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Challenge
Real-World WiMAX 

The demand for broadband wireless Internet access has long been recognized. There are places

where reaching the customer with traditional broadband connectivity is very expensive, such as

existing metro environments without copper or fiber infrastructure. Other places are simply imprac-

tical to reach with traditional broadband technologies. These include rural areas with low population

density, as well as emerging markets in the developing world with little or no existing communications

infrastructure to build upon. Broadband wireless promises to reach these markets without the cost

of a hard-wired infrastructure. The potential results include more customers, more services delivered

to customers, lower cost delivery, and higher revenue for carriers and content providers.

In addition, broadband wireless technologies, like WiMAX, are opening many new usage models

that may not have occurred to developers and service providers in the past. Applications that require

very high throughput and may need quick installation or scalability are well suited to high-speed

wireless broadband implementations. Whether it’s rebuilding infrastructure after a natural disaster

or deploying a high-speed network for a sporting event or film festival, there are many cases where

the low-cost deployment of wireless networks is very appealing.

Case Summary 

Challenge The recent evolution of WiMAX technology and WiMAX standards will accelerate the 
deployment of broadband wireless technologies. As a sponsor of the Sundance Film
Festival, Intel saw an opportunity to demonstrate the full potential of broadband wireless
technology to change the way the film industry delivers content to theaters. Sundance
presented multiple options to showcase the impressive technology across a variety 
of usage models. 

Solution Intel, collaborating with Alvarion and Mountain Wireless, designed a rich set of experi-
ences for festival visitors, all enabled by a WiMAX technology-based broadband wireless
network. The network included over 55 miles of point-to-point broadband wireless
backhaul from Salt Lake City to Park City, Utah. Distribution within the Park City venue
was accomplished by a point-to-multipoint broadband wireless network. The center-
piece of the effort was the first-ever wireless Internet streaming of a feature-length film
to a live premier audience at a remote ski lodge. Accomplished with market-available
hardware and straightforward installations, the resulting image quality at the premiere
was indistinguishable from that customarily observed in a commercial theater. 

Business Impact Broadband wireless has the potential to reach current customers more cost effectively
and to serve new customers that can not be reached practically today using current
technologies. This presents opportunities and challenges to every carrier and operator.
Significantly lower equipment and operational costs will mean a game-changing shift 
in the near term. Emerging wireless technologies such as WiMAX will cause many 
industries to discover new business models and generate new service demands on
their carriers. Carriers and service providers need a WiMAX strategy now to remain
competitive and create competitive advantage. 



Until recently, however, broadband wireless solutions have

been proprietary and expensive. Early implementations have

essentially served as proof-of-concept pilots. These have

been very valuable—broadband wireless has proven itself 

in diverse settings, from the backcountry of New Zealand to

the urban canyons of New York City. The basic technology is

solid. But without standards, broadband wireless solutions

could not be cost-effective or interoperable.

Today, the needed standards have emerged and industry momen-

tum is building. The WiMAX Forum,* a consortium of more than

240 equipment suppliers and service providers, has focused its

members’ efforts around implementing the IEEE 802.16 stan-

dards in order to drive interoperability, reliability and economies

of scale. These in turn lower the cost of technologies in the

marketplace. WiMAX can be used for a number of applications,

including "last mile" broadband connections, hotspot and cellular

backhaul, and high-speed enterprise connectivity for businesses.

With certification of systems through the WiMAX Forum, expected

in 2005, the experimentation stage has drawn to a close, and

now market growth is imminent.

As a leading member of the WiMAX Forum, Intel was interested

in creating a demanding and diverse real-world implementation

of broadband wireless access. Through its sponsorship of the

2005 Sundance Film Festival in Utah, Intel saw an opportunity

to demonstrate the power of broadband wireless. “The Sundance

Film Festival allows us to do many things at once,” says Scott

Richardson, General Manager, Intel Broadband Wireless Division.

“It’s a world-class event with very broad visibility and multiple

venues. It’s a rich microcosm that allows us to demonstrate

multiple wireless technologies while improving the experience

of the festival visitors.”

Intel’s challenge was to establish a broadband wireless-based

network that would serve a diverse, real-world user community

during the festival—filmmakers, event organizers, the press

corps and thousands of festival visitors. As a centerpiece, Intel

planned what would seem to be a very demanding achievement:

to deliver the first-ever wireless Internet streaming of a feature-

length film to a live premier audience.  

Solution
The Film Industry Moving Forward… Without the Film

The Sundance Film Festival is widely considered the premier

showcase of U.S. and international independent film. Each

year, the January event attracts over 35,000 visitors to the

Park City, Utah mountain resort area and premieres over 200

films. An important part of the Sundance Institute’s mission is

the exploration of new technologies impacting the film indus-

try. According to Ian Calderon, Director of Digital Initiatives for

the Sundance Institute, the festival is meant to be a forum for

new ideas, both creative and technological. “We introduced

the first high-definition cameras, and then digital cinema,”

notes Calderon. “The last link in this puzzle is distribution. 

The introduction of wireless, particularly WiMAX, serves 

as a major opportunity for filmmakers.” 

Intel recognized that the overall experience of festival-goers

would be greatly enhanced by wireless technologies, and 

designed a number of wireless experiences. Intel installed five

Digital Media Hotspots where visitors could experience home

theater movie viewing and play online multiplayer games. At

the hotspots, visitors could also connect their own Wi-Fi-

enabled devices or use one of the provided Intel® CentrinoTM

mobile technology-based laptops to check e-mail, make 

2

“The last link in this puzzle is 
distribution. The introduction 

of wireless, particularly WiMAX,
serves as a major opportunity 

for filmmakers.” 
Ian Calderon, 

Director of Digital Initiatives, 
Sundance Institute



Internet phone calls, watch movies and share pictures with

family and friends. Intel also built a Mobile Digital Media

Hotspot by outfitting a Volkswagen Touareg* as a WiMAX-

based Wi-Fi hotspot. This mobile hotspot could be relocated

to a point within Park City. Once parked, it took just minutes 

to direct the antenna and connect to the WiMAX network.

Nearby users of Wi-Fi devices had a near-instant hotspot. 

To entertain festival visitors, the Touareg also had a 42-inch

plasma screen mounted in back, streaming high-definition

video content and Sundance Film Festival content.  

The most technically demanding feature was the wireless

streaming of the premiere of the documentary film RIZE to 

a live audience in a ski lodge above Park City at a 9,000 foot

elevation. “This was the first time a feature film had been

streamed wirelessly into a full theater experience,” says Julie

Coppernoll, Director of Industry Marketing, Intel Broadband

Wireless Division. 

The film was digitized and encoded by the Digital Film 

Group in Vancouver, Canada, and then stored on a standard 

Intel® architecture-based server at Intel’s facilities in Hillsboro,

Oregon. The film was streamed from Oregon over the Internet

to Salt Lake City, Utah. From Salt Lake City, the digital content

was transmitted on a broadband wireless point-to-point (PTP)

network established by installing Alvarion BreezeACCESS*

broadband wireless equipment into the existing tower net-

work of Mountain Wireless, the local wireless Internet service

provider. Equipment installation was straightforward. “In most

cases, technicians had the PTP equipment installed on the

tower and operating within a few hours,” says Carlton O’Neal,

Vice President of Marketing for Alvarion. In all, the PTP network

consisted of over 55 miles of backhaul over broadband wire-

less, with a longest air path of 30 miles between towers.

The wireless network within Park City utilized an Alvarion

point-to-multipoint network consisting of base stations, 

antennae and subscriber station (customer premise equipment)

throughout the city and above the city at the Empire Canyon

Lodge—the site of the premiere of RIZE and the ultimate 

destination of the motion picture. “Establishing the network,

from Salt Lake City all the way to the lodge at 9,000 feet, was

quick, easy and fairly painless,” says O’Neal. “Throughout

December and January, the installation was subjected to 

extreme cold and heavy snows, but the network was 

never compromised.”

Once it reached the Empire Canyon Lodge, the signal was

decoded on an HP Digital Entertainment PC* and projected

by a Digital Projection MERCURY 5000* projector onto a full-

size cinema screen. “The quality was excellent,” says Intel’s

Coppernoll. “No one in the audience could tell that there was

no actual film on the premises.” Alvarion’s O’Neal agrees: 

“We delivered High Definition video to a mountaintop with

bandwidth to spare. This means that carriers can potentially

stream high-quality digital content anywhere.”

Impact on the Film Industry… and Everywhere Else

Sundance’s Calderon believes that WiMAX will change the

way we produce and distribute films. It will give filmmakers

more options to economically create and distribute content 

to the largest audience in the shortest amount of time. Works

will be delivered to non-traditional theater environments, to

the digital home on-demand and to a wide range of digital 

devices across the globe. New kinds of content will emerge

with each of these developments, and that represents an

enormous opportunity for filmmakers. Calderon comments, 

“I believe that these new wireless technologies are an 

inevitable part of every filmmaker’s future.” 

Just as WiMAX can deliver films to theaters (traditional or

otherwise), it can deliver rich content to practically anywhere.

“WiMAX is the natural progression,” says Alvarion’s O’Neal.

“The need for broadband in the office led to LANs; the need

for broadband in the home led to DSL and cable; the need 

for broadband at the local coffee shop and in hotels led to 

Wi-Fi. Now the need for broadband everywhere else is 

leading to WiMAX.”

Today, last mile connections are typically made through cable,

DSL, fiber optic connections and even standard phone lines.

The ability to provide these connections wirelessly, without

laying wire or cable in the ground, greatly lowers the cost to

provide these services. In emerging markets, where there may

be little wired infrastructure today, the appeal is even greater.

WiMAX offers carriers the ability, using a single antenna, to

offer high-speed Internet to thousands of customers who

have little access to the Internet or even wired phones. That

has great promise in countries like India, Mexico and China,

where the cost of “wiring” the countries would make broad-

band Internet access far too expensive.
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Markets are Poised and Broad Product 
Readiness is Imminent

“The recent evolution of WiMAX standards has changed the

game,” notes Intel’s Richardson. “Interoperability of equipment

from multiple manufacturers and economies of scale will, in the

very near term, drive costs down significantly.” Operators will

benefit from lower-cost and higher-performance equipment, 

as equipment manufacturers rapidly create product innovations

based on a common, standards-based platform. And unlike 

proprietary solutions, carriers and operators will not be locked

into a single manufacturer. At the same time, consumers will 

respond to better access and the availability of more and richer

content, thus driving up usage. 

“WiMAX Forum certification is widely anticipated,” observes

Alvarion’s O’Neal. “Carriers should be talking with vendors and

preparing for the mass rollout of new products in the second half

of 2005.” This wave of products will change the landscape by

bringing down costs and greatly expanding interoperability. A

solid WiMAX strategy will be required if operators and carriers

are to maintain competitiveness.

Lessons Learned
Establishing a WiMAX infrastructure can be relatively

painless. The Sundance project used off-the-shelf components

in demanding environmental conditions. Installation was straight-

forward on existing communication towers using standard RF

planning techniques.

WiMAX delivers demanding content with relative ease.

The streaming of the premiere of RIZE utilized 10 Mb/sec of a 

27 Mb/sec network. Notes Alvarion’s O’Neal, “We were able to

stream High Definition-quality video over tens of miles, which has

never been demonstrated by any technology except for fiber

optic networking.” 

WiMAX will cause basic changes in multiple industries.

The premiere of RIZE via broadband wireless illustrates an entirely

new distribution model for film distributors, producers and other

creators of premium content, while at the same time greatly 

increasing their reach. Other industries will experience similar 

impacts. “Many of the next billion Internet users will come from

emerging markets, and many of them will be reached by WiMAX,”

notes Intel’s Coppernoll. Both the demographics and the economics

are compelling. 

An explosion of WiMAX applications is imminent. 

The recent maturation of WiMAX standards and the forthcoming

WiMAX Forum certification will result in a flood of improved prod-

ucts and options for carriers and operators. This is expected to 

include self-installed indoor customer premise equipment in 2005.

Carriers and operators need a WiMAX strategy now, in order to

remain competitive and to build a competitive advantage.
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