
New IP-based standards developed by the IEEE 802.16
working group are greatly accelerating adoption of dis-
ruptive broadband wireless access (BWA) technology. The
latest standard for WiMAX, known as 802.16e-2005,
stands to unify what has been a fragmented market. 
It promises so-called “universal WiMAX” — one access
technology capable of supporting fixed, nomadic and
mobile services. The convergence of demand for all
three on a single standard holds unprecedented hope 
for mass adoption, economies of scale, and lower costs,
both for infrastructure and terminal equipment.
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Introduction

New IP-based standards developed by the IEEE 802.16
working group are greatly accelerating adoption of dis-
ruptive broadband wireless access (BWA) technology.
The latest standard for WiMAX, known as 802.16e-2005,
stands to unify what has been a fragmented market. 
It promises so-called “universal WiMAX” — one access
technology capable of supporting fixed, nomadic and
mobile services. The convergence of demand for all three
on a single standard holds unprecedented hope for mass
adoption, economies of scale, and lower costs, both for
infrastructure and terminal equipment.

802.16e-2005 can be called universal WiMAX because
it combines the benefits of an IEEE global standard —
interoperability with multiple manufacturers’ equipment
and strong support from the radio equipment, IT and semi-
conductor industries — with unique performance features.
These include non-line-of-sight (NLOS) capability for deep
indoor penetration to self-installed terminal equipment
and state-of-the-art radio efficiency1. The standard enables
hand-off and the introduction of chipsets with low power
consumption, allowing it to address the mobility market.
Some of the most important chipset manufacturers such
as Intel and Fujitsu are committed to the WiMAX standard,
and this bodes well for its success as it will lead to wide
availability of affordable WiMAX-enabled terminals 
(e.g., laptops, PDAs).

Universal WiMAX has appeal in three main market
dimensions:
> It brings both high-speed Internet and basic telephony

services (via VoIP) to areas of low population density

where technical and economic factors have tradition-
ally ruled out broadband deployments. The key initial
markets are in Western and Eastern Europe, North
America, and certain Asia-Pacific countries. However,
high-growth economies of the developing world will,
over time, increasingly adopt universal WiMAX for
addressing the digital divide issue, as economy of scale
lowers the cost of terminal equipment. In villages un-
reachable by fixed networks, WiMAX presents a unique
opportunity to quickly roll out both basic fixed teleph-
ony and broadband services simultaneously — to every
household.

> Naturally, it also enables competitive operators and new
entrants who own no copper or cable networks to offer
the above services anywhere — from dense urban
markets to uncovered “white spots” — through their
own infrastructure, bypassing the incumbent’s copper
network and unbundling. Mobile service providers who
are seeking to compete head-to-head with fixed opera-
tors in residential broadband are another type of
“challenger” enabled by universal WiMAX.

> It will add mobility and portability to high-speed
Internet usage that today is largely tied to the home 
or office. Broadband access on the move can itself be
the differentiator, or perhaps it is the ability to pack-
age fixed and nomadic/mobile services as a single user
account; a new generation of services that are personal
rather than residential can thus evolve. This market
will emerge in South Korea and North America, followed
by most mature and high-growth countries. It will begin
with the availability of WiMAX-enabled laptops in late
2006 and reach mass scale starting in 2007, with the
introduction of smaller WiMAX-embedded devices. 
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Figure 1 - Complementary Access solutions for Different Mobility and Nomadic Needs

1 By contrast, the older version of the standard, 802.16-2004 (known as “rev d”), offers inferior use of spectrum and only near-line-of-sight connectivity, making installation of terminals
more technically challenging and a more expensive operation. Thus, universal WiMAX reflects leading-edge technology even for fixed-type deployments.

 



Thus, WiMAX can be used in different ways depending on
the telecom operator, their business model and strategy,
their competitive situation, the market in question and
the regulatory conditions. For example:
> When the operator has an existing fixed access network

(copper or cable) WiMAX can:
¬ extend broadband footprint into suburban areas
¬ bring broadband and/or basic services to rural areas
¬ add the nomadic option to existing home-bound

broadband services
> When the operator has an existing 2G mobile network

WiMAX can:
¬ provide fixed residential and small and medium-sized

enterprise (SME) broadband services in countries
where no fixed network is owned

¬ Provide new-look broadband services requiring high
throughput for audio and video, as a complement
for 2/2.5G mobile offers 

Operators with both fixed and mobile access networks
have an added benefit in that they can use existing cellu-
lar sites to install WiMAX base stations to extend DSL. 

When the operator has no existing access network,
WiMAX can provide both fixed and mobile access that is
natively IP. This way the operator’s strategy can focus on
coverage, high bandwidth, mobility or price, depending
on the weaknesses of the incumbent service provider’s
existing service offers to be exploited by the challenger.

Operators with Fixed 
Access Networks

EXTEND FOOTPRINT OF BROADBAND 
AND BASIC TELEPHONY SERVICES 
In mature markets, broadband needs in urban and suburban
areas are largely served via the high penetration of copper
and cable networks. However, some suburban and rural
zones are still not covered due to economic restraints or
distance to the remote unit/central office. In these cases
WiMAX is a highly cost-effective solution for extending cov-
erage to these so-called “white zones,” either as an incumbent
or a challenger. In some situations, these zones contain a rela-
tively high concentration of subscribers with strong spending
power, including small-office/home-office (SoHo) users. 

In high-growth economies of the world, low fixed-
telephony penetration and issues with the quality of the
copper pair prevent mass-scale DSL deployment and foster
the need for alternative broadband technologies. In this
context, universal WiMAX is an excellent option. Moreover,
the possibility of offering broadband services in combination

with voice services (i.e., VoIP) make wireless local loop
(WLL) over WiMAX logical, potentially substituting for
narrowband WLL in some cases. 

MOBILITY AND NOMADICITY – 
ENHANCING FIXED BROADBAND 
Urban subscribers (often high ARPU subscribers) are
sensitive to mobility when it comes to IT applications.
WiMAX is a way to allow these subscribers to enjoy
broadband access beyond the home or office (i.e., being
able to connect anywhere). As broadband is increasingly
used to access multimedia entertainment, this “anywhere,
anytime” value proposition is growing even stronger. The
economic opportunity in making broadband portable or
mobile is potentially even stronger in the corporate sector,
where the ability to enjoy full connectivity away from 
the desk or away from the office promises to transform
productivity — especially in fields where remote work 
is common (e.g., insurance sales).

For cable service providers, which have traditionally
only offered residential or consumer broadband services,
WiMAX represents a new opportunity to address their
broadband and VoIP offers to enterprise customers,
especially SMEs. WiMAX allows the cable operator to
differentiate its offer from that of traditional telcos by
offering a two-in-one solution: office broadband plus 
the ability to use it when outside the office.

In both of the above scenarios that involve “on the go”
usage, terminal cost, form factor and availability are impor-
tant factors to consider. During its initial stage, WiMAX
terminals are relatively costly — as with any emerging
technology. The industry scale required to lower costs
are not present yet. However, prices are expected to fall
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Figure 2 - Extended Footprint with Universal WiMAX



quickly as the standard promotes competition, the
ecosystem develops, and influential silicon makers like
Intel push WiMAX into the mainstream (see Figure 3).

In terms of availability, initial terminal product develop-
ment is focusing on PCMCIA cards for laptop computers,
fixed residential gateways (desktop devices with a DSL

modem-like form factor) and compact-flash add-on cards
for PDAs. More slick, consumer-oriented handheld or car-
related devices with integrated chipsets are expected to
emerge at the end of 2006; the process of their matura-
tion and stabilization as consumer products may, based on
historical experience, take two to three years, however.
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Figure 3 - WiMAX Integration in a Fixed Network Architecture

Figure 4 - Terminal availability and cost over time



Operators with No Existing
Access Networks

Whereas for decades, the local loop has been an unassail-
able fortress of the fixed incumbent due to the extreme
capital investment and time required to deploy last-mile
infrastructure, WiMAX represents an opportunity for
virtually any company to own a wireless substitute for a
copper plant within months. In less developed markets,
where fixed incumbents have enjoyed a practical monop-
oly, this makes possible “fixed line” competition for the
first time; in more liberalized regulatory environments, 
it creates an attractive alternative to sometimes costly
unbundling.

For “disruptive” service providers of this nature — 
an existing ISP, a switching-based CLEC, or a true new
entrant (i.e., a Greenfield venture) — the critical element
in the business strategy is differentiation. By exploiting
the exceptional flexibility of universal WiMAX, they can
use the technology to attack a weak spot in the service
offerings of existing telecom players.
> If coverage is limited and end users in certain sub-

urban or rural geographies cannot get broadband 
at any price, the ability to offer service in a given
geography is the differentiator.

> In 2G-only markets, the focus may be on differ-
entiating by offering broadband on the go.

> If competition is limited and prices high, the
differentiation point may simply be cheaper
broadband. 

Ideally, there should be some combination of the above,
leveraging whatever existing strengths that the chal-
lenger (or its strategic investors) may possess. Take, 
for example, a direct-to-home satellite broadcaster. In
this case, the WiMAX offer would, of course, comprise
high-speed Internet access and VoIP telephony, but the
broadcaster could also differentiate exploiting its rights
to distribute media content and use WiMAX to provide 
a better return path to make satellite-based services
interactive. Operators such as Echostar and DirecTV 
in the United States, for example, are looking at WiMAX
to complete their triple play, while withstanding compe-
tition from both cable and telecom operators.

Operators with Mobile Networks

Because mobile operators on the 3G path have long con-
sidered the evolution of wireless into high data rates as
their key growth opportunity (new revenue streams from
data services), universal WiMAX is generally perceived 
as a close competitor — it is also wireless, high-bandwidth,
and supports roughly equivalent service types to the next
phases of 3G evolution: high-speed downlink packet access
(HSDPA), high-speed uplink packet access (HSUPA), etc.

However, comparing WiMAX and 3GPP technologies
on technical merits alone is risky, as there are larger eco-
nomic realities in play. A pure Greenfield operator would
get more for its CAPEX by deploying WiMAX instead of
building an HSDPA network from scratch. due to its high
spectral efficiency, WiMAX would offer higher megabits
per second for the same cost and could serve more users.
However, an existing 3G network owner could upgrade 
to HSDPA at half the CAPEX it would take to switch 
to WiMAX.

Thus, existing infrastructure is a key driver, and the
vast majority of opportunities for WiMAX are with GSM
operators who are as yet not deeply committed to the 
3G path.

PROVIDE BROADBAND SERVICES FOR 
FIXED RESIDENTIAL AND SME MARKETS
In countries where broadband penetration is still marginal,
mobile service providers (MSPs) have a promising busi-
ness opportunity to compete with the fixed incumbent in
wireless broadband access by using WiMAX. This strategy
is especially compelling to a dominant market leader who
— having little room to expand mobile subscribership —
wants to obtain growth by grabbing a share of the
classical fixed business. 

WiMAX technology essentially puts the MSP in the
position of the “disruptive” challengers mentioned earlier,
except its interest is purely on high-speed Internet
(“wireless DSL”) services, not VoIP; the goal is to preserve
voice traffic on the 2G network. This strategy makes par-
ticular sense in that the 2G operator can reuse existing
cell sites for WiMAX, nearly eliminating site acquisition
costs, one of the most expensive aspects of deployment.
Again, geographies with poor or non-existent copper
infrastructure represent the most favorable conditions 
for WiMAX adoption. 
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PROVIDE MOBILE DATA SERVICES IN COUNTRIES 
AS A COMPLEMENT TO 2G/2.5G
Preserving the 2G network as the main means of offering
voice services, WiMAX can also be positioned as a com-
plementary solution for mobile data services in dense
urban areas in particular. Despite advances in VoIP tech-
nology, WiMAX at this early stage cannot compare from 
a pure cost standpoint with voice-oriented terminals for
mature cellular technologies such as GSM or CDMA1x,
which enjoy lower prices due to massive global scale. 

Paired with existing 2G assets, however, WiMAX can
either be used either to pose a differentiated challenge 
in data services to a market-leading 3G operator, or to
differentiate an operator from a set of 2G competitors. 

By integrating WiMAX into their networks (leveraging
existing cell sites) mobile operators can boost their ser-
vice with high throughputs. For those operators offering
GPRS or EDGE services, there is even the opportunity, 
if IMS is present, to offer the same applications (messag-
ing, corporate, location-based services, etc.) on both
networks with a single billing and subscriber profile. 

However, to offer the latter service or compete head-
to-head with a 3G/HSDPA operator using WiMAX involves
certain terminal considerations. As mentioned in the sec-
tion on mobility and normadicity, 2G and 3G handheld
devices are more mature (in terms of design and stability)
than their WiMAX counterparts at this early stage, due to
initial focus on PCs and PDAs. In terms of price, however,
the differential is not impossible; 3G handsets remain
relatively expensive, and HSDPA offerings will face
challenges similar to those of WiMAX in terms of small
initial scale of production causing high prices.

Operators with Both Mobile 
and Fixed Networks

Integrated operators (mobile and fixed) will combine the
above themes and benefits. In particular, the combined
fixed and mobile operator will be able to:
> Use existing cellular sites to install WiMAX base

stations to extend fixed broadband coverage 
> Provide a mobile broadband solution to complement

the legacy fixed business with mobile voice and data 
in a converged business strategy

> Take advantage of the DSL network’s high capillarity
(points of presence) to provide cheap backhaul to 
the WiMAX network

> Leverage the strong existing core and backbone
networks to support advanced data services

Private Operators – Vertical
and Enterprise Markets

Finally, WiMAX is of special interest to large-scale enter-
prises and institutions. WiMAX enables companies with
several locations spread across one metropolitan area, for
example, to run a private network, bypassing the public
service provider and thus eliminating the need to pay
recurring leased-line costs. By contrast, a limited WiMAX
deployment can represent a small cost (no civil works).
Even if there are only two sites, WiMAX can offer signifi-
cantly lower costs, compared with leased-line rental fees. 

WiMAX also holds out opportunities for campus-
oriented institutions where many information workers
moving within a large work site (e.g., airports, harbour
authorities, offshore oil platforms). Here, often with only
one base station, the administration can increase the
productivity/responsiveness of onsite workers (even
vehicle-based personnel in an airport cargo-handling
truck) by ensuring always-on connection and continual
access to information.

Conclusion

WiMAX is a highly flexible technology that holds compel-
ling and varied value propositions for a range of different
customer types. The starting point in assessing opportu-
nities that may exist in any market is an understanding of:
> The regulatory conditions: Is there licensed

frequency available to WiMAX?
> The competitive environment: Does WiMAX present

an opportunity for the potential customer to differen-
tiate itself from leading market players? 

> Market demand: Are there any weak spots in the
market’s existing service offers, or pockets of untapped
demand that WiMAX could address?

> Existing network infrastructure: What assets does
the potential customer own, and can WiMAX extend 
or leverage its capabilities?

> Terminal availability: For the service offer envisioned,
are WiMAX terminals available with the maturity, form
factor and price level desired available?
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