IV. DIAL PAGE AND PACTEL PROPOSE LIMITED ENHANCEMENTS
TO EXISTING PAGING SERVICES
UNWORTHY OF SPECTRUM ALLOCATION

A. Dial Page, L.P.

Dial Page proposes to allocate three 25 KHz channels in
the 930-931 MHz band for a regional Acknowledgment Paging ("AP")
service. As conceived by Dial Page, the AP service architecture
will utilize existing paging frequencies to transmit an outgoing
page, while the acknowledgment message will be sent separately

along one of three 930 MHz channels.

a. Dial Page's Proposed Service Can
Be Offered Within Other Schemes

Dial Page's proposed service can be offered within other
schemes. Acknowlegdgment paging is only a limited enhancement to
existing paging services. While there may be a demand for this
service, AP is just one of a broad range advanced messaging
services which could be offered at 930 MHz. As such, Dial Page's
proposed scheme is too limited to warrant an allocation of

spectrum.

b. Dial Page's Proposed Licensing
Scheme Will Curtail Demand for
Its Service
Any allocation scheme for the 930-931 MHz band based
solely upon Dial Page's Petition would be severely limited in

terms of the customer base to be served based on the way in which

service is provided. 1Its licensing scheme creates both technical
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and practical business inefficiencies.? Specifically, Dial Page
proposes to license AP service providers on a regional basis,
authorizing three licensees per region. Each licensee will
provide AP service to other traditional paging companies in its
region, rather than offering service directly to the public. Dial
Page Petition at 14-15. From a practical standpoint, Dial Page's
proposal is particularly unattractive because it would deny paging
companies system flexibility. Dial Page eliminates the option for
paging companies to provide AP service for their own systems, and
thus takes away operational control. From a technical standpoint,
receive sites for one system may not work for another. Paging
companies need flexibility to design and operate their own systems
to their best advantage. Given these drawbacks, it is likely that
demand for this service would be limited. DialPage has offered no
evidence to suggest that operators think its proposal is a good
idea. Thus, it cannot support an allocation of spectrum for this

service.

Dial Page's proposed licensing scheme is illogical, at best.
Unless a traditional paging operator applies to be a regional
AP service provider, it will be unable to provide
acknowledgment paging directly to its customers over its
existing system.

Even if a paging operator were able to obtain a license to
provide AP service, it is highly unlikely that the region in
which it could provide paging acknowledgments would
correspond with its existing service area. The three regions
which Dial Page proposes are expansive multistate areas
consisting of the Pacific, Midwest and Atlantic regions of
the country. Id. at 12.
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c. Dial Page's Proposal Offers
the Public No Net Cost Benefit

By separating the originating and acknowledgment pages,
Dial Page is asking the Commission to assign frequency in the 930
MHz band for what is essentially one-half of an enhanced paging
system. This approach is analogous to asking the Department of
Transportation to build an interstate highway consisting of only
one-way streets. As such, the proposal is not cost effective and

clearly will not offer a cost benefit to potential customers.

B. PacTel Paging (Advanced
Architecture Paging)

In its initial proposal for the 930-931 MHz band, PacTel
seeks to allocate spectrum for an Advanced Architecture Paging
("AAP") service. AAP consists of a digital data stream which
PacTel claims will be offered to subscribers free of internal
formatting constraints. Without such constraints, PacTel claims
enhanced messaging features such as graphics, video, electronic
mail, facsimile, digitized voice and lengthy alphanumeric messages

can be offered on the same system. PacTel AAP Petition at 5-6.

a. Consumer Need for PacTel's AAP
Service Can Best Be Satisfied
Through Other Systems
PacTel's Petition demonstrates no concrete reason to
justify allocating the 930-931 MHz band to its proposed service.
One-way data services like those proposed by PacTel are already

available through the Motorola EMBARC system. EMBARC is a

nationwide paging network operating at 931 MHz which is designed
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to link palmtop computers with electronic mail systems utilizing
relatively inexpensive one-way paging devices. The EMBARC
wireless service provides unlimited data transmission for a

monthly $15 service cost plus message surcharges.

b. PacTel's Licensing Scheme Will
Limit Competition and Stifle
Innovation

PacTel's licensing scheme will result in a total of
three licensees nationwide. As such, PacTel is suggesting a
scheme that will thwart longstanding Commission policy. PacTel
suggests that AAP is inherently "a regional service," and requests
that it be licensed as such. Id. at 7. The concept of regional
licensing derives from PacTel's assessment of the demand for
conventional paging services. As an example, PacTel looks to the
San Diego market, in which subscribers request coverage extending
throughout Southern California, and extrapolates that similar
subscriber demand for regional services exist throughout the
country. The three regional blocks that PacTel proposes, however,
are much larger than this example. For instance, the Pacific
region is defined to include thirteen different states. See id.
at 10, note 9.

This scheme boils down to simple, undesirable results.
PacTel's proposed licensing scheme would allow only a total of
three licensees. To allocate spectrum on such a basis would
contradict the very purpose the Commission is charged with. Such
limited availability would preclude diversity, stifle innowvation,

and result in the very consequences the Commission seeks to avoid:
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limited competition, inflated prices, and inefficient spectrum

utilization.

cC. PacTel's Proposal Destroys
Consistency and Compatibility
in the 928-931 MHz Band
PacTel indicates that AAP may require different channel
spacing than can be accommodated in existing 25 kHz channel

spacing. Thus, AAP may not be compatible with other operations in

the 928-931 MHz band.

c. PacTel Paging, Inc. (Ground-to-Air Paging)

PacTel's second proposal for the 930-931 MHz band
requests allocation of 75 MHz of spectrum to provide a new ground-
to-air paging ("GAP") service. GAP could be labeled a "new"
service in the sense that no other provider currently offers a
paging service specifically designed to alert airborne pagers.
Existing air-ground operations in the 849-851/894-896 MHz bands,
conducted by GTE Airphone and In-Flight Phone, provide telephone
service only from the airplane to the ground. Airline passengers

cannot receive calls while in the air.10

10 Skytel claims that its nationwide paging service also is

capable of communicating to airborne passengers, albeit in a
less effective configuration than PacTel proposes.
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a. PacTel's Proposal Fails
to Demonstrate that It
Fills a Broad, Unmet Need
Given the variety of ways to provide a GAP-type service,
there is no reason whatsoever to allocate reserve spectrum in the
930-931 MHz band for this purpose. Since PacTel submitted its
petition, several companies have either commenced, or announced
plans to introduce an in-flight messaging service. GTE Airphone
announced plans in May 1992 to introduce a service early next year
enabling passengers to rec .ve telephone calls while in the air on
phones located in their se. :s. In-Flight Phone also plans to
provide in-flight telephone and data services directly to
passengers at their seats which will allow passengers to be paged
by callers on the ground. Unlike PacTel GAP, these new services

will make it possible to communicate with any air traveler, not

just those equipped with a GAP pager.

b. PacTel Fails to Demonstrate
that It Will Serve a Significant
Number of Consumers
PacTel maintains that there is a sizeable demand for GAP

based on government projections of domestic air travel and a
demand study performed for PacTel by Arthur D. Little. Tﬁe study
indicates that, based upon price, from 275,000 to 670,000 domestic
air travelers may subscribe to GAP service in the 1995 to 1997
timeframe. A.D. Little study at 21. It is unclear how the study
arrived at these figures, and essentially the study appears to

assume that 1% of the population will desire GAP services. PacTel

offers no analysis that demonstrates whether consumers will
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subscribe to GAP or prefer In-Flight services once they become
available. Even assuming that these demand figures have a valid
basis, PacTel erroneuously claims such demand compares favorably
to existing paging channels which serve "from 150,000 to 300,000
subscribers depending on the baud rate of the system." Letter to
Donna Searcy, from Mark A. Stachiw, dated March 12, 1992. PacTel
is simply making the wrong comparison. In comparing petitions for
spectrum allocation, the Commission must look at the number of
people PacTel proposes to serve as opposed to the number of people
whose needs can be met through other services. 1In this regard,
PageNet's proposal wins hands down. GAP targets a much narrower
group of customers than terrestrial paging. PageNet can serve

670,000 subscribers in just two cities.

V. CONCLUSION
None of the captioned Petitions seeks to initiate a
comprehensive rulemaking in the 930-931 MHz band which would

encourage development of a wide variety of consumer-oriented,
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advanced voice and data paging services in both a cost effective

and spectrally efficient manner.
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With demand for wireless data services heating up, a score of vendors with
competing technologies are vying for shares of what they see as a huge,
virtually untapped market.

Companies are building or planning networks employing everything from
low-flying satellites to cellular technologies for supporting mobile workers 1ld
computers outfitted with radio modems.

Last week, for example, a consortium of cellular carriers announced plans to
explore high-speed data communications services. And last month, the World
Administrative Radio Conference (WARC) 92 set aside radio frequencies to
support a host of new wireless services ("Int’l decisions reached on allocating
radio spectrum," NW, March 9).

Ira Brodsky, president of Datacomm Research Co. in Wilmette, Il1ll., which
specializes in wireless technologies, projects that revenues for wide-area
wireless data services will hit $145 million this year and almost triple to $427
million by 1995.

Jack Blumenstein, president and chief executive officer of ARDIS Co., which
rung ARDISNET -- the nation’s largest mobile data net in service today -- said
there are at least 50,000 firms with between 25 and 50 field service
representatives that could benefit from ARDISNET-like services. But that is just
a fraction of the 45 million mobile workers he contends are potential
subscribers to wireless data services.

Brodsky said the growth of wireless data services will be fueled by demand
for two-way wireless electronic mail, which is expected to take off when
manufacturers incorporate radio modems directly into palmtop and notebook
computers.

Many large companies are already reaping considerable benefits from wireless
services. Pitney Bowes, Inc., for example, last year outfitted 2,500 field
service technicians with hand-held computers containing built-in radio modems.
Technicians log on to the company’s host computer via ARDISNET to find pending
assignments, check availability of parts in inventory, log completed assignments
and message other technicians.

The service has enabled Pitney Bowes to consolidate 16 dispatch centers into
six and reduce the number of dispatchers by 40%, according to Archil Martin,
vice-president of customer service at the firm.

LEXISNEXIS @ LEXIS'NEXIS @ LEXIS-NEXIS €2



PAGE 2
Network World, April 6, 1992

Leader of the pack

More than a dozen companies, including such giants as The Coca-Cola Co., Otis
Elevator Co. and United Parcel Service, Inc., are now using ARDISNET to support
mobile workers. To keep up with demand for expanded coverage, ARDIS is building
one new transmitter every week, Blumenstein said.

ARDIS, which is jointly owned by Motorola, Inc. and IBM, uses a network
Motorola built in the early 1980s to support IBM’s field technicians. It began
offering commercial service in 1990 and now covers 400 metropolitan areas.

Customers use terminals with built-in radio data modems to send and receive
packetized data from nearby radio towers, which are connected in a terrestrial
network. Companies link their host computers to the terrestrial net via
dedicated leased lines or a value-added network, giving mobile workers immediate
access to host applications.

However, ARDIS is not the only player in the field. Its biggest competitor is
RAM Mobile Data, a joint venture between BellSouth Enterprises, Inc. and RAM
Broadcasting Corp., which began offering wireless data service last year and now
operates in 25 U.S. cities.

RAM’s network, called Mobitex, offers several advantages over ARDIS that may
allow it to close the gap on the front-runner. Mobitex is a trunked or
specialized radio system, which means that subscribers contend for a pool of 10
to 30 radio channels, giving the system ample capacity in crowded urban areas.
In contrast, ARDIS is a shared mobile radio system that transmits on a single
radio channel.

RAM’ 8 network, which offers data throughput of 8K bit/sec, also has a roaming
feature that tracks the location of subscribers when they move between service
areas. Blumenstein said ARDIS is adding roaming features and additional channels
to its network and will boost bandwidth from 4.8K to 19.2K bit/sec by vear end.

Bandwidth is a problem for all mobile radio services. Because radio waves are
prone to interference, more than half the available bandwidth is consumed by
error checking, Brodsky said. When ARDIS boosts bandwidth to 19.2K bit/sec, for
example, it will actually support throughput of only 9.6K bit/sec.

The cellular contenders

Despite ARDIS’ and RAM’s head start, many cellular service providers believe
they are in the best position to capitalize on the growing demand for wireless
data services because of their large installed networks. Few subscribers
transmit data across cellular nets today because the services are expensive,
prone to interference and lose data when subscribers move from one cell site to
another.

Many cellular firms are planning to upgrade their nets to handle data better.
McCaw Cellular Communications, Inc., the largest U.S. cellular provider, is
expected to unveil soon a new method for supporting data. Without giving many
details, a company spokesman said the new system will support high data
transmission rates and be more reliable and secure than current cellular
technology.
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Paging companies are also moving into the act. Most of them have announced
one-way messaging services that allow subscribers to receive and store short
incoming messages. They can also notify the sender that the messages were
received, a limited form of two-way messaging.

Motorola just launched an enhanced one-way messaging service called
Electronic Mail Broadcast to a Roaming Computer (EMBARC), which will be rolled
out in 70 cities during the next few months. With EMBARC, subscribers can
receive and store messages from business colleagues or third-party information
service providers in a 10-ounce pager-like device. They can then download the
data via an RS-232 port into a portable computer.

Satellite providers also hope to jump into the fray. The agreements hammered
out at WARC ‘92 immediately boosted the fortunes of low-earth orbit (LEO)
service providers, such as Orbital Communications Corp. Orbital plans to deploy
LEO service that will enable travelers to use a low-cost, pocket-sized device
that can send and receive E-mail messages anywhere in the world. The company
plans to deploy service in the Western Hemisphere next year and worldwide by
1994, a company spokeswoman said.

As for personal communications services, more than 150 companies have applied

to the Federal Communications Commission for licenses to experiment with the
technology, and many plan to offer data communications services.

LEXIS'NEXISE=E LEXIS'NEXISEE LEXIS-NEXIS €=

Services of Mead Data Central, Inc. Recyclable @



nformation Frocessing

TELECOMMUNICATIONS

PHOVOGRAPH BY STEVE WINTER/BLACK STAR, NIUSTRATION BY ROB DOYLE/BW

TRACKING ADJUSTMENT: A WIRELESS NETWORK KEEPS INVENTORY AT MAERSK’S CARGO YARD

WIRELESS NETS AREN’T JUST
FOR BIG FISH ANYMORE

The telecom giants aim to sell mail and data services to the masses

ness legend by creating the over-

night package-delivery industry
with Federal Express Corp. He did it by
assembling his own airline and guaran-
teeing that vour package would arrive at
its destination the next morning, no mat-
ter what. But less known is the critical
role that telecommunications technology
has played in keeping the $7.7 billion
company the dominant force in its mar-
ket. Back in 1977, FedEx began building
a radio-based communications network
that eventually tied all its offices,
planes, and couriers to the company’s

Frederick W. Smith became a busi-

computers in Memphis. That lets FedEx
trace any package from the moment it’s
picked up at a customer’s office to when
it's delivered.

Until recently, the only way to get the
kind of network that FedEx runs was to
build it yourself—at a cost of hundreds
of millions of dollars and years of devel-
opment. But now there’s an alternative.
Everybody from cellular phone compa-
nies such as GTE Mobilnet to 1BM, Motor-
ola, and Swedish giant Ericsson is trying
to bring wireless networks to the
masses. Two new systems—Ardis and
Ram—are already up and running.

These networks are relaying electronic
mail to traveling executives and ex-
changing information with field-service
technicians, insurance-claims adjusters,
and other on-the-move workers. Early
customers include ADP, National Car
Rental, and 1CL Retail Systems. The pay-
off, as at FedEx, is improved customer
satisfaction, higher productivity, and
greater operating efficiency.
TIMESAVER. Take Maersk Inc., the Dan-
ish shipping company. It sometimes mis-
placed containers in its huge U.S. ship-
yards, leading to delays in delivering
cargo to customers. Now, Maersk cargo-
yard operators in Newark, N.J., and
Charleston, S. C., relay container reports
to a data base using wireless terminals.
That saves about two hours a day of
workers’ time. “It gives vou a competi-
tive edge,” says Maersk Telecommunica-
tions Director Tivadar Macskassy.

The mobile data business is a major
part of an even bigger market for all
kinds of wireless data communications,
including office computer networks that
use airwaves instead of wires. This year,
sales of all kinds of wireless data equip-
ment will reach $§450 million, while reve-
nues from wireless data services will hit
$160 million, estimates Ira Brodsky,
president of Datacomm Research Co., a
market researcher. Within 10 years,
equipment sales could more than quintu-
ple, to $2.5 billion, and services could
surge to nearly $1 billion, he estimates.

Meanwhile, communications compa-
nies are modifying existing networks for
wireless data. Cellular carriers such as
McCaw Cellular Communications Inc.
are pursuing a variety of technologies to
boost data traffic over their voice sys-
tems (box). Specialized mobile radio
(SMR) networks that have been used to
dispatch fleets of taxis are now being
fitted for data communications. Paging
services are also getting in on the act.
SkyTel Corp. last September began the
first national service that delivers text
and data to pagers. Motorola Inc., the
world’s leading maker of pagers, is roll-
ing out a service called EMBARC that will

WIRHESS DATA NETWORKS

TECHNOLOGY Radio-frequency
R networks for data only

X USE For mobile workers who
need to communicate frequent-
ly with a corporate data base

SUPPLIERS Ardis, Ram Mobile

E Data Call

FLEET DISPATCH SYSTEMS

» Share voice network that
dispatches taxis, vans, etc.

» For companies that need
mobile data service but don’t
require national coverage files

» Motorola, Racotek, Fleet

| ~ FOUR WAYS TO MOVE DATA THROUGH THE AIR >,

CELLULAR PHONE NETWORKS

channels

» Data is carried over cellular

» For mobile workers who
need to send occasional long

» Any cellular operator

» Advanced pagers that han-
die both numbers and letters

» Primarily for one-way trans-
mission of electronic mail and
bulletins to people in the field

» Motorola, SkyTel, BellSouth
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connect palmtop, notebook, and laptop
computers via paging channels.

But Ardis and Ram, designed specifi-
cally for data, seem to have the edge
over services that piggyback existing
wireless networks. Both use the packet-
switching technology that telephone-
based data networks use. Packet switch-
ing encapsulates data in ‘“‘envelopes,”
which ensures that information arrives
intact. Paging systems, SMRs, and cellu-
lar networks don’t yet have packet-
switching, which makes sending data on
them more cumbersome.

Ardis Inc., which is jointly owned by
1BM and Motorola, began offering wire-
less data services in April, 1990, over a

network designed by Motorola in the

mid-1980s for 1BM field technicians. In
1989, Ericsson teamed up with New
York-based Ram Broadcasting Inc. to
develop a competing system using Erics-
son equipment. BellSouth Corp. bought
a 49.9% stake in Ram Mobile Data for
$300 million this January.

Despite high costs for the hardware—
terminals run as high as $2,000 and ra-
dio modems about $1,700—the compa-
nies are signing dozens of customers.
Ram says its customers spend $70 to
$100 a month per terminal, while Ardis
says its customers average $90 to $120.
Companies such as National Car Rental
System Inc. say it’s worth it. National
uses Ram to manage its huge inventory
of cars. Workers with handheld termi-
nals prowl vast lots, recording the loca-
tion of cars and the latest seratches and
dings. Now the company can check cus-
tomers’ claims that a car was already

. damaged and find out quickly when one
i has been stolen. The big payoff: Moving

cars in and out faster should boost
utilization by 2% and each percentage
point means more than $1 million in sav-
ings, says Chief Information Officer
John Livingston.

A MYTH. As archrivals, Ardis and Ram
devote nearly as much energy to knock-
ing each other as to promoting the con-
cept of wireless networking. Ram says
its system will be able to handle more
traffic than the Ardis network because
it has more radio channels. Ardis Presi-
dent Jack W. Blumenstein fumes: “The
myth that we have a capacity problem is
just that.” He says that with new digital
technology, Ardis can meet all its capaci-
ty needs through the year 2000. Ram
also claims its system is more open to
innovation because it is encouraging oth-
er companies to build radio modems for
use on the network. Ardis, on the other
hand, requires customers to buy Motor-
ola modems. That policy is a big reason
that Hewlett-Packard Co. isn't working
with Ardis, says Clain Anderson, HP's
program manhager of communications
products. HP is interested in selling its
95LX palmtop computer as a wireless

data terminal. Ardis says it's watching
to see if its policy is a deterrent.

At this point, Ardis is by far the lead-
er. Its service is available in 400 metro-
politan areas, vs. 30 for Ram. While
Ram promises to expand to 100 cities by
yearend, Ardis is using its nearly blan-
ket coverage to sign up customers now.
While only a few hundred people now
use Ram, Ardis provides service to near-
ly 20,000 workers at such companies as
Pitney Bowes, NCR, and ICL. Then there

are 20,000 1BM technicians who continue
to use Ardis.

But the race is far from over. New
players and new technologies are enter-
ing the market all the time. What is
clear is that wireless data services are
here to stay. The era when companies
could give employees a pocketful of
change and tell them to call in from the
nearest pay phone is gone forever.

By Lois Therrien in Chicago, with Chuck
Hawkins in Atlanta

CELLULAR: IT’S
STILL A BUMPY
HIGHWAY FOR DATA

few years ago, it took Co-Op

Building Consultants 10 days to

assess fire or hurricane dam-
age and get the paperwork to an insur-
er. Now, equipped with cellular phones,
consultants at the risk-management
firm based in Corpus Christi, Tex., fill
out an estimate on a laptop, wing it via
cellular to headquarters for approval,
and hand over a faxed copy to the in-
surance adjuster—all in 90 minutes.

Ram come on strong, cellular opera-
tors want a a piece of a market that
may be theirs to lose. No.1 carrier
McCaw Cellular Communications. Inc.
says it will unveil plans for data ser-
vices next month. Says PacTel Cellular
President Susan Swenson: “We've got
a highway out there, and we'd like to
put more cars on it.”

CALLING THE cOPs. Cellular players are
betting on heavy traffic. By 2000, near-
Iy 13 million users of mobile data ter-
minals will spend about $50 a month
each on cellular network calls, predicts
Michael McLaughlin, a consultant with
Booz Allen & Hamilton Inc. Moreover,
adding data traffic could bolster cellu-
lar profits, since carriers wouldn’t have

’ Céiuicr phones work like regufar
phones

[~ 3 » The cellular network is ubiquitous
and more versatile

ing long files of data

IS CELLULAR BETTER YET?

» Cellular is less expensive for send-

to install much new gear.

Portable computers and data ter-
minals wouldn’t be the only market,
either. Vending machines could use
cellular to automatically send data
to computers at headquarters, and
alarm systems could call the police.

But cellular carriers have a lot to
do first. Today, noisy cellular lines
often scramble data. Data also can
be lost when a caller moves from
one cellular relay station to anoth-
er. And cellular costs more on brief
calls: That can triple the cost of a

» Current technology using modems
is c|umsy, expensive, and unreliable

» Nationwide coverage requires deal-
ing with many cellular companies

typical 10-second data message.
Still, cellular has advantages: It

already covers hundreds of cities.

And new technologies soon may fix

N " Cdlls take o long fime 1o set up,
raising costs for short messages

ORBW

many of its problems. Some carriers
are planning this year to add packet
networks similar to those of Ardis
and Ram. That would eliminate the
hassle of programming modems

can handle about 60% more work with
the same number of people.”

Satisfied as Page is, he's part of a
tiny minority of cellular customers—
about 5%—who use their wireless
phones to transmit data. Why so few?
Carriers have been too busy building
networks, signing voice customers, and
paying off debt to promote data ser-
vices. And because today’s cellular
nets are designed for voice, they have
gome disadvantages.

But that’s about to change. As wire-
less data networks such as Ardis and

Says Co-Op President Clay Page: “We

and allow the same instant connee-
tions, cutting transmission costs.

The biggest boost may come this
year as carriers begin to replace their
analog networks with equipment using
the same digital language as comput-
ers. That will improve reliability and
speed transmissions. It also will triple
capacity, leaving more room for data.

But for now, it's uncertain how
many customers will wait for the im-
provements. Unless cellular carriers
ease the path for data, they may find
customers taking another highway.

By Robert. D. Hof in San Francisco
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