million to $600 million per network .
Worldwide, analysts believe that EDGE will be used by carriers who do not obtain a 3G license but wish
to upgrade their TDMA systems, or by carriers who deploy 3G only in urban “islands” markets and want

" to cover their rural and suburban markets with EDGE.3'6 Analysts indicate that U.S. GSM operators are
still evaluating the deployment of EDGE.*"" As noted above, analysts anticipate that many 3G European
operators will deploy WCDMA.

IDEN. The iDEN system is a communications system that combines the capai:ilities of digital dispatch, -
digital cellular-like interconnect, short messaging service, and both circuit switched and packet switched

% Merrill Lynch Emfun‘an'Repoﬂ, atd.
7 2000 Merrill Lynch Report, at 64,
308 Mentrup Ariicle,

2000 Merrill Lynch Report, at 64,

M Lynette Luna, Carriers Anxious for GPRS Handsets, RCR RADIO COMMUNICAHONS REPORT, Feb. 14, -

2000, at 16,

Y First American GPRS Trials Begin, Dec.17, 1999 (visited Dec. 20, 1999)
<bttp:www.allnetdevices.com/news/99] 2/991217gprs htws>: Merrill Lynch Evolution Report, at 4,

2 Merrill Lynch Evolution Report, at 4.
3 Chuck Holt, Plug & Play, WIRELESS REVIEW, Feb, 29, 2000, available in 2000 WL 7119094,

3 BT Sets Mobile Data Pace — High-Speed S‘e;'ﬁbe From BT C, MPUTIN
ellNet Is Put 16 th , Jan, 27,
2000, available in 2000 WL §412957. 1o the Test, Co &

35 1999 Merrill Lyr;ch Reporr, at29, 35; Merrill Lynch Evolution Repor:,. at 4..
8 1999 Merrill Lynch Repory, a1 35, S

M7 Merrill Lynch Evolution Report, at 4,
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data into a single system.”"® iDEN packet data peﬁnits end user i

: : : s access to kbps of effective throughput
via a single 25 kHz cham_lcl.319 In April, Nextel launched Nextel Online, a wireless Internet servicgehlt?;
business customers oﬁle?ng speeds of 19.2 kbps*™ Service is available in 43 markets with full coverage
expected by mid-2000.*' For a further discussion of Nextel's Internet service, see Section I1.B.2.¢(ii),

infra.

Southern LINC offers packet data and Intemet services over its iDEN-based network. To date, the
company offers wireless Internet dispatching services, public safety/law enforcement services, and “My
LINC” business services, which permit users to 2ccess news headlines, weather reports and stock quotes;
view and update their address book; and send and receive e-mail 22

iDEN operators have not publicly announced a migration path to 3G beyond the existing iDEN
technology.” However, some analysts note that iDEN operators may deploy EDGE and WCDMA

b. Handset Capabilities

A variety of advanced handsets are already in use today, with many more in development.’* Many
analysts refer to these handsets as “smartphones” that may include features such as a microprocessor,
memory, screen, built-in modem, microbrowser to access the Intemet, voice, access to e-mail, and
PDA** Smartphone handsets are available for all four digital technologies, and some work over
multiple spectrum bands.*”’ Handsets are currently available for some network upgrades (e.g., HSCSD)
and are being developed for others {¢.g., GPRS).** Handsets for 3G are still in the trial and development

18 Telephone conversation with Ognjcn Redzic, Product Manager, iDEN, Motorola, Feb. 22, 2000. iDENis
considered by its developer, Motorola, to be equivalent to a 2.5G network. id ' o

n gy . S

3 Nextel Introduces Nextel Online(SM): Wireless Internet Service for Business, News Release, Nextel
Communications, Inc., Apr. 25, 2000; Credit Suisse Report, at 72. ' : . . :

31 fd.l".." : -;' o . | } . _

32 Sourkem LI;?V.CBring.rs Wi.;'e!eSS bara & Internet Services to Businéss Marker, News Re}_easé, Southern
LINC, Oct. 20, 1999. : S y

3B Merrill Lynch Evolution Report, at 4. -

34 Cradit Suisse Report, at 74 seé also 2000 Merrill Lynch Report, at66. .

% See Appendix C, Table 5, p.IC-S for a list of smart phones currently on the ;na;keﬁ .r')r in._d.g\felolpr.nent._

<ht‘::f wfi?fcl?sﬁaﬁﬁgfhp:zgf tfmplsazp(f:’ ;(s:r’ym(:{l;:;:: .Slpsr:i:g.;g:sed to Byos{ _If‘fre!ess. Intgmet Access,
WASHINGTON BUSINESS JOURNAL, Aug, 27, 1999, available in 1999 WL 28658251~ = = = =
31 Sebastin Rupley, Calling the Web: Smart Phonss Get Smarter, PC MAGAZINE, Dec. 14, 1999, available i
1999_WL6783097. : S ) . . S DR
% Lynnette Luna,l .Cam'ers Anxious For GPRS Handsets, RCR RADIO COMMUNICATIONS REPORT Feb. 14,
2000, available in 2000 WL 9540073. ' - :
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phase. Analysts note that 3G handsets will likely not only have to support two or more 3G standards to
permit roaming, but they will also have to support existing 2G standards. This is l?ecausc many 3G
technologies will be implemented in large population centers first, and handsets will fall back onto 2G
networks outside these areas.”” One forecast predicts that handsets for WCDMA will debut in Japan in
2001, followed by the cdma2000 handsets in Korea and possibly the United States.”

Beyond network upgrades, three other recent technological advances are facilitating the transformation
of mobile telephone handsets from simple voice tools to sophisticated data devices. As noted above,
these advances include: WAP, a recently developed protocol for wireless devices; Bluetooth, a
technology that allows devices such as mobile handsets and laptop computers to interact without cables;
and, operating systems designed for handheld devices.

@)  WAP

Wireless Application Protocol, or WAP, is a set of technologies that allows mobile phones, handheld
computers, and other portable devices to access the Internet. Ericsson, Nokia, Motorola, and a start-up
software company called Phone.com founded the WAP Forum in June 1997 to establish a global, open
mdustry standard for bringing the Internet to handheld devices and wireless phories. WAP is a
*“technology enabler,” meaning that it is not a product itself but a set of non-proprietary standards that the
entire wireless data industry can use to develop its products. Technically, it is referred to as a
communications protocol specification. The goal of WAP is to allow all wireless devices, regardless of
their manufacturer or network, to access the Intemet in essentially the same way. -

WAP is a means of helping the wireless industry overcome the challenges of accessing the Internet from
a handheld device or wireless phone, which is quite different from accessing the Internet from a desktop
or laptop computer. Handheld devices and wireless phones have smaller screens, different keypads
(usually numbers instead of QWERTY), less memory, and a relatively short battery life. In addition,
mobile wireless networks, at least at the current time, are less predictable in their availability and
stability and are slower than wireline networks. Furthermore, wireless users generally demand products
and services that are quick and easy to use, and often use their handhelds to accomplish small, specific
tasks, while possibly deing other things simultaneousty. Mobile handset users are also more price-
sensitive than PC users; a $50 difference in price is small for a PC, but is significant for a handset,

Producers of mobile handheld devices must therefore add significant value at a low cost, and WAP
allows them to do this.**! '

[ndus'. trv Cogperation. WAP has been developed and supported by nearly the entire wireless industry
and is the product of its cooperation. Since 1997, more than 200 companies have joined the WAP

Forum,** ingluding wireless carriers with more than 100 million subscribers worldwide ** Handset

¥ Eoin Licken, Are You Ready?, COMMUNICATIONS INTERNAHONAL, Feb. 1, 2000, &vaffabfe in 2000 WL
10977184, B . | .

20 \adim Zlotnikov, Culling Ahead In Wireless-Chi e o P
’ p Market, ELECTRONIC BUYERS' NEW ) 0,
avatlable in 2000 WL 2159567, | EWS, Feb. 28, 200

' WAP Forum, W@P White Paper Wireless A

ppi ication Protocol, WIRELESS 1 .
at 1, (“WAP White Paper”) NTERNET TODAY, June 1999,

32 DLJ Report, at 22-23,
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manufactuiers with a combined giobal market share of 90 percent have committed to shippi

’ omb! pping WAP-
enabled dcwces.::: This will reportedly lead to the availability of tens of millions of WAP priducts by
the end of 2000.>” Because of the broad acceptance of WAP by the industry, thousands of third-party
developers have begun to build WAP-based products and applications.” '

WAP allows the differeat segments of the wireless industry — equipment manufacturers, network
operators, and application and content providers — to develop products that are independent from yet
interoperable with the products of the other segments. WAP is designed to work on any mobile device
that meets minimum specifications and on any mobile telephone network — CDMA, TDMA, GSM, or
iDEN - regardless of its protocol.””” While the WAP specification works across different types of
wireless technologies, companies can still layer their own unique features on top of WAP in order to
differentiate their products. WAP can also evolve as wireless networks increase in bandwidth and
carriers develop new applications for wireless phones.”® WAP allows all Web content and applications
for mobile devices to be hosted on standard Web servers,™ and WAP can also be used with any
operating system.* Because the WAP specification is open and public, mobile device manufacturers
can integrate it at minimal cost.*’ '

While WAP has many positive features, some members of the wireless industry note that certain
problems with the standard have arisen with its implementation. For example, the way in which vendors
have integrated WAP into their products has sometimes made those products incompatible with others. -
A WAP-enabled phone made by Nokia reportedly has had difficulty interacting with a WAP server made
by Phone.com, and some additional problems have arisen with the interoperability of applications.*
Another criticism of WAP has been the lack of an end-to-end security solution to enable e-commerce

(Continued from previdus pagc)- _ —_— - o ,
3 WAP Forum, W@P White Paper Wireless Application Protocol, WIRELESS INTERNET TODAY, June 1999,
at 1. (“WAP White Paper”) ' A ' _
.
335 fd.
3 D1 J Report, at 22-23.
37 WAP White Paper, at 5.
¥ DL Report, at 22-23.
9 1000 Merrill Lynch Report, at 50-52. | -
 Fora dis,'cﬁ:s's'.i.sn of operating systems, se Section I1B.2.biiii), infra.
#! WAP White Paper, at2. o | L |
2" Sup Antony Bruno, WAP Interoperabilit mcrea;in'ci g:;tf:&ﬁg%ﬁ% ;?;M;N;ggfﬁﬁ? i |

Jan. 17, 2000, 2t 1, 42; Antony Bruno, WAP Proponents
RCR RADIO COMMUNICATIONS REPORT, Oct. 25, 1999, at 3.

Page 49 of 149




R

Federal Communications Commission FCC 00-289

applications.’® Some companies view WAP as one of many interfaces and as an interim step in mobile
data evolution, >

Current WAP Offerings. A few equipment manufacturers have developed WAP-enabled handsets, and a
few carriers worldwide are currently offering Web-based services with these handsets.** For example,
Nokia began shipping its first WAP-enabled phone, “the 7110,” in September 1999 and had shipped
100,000 units by November 1999.3% For a further overview of rollouts of WAP-enabled phones
worldwide, see Table 6 in Appendix C. It is estimated that by 2004, 95 percent of mobile phones sold
will be WAP-enabled

(ii)  Bluetooth

are up to 10 meters apart.*® 1t uses unlicensed spectrum in the 2.45 GHz band and can send signals in all
directions, without a direct line of sight,** Connectivity speeds are expected to reach up to 1 Mbps.**
Bluetooth was initjally developed by Ericsson, Nokia, Intel, IBM, and Toshiba,*' and is now backed by

over 1,400 companies worldwide 2 including Microsoft, Lucent, Motorola, and 3Com.>*
Bluetooth eliminates the need for cables and other PC hardware accessories. It can be used to connect
devices such as mobile and wireline phones, handheld devices, personal computers, computer
accessories, digital cameras, kitchen and household appliances, and electronic car devices to each other

‘and to the Internet — essentially creating a wireless L AN in one’s home. A user could, for example, send

343 Antony Bruno, Market Gap Producting waP Alternatives, RCR. RADIO COMMUNICATIONS REPORT, Feb.
21, 2000, at 1, 90. _

' Carol Wilson, To WAP Or Nof To WAP, ZDNET: INTER@CTIVE WEEK, Dec. 6, 1999.

" An Introduction to WAP (visited Feb, 17, 2000) <htsp:/farwse.mobile SMS.com/wpy/wpd hem>.

8 RPT-Nokia Says WAP Phone Demangd Unprecedented, Y aroo! FINANCE,
<htip://biz.yahoo.com/rf/991 129/26 ltmd> Nov. 29, 1999, - :

ki 4 |
1999 Merrill Lynch Report, at 53;.Intet Says Bluetooth Prog 7 ext ¥ UTE
,at 53; ucts Wil RGRAM
INTERNATIONAL, Jupe 2, 1999, available in 1999 WL 8112490, 1 merge Next Year, Cor

301999 Merrill Lynch Report, a1 53,

1999, . i - . . } T
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documcntg froma laptop to a printer or desktop computer without using a cable. Some more futuristic
examples include using Bluetooth 1o start a car from inside without going outside or to turn on the
dishwasher at home from an Internet connection at work. In order for devices to “talk” to each other
they must have a Bluetooth transceiver or set of Bluetooth-¢nabled chips. Analysts expect that chips will
cost $20 to $30 initially but that prices will fall as volume increases.”

The first Bluetooth software development kit, which companies can use to integrate Bluetooth into their
products, was made available in April 2000 In November 1999, Ericsson unveiled a Bluetooth-
enabled wireless headset that allows people to answer their wireless phones from up to 30 feet away.”™
Analysts believe that most of the initial Bluetooth-enabled products will be laptops, wireless phones, and
PDAs>7 Analysts also predict that by the end of 2003, 70 percent of mobile phones will incorporate
Bluetooth and a total of 200 million Bluetooth-enabled devices will have been shipped.***

(i)  Operating Systems

Operating systems are software programs that manage the basic operations of a computer system. The
operations include memory apportionment, the order and method of handling tasks, and flow of

information into and out of the main processor and to peripherals (e.g., printers).’* Operating systems :
perform similar functions on mobile handsets and facilitate the provision of mobile data services. -

A number of operating systems compete to serve the mobile telephone handset sector, including Pocket
PC, Palm OS, and EPOC. Pocket PCis the successor to Microsoft’s Windows CE systern and includes i
features such as Word and Excel *® Pocket PC operates as a slimmed down version of Windows for the
desktop PC and 1s compatible with existing Intemnet protocols. Pocket PC operates on a number of

devices, which are discussed in Section I.B.4, infra.

Palm Inc. proinotes its Palm OS operating system. In addition to functioning as the operating system for
Palm Inc.’s line of Palm PDA devices, Palm OS is installed on Kyocera’s pdQ phone.™ ool

34 1999 Merrill Lynch Report, at 33; Bluetooth Market Pegged at 52 Billion Opportunity in Five Years,
WIRELESS DaTA NEWS, Oct. 13, 1999 (citing Allied Business Intelligence, Inc.), available in 1999 WL 7899443,

i i e

355 Fypst Bluetooth Software Development Kit Now Available, CNNEN.COM, Apr. 10, 2000

36 Microsoft, 3 Com, Lucent, Motorola Back Bluetooth Wireless Standard, Dow JONES NEWSWIRES, Dec. 1,
1999_' . P S S : B oo . o

N e e N

7 DLJ Report,at 25-26. | | o - [

3% DLJRepc.m, at 25-26-(citing Cahners In-StatGrQup). e o ' S 4

3 \Wiceloss Data Forum, Wireless Data Glossary WDF: Events (visited Feb. 15, 2000) -

<http:f!www.wirelcssdata.org/pﬁmerfterms-ﬂslp-

0 i indc in Hopes of Capturing a Bigger Piece of the PDA, 1, §
Aaron Ricadela, Vendor Upgrades Windows CE in Hop : D, ]
INFORMA'ﬂa;;WEEK, Apr. 24,2000, available in 2000 WL 2166509; Microsoft, Pocket PC Features (visited May 1, |1
2000) <http:ﬂwww.microsoft.comfmobildpocketpdfcauucy’defagltasp. _ . }

mmobile phone manufacturing unit to Kyocera. Qualcomm, ]l B E‘

QUALCOMM, Feb. 23, 2000. : i

%1 [n February 2000, QUALCOMM sold is
Kyocera Close Deal on Phone Untt, News Release,
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In 1998, Nokia, Ericsson, Motorola, and Psion Software joined to form Symbian to develop the software
and hardware standards for the next generation of wireless smart phones and other handheld devices. >
Symbian’s operating system is EPOC, which uses the WAP protocel. Sun, Phillips, and NTT DoCoMo

have joined the Symbian alliance and licensed EPOC. Most recently, IBM, with support from a number
-of other entities, announced plans to develop an open, scalable platform based on EPOC, 3¢

It is too early to determine whether any of the operating systems discussed above will ultimately
dominate the handset market as Palm has thus far dominated the handheld device market.?%

€. Services and Products

In order to be successful, providers must determine what mobile data services end users demand,®® Ope
analyst anticipates two groups of users: “casual data users” who receive certain preselected information
on a periodic basis, including short messages and Internet e-mail sent to and from mobile devices, and
“interactive data users” who will routinely access e-mail, Web Services, or e-commierce on a wireless
basis.** The same analyst believes that casual data user revenues will amount to $8 billion by 2007, with
over one-third of the total attributed to mobile phone subscribers using their wireless phones for data
services.’” Interaétive data users will Tequire a more powerful access device such as a laptop with

to include both individual consumers and businesses, although
i - This analyst forecasts that by 2007
billion for mobile e-mail and $11

*  The Futurefonezone White Paper (visited Feb. 17,2000)
<hnpd%wvnwxnobﬂe8hds£onﬁu¢wwhﬂqx¢wmhunba . '

% 5B Repor, at 24-25, 238,
7 Id. at 26, |
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14,2129,
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i SMS

Short mcsslaging service provides the ability to send and receive text messages to and from mobile
handsets with message length ranging from 140 to 256 characters.”” SMS can be used to deliver a wide
range of information to mobile users, including stock prices, sport scores, weather reports, and
horoscopes. All four digital networks are capable of offering SMS over many of their handsets.”” Most
carriers charge between $2 and $10 per month for SMS, but a few carriers offer subscribers SMS at no
charge.’” One analyst estimates that by 2003 over 66 percent of all wireless subscribers will use SMS to
send and receive messages, get information, make data inquiries, and schedule reservations.>™

SMS is’ plarticularly popular in Europe. By April 1999, customers in the European Union were
transmitting one billion short messages per month.”” Sonera (Finland) reports that by year-end 1999
more ﬂ;?:n 60 percent of its 2.1 miilion subscribers were using SMS and averaged 21 messages per -
month. : '

(i)  Internet Access

A number of U.S. operators are currently offering mobile Internet access at rates of 9.6 kbps to 19.2
kbps. The services vary in terms of what content can be accessed, how content is accessed, and the costs
associated with accessing content. This subsection begins with a discussion of the Internet access
offerings of several U.S. operators and very briefly touches on the type of content that operators are
offering as well as the associated costs. The subsection concludes with a brief summary of how carriers
are delivering content to their mobile Internet subscribers. C

Carrier Offerings. Three examples of carriers offering Internet access services are Sprint PCS, AT&T,. -
and Nextel. A more detailed list of carriers’ offerings is provided in Appendix C, Table 7. On’
September 20, 1999, Sprint PCS launched nationwide Wireless Web service offering connectivity up to
14.4 kbps through both an Internet-ready handset and connected to a laptop using their handset in place
of 2 modem.®” Initially, Wircless Web’s content included Yahoo!’s “My Yahoo!,” which allows a user

3 Andrew M. Seybold, Short Messaging Service (SMS), MOTHERING MAGAZINE, June 25, 1999, available in
1999 WI 16633524. GSM networks permit messages of 160 characters, CDMA permits 256 characters, and iDEN
allows 140 characters. Id. To date, GSM and iDEN networks have 2-way SMS capabilities and TDMA §_r_;d CDMA
networks are in the process of implementing 2-way capabilities. Telephone conversation with Marc Caby,
Managing Director, Equity Research, Credit Suisse First Boston, May 23, 2000.

2 Strategis Mobile Data Report, 3t 59. T ) ST L L.

o

3% (Charles Mason, What Have We W

vought, AMERICA'S NETWORK, July 1, 1999, available in 1999 WL - '
11825376, citing Dataquest, Inc. o :

g —— Y g

35" Brad Smith, New Handsets Challenge Novices, WIRELESS WEEK, Dec. 6, 1999, at 2L

_m 2000 Merrill Lynch Report, at 25. "

am . . . - . 000) ‘ . :
Sprint PCS, Sprint PCS - FAQ {visited June 5, 2 ' ‘ ‘ ‘

' <http:f!sZ.sprintpcs.co;f:fsenriccsffaq!faq_wconncct.ht:nl>; Sprint Announces ‘Grand O;;;m;:gg%f the Wireless
Internet’ with Nationwide Availability of Spﬁnr PCS Wireless Web, PR NEWSWIRE, Sept. 20, ,
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to customize content directly from the Yahoo! Web site that is sent to the wireless handset. > The
offerings have been increased to include MapQuest, InfoSpace, Bloomberg, and {ﬁmazon.com, among
other services.> Sprint PCS offers three pricing plans for its Wireless Web serwcfe.’3° As of year-end
1999, Sprint had a low single digit percentage of its customer base subscribing to its lowest cost Wire]ess
Web service ($9.95 per month). ™ :

AT&T’s PocketNet, a mobile Internet phone and data service offered over CDPD for several years,
covers a total of 145 million POPs including areas covered by roaming agreements.* CDPD permits
data speeds up 10 19.2 kbps.* In May 2000, AT&T repackaged its PocketNet service by offering
existing customers either: (1) free access to 40 Web sites for existing AT&T customers or (2) 2 $6.99 or
$14.99 per month plan for additional services including e-mail, faxing, calendars, and access to
additional Web sites.’™ AT&T offers its PocketNet subscribers access to a number of Web sites

including E*Trade, MapQuest, Barnes and Noble.com, and abcnews.com, As of summer, AT&T had
more than 100,000 PocketNet customers *%

In April 2000, Nextel launched Nextel Online, a wireless Internet service offering data speeds up to 19.2
kbps for business customers.®’ Service is available in 43 markets with full coverage expected by mid-
2000.%* Nexte! offers flat-rate pricing beginning at $14.95 per month and unlimited access to online
content and commerce.® Nexte] is partnering with Microsoft’s MSN and offers access to services such

¥ Sprint Announces ‘Grand Opening of the Wireless Internet’ with Nationwide Availability of Sprint PCS
Wireless Web, PR NEWSWIRE, Sept. 20, 19990,

P 2000 Merrill Lynch Report, at 57,
¥ See Appendix C, Table 7,p. C-10.

31 Lehman Brothers Report, at 13.

[ Cameron Cfouch,A
. 8856388.

e 384 -

i MSNBC, AT&T Wireless Plans to Offer Mobile Internet Access For Free (visited May 22, 2000
<wysiwyg:ﬂ4/www.msnbc.com/newsf409100.asp>. ' v = )

Lo *® AT&T, AT&T Wireless Services - AT&T Digital Pockerhet

Service - InfoSpace Previ visited May 22,
2000} <http:/fwww.attws .comfpersonalfcxplorefpocketnetfinfospac g : o ¢

¢ preview.html>
: 8 AT&T Reports Wireless and Cable Crowth, COMMUNICATIONS DALy, Tuly 26, 2000,

%7 Nextel Introduces Nextel Online(SM): ’W:'refesé Internet Servie,

4 . e for Busin I, N
; ] ‘_ o unications, Inc., Apr. 25, 200 0; Becky Waring, Just Conmens fe €55, News Release, Nexte]

And Yo" ; j
T Easy To Get Used To, THE SAN FRANCISCO CHRONICLE, Apr. 27, 2000. e Hooked Nextel Online Sertve I

" ** 1,

S 7}
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as MSN Hotmail, MoneyCentral, and Expedia.com.* No subscribership figures are available at this
time.

While some mobil_e telephone operators currently offer price per minute or fixed bucket of minutes’ data
plans, analysts believe that ultimately flat rate pricing will be necessary since users are accustomed to
that pricing structure,*

Content. Asnoted briefly above, operators are pursuing a number of methods to provide content to
subscribers, including alliances with wireless portal providers and the creation of their own wireless
Internet portals. Analysts note that a portal may be a great way to promote new mobile service and
products.®*? Eventually, similar to wired Intemnet portal providers, analysts believe that wireless Internet
portal providers should be able to charge a commission for transactions completed at their Internet
portals as well as charge for advertising.™ For example, customers signing on to Sprint’s Wireless Web
service are sent to Sprint’s home page, and Yahoo! and AOL are listed as links.”™ Sprint receives
revenues from the companies when it sends customers to either Yahoo! or AOL.*

There are many players positioning themselves to enter the wireless Internet portal market. In addition
to those mentioned above, a number of cammier/portal alliances have been announced, including: AOL and
Nextel; Infospace and GTE Wireless; and Excite and NTT DoCoMo.** In addition, several European
carriers have already launched wireless portals, including Orange (UK)™ and Telia Mobile (Sweden).™
Sonera (Finland) has developed a portal calied “Zed” that allows users to set up and manage their
accounts and personal home pages through the Internet, and then access them over their handsets.* As

4

! SSB Report, at 10; DLJ Report, at 25.

¥ David Pringlc, Internet-Enabled Phones Cause A Fight For Phone Us_er; Eyes, TH]; WAFL STRE.Efr

JOURNAL INTERACTIVE EDITION, Feb, 29, 2000 (visited Mar. 1, 2000}
<http://interactive.wsj.com/articles/SB9518467795 76984200.h_tm>.

b aaam e

g o L -
3 Nikhik Hutheesing, Who Owns Your Portal?, FORBES, May 22,2000, 2t23. -

s Id

ek e aribsehty 3

., Wi Js: The Hi ¥ COMMUNICATIONS REPORT, Sept. 13,
3%  andrew J. Cole, Wireless Portals: The Hidden Enemy?, RCR RADIO
1999, available in 1999 WL 7792263; Cameron qupch,l Microsoft Updares .MSN oln Phanes, PC Wop ONI.IN'E,
Feb. 28, 2000, available in 2000 WL 885_5830. o .: - ) L .

¥ Orange I;dunc}:es Orange.net ISP, Portal; Enables Internet Accg}rs Via Mobiles, AFX, Nov 24‘1, 1.999’._
available in 1999 WL 27750502. - Co S S

% Wayne Walley, Wireless: WAP Happy, GLOBAL TELEPHONY, Nov.'_S(IJ,. 1999, {zva:‘iable.m 1??9 WL
18136275, PR I
o e ' - ‘ isited Oct. 19, .
3  Bruno Ginssani, Mobile Data Is Set to Take Off, But Glitches R:mmr; ELJROBYTES _(v1s'1 | .
1999) <htlp:!1'www.nyﬁmcs.comﬂibraryﬂec...Ofcybcrfcurobynesfl9§uro yte& tml>.

17711
Page 55 of 149




- Federal Communications Commission FCC 00-289

oo

of the end of January 2000, Zed had more than 600,000 users.*® For additional wireless portals, see
Appendix C, Table 8.

- At this early stage, the service models are still in flux, with ISPs and even mpbile operators cre'fating

i i integrated and seamless portals (often including customer service am;l account access) or choosing to

it maintain a separate stand-alone portal as a related, but unigue operation. At the same time, portals §uch
I as Yahoo! are providing formatting that allows Web-enabled phones/PDAs access to content. The lines
continue to blur between service providers, content providers, and hardware providers.

(iii) E-Commerce

The Internet offers users a variety of e-commerce applications including, the ability to pay bills online,

trade stocks, participate in auctions, and purchase a seemingly endless array of goods and services from

around the globe.”” Some analysts believe that mobile e-commerce, or what is sometimes referred to as

“m-commerce,” will generate revenues of $23 billion by 2004.*> However, others believe that the type -

of lengthy Internet browsing that is typically done from desktop computers will not be as widespread on

mobile devices because of physical limitations, such as screen size, that will persist despite the

. technological advances outlined above. Instead, mobile data users will desire more limited information

quickly*® As a result, these analysts believe that e-commerce applications such as accessing bank

iR accounts, transferring funds, or executing stock trades, which typically do not require lengthy browsing
L sessions, will be quite popular among mobile data subscribers.** : :

(iv)  Location-Based Services

A number of location technologies have been developed that will be used by wireless carriers 1o offer
enhanced 911 access to mobile telephone handsets *® Network-based solutions use radio-signal-

400

2000 Merrill Lynch Report, at 26.
! For example, in February 2000, Amazon.com announced that its books may be purchased th:éugh Sprint’s
Wireless Web service. Aaron Pressman, Internet Luminaries Herald Wireless Web World (visited Feb. 29, 2000)
<hutp://www.foxnews.com/ntech/022700/wireless.sml>. - -

1 . *? Linda J. Mutschler and Naeemah Lajoie, 4 Day in the Future, United States Telecom Services-
S Wireless/Cellular, Merrill Lynch & Co., Apr. 4,2000,at 78, . - Co '

“3 SSB Report, at 14.
- E-Commerce Is Killer App for Wireless, Says VeriSign CEO, BUSINE.SS WIRE, Feb. 15, 2000, .-

. e .S'ee Revision of the Commission’s Rules To Ensurc Companh ity with Enhanced 211 Emcrg' 'ency Cﬂliné
» Report and Order and Further Notice of Proposed Rulemaking, 11 FCC Red '

iabili ! with the following accurac
and reliability: (1) for network-based'technologles: 100 meters for 67 percent of calls, 306 met:rso foor‘;l;iement oi:
calls; (2) for handset-based technologies: 50 meters for 67 percent of calls, 150 meters for 95 percent of calls. See

14 FCC Red at 17388 (1999) (“E911 Third Report and Order”), recons, pending. . - pe B
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processing methods.* Some handset-based solutions use the U.S. military’s Global Positioning

System*” (“GPS”) satellites.*® Such so-called “hybrid” systems use upgrades to the network and
handsets, but do not rely on the GPS system.*® '

Location technologies can also be used by wireless carriers to deliver commereially valuable, location-
specific information such as roadside assistance, mobile vellow pages, direction services, and asset
tracking, to users of various wireless devices.*® For example, Sprint PCS offers the location-based
information services of Go2 Systems Inc. (*Go2”™) to its Wireless Web subscribers.‘"! Subscribers can
access more than 300 sites including services such as hotels and banking.** Currently, the customer’s
location 1s determined either through manual input of their present location or through customer
selection from a preprogrammed list of locations (e.g., office).*” One company calied InfoMove
combines the Internet, wireless (via CDPD), automotive, GPS, and text-to-speech technologies to help
carriers deliver Internet information to commuting consumers. According to the company’s plan, drivers
can place their palm-sized PC, handheld PC or Internet-ready handset in a cradle in their cars.
Customers then receive personalized content instantly, including real-time traffic advisories, audible
directions, vehicle diagnostics and maintenance alerts, emergency services, location-based advertising,
and text-to-speech e-mail capabilities.* InfoMove anticipates that service will be available in the third

quarter of this year."" :

4% grave Poizer and Karissa Todd, Extending GPS Capabilities, WIRELESS REVIEW, May 1, 1999, available in
1699 WL 10100680. _ '

“7 The Global Positinniﬁg System permits us to figure out preci.sel)r where we are anywhere on earth. The
system will eventually consist of a constellation of 21 satellites orbiting the earth at 10,900 miles. The U.5.
Government is investing over $10 billion to build and maintain the system. HARRY NEWTON, NEWTON SMCOM

DICTIONARY (14™ ed. 1998), at 328.

48 oieve Poizer and Karissa Todd, Extending GPS Capabilities, WIRELESS REVIEW, May 1, 1999, m:‘fablg in
1999 WL 10100680. The U.S. Government recently tumed off its “selective availability” that degraded the publicly
available signals from GPS satellites thus increasing the accuracy of the signals. Government Gives Users of GPSA
Gift That’s Sure 10 Please, THE BALTIMORE SuN, May 15, 2000, available in 2000 WL 10012548.

4% Heather Fomgmn Weaver, Carriers, Vendors Poised to Capitalize on 911 Mandates, RCR RAD.IO
COMMUNICATIONS REPORT, Mar. 20, 2000, at 18-19. - - '. o '
40 gueve Poizer and Karissa Todd, WIRELESS REVIEW, May 1, 1999, available in 1999 WL 1010680; Robert
McGarvey, Wireless Craze, UPSIDE MAGAZINE, Mar. 1, 2000, available in 2000 WL 2005063.-

an. Hcatﬁa Fbrsgren Weaver, Carriers, Vendors Poised to Capitah‘ze on 911 Mandates, RCR RADIO
COMMUNICATIONS REPORT, Mar. 20, 2000, at 19. ' y _

412

Id. - . . X -

e Teléphoﬁé Coﬁvcrsatidn ﬁith Lee Hancock, President and CEO, Go2 Systexfms, Ine., mehzs, zoogm Go2
also provides a service called Go2 Address that registers abbreviated names for locations, which s oneqs .
locations that must be entered. Jd. - ..~ : e : :

' TeL 13,
44 Kelly Carroll, Data to Ride Shotgun: InfoMove Helys Connect Cars fo fnremer,_ TELEP.HDNY,_Dec _

1999, available in 1999 WL 11 172656. - | | |
| . . nd Round of Funding Infusion of Capital Includes Who's Who List

AT N s '.'S‘e;o
InfoMove Secures $5.5 Million in
of Stfateg:‘cf Corporate and Individual Investors, News Release, InfoM?ve, Apr. 11,2000.
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3. Traditional Paging and Messaging Devices

Since the writing of the Fourth Report, the paging/messaging industry*'® has continued its restructuring
efforts in the face of competition from mobile telephone carriers, who have rolled out digital service in
most major U.S. markets and lowered their monthly rates. Paging/messaging operators are attempting to
position themselves as major players in the emerging mobile data sector. During 1999 and early 2000,
several operators introduced two-way services that allow subscribers to access e~mail and information
from the Internet.*”” The two-way technology deployed in their networks also allows paging companies
to enter the largely untapped market of wireless telemetry.

During 1999, the paging industry experienced a slight increase in subscribership and a drop in total

revenue from its traditional one-way business. However, many companies are using this traditional _
business, which generally has positive eamings, to fund the deployment of more expensive two-way
networks. " :

This report’s discussion of the paging/messaging industry begins with a summary of the industry’s
performance and structure during 1999 and includes information about specific carriers. This summary
is followed by an analysis of the strategies and operational trends employed by the industry to compete
with other CMRS carriers. These include the rollout of two-way Internet-based services, the
development of common standards, and consolidation, The paging/messaging section concludes with an
assessment of competition and industry projections.

a, Paging Industry Structure and Performance

According to one analyst; the paging industry experienced slight growth in subscribership durmg 1999,
while its annual revenues decreased.*> Based on this estimate, 700,000 new paging units (including both
one-way and advanced messaging) were added during 1999 for a total of 45.8 million units in service, an

1% As used herein, paging and messaging refer broadly to traditional oﬁc-way paging and advanced or two-
Wway messaging services, as well as services provided over narrowband PCS spectrum. The Commission auctioned
regional and nationwide narrowband PCS licenses in 1994 and noted that such licenses could be used to provide

voice messaging paging, two-way acknowledgement paging and other two-way data services, FCC, FCC Auction -

Regional Narrowband PCS — Fact Sheet <http:!/www.fcc.govlwthfaucﬁonsfnpcsfmpl fact.html>, In May 2000, the

Commission modit.icd.its narro?aband PCS mules. See Amendment of the Comumission's Rules to Establish New
Personal Communications Services, Narrowband PCS, Second Report and Order and Second Further Notice of
Proposed Rulemalking, GEN Docket No. $0-314, FCC 00-159 (rel. May 18, 2000). - :

7 See Appendix C, Table 14, p.C-18 for an overview of these Operators and the two-way services they bﬁ'er.

Y% WebLink Wireless Reports Fourth Quarter Results; Company Receives Fim; Wireless Data Sub.;crfber
Devices This Week as The Network Stands Ready, News Release, WebLink Wireless Inc., Feb. 2. 2000.

1 Appendix C, Table 9, p. C-13 lists the total subscribers, annual revenues, and ARPU for the pag mg o

 industry for the years 1996-1999, Appendix C also inchudes the public

: ! Paging companies’ revenu ‘
EIgTDAfopcraung cash flow, and EBITDA/operating cash flow margin, See Appendix C, Tablesef’o.l 3atpp. C-14
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increase of 1.6 percent over 1998 ** However, total revenues fell about 0.7 percent to $4.426 billion.*?'
Another anal)fst estimated 52.5 million units were in service at year-end 1999, a 2.9 percent increase
from the previous year. That analyst calculated a 2 percent increase in one-way paging subscribers and a
100 percent increase in two-way subscribers.

Paging Network, Inc. (“PageNet”) remained the largest paging carrier in 1999 with 9 million
subscribers.*” In November 1999, PageNet announced its merger with the second largest paging carrier,
Arch Communications (“Arch”). The merger is discussed in detail below. Based on 45.8 million
subscribers, PageNet has 20 percent of all paging customers, Arch has 15 percent, and Metrocall, Inc.
(“Metrocall”) has 13 percent. -BellSouth Wireless Data (‘BSWD”) and Motient Corp. (“Motient,”
formerly American Mobile Satellite Communications, Inc.) also offer two-way advanced messaging
services nationwide in competition with traditional paging companies, using the Mobitex and DataTAC
network technologies, respectively.** In April 2000, Motient formed a strategic alliance with Metrocall
that will result in Metrocall reselling Motient’s services.””

Three leading paging/messaging operators - PageNet, WebLink Wireless, Inc. (*WebLink,” formerly
PageMart Wireless), and SkyTel — offer nationwide facilities-based services using their narrowband PCS
licenses. A nurnber of other narrowband PCS licensees, including Vodafone and Metrocall, have
negotiated strategic agreements with existing narrowband PCS operators to initially resell services and
then construct their own facilities, sharing the capital and expenses with the existing carriers.*? '

At least two carriers are offering satellite-based paging services.*”’ For example, QUALCOMM Inc.
offers advanced messaging for trucking companies using geostationary satellite (“GEQ”) systems, and

@0 uE STRATEGIS GROUP, THE STATE OF THE U.S. PAGING INDUSTRY: 1999 (1999), at 119. The Fourth
Report shows Strategis’s estimate of $3.3 million total paging units in service at the end of 1998, However,
Strategis revised this estimate during 1999 to 45.1 million units in service.

@14 at124.

42 pCIA, PCIA Wireless Market Portfolio, 1999, at 6 (citing Donaldson, Lufkin & Jenrettp, u.s. P?.ging

Forecast, 1999). :

4B puaing Nenwork To Miss Interest Payments, DOW JONES NEWS SERVICE, Jan. 27, 2000.

o Motient’s m:ssagiﬁg subsidiafy was formerly know as the ARDIS Company, which Moﬁcnt (then
American Mobile Satellite Corpdraﬁon, Inc.) acquired from Motorola in 1998. However, Mot:ent no longer appears
to be offering its messaging services under the ARDIS name.

425 promocall & Inciscent Announce Alliance with American Mobile, News R_slease, Metroca]l, Ine., Aprii 190,
2000. _ - -

. Me:}ocaff, PageMart Join on Narrowband PCS Buildout Effort, RCR RADIO COMMUNICATIONS REPORT,
Nov. 2, 1998, at 23; AirTouch Paging and PageMart Wireless Form Narrowband PCS Srrategic Aillmnce; iiirTg;ch
to Offer ReFLEX 25 Advanced Messaging Services by Middle of Year, Ngws Rclf:ase,'PageMart Wluelcss‘,.r o;a} near.
30, 1999; AirTouch Paging Launches lis First Advanced Messoging Service Nanoumdef News Release, Vodafo
AirTouch PLC, June 6, 1999._ : - o - | :
wum’s satellite-based WorldPage Service in January 1999 fo;’its‘cust?mers
However, due to financial difficulties, Iridium ceased operations in

further discussion of Iridium.

4“7 pygeNet had begun reselling Iri
- wanting global paging/messaging coVerage.
early 2000. See Section ILA.4.4, supra, fora
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ORBCOMM Global LP offers two-way messaging using low earth orbiting (“LEO™) satelljtc Systems ‘#
Over 1,200 U S. transportation fleets use QUALCOMM’s GEO-based system, callgd OanRACS, for
two-way data messaging and position tracking.”” In addition, most paging/messaging carriers use
satellites to backhaul traffic on their networks.

b. Operational Trends and Competitive Strategies

Both analysts and members of the paging industry believe the plateau in subscril?ership during 1999 was
caused largely by heightened competition from cellular and broadband PCS camcrs.‘”‘l In 1999, mobile
phone operators improved, expanded, and lowered the price of their digital voice services, which are
often bundled with an SMS-based advanced messaging component at little or no additiona) cost, *2
These developments continued to diminish the traditional advantages of paging, which include size,
unobtrusiveness, long battery life, price, and nationwide and in-building coverage.**

A December 1999 survey of paging customers by the Strategis Group illustrates the declining demand -
for paging services.** Of the paging subscribers who intended to churn in the next three months, 65

percent stated they would discontinue paging service altogether.*” Over 40 percent of paging customers
stated they were likely to purchase a mobsile phone within the next year.*
the purchase of a cellular phone is one of the top ten reasons paging

the other hand, the number of concurrent pager/mobile phone users has increased. In 1999, the total was

over 25 million ~ a fivefold increase from 1994 and an 8 percent increase from 1998.** Fifty percent of

“ See Fourth Report, 14 FCC Red 3t 10187, -

429

QUALCOMM, Inc., Form 10-K405, Sept. 26, 1999, at 9-10; QUALCOMM, Inc., Wireless Business
Solutions (visited July 14, 2000) <hnp:ffwww.qualcomm.com/qwbs/>. '

i Antony Bruno, Sky Falls on Pager Service, RCR RaDIO COMM.UT;TICAT]ONS REPORT, May 25, 1998,
available in 1998 WL 8226238, In 1998, 90 percent

of all paging customers lost service when a Galaxy 4 satellite
owned by PanAmSat Corp. broke down, id, : :

N State of the US Pa

ging Indusery (Conference Call Slides), The Strategis Group, Inc., Dec. 16, 1999, at 3;
DLJ Report, at 35-37. ! :

. 4;200 See White Paper Supporting Elimination of the Nanm#baﬁd PCS Spectrum Aggregaﬁon Limit, PCIA, Feb.
, 2000, at 10, -. o o _

©* Seeid at9,12.

" CellTRAC and PageTRAC: Consumer Trends Jor Cellular/PCS and Pag; :
' aging (Co Call Slides) The
Strategis Group, Inc., Jan. 27, 2000. ging (Conference )

i/ 4
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Arch’s customers and 60 percent of Metrocall’s customers have both a pager and a mobile phone. :
A‘nalysts b_ellc'vc that traditional one-way paging will continue to drop in subscribership and become a '
niche application, rather than a mass-market product, used by certain types of professionals such as
doctors and engineers,*°

In late 1999, the average paging bill was only one-fifth of the average cellular bill.*' However, mobile k
telephony providers are offering more and more minutes per month for smaller increases in price.*? |
Paging operators will face even greater competition as mobile telephony operators add mobile data
services such as Internet access to their existing voice offerings.*® Paging carriers, however, tend to
view the Intemet as an asset in their restructuring efforts, as many have begun to integrate the Internet
into their products in order to compete in the mobile data sector.**

(i) Internet-Based, Two-Way Services

As discussed in the Fourth Report, paging/messaging companies began offering advanced services
between 1995 and 1998.4% These advanced services included text-to-speech messaging, 1.5-way
guaranteed messaging, two-way messaging, and some customized information updates.*® The paging
industry expanded these advanced services during 1999 and early 2000 to include Internet-based
offerings, such as e-mail and customized Web content. And, like most of the other mobile data devices I
on the market, many of the new advanced messaging units include integrated PDA features, such as an oo

address book, date book, and to-do list. : i

BSWD, Motient, and SkyTel appear to be the furthest along in competing n the emerging mobile data )
sector. SkyTel began deploying its two-way network in 1995 and began offering service with the :
Motorola PageWriter 2000 in 1997.%7 During 1999 and 2000, the three companies began offering two-
way, Internet-based mobile data services with interactive pagers made by Research In Motion.**
Research In Motion also markets a two-way messaging service under the name Blackberry. The devices

IS SR A T T

99 puging Industry Execs: Don't Write Us Off Yet, LAND MOBILE RADIO NEWS, Oct. 1, 1999, available in
1999 WL 6447107.

0 Jetirey Scott-Joynt, Paging's Prognasis, COMMUNICATIONS INTERNATIONAL, Nov. 1, 1939, available in

1999 WL 12450523 (citing Kagan World Media).
“! DLJ Report, at 3s.
“ g4 ) B
® fd-l B | - | o
44# jefﬁey ;;ﬁﬁ—loynﬂ Pagmg 's Proénosis, COMMUNICATIONS IN;I'ERNJ\TIONAL; Nov. 1, 1§99, available irln.
1999 WL 12450523, . -
45 * 600 Fourth Report, 14 FOC Red at 10185-10189.
45 See id. at 10180-10191. N Dol e
1 Tom Abste, 2Way Pagers, SAN FRANCISCO Cﬁ_aomci;:, Mar. 30, 1999, available in 1999 W1, 26634 18."
R bﬂlﬁgja;}-é_,' w224 e
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have a larger screen than most pagers and a small but full QWERTY keypad, are smaller than a cigarette
pack, and cost around $400.°* With the devices, users can send and receive Internet e-mail messages,
as well as receive customized information updates, such as stock quotes, news headlines, and weather
reports, from a variety of content providers.” The devices also include standard PDA features that can
be synchronized with desktop software.**?

In an effort to transition to Internet-based services, PageMart Wireless changed its name to WebLink
Wireless on December 1, 1999 In October 1999, WebLink began marketing its e-Pager service; users’
devices have an e-mail address instead of a telephone number.** During 1999, PageNet and WebLink
completed the deployment of the ReFLEX 25 two-way technology in their networks and awaited the
availability of ReFLEX 25-compatible end user devices from equipment manufacturers Motorola and
Glenayre. Before their network upgrades were complete and devices available, both PageNet and
WebLink resold SkyTel’s two-way services. In February 2000, both companies began offering two-way
services over their own networks.*** A summary of the advanced messaging services offered by BSWD,
Motient, SkyTel, PageNet, WebLink, Vodafone, and other carriers can be found in Table 14 in Appendix
c. . .

To strengthen their Internet-based, advanced messaging products, several paging companies formed
parmerships with Internet content providers, ISPs, and PC manufacturers during the past year. Some
analysts believe that converging with the Internet is what will help the paging/messaging industry remain
viable.*** WebLink, for example, offers specialized content to e-Pager subscribers from several Intemet
sites, including Yahoo!, MSN.com, HitMeNow.com, BlueLight.com, and LynkUs.com.* Motient

“ Om Malik, Zook Ma, No Wires, FORBES.COM, Feb. 28, 2000, at 32.

0 1d; DLJ Report, at 23-24.
451 fd.

2 DLJ Report, at 23-24.

53 Analysts: WebLink Smart to Distance Irself from Paging, FEDERAL FILINGS NEWSWIRES, Dec. 16, 1999;

Gregory Twachtman, The Future of. Paging Tied to the Internet, WIRELESS DATA NEWS, Nov. 24, 1999, available in
1999 WL 78994457, B

“** Bruce Brown and Marge Brown, One-Way Wireless Web: The WebLink e-Pager is a Smart Paging
Package Designed for Everyday Users, PC MAGAZINE, Jan. 18, 2000, available in 2000 WL, 2065041.

s PageNet Launches 2-WayPlus on Its Own Advanced Wireless Data Network, News Release, Paging
Network, Inc., Feb. 2, 2000; WebLink Wireless Reports Fourth Quarter Results; Co

. : . mpany Receives First Wireless
Data Subscriber Devices This Week as the Network Stands Ready, News Release, WebL:‘:.:k Wireless, Inc., Feb, 2,
2000. ’

7, WIRELESS REVIEW, Jan. 1, 2000, available in 2000 WL 7119045,

Antony Bruno, Paging Carriers Court Information Partnerships, RCR RADIO COMMUN REPO
* M
Oct. 25, 1999, available in 1999 WL 28240961; e-pager Makes National Deb Preoh .

ut for Holi i
Combines Paging and the Internet, PR Newswire, Oct. 22, 1999; WebLink W, o ooldays as PageMart Wircles

crel. }
Provide Internet Content To Consumers On-the-Go, News Release, webLmkIr ess Partners With LynkUs.com to

. . ' ink Wireless, Inc., Apr. 4, 2000;
HitMeNow.com Brings Hot Deals 1o WebLink Wireless Customers; Service Offers Perxonak‘ze; L!S;Oggf '
Notification, News Release, WebLink Wireless, Inc., Apr. 17, 2000; Web

(continued....) Link Wireless to Offer Wireless Products
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formed an alliance with GoAmerica Communications Corp, 2 leading wireless Internet service and

content provider. GoAmerica’s Go.Web service includes access to corporate intranets and personalized

Web-clipped content such as stock, news, travel, sports, and weather updates.'”® ¢Bay initiated a one-

way service throu‘gh which SkyTel’s customers can receive auction updates notifying them when they

ltzat\;e “:?:1 an auction, been outbid, or sold an item. eBay hopes 1o make the service two-way in the
uture.

In February 2000, PSINet, a leading business ISP, bought a 9.9 percent stake in Metrocall. Metrocall,
PSINet, and two other companies that invested in Metrocall agreed to form a joint venture called
Inciscent that will offer services such as Internet access, paging, two-way wireless data, and e-mail
hosting to small office/home office (“SOHO”) and medium-sized business customers.*

In addition to offering Internet-based and two-way services, industry analysts and players believe that
paging comparnies will become important providers of commercial telemetry services.*! Wireless
telemetry is the use of wireless technology by companies to monitor equipment in remote locations.*?
Telemetry transmissions work well over paging and narrowband spectrum as they are short and low cost,
and require devices that are highly reliable and have a long battery life.*® One analyst believes telemetry
represents a substantially larger market than the consumer advanced messaging services that compete.
with broadband mobile phone services.®* See Section ILB.5.b, infra, for 2 more complete discussion of

telemetry services.

(Continued from previous page) ' _ :
and Services Online Through Kmart Solutions and BlueLight.com, News Release, WebLink Wireless, Inc., Mar. 13,

2000.

4% GoAmerica Offers Wireless Web Access Via American Mobile: _Wi}efess Network Provider American
Mobile to Resell Go. Web Service, BUSINESS WIRE, Oct. 5, 1999.

49 Jennifer Lee, Paging All eBay Fanatics, FORT WORTH STAR-TELEGRAM, Aug. 25, 1999, gvailable in 1999
WL 23945915. . N _

40 perNet and Hicks, Muse,

Tate & Furst Make Significant Investment in Mmca'll, News Release, Metrocall,
Inc., Feb. 3, 2000. ' S

41 Analysts at Kagan World Media, Frost & Sullivan, Strategic Analytics, Dom?ldson Lufkin & Jenrette, as
well as Glenayre, Motorola, and oiher paging companies have touted telr;metry as an important product for the
paging industry. See Brian O’ Connell, “Mobile Mentality" Drives Paging/Messaging A{arket - Rep?ﬂ, ;
NEWSBYTES NEws NETWORK, Sept. 24, 1999, available in 1999 WL 200202‘75; US Paging ,_"enfzrranon to Level Off
in 2002, Says Repor;t, TELECOMWORLDWIRE, Nov. 19, 1999; The Global Wireless Cfrmfnumcanom Indusery,

9, at 33-39. Chuck Holt, Paging: Phoenix or Dodo?, WIRELESS

Donaldson, Lufkin & Jenrette, Summer 199 : . '
REVIEW, Jan. 1, 2000, ava;'lab’le in 2000 WL 7119045; M. Major, The Changing Face of Paging, MOBILE RADIO

TECHNOLOGY, Sept. 30, 1999, available in 1999 WL 10200127; Jeffrey Scott-Joynt, Paging’s ngrtosis, :
COMMUNICATIONS INTERNATIONAL, Nov. 1, 1999, gvailable in 1999 WL 12450523, e

2 S.0 Fourth Report, 14 FCC Red at 10275.

- 455 gylvia ﬁennis, US Paging to Peak at 21 Percent Penetration in 2002 — Report, NEWSBYTES NEWS -
NETWORK, Nov. 18, 1999, available in 1999 WL 29943161. : - -

454 Denﬁi; i.eibowitz et al, The Global Wireless Communications Indqsny, Donal@son,_ Lu{kin & Jemm, .
Summer 1999, at 33-39. : S
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(i) Common Standards

In 1999, an alliance of ten leading paging companies, including Glenayre, Motorol:a, PageNet, WebLink,
and SkyTel, agreed to adopt a wireless transport communication protocol (“WTCP”) that gives '
messaging devices 2 common interface with the Internet.*® The protocol prevents the fr_agmentahon t_hat
could develop if different industry players offered different products and services that did not work vith
each other. It also ensures that application developers will have a large enough market for their
advanced messaging, e-commerce, and telemetry products to make their investments profitable. s
WCTP has not yet been made compatible with WAP,*” but analysts and companies believe that doing so
would be advantageous to paging companies, as it would allow them to integrate the numerous
applications currently being developed for WAP.*® The Personal Communications Industry Association
(“PCIA"), the trade association of the paging/messaging industry, approved WTCP in December 1999 %

(iiif  Consolidation

There were two key acquisitions in the paging industry during 1999: Arch/PageNet and
WorldCom/SkyTel.*” In addition, Metrocall announced its plans {0 acquire NationPage from AT&T in -
February 2000. NationPage was once the paging subsidiary of Vanguard Cellular, a company acquired
by AT&T in May 1999, and is a leading regional paging/messaging provider in Pennsylvania, New
Jersey, and New York.*”* The paging industry views consolidation as way {o compete more effectively
with wireless phone operators, decrease costs, and increage interoperability. 7

. drch/PageNet. In November 1999, the second largest'pag'ing company, Arch,*” announced its plans to
acquire PageNet, the nation’s largest paging operator. The Commission approved the companies’
transfer of licenses in April 2000.™ In order to expedite the merger, PageNet filed for Chapter 11

3 Gregory Twachtman, Paging Carriers United in More Ways than One, WIRELESS DATA NEWS, Jan. 5,
2000, available in 2000 WL 7382423

406 Gregory Twachtman, Paging Will Be Laid 1o Rest without Advanced Me&sagfng, WIRELESS DATA NEWS,
Dec. 8, 1999, available in 1999 WL 7899471,

*"" For a frther discussion of WAP, see Section ILB.2.b(3, supra,

*¥ Gregory Twachtman, Paging Will Be Laid to Rest without Advanced Mess;aging, Wi, LESS DATA NEWS,
Dec. 8, 1999, available in 1999 WL 7899471. . __ .

Ml ” A
™ Wireless Telecomrunications Bureau and 'Interﬁétional Bureay Graﬁl Consent for Transf. er of Control of -

Licenses of Skytel Cormmunications, Ine, to MCI'WorldCom, Inc., Public Notice, DA 99-1711 (zel. Aug. 25, 1999).

U1 Metrocall Acquires NationPage from AT&T Wireless, News Release, Metrocall, Inc., Feb. 3, 2000.

" Chuck Holt, Paging: Phoeniz or Dodo?, Wikeess Review, ja, 1, 2000, available in 2000 WL 7119045.

41 : » '

474
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bankrzgtcy protection on July 24, 2000.*” The merger is expected to close by the third quarter of
2000, _ Arfngachet will be the largest U.S. paging company, with 35 percent of the 50 million
subsc_nber:;. As part of the merger agreement, PageNet will spin off its wireless data subsidiary, Vast
Solutions. ™ Vast Solutions was formed in January 1999 to develop mobile data services and ’
applications, especially integrated products that large corporations could use to link their employees to
intranets and internal databases.*”

WorldCom/SkyTel. On October 1, 1999, WorldCom completed its acquisition of SkyTel.®* While many
large telecommunications companies had been divesting their paging units and many of the recent paging
mergers had been horizontal, the WorldCom/SkyTel merger was an exception to both of those trends.*®
Aside from its investment in Metricom,* WorldCom’s only mobile wireless asset is SkyTel. Analysts
believe WorldCom recognized the trend towards Web-based, wireless advanced messaging products and
SkyTel’s potential to serve that market. SkyTel also allows WorldCom to bundle those products with its
other telecom offerings.*”

¢. Conclusion

In the previous CMRS Competition Reports, the Commission concluded that the paging segment of the
CMRS industry was highly competitive. Despite the recent merger of the largest and second-largest
paging companies, the Commission continues to believe that the paging/messaging industry is highly
competitive for a number of reasons. First, there is still an average of 30 paging licensees serving each
of the 25 largest cities in the United States (not including reseliers) and an average of 10 paging licensees
serving each of the 25 smallest MSAs.** Second, the spectrum capacity held by these firms should be

475 pageNet Initiates Voluntary Reorganization Under Chapter 11 in Effort to Expedite Arch Merger, Paging '
Network, Inc., News Release, Jul. 24, 2000, : o

47 paging Network, Inc., Form 10-Q, Mar. 31, 2000.

47 paging Network To Miss Interest Payments, DOW JONEslNEws SERVICE, Jan. 27, 2000. ;

478 [ e Conrad, Paging Ma.

!
kes News in Quiet Market, HIGH YIELD REPORT, Jan. 31, 2000, available in 2000
WL 3903519. S S . S : :

41 paging Network To Miss In terest Payments, DOW JONES NEWS SERVICE, Jan. 27, 2000..

0 Matt Moore, SkyTel Shérehb!dm Approve MCI WorldCom Buy of Paging Compary, ASSOCIATED PRESS .
NEWSWIRES, Sept. 29, 1999.

- About a,month beforc WdrldCom announced its acquisition of SkyTel, Company Sleuth (2 Web site that

delivers custornized information about companies) discovered that WorldCom had registered domain naxies
combining the names of the two companies. At that time, WorldCom denied it was purchasing SkyTel. Dinah 0
Wisenberg Brin, New Life for Infonautics after ‘Near Death Experience,’ DQW Jon l.ES._N_Ew_s SERV]CE.,I Nov. 4, 1999,

%2 See Sech‘dn HB.S.&, infra, for a discussion of Metricom. * |
¥ ennis Leibowitz et al, The Donaldson, Luﬂc:n & J.ém_.e,mf
Summer 1999, at 33-39.

hid RCRlPublications, RCR’S 1999 PAGING DATABASE, 1999.

Global Wireless Communications Industry,
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sufficient to ensure they can provide meaningful competition.® Third, switching costs for consumers
. remain relatively low. Fourth, as discussed above, paging carriers are facing strong competition from
b other sectors of the wireless industry.

I Analysts consistently agree that paging’s future is in advanced services, including two-way and Internet-
' 1 based products, “** and that the industry currently has a window of opportunity in which to retain its

! current one-way customers by offering them advanced services before user-friendly, WAP-based Internet
access technology becomes widespread on mobile telephone handsets and other devices.*’

4, Other Handheld Devices

Several PDAs, also referred to as handheld devices or palm pilots, now offer users a wireless connection
: to the Intemet, either through a built-in wireless modem or a separate wireless modem card. The three
f categories of wireless handheld devices discussed below are: 1) the Palm devices made by Palm, Inc.; 2)
| the various Pocket PC and Windows CE devices; and 3) the recently-unveiled Proton made by Research
in Motion.*®® The Palm VII, the most advanced of the devices made by Palm Inc., was the first PDA to
connect directly to the Internet wirelessly without an external device.® Because of this innovation and
because Palm In¢. claims a large share — 73 percent ~ of the total PDA market, our discussion of wireless
handhelds initially focuses on the Palm VI The devices in the second category run Microsoft’s
Windows CE or newer Pocket PC operating system and can conmnect to the Internet via a separate '
wireless modem card or Internet-ready mobile phone. The third category inciudes only the Proton, '
- which, like the Palm VII, can establish a wireless connection to the Intemet through a built-in modem.

Palm [ne_Deviges. Palm Inc. currently manufactures two handheld devices that can connect to the !
Internet wirelessly. Both contain all of the basic PDA features such as an address book, date book, note
pad, calculator, expense record, and data storage. Users of the Palm V can access the Internet by
attaching a separate wireless modem, but the Palm VII has a built-in antenna and wireless connection to
the Intemet. In addition, in April 2000, Palm Inc. announced it was planning to sell new versions of the
Palm IIl and Palm V with the built-in wireless connection of the Palm VIL4®

4 ,.S'ee, &.8., Letter from Kathryn A. Zachem, Wilkinson Barker Knaur LLP, Capacity Analysis of Arch’s and
PageNet’s Coxgpet?tors in 30 of the Top 100 Urban Areas in the U.S., Ex Parte Presentation, Paging Network, Inc., f
Arch Communications Group, Inc., WT Docket No. 99-365, DA 99-3028 (Feb. 23, 2000).

426 . . i i I .
Antony Bruno, Paging Poised for Two-Way, RCR RADIO COMMUNICATIONS REPORT, Jan. 10, 2000
available in 2000 WL 9539726 (citing the Yankee Group), P

487 ‘ See Number of One-Way Paging Subscribers Will Plummet to Fewer than 38 Million by 2004, The
Strategis Group Reports, PR NEWSWIRE, Nov. 30, 1999; Gre '

- gory Twachtman, Paging Will Be Laid to Rest without
«érdvanc;: ﬁ)fess_asmg, WIRELESS DATA NEWS, Dec. 8, 1999, available in 1995 W] ?3399471 {citing The Strategis
oup, Inc.). . . . - .

*® See Appendix C, Table 15, p.C-19 fora conaplefe overview of handheld
wireless connection to the Internet, either with a built-in or

489 - . o ) ) .
Leslie Hillman, Wireless Toys Keep Internet within R, h - ) .
1999 WL 28716503. 1 Xeach, SUN-SENTINEL, Dec. 10, 1999, available in

devices that can establish a
Separate wireless modem, ‘

»

Stephanie Miles, Pqim Looks To Add Wireless 10 411 Devices, CNET NEws.com Apr. 14, 2000
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Users: of the two Palm devices discussed above can access the Internet using a technology called “Web
clipping.” Web clipping allows the Palm devices to display small amounts of text information from
Internet sites that have been specially designed for the proprietary Palm platform. There are over 250
Web clipping applications that Palm users can download from companies such as MapQuest, the Wall
Street Journal, Starbucks, and Travelocity. Users can access information from these sites but cannot sur{
beyond them.”” While data transfer rates are slow, about 8 kbps, Palm Inc. will cache some content for
its users, meaning that it will hold and constantly update Web-clipped sites that a user visits frequently
on its servers. Thus, cached sites can be accessed faster than non-cached sites.

While Palm users can check e-mail, they can receive e-mail only that is sent to their palm.net account,
not to a different, pre-existing account. However, they can send messages to any Internet e-mail address.
Palm devices do not automatically notify a user when an e-mail message has been received; therefore,
users must periodically dial in to check the account.

The Palm VII currently costs approximately $450,%? and monthly connectivity charges are additional. In
February 2000, Palm Inc. introduced a flat rate pricing pian for Palm Internet access of $44.95 per month
for unlimited usage.*”® For $9.95 per month, users can get 50 kilobytes worth of e-mail and Internet '
content, or 150 screens of information.®® For $39.95 per month, they can receive 300 kilobytes, with
additional kilobytes costing 20 cents each.** '

The Palm VII was released nationwide in the fall of 1999, Because the Palm devices connect to the
network of BellSouth Wireless Data, they can be used in 260 major cities nationwide and have no
roaming charges.- Palm Inc. had solda total of 5 million Palm units (including those that do not connect
1o the Internet) and a few thousand Palm VIis as of the end of 1999.% . :

Pocket PC/Windows CE Devices. In April 2000, Microsoft launched its latest handheld operating
system, Pocket PC.*”’ Pocket PC is a more advanced version of Windows CE and includes PDA versions
of many of Microsoft’s desktop software applications, such as Word, Excel, and Outlook.**® Pocket PC
also includes Pocket Internet Explorer, which allows nsers to browse the entire Web, not Web-clipped

N pevond PCs the Era of Computers that Fit in Palms and Pockets Has Begun, but Much More Lies Ahead,
FORTUNE MAGAZINE TECHNOLOGY GUIDE, Winter 2000. . _
1 o Malik, Lok Ma, No Wires, FORBES.COM, Spring 2000, at 33.

93 -P.alm. Offers Flat-Rate Wireless Access For Pabrf.lf'ﬂ’, Feb. 22, 2000
<http:fhvww.al]netdcviccs.conﬂnewstOOZa’OOO222p_a}mm.l_mn>

44 Om Malik, Look Ma, No Wfée;, FORBES.COM, Spring 2000, at 33.

95

% Beyond PCs the Era of Compuiers that Fit in Paims and Pockets Has Begun, but Much More Lies Ahead,

FORTUNE MAGAZINE TECHNOLOGY GUIDE, Winter 2000. Ce
“7 Todd Spangler,’ Microsoft to Take Pocket PC Mre%‘ess, YA#HOO! NEfWS, Apr. 17, 2000.

68 girrie | isi 1, 2000) )
Microsoft, Pocket PC Features, (visited May 1, _ )
ﬁﬁpﬁfwr;;ﬁu%soﬁcom!mobﬂdpocketpc/ features/defaultasp>. Pocket PC runs on new PDA de\rlces and is not

simply a software upgrade of Windows CE.
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applications as with the Palm.*” As noted earlier, neither Windows CE nor the newer Pocket PC devices
have a built-in modem. Users must therefore attach a separate wireless modem or an Intemnet-ready
mobile phone.” Four companies, including Hewlett-Packard, Casio, Symbol, and Compaq, manufacture
handheld devices that run Pocket PC.*" '

Proton. In April 2000, RIM unveiled its wireless PDA, called the Proton or RIM 957 Wireless
Handheld® The Proton has some of the same features as RIM’s Blackbemry Interactive Pager,*® such as
a wireless connection, a small QWERTY keypad and two-way e-mail access. However, the Proton is
larger, and has a bigger screen, more memory, more advanced organizer software, and a WAP-enabled
‘Web browser. RIM began selling the devices in May 2000 at a price of $499 with unlimited monthly
Internet access costing $39. Like the Palm devices, the Proton uses BSWD’s network. However, the
Proton has a built-in instant messaging capability and therefore does not require users to dial-in to check
their e-mail accounts.*® " .

L Miscellanecous Data Devices

There are a number of other mobile data providers and services that do not fall into the categories
described above or that offer additicnal services not included above. These include dedicated data
networks and telemetry services. ' o

a. Dedicated Dgta Networks

There are a number of mobile data providers that offer only data services. Many of these networks began
by initially serving vertical markets such as asset tracking and field service and have evolved to serve
horizontal markets such as messaging and Internet access. Examples of dedicated data networks include
Motient Network (formerly the ARDIS Network),** BSWD), Metricom, Inc. (“Metricom”), and Teletrac,
Inc. (“Teletrac”™). R : '

*® Mictosoft, Pockes Internet Explorer, (visited May 1, 2000)
<htip://www.microsoft.com/mobile/pocketpe/features/pie.asp>.

™ Microsoft, Pocket PC FAQ, (visited May 1, 2000) <http//sw microsoft.com/mobile/pocketpc/faq asp>;
Socket and PacketVideo Show How Mobile Phones Can Deliver Wireless Multimedia Web Content to PDAs
Powered by Intel's StrongARM Processor, BUSINESS WIRE, Jan. 6, 2000; Socket’s Digital Phone Cards Now
Available for Sprint’s PCS Nerwork, BUSINESS WIRE, Oct. 26, 1999, ,

' Microsoft, Who Makes Pocket PCs? (visited May 1, 2000)
<http:ffwww.microsoft.comfmobilelpockctpclmanufacmrers.w.

%% Stephanie Miles and Micahel Kanellos, RIM Takes on Palm in Handheld Markes, CNET ﬁEws COM, Apr.
11, 2000. L e - y .COM,

%% The Blackberty is discussed in Section II.B.B.b(i), .s‘uprh'a..- o -

I ;;‘mStephauie Miles and Micahiel Kanellos, RIM Takes on Palm in Handheld Market, CNET NEWS.COM, Apr.
3 Motient Marks 10" Anniversary of the Beginm’:lmg

NEWSWIRE, June 26, 2000. Of the Largest Wireless Dar_a Network in the Country, PR
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Motient Network is a packet-switched network offering applications such as mobile e-mail and Internet
access, telemetry, transportation and package delivery, and field service.** It operates in the 800 MHz
SMR band and had approximately 122,200 subscribers at year-end 1999.” BSWD is also a packet-
switched network operating in the 900 MHz band that primarily offers field service and dispatch
applications.®® In addition, BSWD provides the network over which the Palm VII accesses the

Internet.*” .

Metricom offers packet-switched services using 900 MHz and 2.4 GHz unlicensed spectrum, as well as
2.3 GHz Wireless Communications Service (“WCS”) licensed spectrum. As of the end of 1999,
Metricom was offering Ricochet Wireless Internet service (“Ricochet”) in 2 few metropolitan areas and
several airports and college campuses.”™® Ricochet basic service costs $29.95 per month for unlimited
Internet access from a laptop through a Ricochet wireless modem and an e-mail account. In June 1999,
WorldCom began reselling Ricochet.*'' As of year-end 1999, Metricom had 30,000 subscribers.*
While Metricom currently provides data transmission speeds of 28.8 kbps, the company plans to upgrade
its network and offer data specds exceeding 128 kbps by the end of summer 2000 By the end of
summer 2001, Metricom plans to offer the service in 46 markets covering 100 million POPs.**

Teletrac offers vehicle location and two-way mobile data services to approximately 3,200 corpofate _
customers with 70,000 vehicles.*'*. It operates over licensed frequencies in the 900 MHz band.™ .
Teletrac provides service in 12 metropolitan markets and recently began 10 provide vehicle location and

two-way digital messaging to its CUStomers using

ing Of the Largest W;‘reles;s‘ Data Nem:-k_in the Country, PR

506 Motient M&rks- 10" Anniversary of the Beginn
Corporation, Form 10-K, Dec. 31, 1998, at 2.

NEWSWIRE, June 26, 2000; American Mobile Satellite

S0 merican Mobile Satellite Corporation, Form 10-K, Dec. 31, 1998, at 13.

¢ Srrategis Mobile Data Report, at 89.
9 Id. at 93. See Section ILB.3.b(i), supra.

S Metricom, Inc., Form 10-K, Dec. 31, 1999, at 2. .

: 5‘.'- _ Mebi'éﬁm Rep@;ﬁ:rf’.ﬂ.";h Quarter | 999 Results; En
TELECOM REPORT, Feb, 21, 2000, available in 2000 WL 7984233, ... .

2 I . . } |
S5 Ricochet ddvisory: Downtown Houston live With Ricochet Field Trials, Metricom Press Release,
Metricom, Inc., Apr. 6, 2000 : L e -
B Prospectus Supplement of Metricom, Inc., Jan :
construction to offer Ricochet in 21 markets. Metricom Reports First

Quarter2000 Results Ricochet Under’
Construction in 21 Markets, News Release, Methm L

Inc., Apr. 20,2000, - oo
515 Telemrac .R;p‘orts Year-End and Fouﬂf: Quarter Results; Location and Data &fﬂﬂggsmcompﬂ")’ Reports
Record Service Revenues and Further Improvements in Cash Flow, Prgss Rgleasc, Mar, 1, 000. .- | L

sm. Strateg:s Mobile Dan_i Report, at 104.
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from cellular carriers.’”” By using other carriers” facilities, this new service allows the company to offer
its services in additional markets.*"*

b. Telemetry

Some companies also use wireless technology to monitor their equipment in remote locations, generally
referred to as wireless telemetry. One common example of wireless telemetry is automatic meter reading
(“AMR”).** Some utilities offer telemetry services more advanced than simple AMR. For example,
Puget Sound Energy in the Seattle metropolitan area has created a two-way service that allows customers
to manage their energy consumption during peak hours and control their home thermostats over the
Internet.’? ' : :

Telemetry can also be used to moniter HVAC systems, gas and oil pipelines, vending machines, alarm
systems, parking meters, streetlights, smoke/fire detectors, factory process systems, and photocopiers.
~ Wireless telemetry is also used to provide a variety of vehicle tracking and location services.

The wireless telemetry market has grown since the publication of the Fourth Report. In the past few
years, utility deregulation has prompted the growing use of AMR systems, as they increase utilities’
efficiency and quality of service while Jowering their costs. For example, Kansas City Power & Light
has reportedly saved 100,000 trips by repair crews to customers’ homes because of AMR telemetry,

Both non-CMRS and CMRS providers are players in the telemetry market. The two major non-CMRS
providers are CellNet Data Systems, Inc. (“CellNet”) and Itron, Inc (“Itron”). See Appendix C, Table 16
for an overview of their services. Schlumberger Resource Management Systems, which provides
management services to energy and utility companies, completed its acquisition of CellNet in May
2000."* During 1999, CellNet increased its telemetry base from two million to three million units.*® In
addition to AMR, the company provides remote monitoring for photocopiers, vending machines, parking

51 Teletrac Inc., Form 10-Q, Sept. 30, 1999.
Sl 7 &

*17 According to CellNet, utilities pay a marginal cost of approximately $1 per unit per month for AMR, in
addition to the $50 per unit in initia! build out costs. Traditional meter reading has a marginal cost of about 60 cents
per unit per month, but does not provide a constant stream of detailed usage data or allow for advanced monitoring
and two-way interactive services. See Denise Culver, Wireless Telemetry Poised for Growth, INTERACTIVE WEEK
FROM ZDWIRE, Nov. 8, 1999, available in 1999 WL 14630415

*** . United Tech Gets Thermostat Provider Pact, Dow JONES NEws SERVICE, Jan. 7, 2000

52 Bill Richards, Watch Closely: Wireless Monitoring of Machines May Be the Quiet Star of the Cordless
f'u;ure, _IHE_WALL STREET JOURNAL, Sept. 20, 1999, available in 1999 WL-WSJA 20532168,

' 'm Schlumberger Announces Acquisition of Assets of CellNet Data Systems, News Release, Scﬂmb&ger
Limited, May _1 6, 2000. In order for CellNet to complete the merger, the company filed a prearranged Chapter 11
bankruptey filing and received approval for the merger from the U.S. Bankruptey Court on May 5, 2000. /4.

™ CeliNet Installs Three Millionth Device into Wireless Network, NETWoRKS UPﬁATE, Dec. 1, 1999

available in 1999 WL 11391122; More Than Two Million Devices Now Online i .
Networks, PR NEWSWIRE, Feb, 16, 1999, o Crine in CellNet Data Systems Wireless
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meters, and home security systems.” Ttron focuses exclusivel idi y equi

- ' . y on providing AMR telemetry equipment
and is the l?adcr in that market. As of December 31 1999, Itron had shipped 15.4 million AMl:q unIi:.tl;1 a
14 percent increase from the previous year, to over 500 utilities 5 o

Most of the cfurrent CMRS telemetry providers are paging/messaging carriers, including WebLink,
SkyTel, Motient, and BSWD. As mentioned carlier, many analysts and industry players believe that the
telemetry market represents a significant business opportunity for paging/messaging carriers. GTE,
Omnipoint, and Metricom also offer telemetry services, and Aeris and Cellemetry, while not CMRS
providers themselves, use the cellular networks of CMRS providers to offer their telemetry products.

Technological developments have aided the wireless telemetry industry during the past year. For
example, Telemetrix Technologies Inc., a licensed broadband PCS operator and developer of broadband
PCS-based telemetry and telecommunications technologies, created and patented a method of
wansmitting telemetry information using SMS transmissions.”’ Motorola also released its CreataLink 2
XT two-way telemetry transceiver, which is based on its ReFLEX two-way messaging protocol. The -
transceiver can be installed on and integrated into various types of equipment, and usets can connect to -

the transceiver via a telephone, the Internet, or Motorola’s PageWriter 2000

C. Dispatch

Dispatch services allow two-way, real-time, voice communications between mobile units and fixed units
(e.g., between a taxicab dispatch office and a taxi) or between two or more mobile units (e.g.,betweena .
car and a truck). Typical users of dispatch services include service and delivery companies whose
operations require their employees to communicate with each other on a private (one-to-one} or group
(one-to-many) basis. Dispatch networks can also be designed to interconnect with the PSTN. Dispatch -
service is provided on both a CMRS and PMRS basis. It can be characterized as falling into three
primary segments. First, “trunked dispatch” includes firms offering on a commercial basis both one-to- .
one and one-to-many calling services on trunked systems™ employing either analog or digital network
architectures. These services are provided primarily by carriers operating at 800 MHz, 500 MHz, and - -

L N . - T P ° . . - RN
524 prore Than Two Million Devices Now Online in CellNet Data Systems Wireless Network, PR NEWSWIRE, -

Feb, 16, 1999; Bill Richards, Watch Closely: Wireless Monitoring of Machines May Be the Quiet Star of the
; 20, 1999, available in 1999 WL-WSJA 20532168. . -

Cordless Future, THE WALL STREET JOURNAL, Sept.

5 Itron Releases Fourth Quarter and Year-End Results for 1999, News Release, Iwon, Inc., Feb. 9, 2000

¢ Fore o

5% See Appcndk C, Tal-)lc. 16,.pp. C-ZO - 21“ for an oveﬁieiv of wireless telemetry services. T _
52 Tefeﬁ:em’x, Inc. Issued Patent No. 64014089 for o Method of Collected and Transmitting Data Using |
Existing PCS and Digital Wireless Networks, PR NEWSWIRE, Jan. 21, 2000. L :

3B Motorola’s CreataL:';:k 2 XT Two-Way Data Transceiver Can Proﬁde__WfreIess Communications berween
Devices and People, CAMBRIDGE TELECOM REPORT, Sept. 13, 1999, ayqi!qble in 1999 WL 8104202.

k3 Truhkiiﬁg allows for the automarib Shaﬁhg of multiple radio ch_anncls: Tm_nluing is :puch more specteally .
efficient because switching between multiple radio channels allows less blocking and it provides service to m:ireh
radios per channel. On a 20-channel conventional systemm, for example, roughly 700-1,000 uds;rs; ;;n b: :;‘y .
contrast, those 20 channels on a trunked, dispatch-type system can service betwoen 2,000 gn? 3 ;; - 200y :
International Mobile Telecommunications Association, Fhat & Commer_c:al Trunked Rad:o.. (visited Feb. 8, 200

< http://www.imta.org/ctr html>
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] 220 MHz, but also by qualified private land mobile operators.”™ Note that as one part of trunked

t dispatch, some dispatch service offered in the 800 MHz and 900 MHz bands is referred to as Specialized
. Mobile Radio (SMR) service.**! Second, “raditional dispatch™ is non-interconnected, non-CMRS,

R dispatch service provided on a for profit basis.®* Third, “private dispatch” refers to in-hquse systems
operated by companies and state and local governments solely for their internal communications needs in
support of their own business operations.’” According to one analyst, there were approximately 16.2
million private dispatch users in the United States as of year-end 1999.*** However, this report will limit
its discussion of dispatch services primarily to trunked and traditional dispateh. In addition, because
industry sources often provide data using a digital/analog distinction, we will sometimes use that
breakdown for purposes of this report.™**

1. Commercial Dispatch Market Structure and Performance

One analyst finds that in 1999 the commercial dispatch industry’s total subscribership increased by 30
percent from 4.6 million in 1998 to 6.0 million,™ and that of the 1999 total, approximately 1.6 million,
or slightly more than 25 percent, were analog dispatch subscribers.® This total includes all Nextel
subscribers. Nextel’s primary service offering, however, is essentially a bundle of services in at least
two markets, mobile voice and trunked dispatch. Thus, all Nextel subscribers should not be counted in
the dispatch sector, and estimates of the dispatch sector that include all Nextel subscribers overstate the
size and concentration of that sector. In addition, Nextel’s Direct Connect® service option itself may be
seen as providing more than trunked dispaich, because to some degree it is a substitute for mobile voice
features such as speed dialing and conference calling. Thus, estimates of dispatch that employ some pro-

** These definitions are set forth in: Applications of Various Subsidiaries and Affiliates of Geotek
Communications, Inc., and Wilmington Trust Company or Hughes Electronics Corporation, and Applications of
Wilmington Trust Company or Hughes Electronics Corporation and FCI 900, Inc., For Consent to Assignment of
900 MHz Specialized Mobile Radio Licenses, 15 FCC Red 790 (WTB, 2000) (“Geotek Order”). This WTB Order
alters teminology from, but otherwise employs the same market definitions as, the Bureau order: In re Applications
of Pittencrieff Communications, Inc. Transferor and Nextel Communications, Memorandum Opinion and Order, 13
FCC Red 8935 (1997). C L o _

' See47CFR.§90.7.

™ Some dispateh services may be offered on a for-profit basis and may be classified as PMRS provided that
these systemms are not mterqonn_ected to the PSTN. Seef‘z‘m Report, 10 FCC Red at 8861-8863.

3 Some of these licensees also offer for profit dispatch services to other customers.

534 . . .
Strategis Dispatch Repori, Approximately 10 percent of those us i
, i €IS are Interconnected to the PSTN., U
Dispatch Market (Conference Call Slides), The Strategis Group, Inc., Feb. 2, 2000, at 4, .

. 536 . . - , :
See The Strategis Group, Inc., “Dispatch Service in 2 Comnpetitive Mar e
.. ’ * . etitt " - s .
- Conference & Exposition, Nov. 13, 1998: Strazegis Dispatch Report, ve M k‘?t’_ FT?S@@FQH at AM‘I'EX. 98

#7 See Appendix D, Table 3, p-D-3.
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ration;ssf Nextel subscribers based on use of the Direc: Connect® service option are inappropriate as
well.

While nationwide, summary measures are unavailable, it is nonetheless true that local trunked dispatch
markets are generally concentrated.” However, firmis providing this service face considerable
competitive pressures because their customers possess numerous competitive options. For some trunked
dispatch users, traditional dispatch services are likely to be a viable competitive alternative. For large
users, owning and operating private, internal radio systems may be a competitive alternative. For some
users, data dispatch service will constitute an effective alternative. And finatly, as further discussed .
below, cellular and PCS firms are beginning to provide price/service plans that are similar to Nextel’s
mobile voice plus Direct Connect® service offering. Collectively, the various options available to
consumers should promote competitive performance in trunked dispatch.**

Focusing on SMR providers without regard to the particular service markets involved, Nextel possesses
by far the largest subscriber base. Using its iDEN technology, Nextel provided service to roughly 4.5
million digital subscribers at the end of 1999, 62 percent more than the 2.8 million it served at the end of
1998.% With 292,000 analog subscribers,** Nextel’s share of the analog dispatch market continues to
decline, from 21 percent in 1998 to 18 percent in 1999, as 2 result of Nextel’s continued efforts to
convert its analog networks to digital networks (see Analog Growth and Upper 800 MHz Band
Relocation Progress below).> The second largest dispatch operator in 1999 was Southern LINC, with
around 200,000 digital subscribers. The third largest operator was Mobex, with 65,000 subscribers.
Other significant operators include the Chadmoore Wireless Group, Inc., with 37,000 analog subscribers.
In addition, there are a large number of small dispatch operators covering localized areas, with less than

$5 million in annual revenues.**
2. . Majd;' Trends #nd Devglopménts
| a. Competitionfrom the Mobile Telephony Sector _ )
Non-SMR operators are now éffeﬂng calling pllar_is or Services that attempt to provide or compete with
what is considered the distinctive aspect of dispatch service: its group, or one-to-many, feature. A

number of mobile telephony providers now offer plans that allow unlimited cal’ling_ among m_embers ofa
defined group, such as family-oriented price plans, oramong all of an operator’s subscribers in a defined

5% Geotek Order, at 1927, 33.
9 1421933,
12 at g1 34-38.

4 See Appendix D, Table 1, p. D-3.

52 14 Nextel's existing analog SMR operations focus primarily on
Communications, Inc., Form 10-K405, Dec. 31, 1997, at 14, . o N | .
deereased from 583,000 at the end of 1997, See Third Report, 13 FCC

analog subscribers. -

twé-way radio serviég. Nextel

3 Nextel’s analog subscn"bershlp has_ from
Red at 19806 n.277. Nextel no longer p:ov:des a count of its

3w Strategis'.Moéu'Ie Data Report, at 72.

Page 73 of 149 17729




Federal Communications Commission FCC 00-289

area..’* In September 1999, under the Cellular One brand name, SBC launched Cellular One to One, a
service employing an Ericsson technology enabling subscribers to make conference calls with up to 30
different parties by dialing pre-programmed group numbers.*% :

b. Analog Subscribership

Analog subscribership declined sli ghtly in 1999. This is again primarily due to Nextel’s migration of its
subscribers to its digital systems it the $00 MHz band. Analog subscriber growth was positive, however,
in the non-800 MHz bands. While total analog subscribers in the 800 MHZ band declined 4 percent in
1999, analog subscribership grew 4 percent in the 900 MH2, 39 percent in the 450 MHz, and 35 percent
in the 220 MHz. As mentioned in the Fourth Report, this growth shows the continued demand for
cheaper, dispatch-only service that is generally provided by analog operators 3

¢. 220 MHz Service

Licensees authorized in the Phase IT 220 MHz Service are permitted to provide voice, data, paging, and
fixed communications.™® On Qctober 2 » 1998, the Commission completed the Phase II 220 MHz
auction,* raising $21 million.** A second auction of FCC-held licenses began on June 8, 1999, and -
closed on June 30, 1999.%' The second auction offered a total of nine licenses in four Economic Area

5 See Section ILA.1.b, supra, for a further discussion of such plans. See generally, Lynnette Luna, Group

Calling Is Weapon In Wireless Wars, RCR RADIO COMMUNICATIONS REPORT, June 28, 1999, available in 1999 WL
7791578. .

*7 See Lynette Luna, Analog Dispaich Stll a Viable Growth Business,
15-16. Chadmoore Wirelc.ss Group, Inc., for example, is building a nationwide analog SMR network, According to
Chadmoore COO Jan Zwaik, “We want to remain analog . . . our vision is to provide cost-effective service.”
Lynette Luna, Analog Dispaich Still a Viable Growrh Business, Say Operators, RCR, Oct. 19, 1998, at 15. The
capital costs per subscriber associated with digital technology

_ are substantially higher than those for analog systems.
Chadmoore Wireless Group, Inc., Form 10QSB/A, filed Nov. 25, 1998, Strategis Mobile Data Report, at 72,

% Federal Communications Commission, 220 MHz Fact Sheet
<http://www.foc.gov/wtb/auctions/220/220fact html>.,

Say Operators, RCR, Oct. 19, 1998, at

(last modified Jan.7, 1999)

9 See Phase Il 220 MHz Service Auction Closes: Winnin

g Bidders in the Auction of 908 P!
Service Licenses, Public Notice, DA 98-2143 (rel Oct. 23, 1998, on of 508 Phase II 220 MHz
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Groups (“EAGs™) and 216 licenses in 87 Economic Areas (“EAs™). The number of licenses available in
each EA ranged from one to five, while the number of licenses available in each EAG ranged from two
to three. No nationwide licenses were available in this auction.™ The auction raised over $1.9 million
almost all from the top five bidders.* )

A supplier of 220 MHz equipment, Datamarine Intermational, Inc. (selling its equipment through its
wholly owned subsidiary, SEA, Inc.), expects the build-out of the 220 MHz band to increase demand for
its products.’* The company says it expects to ship large quantities of 220 MHz radios beginning in the
third quarter of fiscal 2000.%* :

d. Upper 800 MHz Band Relocation Progress

On December 8, 1997, the Commission completed an auction for the upper 200 channels in the 800 MHz
SMR band.**® The license holders from that auction are permitted to relocate incumbent licensees to
comparable spectrum.*”” FCC rules provide for a one-year voluntary negotiation period, followed by a
one-year mandatory negotiation period between incumbent licensees and the new EA licensees.
Ultimately, the incumbent operators face forced relocation if the new licensee so desires. The voluntary
negotiation period ended on December 4, 1999.*

The largest of the upper 800 MHz licensees, Nextel, has reported little conflict so far in its discussions of
relocation with incumbents, with only ten licensees indicating they were not interested in discussing
relocation voluntarily.® Of all the approximately 400 negotiations completed during the voluntary
period, about two-thirds resulted in Nextel acquiring the licenses held by incumbents, and one-third -
resulted in the incumbents® systems being retuned to other frequencies. Those 800 Mhz licensees that
have been relocated had their systems retuned almost exclusively within the 800 MHz band.>® Nextel

1 Eederal Communications Commission, 220 MFz Fact Sheet (Auction #24) (visited Feb. 17,2000)
<http:/fwww fec.gov/wib/auctions/auc24/aunc24fethitml>. S - L

%3 See Appendix A for summaries of auction winners.
**  Datamarine International Inc., Form 10-QSB, Feb. 15, 2000.

sss Id‘ - - . -
56 00 Miz SMR Auction Closes, Winning Bidders In The Auction of 525 Specialized Mobile Radio
Licenses, Public Notice, DA 97-2583 (rel. Dec. 9, 1997). .

557 47 C.F.R. §90.699.

558 Wireless Telecommunications Bureau Announces the Commencement of the Voluntary Negoﬁ:ﬁi;ggl’seﬁod
for the Relocation of Incumbent Licensces in the 800 MHz Band, Public Notice, DA 98—2'434 {zel. Dec. 4,1998). .
License winners are required to contact the incumbents by March 4, 1999, to begin negotiations. o

5% Caron (jarlébn," Pressures Growing For 800 Mz Incumbents, WIRELESS WEEK l;);c. 13,1999, at 14-1._5. .
Nextel says that the total number of incumbents at stake is close 10 1,000. 1. . _ o
" . ermitting Nextel to utilize Pa Business
ers permitting Nextel to utilize Part 90 PLMRS Bu: _
li:ufation of upper 200 channel incumbent licensees. Nextel

© 39 1 July, the Commission granted 50 waiv .I
§6 90.617(c) and 90.619(b), Order, DA 98-2206 (sel. July

_ channels for CMRS operations for the purpose of 1
Communications, Inc. Requests for Waiver of 47 CFR
21, 1999). ' :
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has indicated that it is more interested in moving systems than in purchasing them during the non-
voluntary period.*'

The Commission has scheduled two more 800 MHz SMR auctions in August and November 2000. In
the SMR 800 MHz General Category auction 1,050 licenses will be available in the 85}-854 MHz band,

. and in the SMR 800 MHz Lower 80 Channels auction 2,800 licenses will be available in the 856-860
band.>?

€. Geotek Bankruptcy and Nextel

Geotek Communications, Inc. (“Geotek”), an SMR operator that used its own patented technology in the
900 MHz band to provide a range of telecommunications services to small- and medium-size businesses

with mobile fleets of vehicles, filed for Chapter 11 bankruptcy protection on June 29, 1998.%° Although

it originally planned to reorganize, Geotek announced in October 1998 that it was shutting down its SMR
operations.*® :

On February 12, 1999, Geotek’s creditors. selected Nextel to buy all 191 of its 900 MHz licenses™” for
$150 million, pending regulatory approval.®® Four days later, Nextel and Geotek received permission
for the transaction from the Delaware Bankruptcy Court.*™

%! Caron Carlson, Pressures Growing For 800 MHz Incumbents, WIRELESS WEEK, Dec. 13, 1999, at 14-15.
According to to Geoffrey Steam, Nextel’s director of corporate strategy, “As we get into the non-voluntary period,

we’re really de-emphasizing acquisition.” Caron Carlson, Pressures Growing For 800 MHz Incumbenis, WIRELESS
WEEK, Dec. 13, 1999, at 14-15.

%2 Auction of Licenses for 800 MHz Specialized Mobile Radio (SMR) Service in the General Category Band
(851854 MHz) and Upper Band (861-865 MHz), Public Notice, DA00-1100 (rel. May 18, 2000); Auction of
Licenses for 800 MHz Specialized Mobile Radio (SMR) Frequencies in the Lower 80 Chanmels, Public Notice, DA
00-1388 (rel. June 23, 2000). In the August auction three additional licenses will be available in the 806 MHz
Upper Band (861-865 MHz). See Auction of Additional Licenses for 800 MHz Specialized Mobile Radio (SMR)
Service To be Included in Auction No. 34 Scheduled for August 23, 2000, Pubdlic Notice, 15 FCC Red 7275 (2000).

%2 Geotek Communications, In¢., Form 10-K, Dec. 31, 1996, at 2. In addition to traditional mobile telephone
and one-to-many dispatch services, Geotek also offered a range of mobile messaging, mobile data and vehicle
location services. Geotek Communications, Inc., Form 10-K, Dec. 31, 1996, at 3, As recently as January 1998,
Geotek was operating in 11 markets and had 15,151 subscribers. Geotek Reports Year End Subscriber Growth,
News Release, Geotck Communications, Inc., Feb, 5, 1998, By June 1998, however, Geotek had insufficient cash

to fund operations. Geotek to Cease Operations Later This Month, WIRELESS ToDAY, Oct. 2, 1998, availabie in
1998 WL 17661227, '

564 . .
Geotek to Cease Operations Later This Month, WIRELESS TODAY, Oct, 2, 19982. 1998. available in 1998
WL 17661227, - . " & 19904, 1938, a?arlqble in 199

% Geotek’s licenses cover a potential market population of 200 million ople and in jor
metropolitan areas: Atlanta; Birmingham, Ala.; Boston; Charlotte, N.C.; Cincig:at’;, Ohio: l\fllillljzlfkiﬂm\;:: ?fN?:f
- York City; Philadelphia; Portland, Ore.; Richmond, Va.; Washington, D.C.; Jacksonville and Miami, I:'L'a ; S;n
Antonio, Houston and Dallas, Texas; Spokane and Seattle, Wash.; and Tulsa and Oklahorna City, Okla ;"’Jextel To
Acquire Geotek's Licenses For $150 Million, COMMUNICATIONS TODAY, Feb. 16, 1999, availuble in 1999 WL,
6503548; Federal Communications Commission, Final Results Jor All Markets (Exce! l,/er 4) (visited Mar. 22
1999)<htip:/fwww.fec.gov/wib/auctions/smr/Tmarkets. xls>, - - o
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However, Nextel was subject to a 1995 Consent Decree it signed with the Department of Justice settling
an antitrust lawsuit.*® The Consent Decree limited the number of licenses Nextel could acquire in the ‘
top 15 U.S. markets. The following day, Nextel filed suit in the U.S. District Court for the District of
Columbia to lift the Consent Decree limiting its holdings in the 900 MHz band.

On March 5, 1599, Geotek filed applications jointly with its creditors seeking Commission consent to
assign its licenses to its primary secured creditors, Wilmington Trust Company and Hughes Electronics
Corporation (collectively, the “creditors”).*® On March 9, 1999, the creditors and FCI 900, Inc. (“FCI
900™), a wholly owned subsidiary of Nextel, filed applications with the Commission seeking consent 10
assign all of these licenses to FCI 900.

In June 1999, Nexte! and DOJ reached a settlement that provided for the Consent Decree to terminate in
October 2000. On December 16, 1999, the US. District Court for the District of Columbia accepted the
settlement; as a result, the Consent Decree remains in effect until October 20005 On December 17,
1999, Nextel requested that it be permitted to withdraw the applications to assign to FCE 900 the licenses

covered by the Nextel Consent Decree.” _

(Continued from previous page)
566 Nextel Requests Lift of Consent Decree 10 Buy Geotek's 191 900 MHz Licenses for $150 Million, LAND
MOBILE RADIO NEWS, Feb. 19, 1999, available in 1999 WL 6446839. Other bidders included Mobex
Communications, Chadmoore Wireless Group, Industrial Communications & Electronics Inc., Southemn Co., and
FleetTalk Partners. Jeffrey Silva, Georek Bankruptcy Sale Reset for Tuesday, RCR RADIO COMMUNICATIONS .
REPORT, Feb. 15, 1999, available in 1999 WL 7790238. Nextel agreed to pay $131 million for the licenses that
were subject to the consent decree and $19 million for those not subject to the decree. Jeffrey Silva, Nextel Sues To
Lift Decree; Bank Ruptcy Judge Approves Geotek Spectrum Sale, RCR RADIO COMMUNICATIONS REPORT, Feb. 22,

1999, available in 1999 WL 7790306.

%7 Nextel Requests Lift of Consent Decree io Buy Geotek's 191 900 MHz Licenses fo
MOBILE RADIO NEWS, Feb. 19, 1999, available in 1999 WL 6446839. _ :

S8 Gop United States v. Motorola, Inc. and Nextel Communications, nc., 1995 WL 866794 *3(D.DC. 1995)
{“United States v. Motorola™). Specifically, the Consent Decree enjoins _Nextel, inter a{:a, from polf:l{ng or ]
acquiring licenses for more than thirty %00 MHz channels in Boston, Ma_ssacifusett.?; C}ncago, Illinois; Da_llas. and -
Houston, Texas; Denver, Colorado; Los Angeles and San Francisco, Callfon?l_a; Miami an;d Or_la_ndo, Flonida; Ncw
York, New York; Philadelphia, Pennsylvania; and Washington, D.C. In adfimon, Nextel is enj:sllrﬁl from hglgléli ;
or acquiring licenses for more than ten 900 MHz channels in Detroit, M:cl?lg_an and Seartlg, W gton, an  fro
acquiring additional channels in Atlanta, Georgia. Further, Nexte? is prohibited ffom holda‘ng or acquiring, ei ;:s,
directly or indirectly, more than a five percent ownership imgr_est i any corporation or entity that ::{Els;;?mro or
manages, directly or indirectly, 900 MHz channels in these c11es and from @te_mg into new managemen

agreements for 000 MHz channels in these cities. fd.
. Seeks FCC Consent to Assign 900 MHz SMR

r $150 Million, LAND * -

e Licenses, Public Notfcé, DA
569 See Geotek Communications o8, UEE
99-1027 (rel. May 28, 1999).

S United States v. Motorold, Ci\ﬁ'l No. 94CV’2331 (TFH) (D.D.C. De;, 14?,. 1999). (Memonalmmg (.}rdejr)T
ST gee Letter 1o Terry Fishel, Deputy Chief, I:ICCMg arfd '.l'echflrucaI Analysis Branch, Wirele
Telecommunications Bureau, Federal Communications Comumission, from

Nextel, dated February 17,1999.
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On January 14, 2000, the Wireless Telecommunications Bureau (“Bureau”) granted applications for the

1 assignment of licenses from the bankruptcy estate of Geotek to the creditors, the further assignment of

‘1 ; licenses in markets not covered by the Consent Decree from the Creditors to FCI 900, and the request to

3 withdraw the FCI 900 applications for the Consent Decree licenses.”™ On August 4, 2000, the Bureay
granted consent for Neoworld License Holdings, Inc. (“Neoworld”) to acquire from the creditors the

- former Geotek licenses that Nextel cannot acquire as long as the current Consent Decree with DQJ
remains in force.”™

IIl. CONCLUSION

Several key trends have marked the year since the release of the Fourth Report. First, during 1999
mobile telephone subscribership increased by 24 percent and average MOUs increased by 38 percent,
‘while, according to the Bureau of Labor Statistics, the price of mobile telephone service fell by 11.3
percent.’™ Second, the deployment of digital technology continued unabated. At the end of 1999, 51
percent of all mobile telephone subscribers used digital phones, and 80 percent of all mobile phones sold
that year were digital ™ Third, mobile telephony providers continued to build their nationwide
footprints. Among the major carriers, achieving a national presence and a nationwide infrastructure are
perceived as necessary to respond to consumer demands for seamless service at reasonable prices.
Fourth, the rapid development of new mobile data technologies and applications for mobile data services
may set the stage for the take-off of the mobile data sector in the coming years.

Between December 1998 and December 1999, five of the top 25 operators by subscribership combined
with other carriers. Furthermore, since the end of 1999, five operators in the year-end 1999 top 25 have
merged with other carriers, and the merger of 2 fourth is currently pending before the Commission. As
was the case last year, the two most prominent mergers involved large regional operators attempting to
create nationwide footprints in order to compete effectively with existing nationwide operators.

Some analysts predict that the current consolidation wil] intensify competition among nationwide
wireless providers.*™ Their reasoning is that the cost savings made possible by operating large scale
wireless networks will push these carriers to extend innovative pricing plans, such as DOR-type plans, to
broader segments of the market.*” If these predictions prove correct, the consolidations will benefit
consumers by reinforcing the downward trend in prices,

k 572 See Geotek Order.

7 See Applications of Neoworld License Holdings, Inc., Hughes Electronics Corporation, and Wilmingfon
2T;uosot) Company, Liquidating Trustee, for Conscnt to Assignment of Licenses, Order, DA 00-1765 (rel. Aug. 4,

3% See Section ILA.1.4, supra.
5 See Section ILA.1.b, supra.

576 . . ' ' :

Mary Mosquera, Wireless Fooprint Reguired For Competition, TECHWER, (visited Oc
N 1 > t. ¥ 199

<http:/iwrwrw “techweb.com/wire/story/TWB 1999093050006, : ( * : 9?

577 Id .
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Indeed, thf:re is some evidence that the addition of new nationwide operators already may be contributing
to decreasing prices. For example, according to one survey, prices declined by approximately eight

i
.!
!
!

percent during .the last six mo_nths of 1999.°® In addition, the biggest price declines came in price plans Y
offen:ig ISQ minutes qf talk time each month, which dropped by 12 percent over the last six months of o
1999.°" This may indicate that competition is continuing to make mobile telephone services more -y

affordable for all Americons and not just those who can afford price plans that provide 500 or 1,000 v
minutes per month, Whilc estimates of average MOUs show year over year increases, perhaps most g
interesting 1s that one analyst’s estimates indicate that mobile telephone customers’ share of total voice ' a
MOUs has increased from 3.2 percent in 1997, 10 4.5 percent in 1998, and to 7.1 percent in 19995 T,

Moreover, it is important to emphasize that, along with the process of consolidation across geographic 9
areas, the mobile telephone sector continues to experience heightened competition within geographic \
areas as a result of the expansion by broadband PCS carriers and Nextel. To date, 222 million people, or L
88 percent of the total U.S. population, have three or more different operators (cellular, broadband PCS, o]
and/or Nextel) offering mobile telephone service in the counties in which they live. Over 172 million : '
people, or 69 percent of the U.S. population, live in areas with five or more mobile telephone operators . !
competing to offer service. And 11 million people, or 4 percent of the population, can choose from Eo
among seven different mobile telephone operators.

Competition has also been instrumental in reshaping the mobile data and dispatch sectors. Paging
operators, facing intense competition for a base of paging customers that has not changed substantially, :
plus heightened competition from cellular and broadband PCS operators, are diversifying their -
operations by offering customers a variety of more advanced mobile data services. Mobile telephone
operators are joined by other wireless entities such as satellite, dedicated data, and hand hc‘ld.dcvicc
providers in offering an impressive and ever-expanding variety of mobile data servicc?s. Similarly, the R
dispatch sector is also facing increased competition from both mobile telephone providers that are P
beginning to offer dispatch services, as well as new SMR licensees beginning to deploy their networks. - i

Finally, while analysts estimate that overall data traffic on mobile nctwqus_ has remained low at gromad
2 percent,*®! the development of new mobile data technologies and applications has been proceeding
rapidly. For example, CDMA operators are currently testing a network t?chnology that will permit
mobsile telephone customers to access the Internet at speeds of up to ten times the current rate. Some
operators intend to begin commercial service as early as 2001, Many anglysts behev; that these new
wireless data technologies and applications will drive the growth of mobile data services and the

expansion of overall wireless usage in the coming years.

™ Econ One News Release.

1.

%80 _See Paul Kagan Associafes, Inc., Wireless Share of Total US Communications MC?US..‘ 1 99;:“20,?373;-
WIRELESS MARKET STATS, Jan. 31, 1998, at 2 and Paul Kagan Associates, Inc., g:;gi; Q.Zm,affgnons. ire
Heading Towards One-Third Total U.S. Usage, WIRELESS MARKET STATS, Oct. 27, 1959, at >.

ould Fire Up Demand For H’;ireless Net Access Or |
0 WL 10907294, _ o}

Y
s
.

%! Jonathan Collins, Sprint’s Aggressive Ad Campaign C
Give It A Bum WAP, TELE.COM, Feb. 21, 2000, available in 200

_ 17735
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IV. ADMINISTRATIVE MATTERS

{
i ! ! o This Fifth Report is issued pursuant to authority contained in Section 332 (¢)(1)C) of the
| i Communications Act of 1934, as amended, 47 U.S.C. § 322 () 1)(C).

It is ORDERED that the Secretary shall send copies of this Report to the appropriate committees and
subcommittees of the United S:ates House of Representatives and the United States Senate.

' FEDERAL COMMUNICATIONS COMMISSION

o ' Magalie Roman Salas
Secretary -
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5?' [ Federal Communications Commission FCC00-289
Table 1A: FCC Auctions Summary - |
- Service Design
BN Auction Nowber and Name | Namber of | Geographic |  Spectrum per license | Total Speetrum Service
» % Licenses (1) | License (n wegaherz) [ Description
[ Scheme (2) _ '
* 1 Nationwide Narrowband 11(3) | Natiouwide |11 blocks, $ =S0/50 KHz, 3=| 0.7875 Miz Advanced .
k- PCS 50/12.5 KHz, 2= 50 KHz paging/daia
9 2 Interactive Video 100 594 MSA {2 blocks of 00 kHz 1Mz | Interactive data
4 Data Service o ;
3 Regional Narrowband 30 Regional |6 blocks, 2= 50/50KHz, 4= |  0.45 Miz Advanced ‘.
. PCS ' . _ 50/12.5 KHz paging/data
‘| 4 A & B block Broadband 129 MTA |2 blocks of 30 MHz 60MHz  [Mobile voice and]
- 810 C block Broadband PCS 493 BTA  |lblockof30 MHz or2 30MHz  |Mobile voice and
3 22 (%) - blocks of 15 MHz dua
3 6 Multichannel Distribution | 493 BTA  [Maxof I3 channclsof 6MHz| 78 MHz(6) | Wireless cable
7 900 MiHz Specialized 1020 MTA |20 blocks of 25 KHz SMHz  |Mobite voice and
Mobile Radio _ . " daa
8 Digital Broadcast Service 1 Fall US {500 MHz 4375MHz | Multchanne)
™M Coverage video
9 Digital Broadeast Service 1 Partial US | Uses same spectrum as full 375 MHz Multichannel
M Coverage  [coverage license video
11/ D, E, & F block 1479 BTA |3 blocks of 10 MHz 30MHz  |Mobile voice and
22 Broadbasd PCS (8) data
12 Cellular Unserved 14 MSA/RSA |2 blocks of 25 MHz SOMHz  |Mobile voice and
daa
13 Intersctive Video and 98] MSA/RSA {2 blocks of $00 KHz ) MHz Interactive data
Data Service
14 Wireless Communications 123 MEA/REAG |4 blocks, 2= 10 MHz, 2 = § 30 MHz ]
Service MHz
15 Digits) Andio Radio 2 FallUS |2 biocks of 12.5 MMz 25 MHz Multicharnet
Service : Coverage audio
16 Upper 300 MHz 535 EA 3 bl e voice and
Specialized Mobile Radio sriy | n3MHz md| 20 Mtz Mabile vaics an
1% Local Multipoint 986 (10 ) .
_ 23 Distribution Service (10) BTA ll:';l[gcn 1150 MHz and 50 1300 MHz le:: :‘::l?’eo data
2 20 Mz 908 National, {13 blocks,3=100KHz, 5= | 15SMHz | Voice, data,
g 19 General Wiretess 875 FAREA i 5= 150Kz | paging, fxed
5 ireless 5 ’
| Communications Service EA  [sbocksof smHe 25 Mz an
_ l| 20 VHF Public Coast 42 sl;u:'%n Coast w between 350 and 500 | 350 to 500 kHz [Fixed and mobik
. Areas _
l »
2 sl::ilci:u and Monitoring 528 EA i&ﬁ""” 2=6MHz 1 =225| 1425 Mz |Mobile telemetry
2% *Closed” Broad
Peh Srondat ns na (2 12 Broadcast TV
28 and radio
26 929 and 931 MHx Pagin
Service gieg | 2499 MEA (49 blocks of 20 ki, 12 in 790 kiiz Paging and
30 39GHz 245 929 Band, 37 in 931 band, messaging
450 EA 114 Blocks of 100 MHz 1400 MHz Fixed (13) -

(2) MTAs = Major Trading Areas, BTAs = Basie Tradi = i

Major Economic Areas, REAGs = Regional Ecmomicmm iﬂ e1ropolitan Statistica] Aseas, RSAs « Rural Service Aress, MEAS™
(3} Inciudes one pioneer preference license, . Economic Areas, -

(4) Includes three pioneer preference licenses.




T T Lot o, Tl e T i e e A el s M0 B s el o e Ll P U8 e 7 1m0 M gt T

Federal Communications Commission ¥CC 00-289

(6)Tobeprecise,Mu]ﬁpoimDisuihuﬁonS.miu{m)S)mulspmudebe?&l.ﬂ-lzbacmseChmnelZwasoﬁginale6m{zmlyinﬂn
top 50 markets. In the rest of the markets, it was Channel 2A with 4 MHz. ' As noted in the MDS Avction Procedures, Terms, and Conditions:
*In 1myzlmxammqmwmwmmwwﬂmm,mmmqmmsﬂofmzmwnu

(7) There is 3 total of 500 MHz of DBS downlink spectrum available, The same spectrum can be reused at each of the eight U.S. DBS orbital
slots.Tlseﬁgmesinﬂ:etabiemQSBZ}xSOOMGABZ)xSOO,mpwﬁwN.MMuchnfcrwpmionsofmemsmbﬂ-kofspmm
%) To date, two auctions have been completed that included DEF block PCS licenses, the original and one reauction.

{9) WCS is permitied to implement a wide range of services, subject 10 FCC engineering requirements, including fixed, mobile, radio locstion,
and broadeasting.satellite (sound) sesvice. ) : .

(10) Cellutarvision, Inc. has becn granted 8 pioneer preference for a portion of the 1150 MHz New York BTA, of which 850 MHz was
subseqmnﬂysoldto\lf’hﬁarCommunic&imhc. } '

Massimd&equmy.maeincludebmuemﬂimiudmvom.ﬁaqmswmmmwvmmmmﬁmmum,m
ground-to-air voice and video. _ ]
(lz)m‘amd"nmadcmmctiomhclndedam:mbaofdiﬁumtlimmedfotbmdmulevisimmdmdn.mmsofnm
included:AMBmadcas((lOkHzper!imm),FMBmdm(ZOOkszlimc}.FMTranslaw((ZOOkHz),T\’Bmdcast(swizpa
lioense),LowPowerTV(ﬂ&lzperlicdse},deVTmslm(Gmizpalimse). o L

{13) Mobile communications are subject 1o the development of inter-licensee and interservice interference criteria.

Page 83 of 149 17738




Page 84 of 149

Federsl Commuricafions Commission FOCDH-239
Tahklﬂ.FCCAudmnsSnmmry
Axction Results
Auctins Muwleriy el Name “Fntall Yimmion I‘iilh'ltl Asrtion Dursfion Ml’
_ ! WMHz)
T Totmmite T et S =ap 22564 T AT s
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(2) C block broadband PCS was auctioned in thres auctions, Please nole that because licenses anction Sumiminy
together the figures for Total Winning Bids, Bid Price, and Number of Wirning Bidders will r::lt.:nmmg. simely *
(3) Estimated to adjust for encumbered spectrum,

(4) DEF block broadband PCS was auctioned in twe auctions. Please note that because licenses are in auction,

together the figures for Tota} Winning Bids, Bid Price, and Number of Wirning Bidders will result in :;re m sl summng
(5} The seccond TVDS auction was posiponed on January 29, 1997,

(6) The General Wircless Commumications auction was pestponed on April 24, 1998,

{7} Given the site-by-site nature of the broadcast licenses, calculations wiing POPs figures were not made,

(8) Given the highly encumbered nature of these licenses, calculations using POPs figures werne not made.

{9) Using a 1999 US population estimate of 270 million. Al others use 1990 nopulation (253 million).

Table 2: “Closed” Broadcast Auction #25 Results

Bidder Name Total High Bids POPs Net High Bids {1}
3 Angels Broadeasting Network, Inc. 2 n'a $115,300
Abundant Life, Inc. 1 n'a . $571,350
American Media Inveshnem:s, Ine. 1 n'a $195,000
Amy M. Coco ] ns 565,000/
Anchot Broadeasting Limited Partnership 1 n'a $136,5001
Arizona Lotus Corp. - 1 na $5,055,000
Ashtabula B/Casting Corp., Inc. - 1 na $25 000,
Attantic Broadcasting Co., Inc. 1 n'a $16,000/
Berty Lutz 1 na ©. 5269,100
Burbach Broadcasting Company 1 n/a $143,000
|C.D. Broadeasting, Inc. 1 n/a $165.0001
Catherine Joanna Flinn 1 n's $602,550
Channel 24 Corp. : 1 nfa - $2.073,750
Chanahoochee Broadcast Associates 1 nfa $15.600
Combined Communications Inc. 1 n/a . . $483,000
Communications Systems, Inc. 1 n/a $243,950
D/B/A Kames City Airwave Company 1 wa _ o $298.500
Danbeth Communications, Inc. 1 n/a $2,842,450
David & Lynn Magnumfe 1 n/a $162,000
David A, Rawley, k. - 1 - nfa o -$118,500
i i $115,050
DBM Entertainssent Enterprises, Inc. 1 a/a ] oI
Delia Blues Broadcasting 1 nia 682500, -
i 2 na $481,000(
Delta Radio, In¢.

i Thoma 1 nfa $133.250
prane C. 1 na $2,110,550
Fairview Radio, Inc. . .
FCC Held - 3. na

o - 1 na 3306,000
B 1 wa e $400000
GALLATIN VALLEY WI'IN‘E.SS ]NC. p a - 51 049' 000
George S. Flinn, Jr. . e 31'045:000 3
GREGORY D. GENTLING, JR. 1 nfa - $154,700] |
Harold J. Haley, Jr. 1 iy $656.000] !
Hubert N. Hoffman, Jr. - 1 nia $955.000]
Intermant Broadcasting Pocalello In¢. 1 v - s32.000|
Intermart Broadcasting Twin FalIS, Inc. i n/a . §121.000]
J. K. Whittimore 1. na. $190,450]
Joseph W, &DmmaMBollmgef 1 . na  s1a4300] -
Kingfisher County Broad.::astmg. Ing. i wa o sase0]
KM Communications, Inc. i na ) S $320,000 N
KOB-TV,LLC. - 1 na . .. . 319600
Lawrence A, Busse. 1w sLsigd0)
Liberty Productions, A meed Parmersh:p 1 wa . s2190| |
Lynn C Ketelsen 1. na © .. 8253.500]
Mare Scott Communications, Inc. 1 /e = 6490500
Marcia T, TmerdbaTmmr Emerprises 1. wa - $150,000
Margaret L Grap - 2. : 1 o2 ., . -$104001
MAS Communications, e, o 1 ve 0 STS0000
Meredith Communications, L C 1 na Sl 8100750
Michael D. Law I wa . . . .. 3115050
Michacl F. and Bridget T. Andlar T oa - . 8864000
Midwestem Broadcasting Company, Inc. . \ nfa 13850
Minnesota Christian Broadeasters, Inc. 1 a7 3330,000]
Mitchell Broadcasting Fremont, Inc. 3 n/a S $511.000)
ount Rushmore Bmadcas:mg. Inc. 3 nfa $585.000 .

- [Nancy L. Foster - - _ ] na $405,3
New Mexico Roswcll 21 uc
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Lo : T
Bidder Name Total High Bids____POPs NetHigh Bsisd:z( o
P . 1 s . »
Newman Communications Ine.
: [Outlook Communications, inc. . m szs-gig:ggg
: pacific Spanish Network, Inc 1w $118,000
; Pappas Telecasting of the Midlands, Inc, h o $60.000
A Paxson Communications LPTV, Inc, ,
3N ‘ i na $117,000
R R & J Broadcasting v $547300
3 Rainbow Radio of Livingston County : y $1.059000
ij| : Rapid Broadcasting Company r»'a s 516’000
i Results Broadcasting of Shawano, Inc. : nf: pas
’ Richard H. Heibel $462,
g Richmond Broadcasting, Inc. 1o Sl,s!fg:;gg
I Rmmamm 1? m i na $1,021.300
? Simmons Family, Inc. 2 n/a $1,878,000
Southern Broadc;s:ing Corporation 1 na 3478,000
Sun Valley Radio, Inc. H n‘a $63,000
Sunbrook Commumications Inc. 1 n/s $371,000
Ted W, Austin, Jr. 2 na 3772,500
Todd P. Robinson 3 na $369,000
: Todd Stuart Noordyk 1 na $196,000
- Trinity Broadcasting Network f zﬁ sﬁgg?gg
: TSB 11, Ine. ) s ,
; Twenty-One Sound Communications Ine. 1 na $105,750
- Univision Television Group, Inc, 2 na . $381,000
| Warrior Broadcasting Inc. 1 na $138,450
: WBCM Radio, In¢. 1 n‘a $150,000
Westzra Slope Communications LLC t na $72,000
Wilber Johnson | nfa £26,000
William Konopnicki 1 n'a 51,900
Willizm R, Reier, Jr. I nfa $79,300| -
Winstar Broadcasting Corp. 5 na 511,008,000
WEKOB Communications, Inc, 1 n'a F342 400
WLV-TV Inc. 2 na $143 250
Woolstore Comporation 1 n/a $216.750] .
Source: Federal Communications Commission
Notes: (1) As of the close of the auction.

Table 3: 929 and 931 MHz Pagin Service Auction #26 Results

Bidder Name Total Hieh Bids POPs Net High Bids (1) |
Mevocall USA, Inc. _ 145 1,175,537,620 $681,800
Vodafune AirTouch Licenses LLC . 78 450,905,386 . 5277,600
o WWC Paging Corporation -+ . - 63 314,350,405 $448,000
o MAP PAGING CO., INC. . 53 $62,119,338 $355,100
[ - [ Trompex Corporation . 51 252,556,989 . $513,170
b Enmerson Enterprises Inc. 48 285,718,673 $123,370
Southwestern Bell Mobile Systems, Ine. 42 200,503,381 $137,800
Tclctouc.h Liwfua.'lnc. 32 111,346,366 © $91,100
Electronic Engincering Co. : 28 136,470,121 391,500
Mobile Radio Commimications, Inc. 2 56,199,062 $68,600
Betapage Communications, LLC : 24 223,459,334 $77.220
TeleBEEPER of New Mexico, Inc. 1 109445980 $53.105
H@‘"d Comni@m . 20 943726853 . $60.900
Morris Coﬂunumcéuum, Ine, . _ 18 77,229,654 _ $47,700
Golden Arow Paging, Inc. 16 140,602,761 - $80,250
Clear Paging, Inc, N - 15 70,042,206 343,100
e Link Two Communications In. _ 14 77.605,613 . $79.300
(e Nerwork Services,LLC :
i o - o 14 99,931,512 . 844,400
e Aquis Wireless Communicatiens, ine. 1 113,352,205 $59.300
: r ; Indiana Paging NﬂWOTR, Ing. . 11 58048937 $26,325
. SelectPath Holding, Inc. _ : :
t o0 Tel o : 10 36,236,473 . $23200
1‘ o o s,°°°'lm ", nc. : 8 34281567 . $19,500
K &8¢, ne. 9 00
(AR RCC, Inc. d/b/a Radio Comm Company 38,005,629 3342 f
P

9' C 34,787,381 £18.070
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Bidder Name Totzd High Bids POPs
Robert ). Fetterman d.b.a R F. Communications [ 71,664,811
TeleMaxx Communications LLC 9 45,696 051 $15275
ADVANCED PAGING, INC. g 41957282 $31,350
Ketley's Tele-Communications, Ing, g 24,427,002 £15,000
Pass Word, Inc $ 2,325,400 $15,528
S Paging of Corpus g 38,484,068 $21,719
Universal Talkware Corporation 2 42511917 $16,120
Sims Company, Inc. 7 19,380,546 $12415
ADS Partners 6 15,655,230 $10,140
BCO, Incorporated 6 2851 679 317475
L.P. Ganacias Enterprises, Inc. 6 3,669,538 §9,750
National Network Communications, Inc. 6 36,152,890 514,495
Paging Systems, Inc. 6 69,497276 537,600
Priority Communications, Inc. 6 30,618,707 $12,600
Robert F. Ryder d'bfa Radio Paging Service & 14,666,724 $10010
TELEPHONE & TWO-WAY INC. 6 23,758,702 $9,750
Arthur Patrick 5 9,262,108 313,000
Mobile Phone of Texas, Ine. § 47378810 :I z,ﬂgz
Ringe Corporation 5 31345501 i0.4
. . : : $17.290
Sateiiite Paging, Inc. ] 41,739,168
1001 Lockwood, Inc. 4 17,923,822 $6,890
A. V., LAUTTAMUS COMMUNICATIONS, INC, 4 . l&::i;:é sfg,iz
Beeper Systems, Ine, 4 s K X
IT&E Os:'el'seaS, Ine. 4 705,988 $10,000
o ine Tnc. 4 45,584,042 - s19a1s
N‘".m:f"’ aging, ine 4 W207573° SIS
Paging ons, Inc. 6 $10,000
Pioneer Telephone Cooperative, Inc. : lg;:-:;s pagis
Snider Cor irkmm poraien 4 23508921 - $15.300
Stephen P. Shirk 3 . 6010265 §7,500
ATS MOBILE TELEPHONE,INC. .2
) : 3 £599.872 $4,875
Alpha Dispiay Paging, Inc 3 11,856,348 $4,.875
Robq'tR.RuleWa Rule Commmmm 3 2128060 $13.900
Ameritel Plsms._ Inc. 2 14,683,862 - $6,300;
lecomm,llﬁ 2 4 ,371.&5 ) . $4.200
CharlesPOdea$r. 2 6160204 . 83750
Commumications Properties, Inz.- 3 sz . $32%0
EXPRESS MESSAGE CORPORATION e 355688 | SASS
General Telcourier, Inc. 5 4,388,908 ° . $5,000
Micron Technology, inc. _ 2 2955208 7 ©$§3,750
Page Plus, Inc. 2 10,554,369 53975
|Pag|ng Source USA, Inc. 2 4447402 " $6,300|
Paging Systens Management, Inc.’ 2 16960336 . . . S;;j:lsl
winsome paging ine. 1 5,025,606 - 1
(800) Page-USA, Inc. 1 g672940 52T
Gabricl Wireless, LL.C. N 1 L $1,625
lOmnicom Paging Plus, LLC | - 20027007 © - $1L700
Paut L. Valois o Cpe 2/002,283 - S2500
Satellink Pasins. Le ; 1638840 © 5',;;5)
Telebesp, Inc 1 9,575,762  $37
Texas Inslrmnents Incorporawd 1 6018051 7 51950
. |Two-Way Radio Co., Inc. S
Source: Federal Communications Commission
Notes: (1) As of the close of the aunction.
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Table 4: “Closed” Broadcast Auction #27 Results
i Total High Bids ___ POPs Net High Bids (1)
||E_mm Lee Haycs.l;ﬂ?“ teme LB 1 wa $172.250

Source: Federal Communications Commission
Notes: (1) As of the close of the auction.

Table 5: Broadcast Auction #28 Results

Bidder Name Total High Bids POPs Net High Bids (1)
KM Communications, Inc. $316,000 n/a $316,000
Vailey Public Television, Inc. $894,000 na $894.000
Source: Federal Communications Commission
" Notes: (1) As of the close of the auction.
Table 6: 39 GHz Auction #30 Results
Bidder Name Total High Bids POPs Net High Bids (1)
WinStar Wircless Fiber Corp. 931 15843303875 $161,423,900
Advanced Radio Telecom Corp. 352 766,888,483 $76,968.450
Hyperion Communications Long Haul, LP. 177 260,962,368 $77.604,600
ZEPHYR WIRELESS, LL.C, 140 96,244 310 $12,367,575
Atlantis Bidding Corp. 130 144,380,077 $21,803,775
Milkyway Multipoint, LLC 113 80,099,574 $1,518,270
TRW Inc. 100 35,617,649 $2,445,400
GigaTel Wirtless, LL.C, 60 61,445,401 $3.230,000
CT Comumunications, Inc 23 16,473,109 $852,500
PTPMS Communications, LLC 2 37.395,146 $1,461,330
Bachew 39 GHz, Inc. 21 21,436,414 $1,159,500
North Dakota Network Co. n 1,613,494 $45300
DCT Spirit, LL.C. 1 14,719.224 $1,814,345
AT&T Wireless PCS, LLC |} 28,329.43) $9,361,000
‘Bala Equity IV, Inc. 10 27,043,965 $1,627575
PVT Networks, Inc. 10 3,096,026 $36,940
NEXTBAND Communications, LL.C. 10 31,036,304 $30,207,000
C & W Systems, Lid, L 6,067.210 $81,900
Switch 2000 L.L.C, 7 7,121,553 $354,900
Pinpoint Wireless, Inc. 7 1,636,759 $26,910
Tooker Fiber, LLC 4 6,752,355 $149,500
Valiey Wircless, LP 4 1,528,380 $19,760
Cable & Communications Corporation 3 697,050 $12,150
Roseville PCS, Inc. 2 3,870974 $4,624,000
Morgan Stanley Capital Group tnc. 2 2316124 . 862,000
Sycamore Telephone Company i 1278722 520150
Northem Arapaho Business Council 1 382,005 $5.655
- [PdE Beyerte ' 1 798,826 $11,700
| Telefonica Data Licensing, Inc. 1 3,623,846 $833,000
Source: Federal Communications Commission
Notes: (1) As of the close of the auction.
17744
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Table 1: CTIA’s Semi-Annual Mobile Telephone Industry Survey

Date [ Estimated  TotlSix-  Roamer Cell Sitcs Employses Cumulative  Average
. Subscribers Month Service  Services lCalmal Mmy
o R{;;;;;;“ Revenucs (000s) Bill
Jan 85 51,600 $3173,083 346 1404 3354760
June 85 203,600  $176231 59 1697 $588%3
Dez 85 340213 $306,197 913 27127 $9IL167
June 86 500000 $360,585 L184 355  $1,140,)63
Dec 16 681,825 $462467 1531 4334 $1436,753
June 87 383778 $479514 L732 5656  $1,724348
Dec8? | 1230855 s672008 2305 M7 S2234635 59683
Junc88 | 1,608697 5886075 2789 9154 $2,589589  $95.00
Dec88 | ‘2069441  S1O73473 $89331 3209 11400  $3274,005  So8.2
June83 | 2691793 S1406463 $121368 3577 13718 $3,675473 58552
Dec8 | 3508944 1934132 $173099 4060 15927  S4430,041 $33.94
func90 | 4368686 52126362 $192350 4768 1897 $5211765  $33.94
Dec90 | 5283055  $2422458 $263660 5616 - 21382 $6281,596  $80.90
JuneSE | 6380053 52653505 $302329 6685 25,545 7429739 57456
DecS1 | 755748 3055007 S401335 7847 26327 $867544 ST
JuncZ | 8892535  S3633285 436725 8901 . 30395 $9276139  $63.5]
DecS2 | 1L032753 . S4089.441 $537,146 10307 34348 $11262070  $68.68
June93 | 13067318  $4319250 $587347 1550 . 36501 $12775967  $5731
Dec93 1 16009461  $6072906 $774266 12805 39775 $13,946406 ° $61.48
Tune 94 | 19283306 56519030 $TI8.116 4740 45606 316107920 $3.65
Dec9d | 24134421 $7,710,89%0 51,052,666 - 17920 53902 $18933677 $5621
fune9S | 28154415 $B740352 SL,120337 19833 ep.e4 $21,709285  $52.45
_ Dec9S | 33785661 S10331,614 $1,422233 22663  gg16 $24,080466  $51.00
Yune96 | 38195466  $11,19207 $1314943 24,502 3365 $6707,006  $48.94
. Dec§6 | 44042992 $12440724 $1465992 30,045 34161 $32573522  $47.70
! fune97 | 48705553 313134551 31392440 38650 97,039 37454204  $43.36
Dec97 | 55312293 $14351082 $1.581.765 51,600 109387  $46,057911 $42.78
junc98 | GO83LA31 515236660 $1584891 57,674 L3111 550173812 $39.88
Deco | 69209321  $12,846515 $1915578 65,987 134754 560,542,774  $39.43
June99 | 76284753 519,368,304 51922416 15T 141929 566732827 $4024
Dec99 | 86047003 520650185 $2,163001 81,08 155817  $71364865  $41.24

- Source: Cellular Telecommunications Industry Association, Semi-Armal Mobile Tel : _
: <.hnpu‘fwww.wow-com.comfwirelesssurveyb, ¢ Telephone Industry Survey
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Tables 2A - 2C: Mobile Telephone Industry Rollout Summary

Table 2A: Estimated Mobile Telephoue Rollouts
. by Number of Launches by County

Total Nu-mbcr Numbes of | POPs Contained % of Total Square Miles % of Total
gf Providers Non-Cellular in Those USPCOPs Contained in  1JS Square
in a County l::roviders (1) Counties (2) Those Miles
in 2 County Counties
3 or More 1 or More 2222 million - 87.8% 1,268,000 35.2%
4 or Mote 2 or More 202.0 million 79.8% 808412 22.5% P
5 or More 3 or More 173.3 million 63.5% 506,024 14.1% l
6 or More 4 or More $7.4 million 34.6% 216312 6.0% '
7 5 11.1 miltion 4.4% 47,663 1.3% :
Table 2B: Estimated Mobile Telephone Rollouts i
by Number of Launches by BTA _ I
Total Number Numberof  Number of POPs Contained % of Total
of Providers  Non-Cellular BTAs in Those BTAs USPOPs
inaBTA - Providers(l) (3]
ina BTA
3 or More 1 or More 374 233.0million 94.1%
4 or More 2 or More - 267  225.6 million £9.2%
5 or More 3 or More 166  195.9 million 774%
|6 or More 4 or More . 94 1042 million 41,2%
7 or More 5 or More 15 14.1 million 5.6%

Table 2C: County Qﬁarﬁles with Estimated Rollout by at least 3 Mobile Telephone Providers

i Number of Percent of Counties POPs in Those Percent of Quartile
CouBnat)s(e?;? ¢ Nn.:rnc:::' of Countieswithat  in Quartile withat Counties (2) POPs wnh at least 3
Population (2)  Counties  least 3 Providers least 3 Providers Providers
1stQuartile R0 124 896% 200245115 ~96.6%
2nd Quartile. 808 463 . S13% 16505721 - 58.7%
3rd Quartile - 808 o297 368% 4945232 38.6%] .
4th Quartile - 809 104 12.9% 782,806 16.3%
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Table 2D BTA Quartiles with Estimated Ralloat by xt feast 3 Mobile Teleplione Providersy

BIAQumide Tetad NumbexaiBIAs Pomntcd BEIAsE FOPs itn Those Prrcent of Quartile |
Bascloay Nomberef wihakzs3 Qmilewithztlear BYAsQ) POPs withh ar [ezsr 3
) BIAs Prowidees 3 Providers Providers

Fst Quartile 3 j 7] )] 19195634 90 45
2o Quatile  § ) : 194 29,957 146

Sed Quartife 13 0 65.0% 1L 7805 66.1%;
ith Quartile iz4

Rap——— ——
I
|
|
|
)
g

& 0% 3097 305

Soaree: Fedecal Comnronicatizms Comenission extimates based en publicly exailsbie iformsiom.
Barex

(1) Fex thie: amaPysis. non-cxlular provi I -
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- and Bluegrass Cellular Join Forces to Expand Wireless Messag

11997, that figure was inflate

‘Notes: T
"(1) - Indicates that the operator

'(4) 'PCS One is a joint venture between 2 su

Table 3: Top 25 Mobile Telephone Operators by Subsecribers

(in thousands)
Year-End 1998 Year-End 1999 Pro Forma Year-End 1999
Operator ~ Cell. PCS Toul] Opermior  Cell. PCS  Towl Operator Cell. PCS Toml

1 AirTouch 7915 0 7515[sBC 9,651 1,500 11,151 Verizon Wireless 24,390 1,400 25,790
2 ATRT Wireless 6,635 563 7,193[AT&T Wireless 8200 1,400 9,600{SBC-BellSouth (3) 14988 1,500 16,488
3$BC 5924 846 6,770[Vodafone-AirT 9,133 0 9,133|AT&T Wireless 8,587 1400 9987
4 BellAtlantic 6201 0 6201[BcllAtantic 7688 O 7.638|SprmtPCS 0571 5

$ BetlSouth 4575 326 4901|GTE © LM6 (1) 7146|ALLTEL 5009 (1 so13
6 GTE 4837 (1) 4,817[Sprint PCS 0 5,727 5727[Nexel 0 0 4516
TALLTEL = 4009 (1) 4,009BeliSouth 5337 (1) $.337|US Cellolar 2602 0 260
$ Ameritech 3577 (1) 3,5T7ALLTEL $019 (1) 5019 VoiceStream 0 2204 z,zoaL
9 Nextel 0 0 2,79Nextel 0 0 4516|Westem Wircless 835 0 835
10 Sprint PCS 0 2,590 2,590[USCelinlar - 2602 0 2,602|CenturyTel 07 () 707
1 USCellular 2,183 0 2,183{PrimeCo 0 1,400 1,200{Dobson Comm. 660 0 680
12 Westem Wirlss 660 322 983|Omipoint 0 935  935{Powericl .0 346 34
13 PrimeCo 0 902 02| VoiceStream 0 846  B46{Centennial a1 162 s
14 Comgast 815 0 815|WesternWirdse 835 0 835,US West 0 466 466
15 Vanguard - 664 0 664|CenturyTel - 707 (1)  707jRural Cellular 452 14 468
16 CenturyTel. 624 0 624{Powentcl 0 546  546|Price Comm. a4 0 am
17 Cemtennial 286 99 385Centennial 341 162 S03[PRTel Co. (2) 254 0 zs4|;
18 Price Comm. 382 0 - 382{USWest . - 0 466  466|Triton PCS 0 195 1%
19 Omnipoint T 0 3% 376|Dobson Comm. 445 0  445Cincinnati Bell 0 162 162
20 CommNet - 359. 0 359lAmerican = 431 0 431|Midwest Wirelcss 10 o 1so]
21 Dobson Comm. 347 - 0 347[PriceComm: _ 45¢ 0  48d[Telecop =~ 0o 142 14l
22 American 334 0 334fAeria 0 423 4230:33:mmtcm. 130 0 130
23 Powentel 29 295 34CommNe - 423 0 423 BSUn)wimd % 0w
28 Aerial Comm. 0 312 312PRTLCo.() 254 0 25 BlucgssCellulr - 75 0 75| .
25 AliamtComm. 303 0 -303[RwaiCellular - 228 14 242/PCSOnefd) S0 50 cosof

Sources: Except for Cellcom, Midwest Wireless, and Bluegrass Cetlular, publicly available company documents
- such as operators’ news releases and filings made
 Stefanie Scott, Cell Phone Use Continues to Grow,

with the Securities and Exchange Commission. Cellcom:
KRTEN KNIGHT-RIDDER TRIBUNE BUSINESS NEWS: THE POST-

CRESCENT - APPLETON, WISCONSIN, Aug. 1, 1999 available ar 1999 WL 22002935, Bluegrass: FPageMart Wireless
ing Services to Central Kentucky, News Release, -

Wirelass, Inc., Oct. 6, 1997 (Blue was reported as having 50,000 ceih}lar customers in the fall of :
To5o tha figure d by 50% t(? accﬁfor two years growth). Midwest Wireless: Midwest Wireless
Completes Acquisition in Iowa, New_; Rglgase,’_N_Iidw_e_'st_ Wireless, Marz, 2_0001 o

has broadb;t;ld PCS b.ased. systems but does not report those subscribers separately.
Ri lephone Co. Inc.'s subscribers are as of June 30,1999, ’ o
gg ' f;fhfprﬁgfmefﬁms, BellSouth’s PCS customers ar¢ includ_e_d_y\_*lt_h__SBC-Bglls_:_mth s celinlar customets,
' ' g ris its PCS customers separately. -~ . o
o wotuns beta bsidiary of VoiceStream and D&E Communications, Inc.
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E L
X Table 4: Foreign Holdings of U.S. Mobile Telephone Operators
Operator Country Subscribers (Brand Venture Ownership (%)
' -name} {1}
SBC France 6.4 million Cepetel (owms 80% of 15 (thrqugh TV with
cellular company Societe Vivendi)

; Francaise de

; Radiotelephone)

, Denmark 1.t mitlion Tele Danmark 41-2( I
. — NetCom 19.6 (contols 27.
I Norway 720,000 throtgh imvestment in

: Tele Danmark)

5 : 9 milli Belgacom 17.5 (controis 24.4%

‘ Belgium 19 million C through invesiment in

: Tele Danmark, which
owns 16.5% of
: Belgacom)
Switzeriand 413,000 DiAx 40
; Hungary 267,000 MATAV 293
South Africa 2.1 million (Vodacom) | Telkom SA{owns 50% o 18
; _ Vodacom} '
: Canada 1.9 miltion (Bell Bell Canada 20
Mobility)
2 Mexico 4.1 million Telmex 9
. Tarwan 478,000 TransAsia Tele- 5.4
i [ commiunications
| Brazi) 900,000 Algx Telecom Leste SA. | 50 (stake is jowntly
I {(ATL) owned with Telmex and
can be increased to 50%
) in 2004)
ATET Canada 2.6 million Rogers Cante! 7 -
Colombiz 466,000 Celumovil 4
India 90,000 Birla Communications L1d, | 49
Taiwan 425 miltion FarEasTone 14
I 8. million (J-Phoney | Japan Telecom 15
Czech Republic 645,000 - EuroTel Praha 245
Slovakia - 208,000 EuroTel Bratislava 24.5
India 267,000 (BPL Mobdife) | BPL Cellular 45
Mataysia 630,000 (Maxis Maxis Communications 12
Mobile)
Verizon ftaly 6.2 million Onmnnitel Pronto falia 23.1
Mexico 843,000 Tusacel) 402
|_C2ech Republic 645,000 EuroTel Praha 24.5
Slavakia 208.000 EuroTel Bratisiava 243
Greece 797,000 STET Helles 20
Indonesta 213,000 Exceleomindo 231
Japan 3,137,300 TuKa . 08
New Zealand 608,900 Telecom New Zealand 24.9
Philippines ) 138,000 (Exaelcom) BayanTel (owns 46.6% 20
stake in wireless provider
Extelcom) -
Argentina §09.000 CTT Holdinps 58
Argentina lﬁ'ggcwd w0 launch in GTEPCS 100
Canada (British 1.1 million TELUS 26.7
Columbia and Alberta) ' .
Canada (Quebecy 37,000 Quebec Telephone 502
Venezuela . - 1.2 miilion CANTV 26.4
Taiwan 3.1 million Taiwan Cellular - 135
Corporation
Dominican Republic 244,000 CODETEL 100
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Operator Country ths::i:le;s(('Bnud Venture Owoership (%)
}
BellSouth Lnepuay 41314 - - Abiatar 46
Guatemala Launch mid-2000 BellSowh Guatemala 60
Nicaragua 51,022 Nicacell 49
Ecuador 203,425 : Otecel 9.4
Panama 4,977 BellSouth Panama 437
Brazil (Sao Faulo) 971282 BCP 44.5
Brazil (northeast) 46.8
Brazil (central western | 1 amlion Teie Cenwo Ocste Celular | 165
& northern regions)
Venezutla 7833667 Telcel ’ 782
Argentina 1,285,822 . Movicom/ 65
BellSouth
Chile 403,119 BeliSouth Chile 100
Colurnbia 466,000 Celumovil 33§
Peru 318,953 Tele 2000 96.8
Germany . 4,085,204 E-Plus 22.5 (shares equal -
control of E«Flus with
!(P;I NSouth GmbH) ®
™ Be
Denmark 827,992 SONOFON 46.5
Tsracl 1,513,081 Celicom _ 341
: India 24 664 SicvCell Communications 4.5
Nextel - Argentina_____ | 12436 million Ownership interests in interational wireless companies
(Brazit | (includesall are held through Nextz!'s substantially wholly owned
 Capada internati subsidiary, Nexie] International, Inc. _
J subsidiaries and
Mexico affiliates)
Peru -
Philippines :
Shanghai, PRC

Sources: Publicly available company documents such as operators” news releases, Web sites, and filings made with
the Securities and Exchange Commission; DLJ Report, at 76, and the following news articles: Dorns Benavides,
Telmex Makes Analysts’ Q1 Forecast, INFOWORLD, May 15, 2000; Canada: Rogers Units to Open Customer Center
in Ottawa, REUTERS ENGLISH NEWS SERVICE, May 11, 2000; J-Phone Biz to Boost Japan Telecom Group Earnings
in FY 2000, Ju1 PRESS ENGLISH NEWS SERVICE, May 18, 2000; BellSouth Biys Brazil Celco Stake, REUTERS, May
29, 2000; Celfular Phone Carriers TCO, NBT Reach 1 Million Clients, BRAZILIAN FINANCIAL WIRE, Apt. 5, 2000,

Notesi . : -
{1) In most cases the data provided in the table reflect the number of subscribers as of year-end 1999, but some data

are from earlier in 1999 while other data are more recent than year-end 1599.

Page 95 of 149 17751




Page 96 of 149 | 17752

Federal Communications Commission FCC 00-289

Table 5: Estimated U.S Digital Mobile Telephone Subscribers

Technology 1997 1998 97/98 1999 98/99 Percen't 9f
Subscribers  Subscribers  Percent  Subscribers Percent Total Digital
Change Change Subs

GSM Subs 1,200,000 2,700,000 125% 5,400,000 100% 12%
TDMA Subs 3,800,000 8,700,000  129% 18,300,000 110% 41%
CDMA Subs 1,400,000 6,400,000 357% 15,800,000 147% 36%
iDEN Subs 1,300,000 2,900,000 123% 4,800,000 65% 11%)|
Total Digita] Subs 7,700,000 20,700,000 169% 44,300,000 114%

Percent of Total 14% 30% 115% 2% 3%
Analog Cellular Subs 47,600,000 48,500,000 2% 41,700,000 -14%

Percent of Total 86% 70% -19% 48% -31%
Total Mobile Phone Subs (1) 55,300,000 69,200,000 25% 86,000,000 24%

Sources:

CDMA: 1997 and 1998 - Fourth Report, 14 FCC Red at 10223, 1999 - CDMA Development Group, CDMA World |
Subscribers (visited Feb, 14, 2000) < hitp:/fwww.cdg.org/world/cdma_world_subscriberhtml>. All of the figures !
were reported for North America as a whole and were adjusted for the United States by removing the CDMA _
subscriber totals of BCE Mobile Communications, In¢. and Clearnet Comrounications, Inc. |
TDMA: 1997 and 1998 — Fourth Report, 14 FCC Red at 10223, 1999 - AT&T Corp., Form S-3, Feb. 2, 2000, at 63,

- The figures for all years were reported for North America as a whole and were adjusted for the United States by
* removing the TDMA subscriber totals of Rogers Cantel Mobile Communications, Inc,
.GSM: 1997 and 1998 ~ Fourth Report, 14 FCC Red at 10223, 1999 - Worild's Fastest-Growing Wireless Digital
Standard Provides North American GSM Customers Access to Global Network, News Release, North American
. GSM Alliance, Mar. 31, 2000. The figures for all years were reported for North America as a whole and were

adjusted for the United States by removing the GSM subscriber totals of Microcell Telecommunications, Inc,

“iDEN: 1997 and 1998 - Fourth Report, 14 FCC Red at 10223, 1999 - The iDEN figures are the combined digital

SMR subscriber totals for Nextel, Nextel Partners and Southem Company (“Southern™), The Southern figure is as

“of September 1999. Nextel; Nexte! Reports 1999 Results, News Release, Nextel Communications, Inc., Feb. 22,

2000. Nexte] Partners: Nexte] Partners, Form S-1/A, Feb. 7, 2000, at 5. Southern: Soutkern LINC Reaches 150,000
Customers, News Release, Southern LINC, Sep. 7. 1999, '

Notes:

(1) Total Mobile Phone Subs: Appendix B, Table i, p. B-2.
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Table 62 Quarterly Mobile Telephone Sabseriber Growth
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Sources: Except a; noted, publicly available company documents such as ews releases and filings made with the
Securities and Exchange Commission.

Notes:
(1) AT&T’s has reported broadband PCS subscriber totals for 97Q4, 98Q3, 98Q4, 99Q3, and 99Q4. The figures

for AT&T"s broadband PCS in the remaining quarters were estimated assuming average growth be.twecn the
known data points, which were then netted against AT&Ts reported total mobile tele?hone subscriber figures,
(2) APC/Sprint and Sprint PCS subscriber totals for 96Q4 are based on the average of estimates made by: Salomon
Smith Bamney, Paul Kagan Associates, Inc., and Merrill Lynch. ) :
(3) BellSouth stopped reporting separate figures for its broadband PCS properties. The 199? ﬁ_gures used here
were estimated based on the average growth of the other broadband PCS operators on thfs list.
(4) PCS One is a joint venture between a subsidiary of VoiceStream and D&E Communications, Inc.

Table 7: Mobile Telephone Digital Coverage

Technology Band POPsin Those %of  Square % of

' Areas (3) Total Miles Total

POPs Contained Square

in Those  Miles

- - Counties

CDMA Broadband PCS (1} | 1914 million  75.7% 786,000 21.8%
Digital Cellular (2) { 158.7million  62.8% 626,000 17.4%
' Combined Total 2043 million  80.8% 1,045000  29.0%
TDMA Broadoand PCS (1) | $1.3million  32.1% 298,000 8.3%
Digital Cellular (2) | 1757 million - 69.5% 1,346,000 37.4%
Combined Total 206.5 million  81.6% 1,492,000 41.4%
GSM Broadband PCS (1) | 1653 million 65.3% 790,000 21.9%
iDEN Digital SMR (1) 1854 million  73.3% 730,000 20.3%

Source: Federal Communications Commission estimates based on publicly available information.

Notes: . : ' Co :
(1) The areas used for broadband PCS and digital SMR are counties.
(2) The license areas used for digital celiular are MSAs and RSAs,
(3) The POPs are from the 1990 census,
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Table 8: Broadband PCS Industry Growth

Operator _ Technology Launch  Subscribers Subscribers Subscribers Subseribers  Subseribers
Chaoice Pate 1231098 12731596 123197 1231938 1273199
APC/Sprint (1) GSM 1171595 31,667 158,333 - - -
VoiceStream (formerly West, Wilss)  GSM 212896 ) 35,500 128,600 322400 £45,700
BellSouth : GSMIDMA 71896 ‘ 51,000 141,000 326000 NA
Powertel GSM 115196 14,892 118,757 295,295 £46,364
S$BC Communications (2} GSMAIDMA 1072996 10,000 365,000 846,000 1,500,000
PrimeCo CDMA 11/13/96 33,000 387,000 902,000 1,400,000
Ommnipoint GSM t1/14/96 N/A 131,000 375,500 935,000
Centermial Cellular {3) CDMA 12/12/96 16,900 50,700 08,700 161.800 :
Sprint PCS (1) (4) CDMA 12716596 - ) 1333 887,000 2,586,000 5,727.000 -
GTE (5) CDMA 21897 NA NA  NA B
Aerial Communications GSM 32797 125,000 311,900 423,000 -
Airadigm GSM 5397 : NA NA N/A R
AT&T TDMA 597 60000 600,000 1,800,000
Horizon PCS (1) CDMA 2129197 NA NA N/A :
US West Communications CDMA 923197 15,000 185,000 466,000
WirelessNorth o CDMA 1197 N/A N/A . NIA '
Third Kentucky Cellutar (8) GSM 10797 WA N/A N/A ’
Intelos . CDMA 10997 NfA 13,400 - 43300 .
NPI Wircless GSM 1013597 NA NA N/A .
US Unwired (7) CDMA Nov-97 ) . NA 5698 33,690 M
PCS O (9) - GSM 11717197 NfA 16,000 $0,000 _
DIGIPHPCS GSM 12208 - NA - NA _:
PokaLambro coMA  Jan98 - NA A
Southeast Telephone - GSM . 2808 : |
ALLTEL ol CDMA H0E : N/A NA {l
3 Rivers Wircless CDMA 3730508 . . NA NA :
Hargrey Wireless . Ccoma - 8B - NA  NA 3
Biackfoot Communications CDMA 41398 : WA NA !
Rural Cellular (10) ) GSM . L 4RV 5,129 14.;32
Conestoga Enterprises GSM - 3198 : NAW . 9’466 i
Cincinnati Bell (11) TOMA 515198 56; w% ;
Via Wireless (7) CDMA H1558 . ) N/A o 5
Ameritech (5) CDMA 188 NA NA
Lifecom ' CDMA 31058 }WU‘: NiA
Century Telephons Enterprises TDMA IINE ) . NA NA
Panhandie Telecomnw Systoms GSM 92298 : 3500 22000
Chase Telecommunications CDMA 92398 S NA NA -
Ataska Digitel ~ CDMA 10/26/98 | NA e
lowa Wireless Services (12): GSM . 11608 NA NA
Amica Wireless CDMA 121498 o NiA
Cellular South TOMA 120199 ' 195,204
Triton PCS (11) © TDMA 12699 ) e =.-
Telecop (1) . TDMA 24199 ' ' WA
Southwest PCS () _ CDMA 312299 . WA
Industar (6) ' . TDMA 419 _ NiA
South Central (Utah} Comm. - CDMA 41199 o NA
inPoint Communications © GSM 209 N/A
Pyxis Communications CDMA April 99 NA
Rasevilie Communications CDMA 6/11/59 : 31,850
ALAMOSA PCS (7) CDMA 6/2259 S NiA
SOL Communications {12) GSM TN . NA
UBTA Communications ~ ~ CDMA 91659 NA
Souris River Telecommunications CDMA 972099 WA
Clearcomm - CDMA 9’2% 24,600
Triel (11) _ TDMA 9%;00 .
Airgate PCS ()~ CDMA 1
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&) MDMMﬂhWMWMMEWMMEWgQ
deploying 2 mewer, more st petwEk : .
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Tables 9A - 9G: Broadband PCS Rollout Summary - | ‘

Table 9A: Estimated Broadband PCS Rollouts by Number of Providers in a County

Number of POPs in Those % of Total Square Miles % of Total
PCS Providers Counties (1) USPOPs  in Those us

in a County : Counties  Counties :
lorMore - 2173 million - 859% 1,167,000 - 324% ;
2 or More 1869 million ~ 73.9% 641,000 - 17.8% Q
3 or More 953 million  37.7% 257000  7.1% f
4 *11.9 million 4.7% 51,000 14% ;

Table 9B: Estimated Broadband PCS Rollouts by Nuﬁber of Providers in a BTA

Numberof Number POPsin Those % of Total
PCS Providers of BTAs BTAs(1) - USPOPs|-
inaBTA ' )
1 or More .7 352 . 2343 million 92.7%
ZorMore - 245  210.4 million 83.2%
3 or More : 109  114.4 million 452% Lo
4 - 18 158million  62% o

Table 9C Esumated Broadband PCS Rollouts by Technology by County

Technology POPsin % of Total Square % of Total|
. Those USPOPs Milesin us
Count:es 1) Those  Counties
S S ' Counties -
"ICDMA (2) 1904 million  75.7% 786,000  21.8%|
 lasm 1653 million  653% 790,000  219% -
" |tpMa . si3milion  32.1% 298000  83% o

- Table 9D. Estimated Broadband PCS Rollouts by Technology by BTA

echnology Numberof POPsin %ofTotal
BTAs Thcse BTAs USPOPs| - -
. RO _ o , ;
CDMA (2) T 211,934,215 5.9% i L
. |moMma 126 © 97,511,255  38.6%

C e . P

17757
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Table 9E: Estimated Broadband PCS Rollouts by Service Block by County
Service POPsinThose %of Total Square % of Total
Block  Counties(l) USPOPs Milesin Us
: Those  Counties
Counties

A 1811 million 71.6% 676,000 18.8%
B 189.4 million 749% 714,000 19.8%
C(4) 36.5 million 14.4% 200,000 5.6%
D 959 million  37.9% 340,000 9.4%
E 612 million 24.2% 308,000 8.6%
F 39.3 million 15.5% 223,000 6.2%

Table 9F; Estimated Broadband PCS Rollouts by Service Block by BTA

Service Number of POPs in Those % of Total
Block - BTAs(3) BTAs (1) USPOPs

A 210 198,472,177 ?8.6%1
B 250 209,357,087 82.9%
C) 83 37926975  15.0%
D 132 108837628 4.1
E 9% 68,165,625 27.0%
F 63 43,568,412 17.4%

Table 9G: Estimated Broadband PCS Rollont by County Quartile

County Numberof  Numberof  Percent of Counties POPs in Counties Percent of Quartile
Quartile Based Countie_s in  Counties with in Quanile with PCS (1) with PCS POPs with PCS
on Population Quartile PCS Rollout Rollowt Rollout Rollout

Ist Quani!e 808 . 693 85.8% " 197,166,387 95.1%
2nd Quart‘ﬂe 808 424 52.5% 15,097410 53.7%
3rd Quan.ﬂe 308 - 270 334% 4,472,002 34.9%
4th Quartile 809 97 12.6% 732,061 15.2%
Table 9H: Estimated Broadband PCS Rollout by BTA Quartile
BTA Quartile  Numberof ~_ Number of ~ Percent o BTAS POPs in BTAs (1) Fercent of Quariis
Based on BTAs-in BTAs with PCS  Quartile with PCS  with PCS Rollout POPs with PCS
Population Quartile Rollownt Rollout : Rollout
Ist Quartile 123 -0 97.6% 190,662,794 99.2%
2nd Quargle 123 . 105 - 85.4% 28,635,344 85.8%)
3rd Mlc 123 n 58.5% 10,561,560 59.5%
4th Quartile 124 55 44.4% 4,419,770 47.7%]
17758
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Notes:
(1) POPs from 1990 Census.
2) The CDMA coverage i i s : : .
@ of the APC/Sprint Sgpectzume mludgssg-mbﬁiegvnof? overlay in the Washington, DC and Baldmore, MD BTAs T
(3) There are several BTAs where a single operator controls multiple license blocks. This analysis assumes that
they are all in use (except for AT&T's DEF block licenses). This was not done in the Third Report, making the y |
sumbers from Table 13C not comparable with the equivalent table in the Third Report. y -
(4) A number of licensee returned their C block licenses as a part of the June 1998 elections and switched to using ;-
licenses owned by Sprint PCS in the A or B blocks. -
. i A
Table 10: Broadband PCS Spectrum Usage 3
Spectum  POPsin _ Percentof D g
Used " Those Total - -
(MHz)  Counties  POPs ‘-'
120 0 0.0% ' N
110]  4,590,000] 1.81% .3
100 1,258,000) . 0.50%)
95| 1,193,000 0.47% .
%0 3,689,000 1.46% N §
85 201,000]  0.08%) L .
0| 34,327,000] 13.57% Lok
75| 74640000 2.95% . _ !
70 36,972,000 22.52% . L Y
65 373,000]  0.15% L P
601  53,923,0000 21.31% -
55 649,000, 0.26% .
500 80370000 3.18% ; -5.
a5 3,203,0000 - 127%| - - B
201 13,063,000f - 5.16%|° - Lo L
35 973,000  0.38% N .
300 19,480,000 7.70%| T %)
25 777000 031% T
200 3,392,000 1.34% S
C 15 439,060 0.17% fa
100 3,462,0000 137% . e
ol 35,523,000 14.04% i
{ 3
1
. lb 3
-
- his
Y
-
N L ]
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Table 11: Top 20 Mobile Telephone Resellers: 1998 and 1999

1998 1999
Operator Resale Operator Resale
Subscribers Subscribers
MCI Worldcom 565,000{MC] Worldcom 950,0001
Progressive Concepts 76,000} Progressive Concepts 77,500
Prime Matrix Wireless 72,000]CellNet Communications 55,000
Connecticut Telephone 70,000(Discount Cellular Inc. 46,079
CellNet Communications 63,000|Pritne Matrix Wireless 46,000
Select Wireless _ 40,000{DCN Wirzless/Robo Wireless 41,89
DCN Wireless/Robo Wireless 39,414 Select Wireless 40,000
Discount Cellular Inc. 24,831 Anything Wireless 28,000
Cellular Plus Systems 22,000|Fox Communications " 26,000
Marathon Communications 21,000{Cellular Plus Systems 23,000
Phase 2 Cellular 20,000t Marathon Communications 29,000
Cellnet of Ohio Inc, 17,500]Cellnet of Ohio Inc. 17,650
SkyNet 15,677|SkyNet 17,609
CoreComm . 15,031{Car Phones Express 14,863
The Mobile Phone Co. 13,000{ The Mobile Phone Co. 11,500
One Source Communications - - - - 11,500{Pacific Cellular 10,500
Pacific Cellular 10,200San Diego Wireless 10,162
Cellular Dynamics "10,000[Apex Wireless 3,500
[Car Phongs Express .+ ... 10,000(Personal Cellular Service 3,700
{San Diego Wireless Comm, ____ 8100Phase 2 Cellular | 3,500
Total L126253- - . 1,451,459
MCI WorldCom’s Percentage of ~~ 50.2¢; 65.5%
top 20 : o
Sources:

1998: RCR Top 20 Wireless Resellers, RCR RADIO COMMUN

1999: RCR Top 20 Resellers, RCR RADIO COMMUNICATIONS, Jan. 10, 2000, ar 16.

Notes:

America One Communications, Inc, does not publicly report its resale subscribers.

17760
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Table 1: Mobile Data Forecasts
Source : Forecast i -
Allied Business Intelligence 600 million WAP-enabled handsets shipped between now and 2005,
) accounting for 1/3 of all handsets. : __ |
Cahners In-Stat Group : 784,000 wireless data business customers in 1999, 9 mllhop by 2003, and in
the overall market, 1.7 million subscribers in 1999 to 24 million by 2003.
Datacomm ¥ esearch Inc. 350 million smart phones and PDASs shipped by 2003.
Datzaquest By 2003, 66.7 percent of all wireless data subscribers will use SMS and 19
percent of wireless data subscribers will be made up of two-way paging. . -
Dataquest 3 million U.S. wireless data users in 1999 and 36 mitlion by 2003 (includes
paging). '
Dataquest L.4 million wireless data subscribers in 1998, Expected to double by 1999 ang
36 million by 2003, including more than $3 billion in revenue, .
Frost & Sullivan - ' $56.3 million in smart phone revenues in 1998 and will reach $1.83 billion in
2005, '
Garmer Group " { 40 percent of e-commerce transactions outside the U.S. will be done via
mobile devices, B :
Gartner Group More than 95 percent of mobile phones shipped in 2004 will be WAP-enabled.
Gartner Group More than 75 percent of new handsets shipped in 2004 will be Bluetooth .
enabled. - : '
IDC - By year end 1999, SMS achieved 11 percent penetration in Western Europe.
IDC ) | 9 million U.S. subscribers_ capable of receiving SMS in 1998, by 2003, more
: : than 68 million. - : N
Jupiter Communications . ;010 millionusers of browser-enabied mobile phones this year to 79.4 million in
3, '
- Killen & Associates $37.5 billion in revenues for wireless Internet applications by 2002,
Pl Ovum - 21 million smart phones worldwide by end of 2000, 48 million by 2002 and
b ' 204 miliion by 2005. L :
R Ovum By 2004, smart phones and data-centric devices will comprise two-thirds of the
: ' : estimated worldwide handset market, 2
S Phone.com By 2003, more than one-half of world’s estimated one billion mobile phone
B ‘ SRR subscribers will be connected 1o the Internet, = -+
Strategy Analytics 95 percent of smart phones shipped 1o U.S. and Europe in 2003 will be WAP
R S enabled and 70 percent wil) have Bluetooth technology, - .
3 Strategy Analytics . . | 750 million wireless data users worldwide by 2010 - 75 percent penetration
B : for U.S. and Western Europe, :
: N The Strateg!s Group, Inc. 14.3 million wireless data users by 2003 with revenues of $3.8 million.
. The Srrategls _Group, Ine, - $8 billion in U.S, by 2004 and $33.5 billion globally by 2004 (equipment and
TH _ Services). Subscriber revenue of $4.8 bitlion in 2003 and $5.8 biliion in 2004.
RN Yankee Gronp 21.3 million mobile data users by the end of 2007 and 28 miliion by 2002,
LI _ about 75 percent for e-mail,
S Yankee Group _ 3 million wireless Internet wsers 1n 1999, by 2004 more than 50 million.

7oy ughZ, AMERICA’S NETWORK, Tuly 1, 1999, available gy sau WL 1]

To Gain Huge Market Share, Research Group Ovum Says, PCS WEEK, Jul

7870989, Y21, 1999, available in 1999 WL
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Table 2: 3G Speétrum Allocation Plans of European Countries

Country Spectrum Numberof [ Assignment hedule
Allocated Licenses Method ;
{MHz) : Auction/ Award
' Tender Licenses
Austria 145 4% Auction Nov. — Dec. | """"'—"'Q4 2000/
' (with pre- 2000 Q1 2001
quatification (assessment | (14 days after
based on from July to | auction ends)
assessment of Sept. 2000)
technical &
economic
: abilities)
Belgium NA 4 Undecided but Sept. 2000 Dec. 2000
' S leaning toward |-
“auction
Denmark 155 5 Auction NA NA
Finland 140 4 Beauty contest Jan.-Feb. March 1959
' 1999
France 140 4 * 1 Beauty contest Nov. or Dec, | 1% half of 2001
with entrance fee | 2000 :
i Germany 145 4-6 - 1 Auction July- Aug.
: 2000
f Italy 125 : 5 N Combination June-Sept. Nov. 2000
: - - (prequalification | 2000
[ ‘ beauty contest
. o followed by
i ' competitive bids) _
d 140 4 Beauty contest Apr-May 2001 | i
:*Ire;;trlands 145 5 Auction July 2000 | Q32000 . S
Beauty contest 3 2000 Oct/Nov,
Norway — [140 4 Beauty conte QB2 o
140 4 Beauty contest Q3 2000 Q1 2001 _ ;
gﬁ:;&i 120 4 Beauty contest March 2000 o
Sweden 140 4 Beauty coniest | Sept. 2000 Nov. 2000 _ |
Switzerland 95 (1/1/02) |4 Auction Nov. 2900 e i
UK . ::g(m . 15 Auction ;#lo%ré-Apr. May 2000 . i

icly available informati ) si i . latory authorities and the following =
S . Publicly available information such as Web sites of natlopal regu ; 0
p:l:l:{icc:iio::: ll:;:{mis H. Leibowitz, The Global Wireless Commumcauons.fndusny, Donaldson, Luﬂc;;ll& S.Ieéonrge,
Summer 2000, at 65; Maija Pesola, 3G Auctions: CommByCaunﬂy Guide, FINANCIAL TIMES, July 5, 2000.
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Table 3: Coniracts
BellSouth Mubiley §  Juooc 1599 | Unitet States Million m@ﬂ‘ﬂﬂ_. B repiacing : BeliSonth mmmm““mn
Ot 1999~ | Cauada | S0 Maliam | e conkrart Concentrates B svobing Tl s 35—
i TIMIA metwork ime 2 36 infrstracure,
P — Japmt NiA &menmmm&
i Fhoncs wnll e staiings o NTT Doy,
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Novcmber 1999 §  Germomy & A0Millam § Tieconpanes have Samed I JONTE, et 1 addre:
Tmpan tthe waxiket Tor zadio infiasonces suipmen: 5o 35
# Noverber 8999 §  Philppines {3150 Million Mok will sappily and imstall base station, Twidhe
. wwm@mwu-mmu
: . GPRS wolles.
Novemmbes 595 Souath 2200 Millam @Jmmwmmmxmmm
__ STHDR.
FNonerriber 3969 Unaetl Nia mhmﬂﬁm-lnﬂshﬂtdﬂnuyd‘
Kingdom st netwotk for e deployment of GPRS tectmdiony
Bn s £xisling TSM systern.
Dexzoees 1999 Hinited - Nin Umhwﬁmthh'h
* Caeeee B amticipate] in Fall of 2000
Rebeilanils
iDezwriber 1909 ! Tawan 1250 Milkinn ! MNokie i $zen 3 svwamded 1o ovoive LG Telecom s
: istineg infrastrucnin 1o 2/GPRS netenitssiution.
Meceibey 3509 Taiwam N Eriozsom will prowidds the Tirst commerces) b of
_ a _ o (ﬂmshiihmnﬂhmmﬂigiﬂmﬂ&
[providing Hats anil TP perwices.
Saoueey 2000 Gemany Mala- rmmm.mamsmm@
: . GEM comnmmiications netwndk,
Feimmny 2008 |  Tukoy ~L3Billom | Telson how wciecees Moot 1 cxpand 16 cam
j . over 3 amg) mamm'Wanﬂmﬂ
_ — Milliom on its excisting werworik.
Ity 20040 Fianlary p/i meﬁn.W-m%
' : . mhmwmﬁmumn _
Fchunry 2000 DA A 3w compemins have agreed 1o jomily fetiver )
Sk ZD0g Fibmd NA Y Srieson T Toon weiprand 2t soE ST BT a
_ Wnited 58 Millgm %hw&immmum
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Table 4: Tests/Trials
Hardware arrier Announcement Geo i
| _Company Company _LL! Es::i,:,": L
Multiple Multipte - April 2000 South | CDMA Development Group, Bell Mobility, Nortel
Korea Networks, QUALCOMM, Samsung, and Sprint PCS
announced they will bring deployment of COMA Ix
technology to Korea in tate 2000. -
N/A E-Plus February 2000 Germany | The company has begun testing of GPRS technology on
its nerwork to support connectivity with its cellular
: Internet service provider operation.
AT&T October 1998 United Ericsson is beginning trials of 3G technologics using
_ : States spectrum provided by AT&T Wireless Services.
Om.mpmr‘:t ) February 1999 United Ericsson and Omnipoint Communication Services have -
Communications : States signed the first agreement to provided GPRS in the
(mgrged with United States. The companies agreed to conduct field
VoiceStream) trials of several GPRS applications in the Omaipoint
PCS 1900 MHz nerwork commencing in Decembert,
l 999. . .
Telia Septernber 1999 Sweden The companies have demonstrated live roaming between
a commercially deployed GSM network and a 3G
System. :
Ericsson N/A. October 1999 Global The company announced it will deliver GPRS systems to
o more than 45 operators in the Americas, Asia-Pacific,
: and Europe for GPRS field trials. C T
Telexis November 1999 Canada Ericsson and Telexis have signed an agresment (o iost
Corporation and demonstrate a Telexis wireless video monitoring
' . application using WCDMA technology.
Microeel} December 1999 Canada The companies announced that they have begun testing
Connexions L 3G
Telesystem . April 2000 Brazil The companies performed the first 3G call in Brazil,
Intemnational utilizing EDGE, a technology designed for migration of
Wireless - : existing TDMA and GSM networks. - '
ATL _ April 2000 Brazil The companies announced an agreemest 1o evaiuaie
SR migration of existing infrastructure to 3G wireless .
technologies. The agresment encompasses early studies
of end-user behavior and usage, new business logic as .
) - ‘| well as technical requirements. L
AT&T - April 1999 United | The companies have agreed to test 3G technologies such
States as EDGE and GPRS for future network evolutions.
. Auswalia | The companies announced that they will collaborate to
Teleswra - - May 199? co assess thg market for 3G wireless network architecture .
' and the associated services through trials with selected
customers. Trials are anticipated in June 200002~
N y : CDMA 1XRTT technology. :
- _ Umted | The company announced the successful completion of .
A Qctober 192 States the ﬂrstmc';la?on 2 prototype widcband radie platform
- designed 1o help network operators dramatically increase
' the calling capacity and data speeds utilizing TOMA
Lucent : technotogy. This achievement will allow for graceful
Technologies ~ evuluti::dti.’eG TS ced th 'll‘ . duct #
. ; ; i Sprint ucent announ €y wiil con
| Sprint PCS “Ocuber 1999 | Unted 4 O Jopy il of 3G CDMA technology in the first half
A of 2000. The trial will focus on verifying the -
performance of the 3G 1X Radio Transmission
_— ' e Techmology R oy W BT |
- - . ited Witl test 1x Evolution (1 } ology which is pased |
-_-spnnt .PCS - : "“_m 2000 l;:‘;::s on HDR and incorporates IXRTT. -
e . ; mmetry and Lucent have agreed to collaborate on
Symmery | Jawary 2007 | U0 O eerability testing of 2.5G wireless network
Communications ) oL Stam ;] emelF',ns. : . . i -
Systems
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Hardware Carrier Announcement | Geographic Symmory
Compsnv Company Location i .
Radio Design April 2000 Sweden | The companies have announced plans to cOOperativety
AR - support the introduction of 3G CDMA mobile networks
Lucent -_| to the Nordic Mobile Telephone 450 Market.
Technologies QUALCOMM April 2000 United The companies have collaborated on 3G wircless data
States technology, resulting in the first live transmissions of
over-the-air data using cdma2000- 1x technology.
BT Ceilnet November 1999 United | The companics announced the successful compiction of
Kingdom | the first live GPRS data transfer call over a live G§M
. network. :
Motorola NA February 2000 United The company announced the successful completion of 2
States voice over Internet protecol (VoIP) call on top of a 3G
high-speed packet data call at 334 Kbps.
Multiple November 1999 South SK Telecom, LG Information & Communication,
Korea Daewoo Telecom, Hyundai Electronics 2nd 49 smaller
Multiple fitms in South Korea agreed to work together to develop
2 WCDMA system, with a trial system to be completed
for IMT-2000 scrvice in December 2000.
Cable & February 2000 China The companies have completed the first phase of trials
Witeless HKT (Hong on 3G mobile phone technology in Hong Kong. The
. Mobile Services Kong) trials are feading to commercial releass Jate in 2001 or
Nokia early in 2002,

VYodafone New February 2000 New The companies have agreed 10 conduct a trial of GPRS

Zealand Zeafand and Wireless Application Protocol (WAP) systems.

British January 1999 United The companies announced the trial of 2 prototype

Telecommunicat Kingdom | 3G/Universal Mobile Telecommunications System

ions ple equipment and terminals with the purpose of further
understanding the market and technology drivers for
future mobile IP and voice services.

N/A February 1999 France The company announced the successtul completion of
packet-switched, mobile video conference calls and high
speed Web browsing at transmission rates up to 384

. kilobits per second using WCDMA 3G radio technology.

Sprint April 1999 United The companies recently demonstrated high-speed data,

States voice and video applications using cdma2000 3G radio
technology,
Nortel Networks | France Telecom June 1999 France The companies announced France's first trial of 2 3G
' UMTS mobile communications network.
Bell Mobility December 1999 United | ‘The companics announced plans for conducting trials of
States ©dma2000 technology,
Yodafone UK December 1999 United The companies announceg they are planning a trial in
Kingdom | London, during carly 2000, of WCDMA wireless radio
and Internet Protocol networking technologies.

N/A March 2000 Canada [ The company announced the completion of a series of
3G wireless calls, claiming the industry’s first wireless
packet data sessions using CDMA2000 IxRTT.

US West & February 1999 United The companies announced that they would condust trials

Cisco Systems States | of High Data Rate (HDR) technology in order to deliver
very high-speed Code Division Multiple Access
(CDMA) wireless Internet access.

QUALCOMM gourz] Telecom January 2000 South The camier is planning to launch a tria] network of the
: : Korea | 3G mobile communication service using CDMA2000.

: S The nctwork is planned for release in 2000 and will
include a trial service of HDR packet data service
developed by QUALCOMM.
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Hardware Carrier Annguncement | Geographic Summary
| Company | _Company Locatjon
Sprint PCS & March 2000 United The companies announced that they have successfully
Samsung States completed the first voice call by a carrier using 3G
Telecommunicat CDMA 1x technology in North America
ions America
QUALLOMM Sprint PCS May 2000 United | The companies announced U.S. tials of a 3G CDMA 1x
States Multi-Carrier (MC) voice and data solutions began in

April 2000.

Sources: The information provided above is illustrative of tests and trials and should not be considered an exhaustive
list. Information is based on publicly available documents such as news releases and newspaper and periodical

articles.
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Table 5: Smartphones
Smart Phone/Model | Manufacturer |  Price Features . Notes
NeoPoint 1000 coPoint $300.00 |Web Browser; PDA functions; sync Available through Sprint
1N ) hardware and software; voice activated
L dialing; FAX capabilities. .
NeoPoint 1600 " [NeoPoint . N/A  |Same as above. Thisis the dual band Available later this year
version. _
Nokia 8860 Nokia $700.00 [PDA functions (alarm, calendar, Awvailable through
" calcuiator, scheduler), dual band. AT&T
MNokia 8890 Nokia N/A  |Same as above. Also includes three Available later this year
language predictive text (for text
messaging); photo messaging (incl
downlozding photos); currency converter,
fax capable.
Nokia 7100 Nokia N/A  [WAP-compliant microbrowser, Available later this year
: appointment calendar.
Nokia 8260 [Nokia N/A  |Email and text messaging, appointment  |Available later this year
book with predictive text input.
MobileAccessT250 Mitsubishi $199.99 |Web Browser; PDA fanctions; FAX Available through
capabilities. AT&T
Ericsson R320 Ericsson - $99.99  |Web browser, predictive text features, Available through
: X ' AT&T
QCP-2760 Qualcomm $129.99 {Mini-browser, dual band, Available through Sprint
pdQ Smartphone Qualcomm $799.99 iMini-l:u-ows.nr:r, PDA functions, digital Available through Sprint
' band only.
i500plus Motorola $99.00 [Smartphone, Web minibrowser, two.way JAvailable through Nmel}
: : radio technology.
i700plus Motorola $149.00 [Smartphone, Web minibrowser, two-way |Available through Nexiel
radio technology.
i1000pius Motorola $199.00 (Smariphone, Web minibrowser, two-way |Available through Nextel
_ radie technology. . :
Timeport P8167 Motorola $299.99 |WAP-compliant microbrowser, FAX Availabie through Sprint
capabilities. :
StarTAC ST?867W Motorola $229.99 |PDA functions, Web minibrowser. Available through Sprint
StarTAC ST7863W - Motorola $249.99  IPDA functions, Web minibrowser. Available through
: ' Verizon Wireless
Talkéboul T8167 Motorola $249.99 IWAP-compliant microbrowser, FAX Available through Sprint
: capabilities, o
CDM3000 Audiovox - $199.00 | Web browser, dual band. Available through
: B Verizon Wireless

Sources: The information provided above is iMlustrative of the sm
an exhaustive list. Information is based on
and newspaper and periodical articles.
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Table 6: WAP-Enabled Handsets
Phone/Model | Menufsctarer |  Price eatires Availability
Nokia 7110 Nokia N/A  |WAP-compliant browser, PDA functions |Available in Europe, Asia and
Africa
Nokia 6210 Nokia N/A | WAP-compliant browser, PDA functions |Available in Europe, Asia and
: : Africa .
Nokia 91101 Nokia NA  |[WAP-<compliant browser, keyboard, Available in Europe, Asia and
PDA functions, digital camera ' Africa
connectivity
VIEW db @ Alcatel $231.00 [WAP-compliant browser Targeted at European -
markets, launched March
2000
MobileAccessT250 Mitsubishi $199.99 |WAP-compliant browser; PDA Available through AT&T
functions; FAX capabilities )
Ericsson R320 Ericsson $99.99 |WAP-compliant browser, predictive text |Available through AT&T
features _
Ericsson MC218 Ericsson NA _|WAP-compliant browser, predictive text |Targeted at European markets
- - |feamres _
Neopoint 1000 Neopoint $299.99 |{WAP-compliant browser, PDA functions Available through Sprint PCS
QCP-2760 Qualcomm $120.99 |WAP-compliant browser, FAX Available through Sprint PCS
. [capabilities _ o
QCP-3035 Qualcomm WA |WAP-comptiant browser, PDA functions {Launched March 2000
PdQ Qualcomm $799.99 |WAP-compliant browser, PDA functions |Available through Sprint PCS
i500plus Motoroia - - $99.00 |WAP-compliant browser, two-way radio Available through Nexiel
technology. o '
i700plus Motorola $149.00 |WAP-compliant browser, two-way radio Available throngh Nextel
o _ Jtechnology. : o
1000plus Motorcia $199.00 ‘WAP-oompliam Browser, two-way radio |Available through Nextel
' * |technology. S
Timeport P8167 . Motorola $299.99 |WAP-compliant microbrowser, FAX Availabte through Sprint FC3
o _ T . |capabilities. C
StarTAC ST7367W Motorola $329.99 |WAP-compliant microbrowser, FAX Available through Sprint PCS
: B . " |capabilities. o o
Tatkabout T8167 Motorola $249.99 |WAP-compliant microbrowser, FAaX Available through Sprint PCS
o : capabilities. -
SGH-Al10 . Samsung N/iA  |WAP-compliant browser “{Available in Europe, being
SCP-4000 Sanyo $149.99 |WAP-compliant browser Avaitable through Sprint PCS

* Sources: The information provide
. an exhaustive list. Information is b

d above is illustrative of the WAP-en
ased on publicly available company

" Web sites, and newspaper and periodical articles.
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operators and should not be considered an exhaustive list. Information js based on

documents such as news releases, company Web sites, and newspaper and periodical articles. :
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Table 7: Internet Access Services Provided by Mobile Telephone Operators

|t
tﬁ ISP Cost per month Notes
AT&T PocketNet Free - existing customers |Targeted for business and their mobile proféessionals.
|l (access to ~ 40 Web sites)
i $6.99 to $14.99 for
T additional services .

GoAmerica $9.95 for 25k Available to RIM, Novatel Wireless Minstrel 11, Sierra

$59.95 unlirnited Wireless AirCard 300, and RIM Wireless PC card (and
1reéeutly to Handspring Visor).

MobileLogic Web $70.00 Consists of a complete solution for wireless Web access -

' software, wircless Intemet airtime, wireless data modem, and
technical support. MobileLogic. Web software compresses and
optimizes the Web page to delivet 2 faster transmission over

. the wireless link,
Nextel Online From $14.95 Partnered w/ MSN Mobile. Allows Internet access via Nextel
phone or utilize phone as a modem for full Web access.
g OmniSky $39.95 unlimited Currently only available for the Palm V-series, but will be
H extended for Windows CE/Pocket PC, pagers, and WAP
iy i : phones.
i Palm.Net Fram $9.99 limited vol. - |Available ony to the Palm VII, Limited to ¢-mail and Web-
" ' : $44.99 unlimited clipping, - -
. Ricochet $29.00 Utilizes Microcell Radios and Wired Access Points in
: : coverage areas (San Francisco Bay Area, Seartle, Washington
i _ {D.C., major airports and sclected corporaic Campuses across
i the United States). Requites use of a Metricom Mobile
i Modem.
' * |Sprint PCS Wireless | From $9.95 with Sprint Calling pian minutes ean be used for either calls or Intenet.
Web PCSplan - _
Verizon Wireless $6.95 Allows users 1o customize either the handset or through
MyVWZ.com, Verizon's portal.
VoiccStream $4.99 Allows limited Internet c-mail capacity and basic Web info in
; the form of text messages for stock quotes, Sposts scores, eic.
Powered by InfoStream (Infospace). -
Sources: The information provided above is illustrative of Internet aceess services provided by mobile telephone

publicly available company
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- Table 8: Wirel.ess Portals Providers

AirFlash.com Offus location-specific information {(current location pinpointed by wireless service  [Combimation of AirFlash and
provider) to consumers such as restaurants and stores. Also provides ability to conduwut rlnklomi.MIimwilh
trapsactions {mecommerce). Transactions billed straight to the phone bill. Acoess Excite@Home.
through SMS, WAP, or automated, voice-based system.

Amazos.com Anywhere Oﬂ'e{s access (o Amazon.com shopping and search for entire product lines, Also Parncred with Sprint PCS

(amamn.ooufphane) ~ iprovides product details, product reviews, and otder information (supporis intemational

addresses), Provides a *gift click” feature thal allows customers to easily select and send
a pift by providing the recipient's e-mail address.
AOL Anywhere (aol.com) rUsing popular AOL content, brands and services, consumers will be able to use various [in development and roll-out.

wireless platforms to access AOL Mobile Messenger and Digital City Wireless. AQL has pannered with Sprint
: Lo L PCS, Nokia, Motorola, Research
in Motion, BellSouth and Arch
: : Communications.
AvantGo.com Offers 8 fyee iNeractive scrvice aimed af providing personalized content and access 86 |Available for handhelds, snd

Internet channels. AvantGo users can access the entire Web directly from theie tnobile rolling out for WAP in the coming |
devices of they can select from over 350 content channels that have been optimized for months.
the small screen.

BarPoint.com This is a poral that provides barcode-based information to consumers. Offers UPC- rWA
based searches for books and sudic books, DVDs and videos, music, and computer
hardware and software. Also includes e-mail alents for specials and news reicases, a5
well as a Web Clipping Application for handhelds. :
Balicom Bohmgelslﬁmmycarolds,andinscnimmﬁutoenduscrs.lls Has deats with ACL, Lycos,
i *BolE * service bottles its messaging applications {branded as BohNates, Hotmail and Yahoo!
- |Bolt T and BoltPolis) with ized content such as b .
BrowseNow (uswestnet)  [Subseription cost of $9.95. Offers personalized content and bookmarks fm'sulmiﬁbers Owned by US WESTand is
(uswestwireless.com) - - [theough MyUSWEST, offers email, and provides acopunt management self-service primasily a value-added feature for
through MyDesk. Also includes a directory Yellow Pages and driving directions US WEST Wireless ISP
through USWESTDex. - : customers.
Excite@Home Wireless  [Serviess include access to personalized applications and content, including Excite Curvently available to Palm VIl
(www home.net) Planner and Excite Inbox. o : users. In conjunction with
o ’ o o . D Airflash.com and AT&T
' - ' o ' PocketNer In development.
InfoSpace.com . {Oficrs a Personal Deskiop Portal which melodes Instant Messaging, Multi-Party private 1This is the pl_aﬂ'otm used by many
- mchaxmdauddyListsmuwmkwithSNMcsscngaSmioemdﬂnusds other pure wireless portais.
" |personal addressbock. T : . InfoSpace.com is 8 true portal
. . peared for the deskiop, but it does
‘. ' . offer wireless capabilitics. :
Tobox.com Offers mobile content and services such a Mobile Messaging, Mobile Organizer, Targeted prunanly 21 European ]
- . |Mobile Fun, Mobile news and Information, and m-Commeree. .. - :l:fk;;:nnm Ztango.com .
- [1Qorder. I Oﬁ'ers Ui ivcml.s in: Portalmaxpmvidcsmsswmelnmnctmqqmpm_ N/A . ]
I - m - iproduc:s a:d pﬁoes.‘hi:cp;e fhe nearest store, and even place an order. .‘ld‘d:tmal' - - - . _
o - [information includes manufacturer's part numbers, brief product descriptions, pcmg - “3
- land shipping, and availability. 'mme , %wmwmﬂaw TR -
ilelD». -~ |Provides & alized wircless portal user 18 ) ' Nt
MobilelD.com oy wish iy eceive aad bow it wil ook on call honS/PDAS supporing WAP. Each |- B
mobilelD user receives a personalized Web address (Wap.usemame. mcb:le:c}oom'} and : i
can direct access any POP3 e-mail account . ; i - =
. i i i cumen ted to Web- |
Mobi ' umers customized services through Mebile Alerts and Mobile Web. Mobile May be thy limi © g
mk o y %?g e ot theif sccounts 1 bener serve thit individual needs ciher by - |cnsbled phones from Nextel or _‘_
e accessing MSN Mobile viaa wireless device or by visiting the MSN Mob_:le Web site. AirTouch. . E
Usi:rgl.heW’cbsit.e,usetscatlcnsmmizewhalkim‘!oﬁnf_ormamiOnﬂ:eywlshtorecewef ‘ L L {
S . - - tas well as when they want 1o receive that information. i - Lol
R : i a3l [Owned by Vodaphone (Verizon :
i _ Touch’s Mobile, Web, this portal rovides customers with & fiee, person A ;
My AiTovehact mp:;ﬁzh an e-sma; ~ecount Users are able to Gusiomize their preferences and I‘V;.O';‘;i‘:emw by ; ’
. - . - E- L mtent. : - . - v
ST 3 i i alized and . Requires use of US WEST ¢
My.USWEST..net Tnis porial offcrs news, weather, :mmm and wuch Mo, PersOmEst BroseNow software/micro- __ L
: |available from a PC and/or a PCS P L e o rowser. US WEST..niet ISP i
B ' ~ Lcustomers cost is only $9.95/ma,
: e e el : : e all others $14.95/mo. -
o (GTiizing GPS chipibaiery) 10 consumers Such i Created by NeoPaint, bnc.

M}'Alladdin.oom o dor?::r: ldimﬁm, restaurants and stores. Utilizes intelligent agent technology 10 provide
rthe mgst appropriate data and to update the users profile. Aislo capabl;l:af pust_u-baicicllh

isht information. Includes gver-the-gir wireless syn .mzzmon_
m%ﬁ:g;gﬂ: :;l; fnternet coatent, 2s well as reverse look-up of incoming calls.
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emai} subjects.

Porta) Services _—

MyGoWeb.net Allows the user 1o customize the content that is accessed by Go. Web a5 well as LUget  |A service of the GoAmerica wiSP
URL addresses. Users may also access their ¢-mail accounts. for Blackberry/RIM, and Palm

MySAP.com |Provides a Marketplace for an open electronic hub ﬁlat'matcs seaml_ess imclr-cmnpmy Currendy working with Nokia's
relationships for buying, selling and collaborating within and across industries. It WAP server technology for
provides infrastructure, security, applications and persenalized format, &s well as added (mobile acoess,
features such as delivery of news, content and directories.

MyTimepom.com Service offered on Matorola Web-enabied phones. Offers asers online customer Owned by Moworola
support, a personal organizer, bookinariced Imemet sites, and e-mail. _

My VoiceStream.com Basic Web info and notification such as stock quotes and sports scores. Allows access to|Offersd on VoiceStream services,

- the user's individual mobile phone account. Powered by InfoSpace.

MyVZW .com By customizing the information desired via MyVZW.com, users can receive updates on Offered on Verizon Wireless
stock portiolios, comparison shop, book flights, and make restaurant reservations. Services.

MyWay.com Provides a highly personalized Web portal with a wide variety of lnternet cotent ICwned by CMGL Inc and

. Aggregates content and applications from more than 65 kading information parners.  [partnered with Phone.cony, Inc.
Also features best-of-breed applications from CMGI operating companies, including '
AltaVista Search, Engage, Tribal Voice, Vicinity, and KOZ,

|OracieMobiie.com Offers personalization features such a5 quick alerts, service presets and location-based |N/A
services, Oracle's portal will add services that allow callers to talk directly to the page
and have the Web content read to them. Cusrent portal includes news, stocks and
entertainment information, as a free service over the wireless Web,

Uk Orange.net The service allows users to surf the Intemet aver a Wireless connection of reseive N/A
linformation services such as & news feed over their phones; It also includes a personal

anizer, Internct searching and online bitling.
Pawgo.com Basicqumforwudeﬁesmatpmidsamwmmm,m Content targeted & European
_ entertainment and technology news, phone directories, maps and travel information, arket, but is adding more North
. PAW stands for Personal Anywhere Web, o ' . Amnerican content.

SmanRay.com Offers mobileconmnmdmioessndmsnmwstockgum.oﬁ_ersalifctim Partnered with FiyteComm Comp
email account (usemame@smartray.com) and an event reminder service 0 assist with  J(realtime flight data)
scheduling. Also provides a device manager application that allows account .

Tnanagement across a spectrum of device types and for multiple devices by a singie user.
E-mail and poml content are user-centric and portable across devices.

Zed _ - Oﬂmwmunmﬁmgu@emwmbilemmm.me,mmumungmd - {Owned by Sonera and manly

(sonera fifenglish/mobilepor mmwmmm:mmmmomcludumm travel and |targeted toward the Finnish area,

tal/) directory services. _ ' : ' but also covers major EU

i countries.

Strategy.com Allows customers to view and receive personalized information about Fmance, Owned by Micro Inc.
Sports, weather, and entertainment. Subscribers create a *favorites™ folder for quick i Sresy
retrieval of important information, Also offers aferts,

MyDOF MyDOF is a GSM subscription that is integrated with the Internet, and §s 2imed ish market. Platf

l-(;cliam) people who want 1o use their mobile phones for more than Jjust making phone calal:. ' muel:l by Oracle anmkia.
) Telia's WAP portal MyDOF offers some of the most popular information and May still be in pilot and testing

i fransaction services from the Intemet, adapted for WAP telephones. stage,

Thinkmobile.com mds a t;cws m;:h information portal for mobile computing and technology interests. {Somewhat limited and ot 2ble %

acoess capab . be personalized, _

Web2PCS.com Allows users to receive scheduled and eustomized information on their W i
and SMS enabled PCS phoe. Servioes mcluge Entertinment Qmﬂc:u AP enabled ]thbel' of Phone.com Alliance
wm\gsélrcs Alerts, &foell%w CTld Wireless Instant Messaging. Future products

as Wircless Games, Wireless endar Synchronizati ;

i wil be reiezsed in 2000, ation inda WAP Search Engine

Wirelessgames.com Primarily offers a portal for games Tanging ffom simple quiz and puzz)
elaborate multi-user games, Will also eventually offer ngns and other hformatiot: i

Yahoo! Mobile -~ BmdmﬂnmahYahm!PmﬂmdoﬁmmeYWﬁo ith Sprint PCS

(mobile.yzhoo.com) and services, including e-mail and mobile alerts. . Plou forooq:em Also pammad with Sprint PCS a5

_—|a fre software library for PDA downloads. . P 465 for mobile shopping and [their default “portal.

Yodleccom - Yodice delivers true anylime, anywhere access to PeTSonal 2cCount informat, -

: ' Yodiee2Go, users can scourely access real-time personal acoount inlfn et Wu!; N/A
PDA or Web-enabled phone , “emation on their
and roview 1 ¢ -UmmlcsmtoYodleeﬁbmaPDAornwbilephone'
FeviEw investments, confirm a hote address, check flight reservar; and retr;

Sources: The information provided above i
exhaustive list. Information is based on publicly avaj
sites, and newspaper and periodical articles.
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Table 9: 1996 — 1999 Paging/Messaging Industry Numbers

Pagin Percent Revenues Percent Average Mouthly
Messaging  Growth Growth Revenue Per Unit
Units
1996 38,500,000 19.94%  $4,360,000,000 13.57% $9.48
1997] 43,200,000 1221%  $4,531,000,000 3.92% $8.85
1998| 45,100,000 4.40% $4,457,000,000 -1.63% $8.41
1999 45,800,000 1.55% $4.426,000,000 D.0% - $8.12

Sources: THE STRATEGIS GROUP, INC., THE STATE OF THE US PAGING INDUSTRY: 1999 (1999).
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Table 10: 1996 — 1999 Number of Paging/Messaging Units by Publicly-Held

: Company
l Compsny 1996 |growth| 1997 [gvowth| 1998 | growth | 1999 ]
PageNet 8,551,574 19.33% 10,204,743 -3.33% 9,864,908 -8.86% 8,991,000
Arch (1) 7,695,000 -5.26% 7,290,000 1.18% 7,376,000 -6.45% 6,900,000
l Metrocall (2) 4,576,148 16.50% 5,331,177 6.16% 5,659,550  4.74% 5927939
1 Vodafone AirTouch (3) (2,850,000 8.81% 3,101,000 10.35% 3,422,000 n/a nfa
ikl WebLink Wireless 1,851,445 3575% 2,513,337 4.19% 2,618,527  1.70% 2,662,995
it | Ameritech (4) 1,140,000 31.58% 1,500,000 2.80% 1,542,000 n/a n/a
A SkyTel (5) 907,300 20.90% 1,096,900 29.62% 1,421,800 n‘a na
o American Paging (6) 777400 433% 811,100 nfa n/a na n/a
i Preferred Networks 362481 2547% 454,795 15.50% 525274 0.07% 525,622
i Teletouch 195,500° 64.25% 321,100 8.91% 349,700 12.73% 394,200
Paging Partners (7) 83,000 81.93% 151,000 19.87% 181,000 na nfa
Aquis Communications n/a na n/a n/a n/a na 375,000

- Sources: Information is based on publicly available company information Quch as news releases and filings made
4 with the Securities and Exchange Commission.

Notes:

(1) InJune 1999, Arch completed its acquisition of MobileMedia. The Arch figures for 1996, 1997, and 1998
include MobileMedia subscribers. . . :

_ (2} On December 30, 1997, Metrocall completed its acquisition of ProNet. The Metrocall figures for 1996 include
i ProNet subscribers. On October 2, 1998, Metrocail completed its acquisition of AT&T. Metrocall's figures for
. 1996 and 1997 include the AT&T subscribers, : |

e (3) Vodafone AirTouch does not report paging subscribers.

By (4) Ameritech was acquired by SBC in 1999, which does not report paging subscribers,

(3) SkyTel was acquired by Worldcom, Inc. which does not rep‘c::t gﬂ;iubsﬁb:;s

(6) American Paging was acquired by TSR Wireless, LLC, a privately held company in 1998.
(7) Paging Partners was acquired by Aquis Communications on March 31, 1999,
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Table 11: 1996 — 1999 Revenues by Publicly-Held Company

Company 1996 growth 1997 growth J998  Growth 1999

PageNet $822,487  16.84% $960,976 -  8.85% $1,046,027 n/a $989,723
Arch (1) $972,080  -4.92% $924233  6.59% $863,316 -25.66% $641,824
Metrocall (2) $247,101  17.10% $289,364  60.60% $464,724 31.30% $610,187
Vodafone AirTouch (3) | $343,000 7.58% $369,000  13.55% 419,000 na n/a
Weblink Wireless $221,592  25.36% $277,778  1219% 8311652 4.34% $325,165
SkyTel (4) $330239  1427% $377,366  2837% $436304 na na
American Paging (5) $104,187  -9.38%  $94,413 n/a n/a na n/a
Preferred Networks $11,734  52.67% $17,914 - 923%  $19,567 na $17,033
Teletouch $31,725  30.46%  $41,389 0.11%  $45,159 1324% 351,138
Paging Partners (6) $6,910  3124%  $9.069 n/a $9,902 na n/a|
Aquis Communications n/a na na na n/a na $31,159

Sources; Information based on publicly available company documents such as nows relcases and filings made with
the Securities and Exchange Commission.

Notes:

(1) The Arch figures are pro forma figures estimated to include MobileMedia’s operations, ‘

(2) The Metrocall figures are pro forma figures estimated 1o include ProNet's operations. AT&T did not separately -
Teport paging figures. ' ) ' ; - : -

(3) Vodafone AirTouch does not report paging figures. . )

(4) SkyTel was acquired by Worldcom, Inc. which does not report paging figwes. =~

(5) American Paging was acquired by TSR Wireless, LL.C, a privately held company in 19931 _

(6) Paging Partners was acquired by Aquis Communicatiens on Mmh 31, 19_99. _ :
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Table 12: 1996 — 1999 EBITDA/Operating Cash Flow by Publicly-Held

Company
Company 1996  prowth 1997 rowth 1998  growth 1999
PageNet . $256,837  20.52% $309,550  7.56% $332,939 n/a $205930)
Arch (1) $210,187  -0.02% $210,148  21.46% $255245  4.33% $266,300
Metrocall (2) $52,561  19.11%  $62,607  9536% . $122311 27.96% $156,513
Vodafone AirTouch (3) |  $87,800  23.01% $108,000  13.39% $123,000 wa Wa
Weblink Wireless $8,623 216.04%  $27.261  68.26%  $45,870 na $45387
SkyTei (4) $12,780 447.93%  $70,026  85.96% $130218 n/a na
American Paging (5) ($2,849) na  ($3267) na va n/a n/a
Preferred Networks (58.688) na (511346) va  (85009)  na ($3,431)~
Teletouch $9337  32.83%  $12,402  1543% $14,316  8.33% $15,508
Paging Parmers (6) {%1,500) nfa 47 n/a $578 n/a n/a
Adquis Communications n‘a na - na na nfa na $2974

Sources: Information based on publicly available company documents such as news releases and filings made with
the Securities and Exchange Commission.

Notes:

(1) The Arch figures are pro forma figures estimated 10 include MobileMedia’s operations.
(2) The Metrocall figures are pro forma figures estimated to include ProNet’s operations. AT&T did not separately
- report paging figures.
(3) Vodafone AirTouch does not report paging figures.
(4) SkyTel was acquired by Worldcom, Inc. which does not report paging figures, -
(5) American Paging was acquired by TSR Wireless, LLC, 2 privately held company in 1998.-
(6) Paging Partners was acquired by Aquis Communications on March 31, 1999. '
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Table 13: 1996 — 1999 EBITDA Margin/Operating Cash Flow Margin

Compan 1996 rowth 1997 growth 1998 growth 1999
PageNet 31.23% 3.15% 3221% -1.19% 31.83% -3461% 20.81%
Arch 21.62% 5.16%  22.74%  30.03%  29.57% 40.34% 41.49%
Metrocall 21.27% 1.72% 21.64% 21.64% 26.32% -2.54% 25.65%
Vodafone AirTouch - 2560%  [4.34%  2921% 030%  29.26% na n/a
Weblink Wireless 389%  152.20% 981% 4997%  14.72% -5.15% 13.96%
SkyTel _ 387% 37951%  18.56%  44.30%  26.78% na n/a
American Paging <2.73% n/a -3.46% nfa na wa n/a
Prefetred Networks -74.04% nfa -63.34% na +26.11% n/a -20.44%
Teletouch 20.43% 1.81%  29.96% 5.80% 31.70%  -4.34%  30.33%
Paging Partners 21.71% na  -0.52% n/a n/a na n/a
Aquis Communications n/a n/a na na na na  9.54%

Notes: .EB ITDA margin, or cash flow margin, equals the company’s EBITDA divided by its total revenue. it is used
as a measure of a company’s efficiency and profitability.
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Table 14: Advanced Messaging Services

ISP Notes Device Cost Moanthly Cost
BSWD  |Offers quick response time, interactive messaging. RIM 950 $369.00 ] £9.95to $69,95
Ability to "chat” close to realtime with other system  |Wireless
users. Special confirmation feature indicates messages |Handheld™
are “delivered” and "read.” Able to send and receive e-
mail messages to and from the Internet.
AirTouch {Receive news, weather, stock reports, sports updates  [Motorola PF1500,] $159.95; | $9.95 to $24.95
(Verizon) [and more. Verizon Wireless Messaging Services ADVISOR $79.95;

allows disparch of alpha messages for the user. Elite™; NEC $39.95

: : . |MessageMaker '
Vue

_PageNet |Offers mobile e-mail, customized profile to personalize[Motorola PF1500,| . $185; from $23.00

messages, test messages up to 5,000 characters, and  |Page Writer '$399.99;

assured delivery where messages are stored when the [2000X; RIM 950 |  $399.99

unit is turned off or outside coverage areas.

SkyTel Ability to send and receive complete e-mail messages Gienayre - $150, $150; | SkyWord Plus
0f 2,000 characters. Offers guaranteed delivery for  |AccessMate; 8135 $24.95
storage up to 72 hours and nationwide coverage. - |Motorola (w/ 1yr plan)

a PageFinder; .
PF1500 o
Glenayre . $195; 8360, SkyWriter
AccessLink IT;  [$395 (w/ 1 yr $24.95
Motorola plan)
PageWriter 2000, ,
2000X
RIM 850 8395 (w/ 1 yr eLink
' ' plan) $59.95
WebLink [With WebLink Wireless service, users are able to send [Motorola T900, $179.95; | $9.95to $19.95
instant messages to other wireless devices or to send e- 2000X, PF1500; | $399.95 ‘
mail to any Internet address. . Glenayre .
AccessLink [[T |

Motient JOffers ability to keep users connected to the office, - |RIM 850 X
desktop, family, and coworkers: eLink wireless emai] 335900 18249510 83995
service. eLink lets users send and receive real-time
email messages from virtually anywhere in the United
States. It also acts as an inbox, information manager,
pager, and calendar, - ' ' : _ :

TSR jOffers capability to receive Web-based information  [Motarofa - .

Wireless |and email. Every word message pager purchased at Wordlin:, ss}slgo?_'; (:;]?;L?tgd

TSR Wireless comes equipped with it's own e-mai] Advisor Elite, 3155 95' internet)
faddress to which the user can forward e-mail froma  [CP128g '
primary e-mail address, receive sports and weather
. [updates, real-time stock quotes and other information

feeds provided by TSR InfoBlasts,

Sources: Information based on publicly available company documents such as pews reieases, company Web sites,

end newspaper and periodical articles.
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Table 15: Handheld Devices |

Handheld/ PDA Manufacturer Modem Price
Palm VII 3COM Inteprated Wireless $412
Palm 111, V -series 3ICOM Snap-on Module $130- 8417
Cassiopeia -series Casio Compactftash Type I $189-8589
IPAQ Pocket PC 3600 .{Compaq PC Card Type 1l $181-3833
Aero 1500, 2100, 8000 Compactflash Type 11
Visor Handspring  |Springboard Snap-on $149 - $249

- © |Modem Module
EPlate (HPW-600ET)  [Hitachi PC Card Type Il $684
Jomada -series HP PC Card Type Il $385- 5694
Compactflash Type Il
Workpad -series . iBM Snap-on Module $279 - 5398
: (Z50 has PC Card IT) C
MobilePro -series NEC . PC Card Type Il $668 - $897
Nino -series Philips Snap-on Module $149 - 8428
Velo -series | g {(PC Card Type IT)
Psion -series Psion PC Card Type i1 $360 - 3489
' B (external USB adapter)
RIM 850/950/957 Research In Integrated Wireless $399
(marketed by RIM as [ Motion (RIM) o .
Blackberry) »
Mobilon -series Sharp PC Card Type Il $599 - $799
Clio Vadem PC Card Type Il $866

CompactFlash is the world's smallest removable mass storage device. First inroduced in
1994 by SanDisk Corporation, CF™ cards weigh a half ounce and are the sizeofa - -
Imatchbook. They provi e complete PCMCIA-ATA functionality and compatibility: At43mm |
(1.77) x 36mm (1.4") x 3.3mm (0.13"), the device's thickness is less than one-half of a current
PCMCIA Type I card (PC Card). It is actually one-fourth the volume of a PCMCIA card. -
Compared to a 68-pin PCMCIA card, a CF card has 50 pins but still conforms to ATAspets. |-
_ 1t can be easily slipped into 2 passive 68-pin Type 11 adapter card that fully meets PCMCIA "] -

- |electrical and mechanical interface specifications. - g SR S

PC Card Type I1: 2ka Personal Computer Memory Card Insernational Associdtion, and

nounced as separate letters, PCMCIA is an organization consisting of some 500 compariics S
?hraot i(:as developel:la;atstandard for small, credit card-sized devices, called PC Cards. Originaily } .

designed for adding memory to portable cOmpUters, the PCMCIA standard has been expanded o

. : . . P
ral times and is now suitable for many types of devices. There are i fact three types of .
s;g;dClAm :aj-ds. All three have the same rectangular size (85.6 by 54 millimeters), but-
ditferent widths. Type Il cards can be up to 5.5 mm thick- These cards are often used for .

modem and fax modem cards.’_ _

Séurces: Cohli:oahy iﬁfomation is .bas. p ye such a3 news fe[e{a%s' cOmpany
Web sites, and newspaper and penodu:al articles. = o k

n ed on pui:liciy t;.va'.illable company dbcgm_ents
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Table 16: Telemetry Services

Compsny . Status

CeliNet Data Systems, | 3 million units in service; 7.7 millior meters under long term contract; signed

Inc. agreements with PECO Energy(1), Northern States Power(2), Puget Sound
Energy(3), and Cuivre River Electric Cooperative and Boone Electric
Cooperative(4); also provides remote monitoring for photocopiers, vending
machines, parking meters, and home security systems

Itron offers AMR exclusively: had shipped 13.4 million AMR units at YE 1999 (14
percent increase from YE 1998) to over 500 utilities -

Whisper has agreements with Portland General Electric to connect 15,000 commercial and

Communications, Inc. | 20,000 residential meters, with Silicon Valley Power to connect §,000 meters, and

' with Illinois Power to connect 1.1 million meters

WebLink Wireless Inc. | uses its narrowband PCS licenses for telemetry; pians to begin offering commercial
services in Second Quarter 2000; has contracts to deploy environmental control,
photocopier, and home security systems. ' .

American Mobile” has agreement to provide AMR service to at least 55,000 of Enron’s electric and gas

Satellite Corp. meters by July 2001; developing other products including vending machine, traffic
light, and ATM monitoring, ; :

Omnipoint Developing wircless AMR systems for GSM technology; created telemetry system
for KeySpan Energy - :

Metricom Offers AMR service called UtiliNet to utilities such as Southern California Edison

BellSouth Wireless | resells network to telemetry providers, such as alarm, billboard sign, and vending

Data machine monitoring companies

GTE Wireless Tesells network to telemetry providers; Global Data Wireless offers AMR services

T g:rg ;}hTE's network to Wisconsin Public Service, FirsiEnergy, and Carolina Power
: ight : ' ' '
Aeris’s MicroBurst leases the control channel of cellular networks from cellular carriers covering 98

perc_ent of U.S.; 10,000 users; products include AMR, security system monitoring,
equipment monitor_ing, vehicle location, and asset tracking.

Sources: Publicly available company documents such as news releases, company Web sites, and filings with the
Securities and Exchange Commission. PECO Energy and Schlumberger RMS Execute Agreement to Provide
Metering Data Management Services Using a CellNet Data Systems Network, PR NEWSWIRE, Oct, 13, 1999;
CellNet Data Systems 10 Expand Northern States Power Network by Approximately 800,000 Meters, PR NEWSWIRE,
Sept. 28, 1999; 1.3 Million Puget Sound Area Gas & Eleciric Meters to Go High-tech as Puget Sound Energy and
CellNet Data ‘??’.'em £xtend Wireless Nerwork, PR NEWSWIRE, Sep. 21, 1999; Network Meter Reading Not Just for
Big Urban _U)_‘:!mes Arg:m.o‘re, Pl'l NEWSWIRE, Sep. 9, 1999; WebLink Wireless Letter to Investors on Strategic
Repositioning, Opportunities, Risks, PR NEWSWIRE, Dec. 23, 1999; Tony Komzer, Electricity Meter Reading Joirs
D:g:t_m‘ Era, INVESTOR'S BUSINESS DAILY, Jul. 6, 1998; American Mobile to Deliver Wireless Telemetry
App!{ca{ions through Parmerships with CA and cStar Technologies, BUSINESS WIRE, July 19, 1599, TransData and
Omnipoint Technologies, Inc. to Develop and Market GSM-Based Wireless AMR and Te!eme;‘ry Solutions for the
Utility Industry, PR NEWSWIRE, Sep. 27, 1999; Nancy Gohring, Easy Money: Wireless Operators Take Another
Look at Telemerry, TELEPHONY, Sep. 13, 1999; GTE and Global Data Wireless Help Utilities Compete through New
Wireless Technologies the Remotely Read Meters across U.S. and Canada, PR NEWSWIRE, Sep. 20, 1999; Global
Data Wireless Announces Contract with Wisconsin Public Service, CANADA NEWSWIRE, Nov. 10 ;999- Global
Data Wireless Announces Contract with FirstEnergy, CANADA NEWSWIRE, Dec. 22 199’9 Gl.oba:' Dam’ Wireless
Armounces Contract with Carolina Power and Light, CANADA NEWSWIRE, Jan 10 &000- Ant B Aeris
Broadens Busif:ess Plans to Include Internet Apps, RCR Rabio COMMUNICAHE)NS’R.EPOI;.T s:nyzong%& Aeris.net
ir;:ngrher:: Wireless g;::& Mﬁmgé’ﬁ g;ve;ige Areas with Ilinois Valley Cellular and Rural Collular Corp, -
eements, ov. ; Antony Bru 1 i .
RCR RADIO COMMUNICATIONS REPORT, Sep. 20, 1999: geris G o Business Plans to Include Internet Apps,

; : Com joati op .
Equity Inrvestment: Changes Name to Aeris.net, CANADA NEWSW m”éj”g’t‘-‘;fﬂzt_;nslg;;ﬂplefes 329 Million Private

Notes:
(1) The 15-year contract is for 2 million

by April 2000. ‘ gas and electric meters, and CellNet plans 1o connect the first 5,000 meters
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This agreement, which covers residential and business electric and gas customers, expands a 1996 contract with
Northern States Power from 1.2 million metets in Minneapolis-St. Paul, MN to 2 million meters across
Minnesota, North Dakota, South Dakota, Wisconsin and Michigan.

This agreement is also an expansion of an existing contract, Puget wil} expand CellNet’s AMR service from
800,000 customers (500,000 have already been connected) in Seattle and Tacoma to 1.3 maillion customers in
more rural areas across 95 percent of Puget's 1 1-county service territory.

Cuivre River, which serves rural eastern Missouri, expanded its agreement with CelINet from 5,000 to 11,000
meters. Boone serves rural areas in the central part of the state and signed an agreement for 6,000-12,000

meters. Because rural utilities serve more dispersed customers over wider geographic areas, they have higher
meter reading costs and greater cost savings from AMR.

17781,
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Table 1; Major SMR Operators

Rank SMR Provider 1998 Subscribers -~ 1999 Subscribers
Total Analog Total Analog
1 Nextel 3,143,900 (2) 354,000(2) 4,515,700 (digital | 292,000(1Q%9)X6)
: only) (5)
2 Southern LINC 100,000 (1) N/A 200,000 (8) 0
; 3 Mobex 50,000 (1) N/A 65,000 (7) N/A
N/A Chadmoore Wireless Group, Inc. 23,321 3) 23,321 (3) _ 37475(3) 37475 (3)
N/A | Securicor Wireless (formerly Intek | 11,400 (4) N/A N/A NA
Global Corp.)

(1) Jeffrey Silva, Nextel Sues To Lift Decree; Bankruptcy Judge Approves Geotek Spectrum Sale, RCR, Feb. 22,

1999,
(2) Nextel Communications, Inc., Form 10-K, Dec. 31, 1998, at 1. . .
(3) Chadmoore Wireless Group, Inc., ftem 6: Management's Discussion And Analysis Of Financial Condition And

Results Of Operation, Form 10-KSB, Dec. 31, 1999,

(4) Intek Globai Corp., 10-Q, Feb. 12, 1999. ' .
[ (5) Nextel, 4Q1995. : .
' (6) Nextel, 1Q1999. Nextel has stopped reporting its analog subscribers :
(7) Dataradio Corporation and MOBEX Communications, inc. Form Strategic Partnership, Press Release, Oct. 20,
' 1999 o _ o | T
(8) Southern Company, 1999 Annual Report. - i :
t ) . . . . y :
1
!
|
f
17783
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Table 2: Analog Dispatch Average Revenue Per Unit

Non-Trunked | Trunked Dispatch
Dispatch - - Analog
Analog_

- 1996 $16.10 - $49.40
1997 $16.30) - $40.50
1998 $16.40 $38.70
1999 $16.90 $37.10

Sources;

- The Strategis Group, Inc., “Dispatch Service in 2 Competitive Market, Presentation at AMTEX'98 Conference &
Exposition, Nov, 13, 1998; The Swrategis Group, Inc., “US Dispatch Markets,” January, 2000,

Table 3: Analog Dispatch Subscriber Growth,

"By Band
Band ' Subscribers | Growth Subscribers YE| Growth

: YE 1998 [over1997( 1999 | Over

e 1998
800 MHz 1,453,020 -6% 1,402,164 4%
900 MHz -~ 147,750 2% 153515 4%,
450 MHz 22,000 273% 30,625 39%
220 MHz : 30,000 43% 40,500 35%
Al Analog bands 1,652,770 1,626,804 =2%

Sources:

- The Strategis Group Inc., "Dispatch Service in a Competitive Market,” Presentat '
" ! on at AMT &
Exposition, Nov. 13, 1998; The Suategis Group, Inc., “US Dispateh Kets, D at AMTEX'98 Conference

17784,
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APPENDIX E:
FIXED VOICE AND DATA SERVICES

As Congress am:_l the Commission have looked for new ways to promote competition in the
telecommunications industry, it has become clear that wireless licensees providing fixed wireless services
have the potential to create facilities-based competition in numerous industries beyond the traditional
mobile markets. While spectrum classified 2s CMRS is being utilized in this manner,' non-CMRS
spectrum, including Multipoint Multichannel Distribution Service (“MMDS”), 24 GHz, Local Multipoint
Distribution Service (“LMDS"), and 39 GHz, are also being used. '

In this section, the Commission reviews the state of competition provided by fixed wireless operators for
voice and data services in both residential and business markets. For discussion purposes, operators are
trifurcated by spectrum bands - cellular/broadband PCS, 2 GHz to 4 GHz, and Upperband spectrum.

A. Fixed Wireless Ac_cess

In 2 fixed wireless access system, a provider attaches a radio transmitter to a customer’s premises that
communicates with a central antenna site. This antenna site acts as the gateway into the PSTN or the
Internet. This technology functions as a replacement for the “last mile” of copper wire that has
traditionally provided individual customers with telecommunications services, thus allowing a wireless
provider to compete with a traditiona! wireline service provider. The “last mile” is also referred to as the
“local loop”; thus, fixed wireless access is often referred to as “Wireless Local Loop,” or “WLL” for

short.

WLLs afford new entrants direct access to an individual customer’s building, lessening the reliance on
LECs. In addition to providing new competition in existing markets, fixed wireless systems have the
potential to provide new services and expand capacity into areas considered too expensive to enter using -
available wireline technologies. ' ' ' o
¢s - Fixed wireless operators claim that their netvz.votks have .
significantly Jower cost structure than wireline systems for two primary reasons. l_-‘:rst, w'nrelFss networks
are free of the installation and maintenance costs incurred with wires. Second, unlike a wireline petwork
i which an entire market must be wired before initiating service, the capital cxpcnd_itures of a wireless
network can be incrementally incurred dded. Because of this lower cost structire,

as more customers are a : his | :
operators have been able to charge significantly lower prices than wireline competitors for business
services. Teligent, for example, offers its su

bscribers a flat monthly rate thatis up to a 30 percent *
discount compared to wireline providers. o T . e

Lower Network Deployment Cos

1 “Ljcensees of cellular sy\stems may use alternative cellular te&:h:iplogies and.f?r provide fixed serviceson s
co-primary basis with their mobile offerings, including personal_ communications sernce§ . ... on the spectrum .
within their assigned channel block.” 47CFR & 2;.902@). L :

2 - 2 to WinStar, it can c¢ 85 percent less to provide phone service through the airthan -~
_According to WinStar, it can cost up to &2 perc |
through a filf:r network. Suzanne King, Gaining @ Foothold, KANSAS Cry lBUSNESS_JOUl;NAL, Nov. 13, 1998. g

3 Under a plan announced in 1998, to qua'lify for t]_ae r;a:gim:::} ;isao::;;?m m?:; s;:c.h _:_l;:; ee;ttrstmg s
service - local, long distance or Internet ~ and sign up with Telige 030 Y gt becmomes

s mow 1 bills o e e m‘:;::f:::;:n;f Eglu;rtsuttg. If customers wish to increass their
the customer’s new flat monthly rate. Local an ) e customee e :
long distance usage over current levels, they service at what pany

can purchase more com ‘
ons Revolution, News
prices. Teligent Launches Service In First Ten A Communicati ron, NS

Markets, Vows To Start
release, Teligent, Inc., Oct. 27, 1998.
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Underserved Markets - There are a number of market segments with low penetration by existing wireline
Systems. For example, only a small percentage of office buildings have wireline !)roadband access.*
Fixed wireless operators can act as strategic partners with wireline CLECs that wish to extend their fiber
networks more cheaply to such buildings. Many small and medium sized businesses, with volume too
low for expensive fiber connections, are also potential customers.” In addition, wireless access has the
potential to improve competition and broadband services for residential customers in both urban and nira]

markets.®
B. Broadband Access through Fixed Wireless

One of the great advantages of fixed wireless is its ability to provide broadband, or high-speed, services
relatively cheaply and quickly in comparison with wireline technologies. While the term “broadband™
has numerous meanings in common usage, the Commission has defined broadband as two-way speeds of
200 kbps and above.” Many fixed wireless operators provide such services, although such operators vary

greatly, both in terms of technical capabilities and target markets.

Figure 1. Maximum Downstream Speeds Using WLL

0.5 Mobile Telephone - '

— B I
“E110]  Wireless Cable
I )

25 Unlicensed -

18

0 20 L] &0 80 W. 10 140 160 1580
Megabytes per Secand

1998 WL 15871129,

5 . . : ' - K :
Robertson Stephens estimates that there are 8 million small and medjum-sized busj in e
Rober b ited
States. Jim F riedland and Amy Roth, Broadbond Wireless Accéss: Beyond the Realczhe df;;gsiczt::i:n‘?tephm
Telecom Scrvices Research, Feb. 18, 2000, ot 1. Lehman Brothers estimates that mid-sized businesses use 25 to 35

illi lines. Tim L ; . .
1111919 ;:l;tagfes_é me lm. uke, Introducing the Broadba:fd Wireless Equipment .Marlze:, Lehman Brothers, Aug. 5,

' Inquiry Concerning The Deployment Of Advanced 'Te]econﬁ;nu'nicat' oD - o |
A Reasonable And ijc_ly Fashion, And Possible Steps To Accelerate Such Boe;iof,:]::':‘#l)’ To ?’ll! Agzc&n;olg
OF The Telecommunications Act Of 1996, Report, 14 FCC Red 2303 2422 AT Hirsvant 1o Section 706

" idat2dvs.
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C. Service Providers
1. Cellu_:lar (300 MHz) / Broadband PCS (1900 MHz)

In the United States, the current WLL in these bands is still in an early stage of development, is currently
targeted at low-use/residential subscribers, and is secondary to the mobile products of service providers.
A numl?er of celtular and broadband PCS operators have considered the possibility of using their licenses
to provide WLL services, but few operators have taken major steps to provide fixed services, and even
fewer offer broadband services. The primary exception is AT&T’s Project Angel, discussed below. The
other operators are simply using their existing cellular or PCS infrastructure to offer Plain Old Telephone
Service (“POTS”), but no service at higher speeds.”

a. AT&T Digital Broadband — After years of development,” AT&T has
committed itself to widespread deployment of its fixed wireless access system, originally dubbed “Project
Angel.” AT&T says it will use its fixed wireless system to reach homes and small businesses in markets
not covered by its “broadband properties,”® namely its cable systems or arrangements with cable
operators, which cover about 50 percent of U.S. markets."! Estimated to cost about $750 per customer
(and expested to drop to $500 in five years), the system uses broadband PC3 spectrum” to transmit
signals between an antenna at customers’ premises and AT&T’s network.” The system permits four
voice channels, data rates up to 512 kbps, and “always-on™ Internet access.”* The service is expected to

be capable of speeds of one Mbps by the end of 2000."

In early 2000, AT&T was serving 200 customers with a Digital Broadband trial system in Dallas, TX."
In March 2000, AT&T began offering service commercially to residential customers in Fort Worth, TX."
By mid-July 2000, AT&T was serving approximatety 2,800 customers using 6,000 lines in the Dallas-

" % Gentennial Communications bas been operating 2 WLL system in Puerto Rico since 1997 using its
broadband PCS spectrum. Its offering involves restricting the use of a mobile phone to one location, and many of its
WLL customers use their handsets for their primary telecommunications line. Bringing Local Loop to Puerto Rico,
WIRELESS BUSINESS & TECHNOLOGY, Jan. 1998, at 27; Elizabeth V. Mooney, Wireless Is Foundation To Launch
Other Services, RCR RADIO COMMUNICATIONS REPORT, Nov. 8, 1999, WWC is operating fixed ?vireless systems in
Nevada and North Dakota using its cellular licenses. See Fourth Report. See also the WLL offerings of Hargray .

Wireless (visited Feb. 23, 2000) <http:r'fww.hargraywireless.comf'productsfplans.hmb.

¥ See Fourth Report, AppendixF.

10 AT&T Corp., Form S-3, Feb.2,2000,a60." - o | | ¥

s Alleven, AT&T Talks Up Growth, WIRELESS WEEK, Dec. 13, 1999, &t5. .

12 AT&T also plans t6 use its. Wireless C&mmunication Service (“WCS“)'Ii-':ense's for thi; scrfice_._ AT&T .
Corp., Form S-3, Feb, 2, 2000, st 53. Sece Appendix F, Map12,p.F13. . . o )
o5 WEEK, Dec. 13,1999, at8. .

Monica

13 Monica Alleven, AT&T Talks Up Growik, WIRELE e
14 . (T&T Wireless to Offer Residential Broadband Service in Four New Cities, News Release, AT&T Corp.,,
July 19, 2000. B : |

18 '
6 AT&T Comps S 60. For accounts of subscribers’ experiences, see Nicole Harris,
AT&T Corp., Form S-3, Feb. 2, 2000, at : :
AT&T's High Wife?eps; Act: Can It Deliver the Web anda Dial Tone, WALL STREET JOURNAL, Mar.2,2000,
available in 2000 WL-WS) 3020074, - - | B
17 4T&T “Cuts The Cord” To Provide Services Into Homes; Debuts Nation's st Wfrg!les.i Lacal

Communications Company, News Release, AT&T Corp., Mar. 22,2000. -
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Fort Worth area.”® The company has announced plans to rollout service in four add-itional cities, starting
with San Diego, and claims to be on track to have 1.5 million fixed wireless subscribers by year-end
2000.19 L S .

a b. Cellular ETC Efforts - Wireline local exchange carriers offer residential
‘service discounted by the receipt of universal service funds.?® In order to receive funding, a fixed wireless
operator, like all carriers, has to be destgnated an “Eligible Telecommunications Carrier™ (“ETC”) by the
state in which it plans to operate.”! A few mobile telephony operators have been granted ETC status and
have become eligible for universal service funds, including Sprint PCS in California and Arkansas,

United States Cellular Corp. in Washington, and Centennial Communications in Puerto Rico.?
2. 2GHztedGHz |

Commercial and trial services in these bands, primarily by wireless cable licensees, target both business
and residential customers. '
a. Wireless Cable
_ (i)  Overview
MMDS, also called wireless cable,” has become a new vehicle for offering high-speed Intemnet access
and broadband services to residential and small office/home office (“SOHO”) customers. Most notably,

during the past year WorldCom and Sprint acquired MMDS licenses covering 60 million households and
began rolling out MMDS high-speed Internet access in six cities.” As of May 2000, the companies were

' Doug Abrahms and Mary Greczyn, Wireless Sales Soar: A T&T Earnings Up But Long Distance Revenues
Are Flat, COWUN;ATIONS DalILY, July, 26, 2000, - . _ . o

" . I4. The other cities include Anchorage, Houston, and Los Angeles. Of these, San Diego will be last in
which Broadband PCS spectrum is used. To maximize PCS spectrum use for mobite wireless, AT&T plans to use
WCS spectrum for the other fixed wireless markets that will be rolled out in 2000, - A

% According to Western Wireless Chairman and CEO John Stanton, “If our competitor has the subsidies and
we do not, then we can't compete on equal footing.” . Western Wireless Breaks ETC Barrier For Wireless Providers,

- COMMUNICATIONS TODAY, Oct. 5, 1999, available in 1999 WL 28525915,

21 47U.S.C.214()2).

2 See Universal Service: Contribution Factors and Quarterly Administrative
Administrative Filings, 2Q, High Cost & Low Income, Schools & Libraries,
(visited Feb. 24, 2000) <http://www.fec.goviccb/universal_service/q
Wireless has applied for ETC status in 13 states, but withdrew its application for Montana, South Dakota rejected
Western Wireless’s application, and Wyoming said it did not hav

' el e jurisdiction to rule on the issue, Western
Wireless Petitions FCC, RCR RADIO COMMUNICATIONS REPORT, June 28, 1999, available in 1999 WL 7791576;
Heather Forsgren Weaver, Kansas, Washingion Grant ETC Sta

fatus To Wireless, RC OMM
REPORT, Feb. 14, 2000, available in 2000 WL 9540070, -, -~ - ess RS BR'ADIQC . UNICA.T[ONS

Fi ﬂfngs, Quarterly .
and Rural Health Care, Exhibit 4
uarterly_filings/2000q2/exhibitd xls> Westemn

What is commonly referred to as MMDS or wireless cable spectrum includes 33 different 6-MHz channels
in the 2;1 -22 GHzand 2.5-2.7 GHz spectrum bands, These channels include the Multipoint Distribution Service
(*MDS”), Multichanne! Multipoint Distribution Service (“MMDS"), and Instructional Television Fixed Service
(“ITFS”) channels, Wireless cable operators generally use the MMDS and MDS channels and lease excess capacity
from ITFS operators, and ofien control different amounts of spectrum in different markets, .

M See MCI WorldCom Announces ‘Fixed Wireless® Service Trials, PR NEWSWIRE, Mar. 7, 2000; Sprint Rolls
i v, } available in 2000 WL 4695243; Paul Ka
Associates, Inc., WIRELESS/PRIVATE CABLF. INVESTOR, Mar. 9,2000, at 1. In one of the markets, Sprint is offeﬁggn '
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planning to offer the service in 100 markets by the end of 2001 % In additi
lann : { . ition to WorldCom and Spri
nmekmdezgendent wireless cable companies currently offer high-speed Internet access via MMDS 11::1 ;1;,
rfnar ets.”® These markets mcl!.lde‘mra.l areas, such as Sioux Falls, SD and Cache Valley, UT. In at least
11;% gg those rga[rlllc;ts, tile service l;s begneg offeredona two-way basis. One analyst estimated there were

,000 MMD met access subscribers at the end of 1999, and the mark i ice i
to grow substantially over the next 3 to 5 years.” market for (i sevice 5 cxpectd

MMDS companies were originally licensed to provide analog television programming to homes using the
2 GHz spectrum band. However, many wireless cable operators had difficulty competing with wireline
cable and d}rect-to-home satellite companies, which had significantly higher channel capacities.
’I'her?fore, in 1997 and 1998, wireless cable companies began sefocusing their business operations on
offering high-speed Internet access instead of television programming. In September 1998, the
Commission issucd an order authorizing the use of MMDS spectrum for two-way services.”

(i) ‘Major Operators

WorldCom. At the writing of the Fourth Report, WorldCom had acquired CAI Wireless Systems, Inc.
and SS Wireless Systems, Tnc® Since then, WorldCom has acquired two additional companies, Wireless
One’! and PrimeOne 'l_'_ele-'l‘\r’.32 WorldCom’s MMDS licenses cover 43 million households in 78

markets.

service on a commercial basis. In the other five markets, WorldCom and Sprint are running service trials. See
Section I.A.1.a(ii), infra, for a further discussion of WorldCom and Sprint’s MMDS plans., - R

25 MCI WorldCom Annaunces ‘Fixed Wireless’ Service Trials, PR NEWSWIRE, Mar. 7, 2000.
% gee Table E-1,p. E-19 for an overview of MMDS Internet offerings.

27 pndrew Backover, Cable, DSL and Wireless Vie for Market Leadership, DENVER post, Jan. 24,2000,
available in 2000 WL 4450560 (citing the Strategis Group). o _ o '
" 2% Tpe Strategis Group predicts there will be 1.2 million residentiai and 300,000 business MMDS broadband
subscribers by 2003, U.S. Wireless Broadband: LMDS, MMDS and Unlicensed Spectrum (Conference Call Slides),

Peter Jarich and James Mendelson, The Strategis Group Inc., Feb. 17, 2000. - s

2 g0 Amendment of Parts 21 and 74 to Enable Multipoint Distribution Service and Instructional Television
Fixed Service Licensees to Engage in Fixed Two-Way Transmission, Report and Order, MM Docket No. 97.217,

13 FCC Red 19112 (1998), recon., 14 FCC Red 12764 (1999), further recon. penffing. This Order established 2
framework for allowing MMDS operators 10 offer, quickly and easily, two-way lugp speed Internet access, as well
as other two-way broadband services, such as telephony, video conferencing, angc; dxstanc; ;eT;l:g. Mike Farrell, -
Wireless Ops Hope Two-Way Ruling Helps, MULTICHANNEL NEWS, Sept. 28, 1998, at 3,32;

she Status of Competition in Markets for the Delivery of Video Programming, Fifih Ann.ua! Report, FCC 9§-3.35
(rel. Dec. 23, 1998). Prior to the Order, MMDS operators sought developmental authority from the Commission to_

provide Internet access and used a wireline requrn path or upstream connection,

.3 WorldCom, Inc., CAl Wireless Information (visited Jan. 27, 20000 oo o
<1mp:ﬁwww.wcom.comfabout_the_company!investor_rglations!me;gers*tacquzsmonstAIl-_\fuelgssf?.
3 | Wirefess One Completes Reorganization, Becoming MCI WorldCom Subsidiary, PR NEWSWIRE, Dec: 10,
. WorldCom aiso a nired Wireless One’s 50% interest ich ow
g:dgbs aﬁg WCI;1 ]aicens:sc»l in 13 North Carolina markets. /d. See Section LA.1.¢, page E-10, infra, fora dls.cl.I.SSIfJ:'l.
of WCS spectrum. J R R P R T L

c PR R

2 MCIW's Wireless Cable Plans Cover Wholesaling, Small Business, COMMUNICATIONS DALY, July 14,
1999, ' : TR W A

i R
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Telecommunications Inc., News Release, Sprint Communicat
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WorldCom began implementing its plans to offer fixed wireless high-speed Internet access and other
broadband services to residential and SOHO customers, particularly customers that are be}'fond. the reach
of wireline DSL, during the spring £ 2000.” As of May 2000, WorldCom was running trials in Baton
Rouge, LA; Jackson, MS; and Memphis, TN.* WorldCom is charging its residential trial customers
$39.95 per month for two-way speeds of 310 kbps and businesses $300-$600 per month for speeds of 128
kbps to & Mbps.* WorldCom has also announced it will run MMDS trials in Boston and Dallas during
the summer of 2000.% In addition to its commercial rollout plans, WorldCom announced in April 2000
that it would begin using MMDS to deliver high-speed Internet access to schools, libraries, and
community centers in four rural communities - Raleigh, NC; Houma, LA; Dothan, AL; and Hattiesburg,
MS - by August 2000.”’ WorldCom and Sprint announced plans to merge with each other in October
1999, but called off the merger in July 2000 after the U.S. Department of Justice filed a suit to block it.**

Sprins. In 1999, Sprint acquired People’s Choice TV and American Telecasting.® Since then, Sprint has
acquired WBS America LLC,” Transworld Telecommunications Inc., Videotron USA,*! Wireless Cable
of Florida, Inc., and Nashville Wireless Cable JV.# Sprint’s MMDS licenses cover over 30 million
households in 83 markets.

®  Bemie Ebbers, Merger Speech, National Press Club, Jan. 12, 2000, (visited Jan. 21, 2000)

<http://www.worldcom-merger.com/press_room/ebbers_npc_speech.htm>,

In these three markets, Wireless One had previously offered two-way high-speed Internet access ona
limited basis using both MMDS and WCS spectrum, and WorldCom is also using both types of spectrum in its
trials. See Fourth Report at F-17; Paul Kagan Associates, Inc., WIRELESS/PRIVATE CABLE INVESTOR, Mar. 9, 2000,
at 1. In Jackson, WorldCom is also testing wireless LAN technology in a 300-unit apartment complex. Paul Kagan
Associates, Inc., WIRELESS/PRIVATE CABLE INVESTOR, Mar. 9, 2000, at 1. .

*  Paul Kagan Associates, Inc., WIRELESS/PRIVATE CABLE INVESTOR, Mar. 9, 2000, at 1. WorldCom has
stated that its capital expenditures for rolling out MMDS services are approximately $2000 per square mile.
Telephony, COMMUNICATIONS DAILY, Mar. 8, 2000, S :

3 MCI WorldCom to Test Fixed Wireless Service in Boston, News Release, WoﬂdCom, Inc. Mar. 27, 2000,
MCI WorldCom Adds Dallas to ‘Fixed Wireless' Service Trials, News Release, WorldCom, Inc., Apr. 5,2000. In

Dallas, WorldCom will also be using WCS spectrum in its service trials. Mexico-U.S, Talks Heat Up on DARS
Interference Concerns, AUDIO WEEK, Apr, 24, 2000, .

LY o 4 WorldCom's Wireless Internet to Help Bridge the Digital Divide, News Release, WorldCom, Inc.,
Apr. 26, 2000, - S - - .. _

. MC_I Wor{dCom_an?' Sprint Create Pre-Eminent Global Communications Company for 21°' Century, News
Release, Sprint Communications Company LP, Oct. 3, 1999; Justice Department Sues to Block WorldCom's
Acquisition of Sprint, News Release, U.S. Department of Justice, June 27,2000, -

e Sprint bought People’s Choice TV and Alherican Telecasting. Sprint Closes Acquisfr:’aﬁ of. Améﬁ'can
Telecasting, Ine., News Release, Sprint Communications Company, LP, Sept. 23, 1999. :

40 , '

Sprint Completes Purchose of Videotron USA and Operating Units of Wi :

Sprint Communications Company, LP, Oct. 26,1999, - ¢ | f BSA”;’”""_’ LLC, News Release,

4. . : . ' ' )
Sprint Completes Purchase of Videotron USA and Operating Units of W,
Sprint Communications Company, LP, Oct. 26, 1999, Videoton Ua e o | 2o America, LLC, News Release,

; ) tron USA was the wireless broadband subsidiary of Le
Groupe Videotron Ltee, a Canadian company. Sprint Agrees to Acquire Videotron USA4 and Tr:nmwsgrfﬂ Iél'y -

ions Company LP, May 3, 1999,

‘Y Sprint Completes Purchase of Videotron USA and

erating Unit, ;
Sprint Communications Company, LP, Oct. 26, 1999, O § Units of WBS America, LLC, News Release,
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As of .May 20{_)0, Sprint had launch_ed commercial MMDS Intemnet service in Phoenix*’ and was running
trials in Detroit, MI and San Francisco, CA.* Sprint’s residential service in Phoenix costs $39.95 per
month for speeds of 1 to 2 Mbps and covers 85 percent of area households.” Sprint has stated that it

plans to launch MMDS in 10-20 markets by the end of 2000 and to incorporate the technology into i
existing ION service.** Ipo chnology into its

Nucontrix. Nucentrix Broadband Servites, Inc. (“Nucentrix,” formerly Heartland Wireless Systems, Inc.)
is the only large wireless cable company that has not been acquired by WorldCom or Sprint. Nucentrix
emerged from bankruptey in April 1999 with a business plan focused on offering high-speed Internet
access instead of furthering its television programming operations.’” Nucentrix currently offers two-way
Internet access service in Austin and Sherman-Denison, TX,* and plans to launch the service in up to 40
markets by the end of 2001.° Nucentrix holds licenses that cover 87 small and medium markets in the
central United States.”

Other Operators. In addition to the three companies discussed above, several small independent MMDS
licensees have also turned to offering high-speed Internet access in the markets they serve. For example,
Wireless First, Inc., an MMDS operator in Traverse City, M, offers high-speed Internet access to homes
and SOHOs in five counties on the Upper Peninsula of Michigan.” And Alaska Wircless Cable offers the
service on two-way basis in Fairbanks, Alaska.® Worldwide Wireless Systems, Inc., 2 wholly-owned
subsidiary of New England Wireless, Inc. located in Bellows Falls, VT, plans to rollout two-way service
there and in 12 other markets.* :

© Sprint Rolls Out Wireless DSL in Phoeniz, COMMUNICATIONS DAILY, May 9, 2000.

#  paul Kagan Associates, Inc., WIRELESS/PRIVATE CABLE INVESTOR, Mar. 9, 2000, at 1. In Phoenix and -
Detroit, Peopie’s Choice TV, which Sprint acquired in the spring of 1999, had previously offered two-way high-
speed Internet access on a limited basis. See ._Foz.-rth Report, 14 FCC Red at 10271, ' - B

. 'sprim Rolls Out Wireless DSL in Phoenix, COMMUNICATIONS DAILY, May 9, 2000.°

4 Nancy Gdhring, All Chips 6n'm4DS, TELEPHOB;Y, Dec. 20, '1999..S'print began qﬁ'eﬁng its ION par:kage of
voice and high-speed data services 10 high-end residential customers in Denver, Kansas City, and Seattle during the -

second half of 1999, Fred Dawson, Sprint’s JON Launches Hit Cable, Telcos, MULTICHANNEL NEW?, Nov. 29,
1999. The package includes 2200 minutes of distance-free domestic calls per month on four phone lines, advanced

calling features, and unlimited Intemet access at speeds of one Mbps for $159.?9.
41 See Fourth Report, 14 FCC Red at 10260.

48 ancentriv Broadband Networks Announces Effectiveness of Shelf, BUSINESS WIRE, Dec. 17, 1999.

4 Fred Dawson, Broadband Wireless Gets to the (Mult)Point, INTERACTIVE WEEK FROM ZDWIRE, Mar. 13._, |
2000, available in 2000 WL 4065337, : L

50 nucentrix Broadband Networks Announces Effectiveness of Shelf, BUSINESS WIRE, Dec. 17, 1999,

S\ Regional Wireless Operatofﬁ Se!ecr hjabr;ic't' Ngn;éfks ' 2-Way Today So:_’u{ion To Launch Myhfpfe Markets,
PRNEWSWIRE, Jan. 10,2000~~~ * - T
s Regional Wireless Oﬁera!ors :Seléa HybridNerworkSZ’-Way Today.IS‘oImfon toL@ch Mu!ln;ofe‘.Markefs,
PR NEWSWIRE, Jan. 10, 2000. N S S

3 Regional H’ire!éss Operators Select Hybrid Networks' 2-14@) Today Sc:lufion :ﬁl.lrtmfch Mumgf'e‘ M?km'
PR NEWSWIRE, Jan. 10,2000, ST / L
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At least four Internet access companies, including IINT.net, SkyLyr{x, AirNet, ?ﬂd US Interactive, offer -
high-speed Internet access using owned or leased MMDS spectrum 1in at least six markets. Both IJNT.net
and SkyLynx use MMDS in conjunction with unlicensed spectrum™ and offer traditional dial-up Internet
access as well high-speed service.” - -

(iii)  Technology

As noted earlier, wireless cable or MMDS spectrum includes 33 different 6-MHz chanrnels on the 2 GHz

- band. However, wireless cable operators control different amounts of spectrum in different markets, and
many lease unused channels from ITFS operators for both video programming and broadband services.
The downstream Internet speeds reported by MMDS operators range from 750 kbps to 11 Mbps, and
MMDS Internet systems can be designed in point-to-point or point-to-multipoint configurations.

Wireless cable transmissions have a greater radius than upperband fixed wireless service, generally 35
miles versus three to five miles for upperband services. This is partly due to the fact that MMDS signals
are less attenuated by rain and other severe weather conditions.” MMDS’s larger radius makes the
service well-suited for not only residential customers, but customers in rural, underserved, and unserved -
areas as well. One drawback of MMDS has been that it requires a direct line of sight from the transmitter
t0 the receiver at the customer’s end. Recent technological developments, discussed below, may help to
overcome this restriction, however, . : ' . -

While different providers use different types of equipment, the following is a general description of how
MMDS operators provide two-way broadband services. First, data from the Internet is sent to an MMDS
operator’s point of presence, where it travels through 2 downstream router and then to a transmitter on a
microwave tower or the roof of a tall building, where it is broadcast to subscribers in the service area '
Each subscriber has a rooftop antenna that receives and sends data and 2 transverter that converts data
into a useable format. The transverter feeds downstream data through inside wiring to a cable modem and

then to the user’s PC, with an Ethernet connection between the cable modem and the PC.. The upstream
connection sends data through the reverse path.** R e b

In the past year, MMDS has emerged as another vehicle, in addition to cable and DSL, for providing
high-speed Internet access to residential customers. As MMDS carriers have shifted their focus from
television programming to two-way high-speed Internet access, equipment vendors have begun to do the
same. Many have begun to devote more of their resources to producing MMDS Internet systems, and
have be%m vying for contracts with WorldCom and Sprint in response to their rollouts and trials of
MMDS.™ WorldCom announced in March 2000 that it would test equipment made by ADC
Telecommunications Inc., Cisco Systems (“Cisco™), Motorola, Nortel Networks Corp., and Lucent

*  See Section LA.1b, page E-10, infra, for a discussion of unlicensed spectrum.
s
1999,

%

UNTnet, Inc. Form 10KSB/A, Dec. 31, 1999; SkyLynx Communications, Inc, Form 10KSB, Dec. 3,

SpeedChoice,'Dara over Wireless - a Primer (visited Jan, 24,2000) -
quﬂ/ww.speedchmce.com(technol...rTechno]ogy{dataOverWirelesﬂ.hnnb.

57 . i ' ' S SRR
Keith Ross, Gearing Up for Two-Way Wireless, PRIVATE CABLE & WIRELESS CABLE, Oct. 1998; NextNet, °

Inc., Technology (visited Jan. 20, 2000) <btip:// Waw.nexmetworks.com/products_tech_bottom.html>.

. P . s . . . - . . )
Keith Ross, Gearing Up for Two-Way Wireless, PRIVATE CABLE & WIRELESS CABLE, Oct. 1998.
.. Nancy Gohring, Sprint Gears Up for MMDS:

29, 1999, available in 1999 WL 11172543, Equipment Vendors Spar for Con acts, TELEPHONY, Nov. -
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Technologies, Inc..in its five MMDS trials.*® Sprint completed a significant investment in the leading
manufacturer of wireless cable modems, Hybrid Networks, Inc. (“Hybrid™) in August 1999. As part of
the deal, Sprint agreed to purchase $10 million worth of equipment from the company for use in its
MMDS networkS' Hybrid’s equipment is deployed in over 44 North American markets.? In April 2000,
Verizon Communications, Inc. (“Verizon,” formerly Bell Atlantic Corp.) also made a significant
investment in Radix Wireless, Inc., a fixed wireless equipment company. Verizon plans to use fixed
wireless technulogy designed by Radix to rollout high-speed Internet access at DSL speeds.”

During the past year, both entrepreneurs and established companies have made technological .
breakthroughs that aliow two-way Internet access to be offered via MMDS and that overcome some of the
problems associated with that offering. For example, in December 1999, Cisco released a cellularization
technology for MMDS and unlicensed spectrum called VOFDM (Vector Orthogonal Frequency Division
Multiplexing)® VOFDM captures signals as they bounce off buildings and other objects and redirects
them to end-user transceivers, therefore eliminating the need for a fixed line-of-sight between a
transmitter and a receiver.®® In February 2000, Nucentrix announced that it would run field trials of .
Cisco’s VOFDM equipment in Austin and Amarillo, TX during 2000 and that it plans to deploy the
technology in at least 20 markets by the end of 2001.% WorldCom will also test VOFDM in its Dallas
trial &’ Sprint believes VOFDM will be used in combination with other technologies and in niche markets

with line-of-sight problems.”

Other technological developments include an'anténné technology released by Wireless Online that |
enhances the coverage, quality, and capacity of MMDS networks.® A start-up called NextNet, Inc. has - -
also developed an end-to-end MMDS system with a desktop CPE unit that requires no rooftop antenna

“and no inside wiring connections.

@ paul Kagan Associatss, Inc., WIRELESSPRIVATE CABLE INVESTOR, Mar. 9, 2000, at 1 |
88 sprint Purchases. 311 ;Milfion of Cohverﬁble Debémﬁreé in _Wirél_ess _Eqm]pmenr Manufacturer Hybn'd :
Networks, Inc., News Release, Sprint Cpmmtm_icati_ons Comp;ny LP, Aug. 31, 1999 ’ S

s Regbnaf Wireless Oj:»efarors Select Hybrm' Networks' 2-Way _Tod’a;; Solution to Launch Multiple Markets, -
PRNewSWREJn 10,2000 .ol ont

8 4 is unclear which spectrum band Bell Atl_anticandR_adix plan to use. Eel{Ar!anricInvests inFixed . - -
Wireless Company As Part of DSL Deployment Strategy, News Release, Bell Atlantic, Apr. 3,2000 o

6 Cliff Edwards, Cisco Hopes Advances New_W:?efess Teg}:rio{ogy for Inre_mer, AP NEWSW$, Dec 2,
1999. o I DA
A . o LR . ,
©  Nucontrix Broadband Neoworks and Cisco to Deliver First VOFDM-Based Wireless Broadband Internet
Services, News Release, Nucentrix Broadband Networks, Feb. 4_, 2009; R Lo |

7 MCI WorldCom Addr Dallas to 'Fjggd Wireless ' Service Trfa!:,_News Release, qudCom, lni:_., Apr s, . _
5 Nancy Gohring, Sﬁf:‘nf Gears Up for MMDS: Equipment Vendors Spar for Contracts, TEL;PHQNY, Nov.
29, 1999, available in 1_999W1.llll‘?2543. | | S R o .
Wireless OnLine Adds Vice P:{ekr_'&erir of Product Management, PR NEWSWIRE, Jan. 5, 2000

M NextNet, Inc, Products (visited Jan. 20, 2000) | |
andfww.nexmétworks.comfproducts __prod__bottom.hth. R
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b. Unlicensed Spectrum (2 and 5 GHz)

A handful of companies across the United States use unlicensed spectrum in the 2 GHz and 5 GHz spread
spectrum bands to offer high-speed Internet access and other broadband services. Accordmg} Ito one
analyst, the maximum downstream speed of unlicensed spectrum is approximately 25 Mbps,”" while the
speeds reported by operators range from 500 kbps to as high as 100 Mbps.

As of April 2000, at Jeast 11 companies were providing these services in 23 m.arkets.’2 Two of these
companies, SkyLynx 2nd [JNT.net, use unlicensed spectrum in conjunction with MMDS spectrum. Many
of the unlicensed operators are small start-ups, and some are traditional ISPs that have added fixed
wireless service for customers who demand high-speed access. For example, PSINet, a leading wireline -
business ISP, launched a high-speed fixed wireless service called InterSky in six cities during 1999.7
Two established CMRS companies, US WEST, Inc. (“US WEST,"which was acquired by Qwest
Communications International, Inc. on June 30, 2000) and Metricom, entered the unlicensed fixed
wireless market during the past year. US WEST announced in 1999 that it planned to run a trial of fixed
wireless broadband service in Denver using equipment made by Adaptive Broadband.” And Metricom,
which received a significant investment from WorldCom during 1999, will begin marketing its wireless
modem to home PC users for fixed, in addition to mobile use.” One analyst predicts the company will -
have three million home PC subscribers by 2007.7¢ C

ther companies, such as BreezeCOM and RadioLAN,” use unlicensed spectrum to offer wireless
WAN/LAN and wireless PBX services to businesses, schools, and hospitals.

© WCSQ3GHz).

In addition to AT&T’s use of WCS spectrum in its Project Angel, mentioned above, several other
operators have begun to use WCS for Intemnet access. WorldCom is using WCS spectrum that it acquired
from wireless cable companies (in conjunction with MMDS spectrum) to test fixed wireless high-speed -
Internet access in Baton Rouge, LA; Jackson, MS; Memphis, TN; and Dallas, TX.”® BellSouth will also

71

U.S. Wireless Broadband: LMDS, MMDS and Unlicensed Spectrum (Conference Call Slides), Peter Jarich
and James Mendelson, The Strategis Group Inc., Feb. 17,2000, o . : :

n . . .. . .
~ See Appendix F, Map 7, p. F-8 for an overview of the cities where high-speed, fixed wireless Internet
access is offered with unlicensed spectrum. Coe e .

., The service costs $395 per month for speeds of 512 kbps 10 2 Mbps and includes a wireless LAN system.
The initial rollout cities were Ft. Myers and Naples, FL; Knoxville, Nashville, and Memphis, TN: and Mobile, AL,
and PSINet was targeting businesses without aceess 1o other types of high-speed Internet aceess. PSINet 1o Launch -

Low-Cost Wireless Internet Service in 50 New Markets, News Release, PSINet Inc., Feb. 2, 1999; PSINet and Cisco

Team for PSINet InterSky Business-Grade Wireless Internet Service, News Release, PSINet Inc., May 10, 1999.

74 ; '
Adaptive Broadband and US West Sign Master Purchase 4 r
Data Networking Units, BUSINESS WIRE, Oct. 18, 1999, . : gre?”.wm.fér AB-docess Sroadband Wireless

™ John M. Bensche and Jemnifer A. Cooke. A

» Metricom, Inc. : ‘
More Upside!, Letiman Brothers, Inc., Feb. 8, 2000. " Mére Sybs,_ More Revenue, More Cash Fiow,

% I

’ BreczeCOM, dbout BreezeCOM (visited August 3 2000) S
<http: www.breezecom.convaoutBreezeCOWoverv' htm>: Radi : e '
2000) < htrp:/Awwww adiolan com/about s ‘ew-ht!nf,_kaduoLAH._Abom RadioL AN (visited August 8,

% e ) ks
Paul Kagan Associates, Inc., WIRELESS/PrIvATE CaBL r. 9, 0~
» Inc., E INVEST ;
Heat Up on DARS Imterference Concerns, AUD10 WEEK, Apr. 24, 2000, woi’;g;f; ?p; goooog’ WLat 1:;%;0 o Tk
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begin testing one-way high-speed Internet access using its WCS s i i

1 pectrum in Houma, LA in 2000 at a
downstream speed of 1.5 Mbps.™ If trials are successful, BelSouth reports it will upgrade the system to
two-way service. ' :

3. Upperbands (24 to 39 GHz)

The largest commercial d2ployment of fixed wireless systems has occurred in the “upperbands” of the
spectrum, in the 24 GHz, 8 GHz (LMDS), and 39 GHz ranges” The most significant operators in these
banf:ls, Teligent, Inc. (“Telizent™) and WinStar Communications, Inc. (“WinStar”), are concentrating on
business customers. These operators are either capable row or planning to offer subscribers a variety of
one- and two-way broadband services, such as video programming distribution, video teleconferencing,
and }wireless local loop telephony, as well as Internet access and other high-speed data transmission
services.

a. Recent Developments
(i Auctions

On May 12, 1999, the second auction of LMDS licenses closed, raising $45 million (in net high bids): the
Commission sold 121 A Block (1150 MHz ) and 40 B Block (150 MHz) licenses.® :

On May 8, 2000, the Federal Communications Commission completed the auction of 2,4 50 licenses for
services in the 39 GHz band, raising (in net high bids) a total of $410,649,085 for the U.S. Treasury.” In
this auction, 29 winning bidders won a total of 2,173 ficenses.® A number of existing upperband
licensees won licenses in the auction, including Winstar, Advanced Radio Telecom, Inc. (*ART"), and
NEXTLINK Communications, Inc. (“Nextlink”).* Licensees in the 39 GHz band may provide fixed
communications including point-to-point and point-to-multipoint communications. Mobile
communications are subject to the development of inter-licensee and inter-service interference criteria.*

WIRELESS TODAY, Dec. 10, 1999, available in 1999

BoiiSouth Launching Trial to Cross Digital Divide,
AUDIO WEEK, Apr. 24, 2000, available

WL 6692433; Mexico-U.S. Talks Heat Up on DARS Interference Concerns,
in 2000 WL 4551820,

% poliSouth Launching T
WL 6692433. - ) __ N
¥ 24 GHz spans 24.25 - 25.25 GHz; LMDS

is often referred to as 38 GHz. '

+ial to Cross Digital Divide, WIRELESS TODAY, Dec. 10, 1999, available in 1999
spans 27.5 - 31.3 GHz; 39 GHz spans 38.6 - 40.0 GHz, 39 GHz

% pCC, Auction 23 Local Multi-Point Distribution Service (LMDS) ReAuction - Charts: Top 10 Markets In
Each Block (visited Mar. 7, 2000) < http:!hvww.ch.govfwtbfa_uctionslauc23f23pr§sl.r.ltldt}h. S -
. Public Notice, DA 00-1035 (rel. May 10, 2000). Fourteen 100 megaherz

3 H
9 GHz Band Auction Closes, i
39 GHz Band Aucly each of 172 Economic Areas (EAs) and 3 EA-like

licenses (paired 50 megahertz channel blocks) were offered in ; ) ke
areas, coE;pering the United States, the Northern Mariana Islands, Guam, Amencan Samoa, the United States Virgin

i i i i int- int Mi ices In The 38.6 To 40.0
e aan Sebedted For Aot T PO oot e N 13, 1559).
# - 39 GHz Band Auction Closes, Public Notice, DA 00-1035 (rel. May 10, 2000). 227 licenses were retained
by the FCC. Id ; _ : o .
ss. Biddiﬁg undcrNE)_(TBAND C9municati_pns, LLC. o . o
% FCC,39GHz F;act.She‘ef ’(-visilec.l. Feb. ﬁ4, 2000j <http:}!\vww.fcc,govMblauctions!39ghﬂ39ghfat:_t.hml>. .
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The Commission also has issued proposed rules for the auctioning of spectrum at 24 GHz.¥
(ii) Investments

Upperband operators have received significant investments over the pqst'year.“. In September 1999, .
it Qwest and a group of technology investment funds finalized a $251. million CC!I.lll'y mvesm?ent in ART.
[ In November 1999, Teligent announced that it raised $500 million in new capz.tal fron} an investment o
group led by Microsofi Corporation and Hicks, Muse, Tate & F s’t:'r!;t Inc., enabling Tellgept to finance its
‘ core operations into 2001 and begin an international expansion.”™ In December 1999, Winstar
L Communications received a $900 million investment from Microsoft and several investment firms to

. expand its network, products and services.” Also in December 1999, investment firm Forstmann Little &
Co, agreed to invest $850 million in Nextlink giving the firm an 8% diluted stake in the company.
Nextlink said it would use the funds to expand networks and services, to introduce new technologies and
to fund its business plan.” B

_ b. Major Operators

Teligent and WinStar are in a more advanced stage of deployment than the other upperband operators,
most of which appear not to have moved beyond the development and pilot testing stage as of the end of
1999. Accordingly, significant data on deployment (subscribers, lines installed, revenue) is available
primarily for Teligent and Winstar.

Teligent. Teligent provides a bundle of broadband fixed wireless telecommunication services to small
and medium sized businesses using its 24 GHz licenses. Tel igent offers local, long distance, and Internet -
access and data speeds ranging from 64 kbps to 155 Mbps (OC-3).” Over the past year, Teligent
completed its plan to rollout service in 40 US markets, ™ covering more than 100 million people.”

Teligent's licenses cover 74 markets nationwide and the company plans to enter all these markets by the

&

Amendments to Parts 1, 2 and [01of the Commission's Rules To License Fixed Services at 24 GHz, Notice
Of Proposed Rulemaking FCC 99-333 (rel. Nov. 10, 1999). : : : -
e  This is representative of the success telecom companies in general have had recently in raising money.
According to Goldman Sachs, communications companies raised 83 percent of the $9.5 billion in the world-wide
high-yield bond issuance of the first two months of 2000, up from 45 percent in the same period in 1999, Paul M.
Sherer, Junk Bonds Throw Money Into Telecom F irms, WALL STREET JOURNAL, Feb, 23, 2000, at C1.

o

COMMUNICATIONS DAILY, Sept. 13, 1999.

- Teligent 3099 Report Shows $10.3M in Revenues, WRELEssNo.w, Nov. 11, 1999. In June, 1999, AT&T’s
Libcr_ty Media GTO!JP pm'?hascd Associated Group for $3 billjon, Associated has a 4’1% stake in Tefigent ’A T&T
Gearing Up For Fixed Wireless Pians, COMMUNICATIONS DAILY, Dec. 22, 1999, available i 1999 WL 7581032,

Nextlink Secures $850M Infusion, WIRELESSNOW, Dec. 10, 1999,

SR R 93 . ..
. | Teligent (visited Mar. 6,2000) <http:f.fwww.teligent.conv‘>; Teligent, Form 10-K, Dec. 31, 1999, at 3.

o : | *  See Appendix F, Map 8, p. F-o.
o8 : . o
Teligent, Mar. 6,2000. . . .. | Continenis, ’
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end of 2001.% At year end 1999, Teligent’s customer base had grown to more than 15,000, up more than
12 fold from the 1,176 customers installed at the end of 1998.” In the fourth quarter of 1999, Teligent
installed nearly 90,000 lines,”® bringing its total installed lines to 166,000.” Teligent has access to more
than 7,500 buildings through leases and options, and 2,500 of those are “on-net”(i.¢., have been connected
to Teligent’s network).”™ Of the 2500 on-net, 1000 had fixed wireless installations.'”

In February 2000, Teligent and wircling CLEC ICG Communications, Inc. (“ICG”) anncunced a swap -
stock valued at $81 million. According to a Teligent spokesperson, the agreement provided an '
opportunity for the companies to examine the synergies between wireline and wireless operations, with
ICG having the ability to provide Teligent with wireline network capacity for backhaul operations and
wiring buildings.)?

WinStar, WinStar uses its 28 GHz and 39 GHz licenses to provide a package of WLL services, which it
collectively calls “Wireless Fiber.” WinStar sells local, long distance, high-speed data, Internet access,
and information services to business customers and resells its networks to other telecommunications
carriers using both its wireless and extensive fiber networks.'”® WinStar offers customers speeds up to
155 Mbps using its wireless spectrum.'® WinStar’s wireless network expanded to 60 domestic markets
in 1999, up from 30 at the end of 1998.'" WinStar finished the year with 23,000 “Core Customers,” -
618,000 access lines, and access rights to more than 8,000 buildings.'® Over 34 percent of those lines are
“on-net.”® For lines added in the fourth quarter, 57 percent were on-net.'" In February 2000, WinStar
sold its 12 percent stake in ART.'” : S

% Teligent Reports Third Quarter Fi inancial Results, Completes Launch of First 15 Markets, News Releaée,
Teligent, Nov. 11, 1998. . L

7 Teligent Reports 331 Millionin I 999 Revenue; Expands Reach To Four Continenis, News Release,
Teligent, Mar. 6, 2000. o o R

98 Id

9 Tel igcni had a total of ?6,006 lines installed at the end of phé third quarter 1999. Tefigem Repom Third
Quarter Revenue Of $10.3M; Tops 1999 Target Of 75,000 Installed Lines, News Release, Teligent, Nov. 9, 1999. .

190 Toligent Reporis $31 Million In 1999 Revernse; Expands Reach To Four Continents, News Release, "
Teligent, Mar. 6,2000. =~ ‘ ' : e

02 CoNMUNICATIONS DAILY, Feb. 29,2000, '~

105 Tpese other casriers include CLECs, Competitive Access Providers (“CAPS”), nter-exchange carriers
(“IXCs™), LECs, and InternctService’Providers(“lSPs"}'- - S B
194 winStar Communications, Inc., Form 10-K405, Dec. 31, 1999, at o

w arter Results; Revenue, Gross Margi& and EBITDA Continue Sharp

05 g ' th
WinStar Reports Four Qu ix F, Map 10, P F-11. o

Improvement, News Release, WinStar, Feb. 10, 2000. See Append

- 107 Jd, N
108 ;7 1y New York, fourth quarter new lines additions were 84 Per;gnt on-net }Td_" . .- o
109 .H;’i.n.S.'rar.Seﬂ.-s i 12% stake in Advanced Radio Telecom, THE SEATTLE TIMES, Feb. 7,.2.000— ma
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WinStar won the most licenses (931) in the 39 GHz auction and spent the most money, $161 million,
almost 40 percent of the total.'’’

Nextlink. Nextlink is an LMDS licensee and CLEC currently operating 32 facilities-based networks
providing local and long distance services in 49 markets across the United States.”"! In 1999, NFxtlink
expanded its LMDS holdings by buying out Nextel's interest in jointly-held N%tband Communications,
LLC (“Nextband”)''? and by acquiring WNP Communications, Inc. (“WNP”).!"> The company plans to
use the spectrum as a complement to its fiber networks.'* In December 1999, Nextlink completed its
first generation broadband wireless field tests and announced the availability of wireless commercial
services to a limited group of customers in Los Angeles, CA and Dallas, TX.!™ In July 2000, Nextlink
announcing that commercial broadband service was now available in Chicago, Philadelphia, Newark, Los
Angeles and Dallas."® The company plans to have service available in Boston, St. Louis, Washington
D.C., San Francisco, Cleveland, Sacramento, Seattle and Memphis by the end of the third quarter 2000
and fully expects to reach its goal of serving 25 markets via broadband wireless by year-end."’

In June 1999, Nextlink agreed to purchase two million shares of SPEEDUS.COM, Inc.
(*SPEEDUS.COM”) and to pay $20 million for 150 MHz of its LMDS spectrum in New York City."
- SPEEDUS.COM, the first operational LMDS provider,”” offers high-speed Intemet access, up to 48
Mbps downstream, to business and residential users in Manhattan, Brooklyn, and Queens, NY. In

"% FCC, FCC “Closed” 39 GHz Auction #30 (visited May 17, 2000)
<http/www. fec, gov/wib/auctions/39gh2/3 Opressl.pdf>.

™ Nextlink, NEXTLINK Communications, Inc. Fact Sheet, Dec. 3 1,1999. See Appendix F, Map 9, p. F-10.

"2 Nextlink and Nextel each owned 50 percent of Nextband, which purchased 42 licenses in the LMDS
auction. This aquisition will 'make Nextlink the sole owner of Nextband, .

" NEXTLINK Communications To Acquire WNP Communications Jor 8695 Million, News Release, Nextlink,
Jan, 14, 1999. On March 30, 1999, the FCC 2pproved the assignment of WNP's licenses to Nextlink. Wireless
Telecommunications Bureau Public Safety and Private Wireless Division Grants Consent to Assign Authorizations
of WNP Communications, Inc. and PCO Aquisition Corp., Public Norice, DA 99-610 (rel. Mar. 30, 1999); Nextlink
Closes WNP Acquisition; Becomes Largest Holder of Fixed Wireless Spectrum in North A merica, News Release,

Nextlink, Apr. 27, 1999. WNF was the largest bidder in the LMDS auction, having acquired 40 licenses covering
114 million POPs. '

[ D D , , : .
" MeCaw's Big-Picture Strategy Comes into Clearer Focus as Nextel Chief Consolidates Domestic LMDS

Holdings, PCS WEEK, Jan. 27, 1999, available in 1999 WL 7870838; McCaw Aims to Consolidate Domestic LMDS
Spectrum Holdings, COMMUNICATIONS TODAY, Jan, 13, 1999, available in 1999 WL 6503237,

115

2000 NEXTLINK Beats Line Count, Revenue And EBITDA Ex;';ectéfions In 40, News Release, Nextlink, Feb. 15,

116 o - _ _
2000 NEXTLINK Beats Second Quarter Analyst Revenue and Line Installation Estimates, Nextlink, July 26,

""" SPEEDUS.COM, Inc., SPEEDUS.COM, inc. and Nextiink Sign $40 Million P

Purchase Two Million Shares ot $10 Per Share, News Release, SPEEDUS.COM. Inc. ?sﬁeh;?d;;;;gre” °

InNew York, News Release, SPEEDUS.COM, Jan. 6, 1999,
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November 1999, Nextlink also bought a 15 percent stake in LMDS license holder HighSpeed.Com L.L.C.

(“!—llli.ghslg:ed.Com”) and 300 MHz of HighSpeed.Com’s LMDS spectrum in Denver, CO for $18.7
million.

Touch America. Touch America is the wholly owned telecommunications subsidiary of Montana Power
({ompany, fmd provides both wireline and wireless voice and data services to other carriers, as well as
dlmt::tly to its own customers. In 1998, Touck America acquired 24 LMDS licenses that cover significant
portions of the inland Pacific Northwest, northern and central Rocky Mountain regions and the northem
Plains states, In February 1999, Touch America announced that it would build a high-speed broadband
wireless telecommunications network directly linking large data customers in 30 cities to Touch
America’s fiber optic network.!”! '

By late 1999, Touch America had successfully tested its hi%ll'l-specd LMDS network in Billings and Butte,
MT and had launched commercial operation in both cities.' Touch America offers voice and data
services on its LMDS network with speeds up to 10 Mbps, and is targeting the service at business and
government customers. Major customers include the Billings and Butte public school districts. Touch
America anticipates spending $15 million to build its initial LMDS footprint in 25 cities."”

In March 2000, Montana Power announced that it would divest its energy businesses and focus
exclusively on telecommunications.'™ In June 2000, Touch America completed the acquisition of Qwest
Communication’s long-distance business in the 14-state territory of US WEST."? .

HighSpeed.Com. Privately-held Highspeed.Com was the successful bidder on 23 LMDS licenses in the |
western United States. The licenses, covering 12 million Pops, include much of the states of Washington,
Oregon, Idaho, Hawaii, Colorado and Nevada as well as a large part of the Central Valiey of California.'
HighSpeed.Com has begun offering service using its LMDS licenses in Walla Walla, WA; Bend, OR;
Bakersfield, CA and Boise, ID.”” - - S

ART. ART holds over 350 39 GHz licenses. Tﬁese licenses cover 210 U.S. markets, with 2 'éopulati?h gf -
over 136 million, allowing the company to provide between 100 and 500 MHz of transmission capacity in

. 120 NEXTLINK And Highspeed Conm Form Strategic Alliance, News Release, Highspeed.Com, Nov. 16, 1999.
See further discussion below. _ :

12 o oh America to Enter Wireless Communications Business, News Release, Touch America, Feb. 18, -
1999,

1z " ? : i j ! , ial Service, News Release, |
Touch America Launches Wireless, High-Speed Broadband LMDS Commerci , Rele
Touch America, Sept. 21, 1999; Touch America Launches Wireless, Hfgh—Speed Broadband‘LMDS Service in B:fae, N

News Release, Touch America, Nov. 5, 1999.

lBId

124 Méntaﬁa Pa;v'ér 10 Dfﬁesr Energj-l.’ Bus:’nes#es, Cbmpém; {o Become Touch America, News Release, Touch
America, Mar. 28, 2000. N

Communications’ 14-State Long Distance Business, News
ired by the Telecommunications Act of 1996 to comply
anies or their affiliates from providing long

125 Touch America Completes Acquisition of Qwest
Release, Touch America, June 30, 2000. The sale was requ
with restrictions that currently prohibit regional bell operating comp
distance services in their local service region, : -

1 Highspeed.Com, Welcome to Highspeed.Com (visited Mar. 8, 2000) <www highspeed.com>.

2 Phonc conversation with Highéﬁeed.Coﬁa President and CFO Thomas P. Sawaizkl, APL_ ‘25, .2000_ i S
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90 of the top 100 U.S. markets.'” First a “wholesale carriers' carrier,” then an ISP to “end-user
customers,”l?z’ ART has since modified its business strategy to provide “high speed broadband IP services
to businesses.”'® ART provides access for businesses to its wide area network at 10 Mbps and 100 Mbps
speeds.”! The company also provides 155 Mbps speeds for data center and other high capacity
bandwidth applications.!?

In Selptembcr 1999, ART began offerirrg “100 Mbps Internet access service” to businesses in the San Jose

area."”® Since then, ART has launched networks in Los Angeles, Washington, D.C., Houston, Seattle, and

Phoenix, and plans to deploy service in Boston, Dalias, New York, and San Diego by the end of 2000.'%
ART has plans to rollout a total of 40 markets over the next few years.' :

ART has signed a number of master leases and individual building license agreements that give the
company access to more than 4,400 commercial buildings in the United States.”® In June 1999, Qwest
Communications International Inc. (“Qwest”) purchased a 19 percent stake in ART. Qwest plans to use
ART’s broadband metropolitan networks as part of its local broadband access strategy to extend its high-
speed Internet network to the end user, '’ - :

In March 2000, ART entered into a binding letter of intent to acquire 366 39 GHz licenses from

Broadstream Communications Corporation and its affiliates (“Broadstream™) and also entered into

agreements to acquire all 14 of the 39 GHz licenses of Bachow Communications Incorporated
(“B&ChO‘V”).lss .

' Advanced Radio Telecom Corp. Anriounces Operating Results for Fourth Quarter 1998, News Release,

'?  ART had beglm_oﬁ‘cring a variety of broadband Internet services to business customers in Seattle, WA,
Portland, OR, and Phoenix, AZ, in 1998, Advanced Radio Telecom Reports 1999 Fourth Quarter, Year End -
Results, News Release, Advanced Radio Telecom, Inc., Feb. 16, 2000, T :

120 Advanced Radio Telecom, Inc., Form 10-K, Dec. 31, 1999, at 2.

BY ddvanced Radio Telecom Launches Broadband Wireless Ip Network in Phoenix, News Release, Advanced
Radio Telecom, Inc., June 30, 2000. : '

132 Id
133

i34

Advanced Radio Telecom to Deploy Broadband Wireless It

ernet Protocol i
2000, News Release, Advanced Radio Telecom, Inc., Jan, 5, 2000, - @< ¢! Networks in 10 Markets in

Advanced Radio Telecom Adds 800 Commercial Buildings 1o Access P L o : EF
News Release, Advanced Radio Telecom, Inc., Feb. 15, 200, . &5 10 Access Portfolio w.a Agreement with RREEF, |

137 . ' : - _ N
Advanced Radio Telecom 10 Deploy Broadband Wireless Internet Protoce i in -
2000, News Release, Advanced Radio Telecom, Inc., Jan, 5, 2000, " ocoINenvor@ " .IO Marketf "o

138

Radio Telecom, Inc., Mar. 29, 2000; Advanced Radio Telecom 1o Acqyi s ) .
Markets, News Release, Advanced Radio Telecom, | S0, 1o Additional 39 Gz Licenses in Major

' ; ne., Mar. 29, 2000. The 14 ligenses i '
Bachow cover a population of approximarely 37 million, bringing ART"s 1.5, license co::r:;: :;I l::: gz'n:“""""
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AT&T. {\T&T has 39 GHz licenses in 156 geographic areas covering a total Bopulation of approximately
2.2{.) million, inch.xding more than 80 of the largest 100 metropolitan markets.” AT&T obtained the
hcens% through its acquisition of Teleport Communications Group, Inc. (“TCG”), completed in July
1998."" AT&T has released little public information concerning how the company is currently using its
licenses,™*! and how, or if, it plans to use them for its fixed wireless system."? AT&T also owns 22
Il_,l\glgi)lsﬂlicenses that it obtained through’ the acquisition of Vanguard Cellular Systems, Inc., in May

999.

¢. Technology

All wireless services that operate above 10 GHz face significant signal losses from atmospheric gasses,
most notably from precipitation (i.e., rain, snow, fog). However, by adjusting factors such as cell size and
transmission power, the networks can be engineered to the standard level of reliability in :
telecommunications network, 99.999 percent.'* Because of this atmospheric degradation, the range of
individual transmitters above 10 MHz is limited compared to wireless systems at lower frequencies. The
maximum range most often cited by operators is approximately 3 10' miles. Moreover, since they
behave much more like visible light than cellular or PCS signals when obstacles such as terrain,
buildings, and vegetation are encountered, upperband signals also require a clear line-of-sight between
transmitters and receivers. ’

Upperband operators currently use a mix of point-to-point (PTP) and point-to-multipoint (PTMP)
transmission technologies to link their customers to their central hubs. In a PTP network, at the hub, there
is a single transmitting dish for each building or customer on the network. Ina PTMP network, multiple
buildings or customers can be serviced by a single special transmitter at the hub.

channel pops. Advanced Radio Telecom to Acquire 15 Additional 39 GHz Licenses in Major Morkets, News
Release, Advanced Radio Telecom, Inc., Mar, 29, 2000. The 366 Broadstream licenses cover & populationof
approximately 258 million, including 37 of the top 50 markets in the United States. Advanced Radio Telecom Signs
Binding LOI for Major Spectrum Acquisition, News Release, Advanced Radio Telecom, Inc., Mar. 29, 2000. 104 of
the licenses to be acquired from Broadsteam are subject to put and call agreements conditioned on license re:}ewal.
Advanced Radio Telecom Signs Binding LOI for Major Spectrum Acquisition, News Release, Advanced Radio

Telecom, Inc., Mar. 29, 2000.

139 AT&T Corp., Prospectus of AT&T Wireless Group Tracking Stock, Mar. 28, 2000. Seealso Appendix F,
Maplz'p-‘p-l;' L. et . N . . . FE PR y . :_3 .‘. 1 B

10 4T&T Completes TCG Merger; TCG Now Core of AT&T Local Sen_?fce__s Nem_wqr(; Q{:ir? Ncws R,e],.@a_se, :
AT&T Corp., uly 23, 1993. ' S o . |

M1 According to one analyst, at the end of 1999, AT&T had 400-600 buildings connected via fixed wireless
and that number should reach 800 by the end of 2000, AT&T also uses its 39 GHz' spectrum 10 connect its cellular
base stations in 2 number of markets. Jim Friedland and Amy Roth, Broadband Wireless Access: Beyond the Reach N
of Fiber, Telecom Services Research, Robertson Stephens, Feb. 18, 2000. . C _

10 In eariy 1999, AT&T said it planned 10 expand TCG's wireless local loop bypass bu

siness. Bill Menezes,
MCI WorldCom Discovers Fixed Wireless, WIRELESS WEEK, Feb. 8, 1999, at 25, . -eE oo

M3 AT&T Corp., Form 10-K, Dec. 31,1999, at L.

" This lé\}el of reliability is aiso known as “five 9°s.”
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PTMP has a number of advantages over PTP.'* PTMP allows for the cost of the hub site antenna to be [
allocated over numerous customer building sites, rather than just one, and reduces the capital expenditures
necessary to bring service to a particular building.' In addition, the use of PTMP allows fixed wireless
operators to allocate and share network capacity on an as-needed basis and supply customers with
bandwidth-on-demand to address their dynamic capacity needs.*”

The incumbent 39 GHz licensees, which were the first to be operating in the upperband, have traditionally
used PTP systems, but are currently beginning to test and deploy PTMP systems as well. WinStar, for -
example, deployed PTMP technologies in six U.S. markets in 1999, with plans further deployment
throughout 2000."® The company is integrating Siemens/P-Com and Hughes PMP equipment into its
network.'”  Other operators are trying to implement PTMP. Nextlink has had success with its PTMP
technical trials, but believes that equipment costs may be too high at present to justify a significant
deployment of PTMP equipment until more cost-effective, 2™ generation equipment becomes ,
commercially available over the next 12 months."* Nextlink expects to be using PTMP commercially by
early 2000."' The company with the most extensive PTMP network i probably Teligent, with 25
percent of its fixed wireless traffic transmitted using PTMP,'%2 -

WS WinStar Communications, Inc., Form 10-K405, Dec. 31, 1999, at 34,
¥ . '

170 S ' _
 Winstar Reports Fourth Quarter Resylss: Reverue, Gross Marei . |
Improvement, Nm Release, Winstar Communications, nc., Feb, 10?2.80;?0?"" EBITDA Continue Sharp

142 1d

130 Nextlink Communfcarfops, Ine., Equity Research, Credit Suisse.
tst

First Boston, Feb 18, 2000.

Broadband Wireless Access: Beyond the Reach of Fiber, Robertson Stephens, Feb, 1
152

_ I

8, 2000, at 7.
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Table E-1: MMDS Internet Access Offerings

Company

Location - Direction Maximum
Downstream Speed
Alaska Wireless Cable Fairbanks, AK Two-way N/A
Cache Valley AIRNET |} Cache Valley, UT Two-way 5 Mbps
ITNT.net, Inc. Salt Lake City, UT One-way 10 Mbps
o Beaumont, TX
Nucentrix Brpadband Austin, TX Two-way 1.54 Mbps
Networks, Inc. Sherman, TX
Sioux Valley Wireless Sioux Falls, SD Two-way 4 Mbps
SkyLynx _ Fresno, CA Two-way (in 11 Mbps
Communications Sarasota, FL conjunction with
B - : ' unficensed)
Sprint Phoenix, AZ Two-way 2 Mbps
Detroit, MI Two-way (trial) 2 Mbps
San Francisco, CA '
U.S. Interactive dba Houston, TX One-way 10 Mbps
AccelerNet
Wireless First Traverse City, Ml Two-way N/A
WorldCom Baton Rouge, LA Two-way (trial) 310 kbps (residential)
Jackson, M1 8 Mbps (business)
Memphis, TN -
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Table E-2: LMDS Launches
Carrier Service Location Equipment Vendor Type of Service
NextLink ’ Dallas, Los Angeles Ericsson (Mini-Link Broad | Launched commercial
Access system), service after field tests
SpectraPoint Wirelass,
Wavetrace, Digital
Microwave
Winstar Holds 9 LMDS A-block Wavetrace LMDS service rollout
licenses, including the San scheduled for 2000.
Francisco-Oakland BTA '
South Central Telecom Medicine Lodge, KS Newbridge Networks Telemedicine, distance
. learning, and leased line
services
Formus Communications | Denver Wavetrace Testing LMDS equipment
' for deployment in Europe,
_ Latin America, New
— ' - Zealand
Virginia Tech University Black;burg,VA Wavetrace Acquired 4 LMDS licenses
' - at auction. Use LMDS to
provide two-way high-
speed data, voice, and
video from an on-campus
to three off-campus office
: S— - buildings
To;;g:_ﬁm@?ca (telecom | Billings, Butie, MT Nortel Networks Full voice and data service
su ;ary of Montana : 10 business and
Power vernment
gzﬁflgim ;formerly New York metro - SpeedUS.com developed lgF:cilitics-based high-speed
: its LMDS network from Internet service
CellutarVision's patented o
technology
Central Texas <| San Angelo, Brownwood, Newbrid i
o 0, brov ze Networks LMDS system is
Communications Goldthwaite, TX - functioning, but has no
customers. Scheduled to
launch service by year-end
— 2000
PVT Netw Artesi
of Pmml?ybm“"' 2, NM, Testing LMDS. Schedulod
Telephone to launch commercial
service by end of second
US Unwired —_ quarter 2000 .
Liber:;' ol g:lk;aih;ﬂse& LA SpectraPoint Wireless LMDS voice and data trials
Frial service started in
Home Teleph : mid-1999.
HishSpa L0 mﬁ‘;o;ﬁ S Newbridpe Networks LMDS rias
Prime 2 WA Spectrapoint Wireless CLEC voice and datz
X New Castle, PA Alcate] USA
Fraziet/King Media Irving, TX 3 2 - Market test .

_ pectrapoint Wireless LMDS$ demonstration to
deliver voice, data, and
video services to

residences and businesses

—

Source: Rulemaking to Amen b .

Band, 1o Rcalloca!esﬂ':: 29 5-3%%?;? § 21, and 25 of the Commission’s Rules to Redesignate the 27.5-29.5 GHz Frequency
Serviceand for Fixed Sateliite S;ervice: g‘ﬁfﬁ? ot g Esablish Rules and » olicies for Local Multipoint Distribution
B, released June 27, 2000, 1oeS, port and Order and Memorandum Opinion and Order, FCC 00-223, Appendix
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