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WiMAX operators have a unique opportunity to innovate
when they start out as greenfield operators, with no
dependence on legacy technologies, business models, and,
perhaps even more importantly, a well ingrained corporate
culture. Some WiMAX operators opt for the safer and
be�er known models followed by mobile operators and
internet service providers (ISPs), and o�en find it difficult to
differen�ate their product offerings from their compe�tors’.
The most successful WiMAX operators eagerly take on the
challenge, and experiment with new ways to deploy their
networks, develop service offerings and structure their
business models.

UQ belongs to the second group and is one of the most
innova�ve WiMAX operators worldwide. It has leveraged its
rela�onship with KDDI, a Japanese mobile operator and
main investor in UQ, to concentrate on a very aggressive
rollout. The focus at UQ is to increase coverage and capacity
rapidly, and to create an open pla�orm for wireless
broadband services that is open to a wide range of retail
devices, applica�ons, mobile virtual network operators
(MVNOs), and content providers. As UQ focuses on building
and managing the network, marke�ng efforts fall mainly to
its MVNO partners, which have already established well
known brands and sign up the majority of subscribers. Less
than 10% of subscribers have a direct service contract with
UQ.

This is a unique situa�on among mobile broadband
providers. While most mobile operators live in fear of
becoming a dumb pipe, UQ has chosen to be a pipe,
although one that is built on advanced network
performance and capabili�es, and that provides value to its
MVNO partners and, ul�mately, to its subscribers.

UQ success depends on two main factors. The first is the
ability to independently chart its own course and devote all
its resources to building a network with cu�ng edge
performance. The second—and complementary—factor is
that it has been able to develop effec�ve rela�onships with
a wide range of partners that support UQ in rolling out and
managing the network and in marke�ng the service to both
retail subscribers and ver�cal customers.

UQ is rela�vely unknown outside Japan, but we believe that
UQ’s experience to date provides an interes�ng blueprint
for WiMAX operators and their prospec�ve partners
worldwide.

This paper provides an overview of UQ progress so far and
its future expecta�ons, as well as an analysis of its business
model and go to market approach. A UQ case study
provides deep insights into how mobile broadband services
can be supported using a model that differs fundamentally
from the one adopted by cellular operators, and that
expands the wireline and Wi Fi internet model to mobile
usage models.

Ge�ng started
The crea�on of UQ is an interes�ng example of how
regulatory pressure to increase market compe��on can
lead to innova�on, even when many of the players involved
are long established companies. In 2007 the Japanese
regulator, the Ministry of Internal Affairs and
Communica�ons (MIC), offered two 30 MHz spectrum
alloca�ons in the 2.5 GHz band for the development of
mobile broadband services, and decided to bar incumbent
mobile operators from par�cipa�ng directly in the auc�on.
They could par�cipate only as part of a joint venture, with
less than 33% equity.

UQ was created as a joint venture led by mobile operator
KDDI so that the la�er could par�cipate in the auc�on. KDDI
correctly saw the 2.5 GHz spectrum as a valuable
opportunity to address growth in data traffic. Even in 2007,
before the accelera�on in traffic growth had started fueled
by fast adop�on of smartphones and video applica�ons,
KDDI was acutely aware that 3G networks would not be
sufficient to accommodate future traffic loads, especially in
dense urban areas. The new spectrum alloca�on was well
suited to provide the capacity needed for offloading traffic
from exis�ng cellular networks. And because it was �me
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The Japanese mobile data market

Japan has been at the forefront of mobile data since the introduc�on of i mode, the first comprehensive, applica�on rich mobile
data service in 1999. By the end of the current fiscal year, two mobile operators—NTT DOCOMO and So�bank—will see their data
average revenue per unit (ARPU) overtake the voice ARPU, a first among mobile operators. By comparison, in Europe and the US,
data revenues account for about a third of subscriber ARPU. Japanese subscribers have been using their phones less and less to talk,
but they love to use them to keep in touch with family and friends through messaging and other data applica�ons, and increasingly
to access video and other bandwidth intensive content.

As the market has approached satura�on, there has been downward pressure on pricing and service models. As a result, Japanese
subscribers, used to metered billing (i.e., per minute for voice, and per packet for data), now can choose flat fee plans and, in some
cases, unlimited flat fee plans. Some mobile operators refer to this change as an “op�miza�on” of service plans. As in other
countries, it has spurred a much more intensive use of data services, which has resulted in a steep growth in traffic.

Operators are trying to address the increased traffic load with network expansion plans. NTT DOCOMO is planning to launch a Long
Term Evolu�on (LTE) network by the end of 2010. KDDI is planning to launch an LTE network by the end of 2012 in the 1500 MHz
(for hotspots) and 800 MHz (for wide area coverage) bands, expected to cover 96.5% of the popula�on by 2015. So�bank, a�er
acquiring Personal Handy phone System (PHS) operator Willcom and its 2.5 GHz spectrum assets, would like to deploy a �me
division (TD) LTE network.

In comparison to other markets, in Japan mobile data services and applica�ons have been heavily branded by operators since the
launch of i mode. Even a�er the launch of 3G data services, operators have strived to preserve a �ght ver�cal integra�on model, in
which they control most of the value chain, from network and devices to content, applica�ons, financial transac�ons, and loca�on
based services. So�bank’s recent introduc�on of the iPhone, sold exclusively in Apple stores, marks a departure from the dominant
distribu�on model, but it may well remain an excep�on in a market where almost all the devices are operator branded. While the
MVNO market is growing, Japanese mobile operators s�ll have a direct contract rela�onship with most of the subscribers, as it is in
most markets worldwide.

UQ’s market posi�oning is as a network operator primarily focused on building and opera�ng a high performance network shared
by mul�ple partners, and it eschews a strong role as an applica�on, service, or content provider. That is quite a novelty in the
Japanese mobile data market.

division duplex (TDD) spectrum, WiMAX was the technology
that offered the best fit.

KDDI partnered with technology companies, such as Intel
and Kyocera, that had a strong presence in the WiMAX
industry; financial ins�tu�ons, such as Daiwa and the Bank
of Tokyo Mitsubishi; and a train operator, East Japan
Railway (JR East) (Figure 1). All the partners provided an

important role in ge�ng UQ off the ground, providing
financing, equipment, and market expansion opportuni�es.

While UQ is a fully independent operator and sets its own
strategy, the �es between UQ and KDDI remain very strong.
UQ has remained a rela�vely small en�ty, with 337
employees as of September 2010. It relies on KDDI and its
subcontractors for the network buildout and opera�ons.



Au

De

Au

Fe

Ju

Se

M

Fig

ugust 2007

ecember 2007

ugust 2008

ebruary 2009

uly 2009

eptember 2010

March 2011

gure 1. UQ joint v

UQ’s chro

Company

30 MHz o
band awa
a WiMAX

First base

Pilot laun
Coverage

Commerc
Coverage
First emb

Coverage
including
Kawasaki
Kobe, Sap
Fukuoka)

Roaming

WiMAX 2
channel b

venture partners

nology

y founded

of spectrum in t
arded for the de
X network

e sta�on installe

nch
e: Tokyo metrop

cial launch
e: Tokyo, Osaka,
bedded PC intro

e: more than 50
18 big ci�es (To

i, Yokohama, Ky
pporo, Sendai, H

with Clearwire

2 trial expected,
bandwidth

s (Source: UQ)

he 2.5 GHz
eployment of

ed

politan area

, Nagoya
oduced

00 ci�es,
okyo,
yoto, Osaka,
Hiroshima,

announced

, with 20 MHz

At t
nim
enc
pro
ind

Equ
tec
and
bac
per

B
n
A�e
end
200
Com
con

By S
lau
pop
usin
sub

By
stat
800
rate
cha
mo

In d
freq
to b
bui
hist
bas

the same �me,
mbler, more inn
cumbered by in
oven business m
ustry.

ually important
chnologies. That
d build a lean ne
ckward compat
rspec�ve.

uilding
etwork
er receiving the
d of 2007, UQ in
08. Samsung wa
mmercial servic
ncentrated in a

September 201
nch, UQ had ex
pula�on in 500
ng 11,000 base
bscribers (Figure

March 2011, UQ
tions, covering
0,000 subscribe
es in the downl
annels with a 10
obile (up to 120

deploying its ne
quency (RF) and
be very compac
ldings. Ci�es, lik
torical heritage
se sta�ons can b

the separa�on
ova�ve corpora

nternal pressure
models that are

is UQ’s freedom
t has enabled it
etwork, withou
tibility from eith

g the W
k
e alloca�on of 3
nstalled the first
as the vendor se
ce started in July
few urban area

10, only 14 mon
xtended coverag
ci�es, including
sta�ons and su

e 2).

Q expects to ha
85% of the pop

ers. The network
ink and 10 Mbp

0 MHz bandwid
kmph) access.

etwork, UQ had
d usage environ
ct, with a high c
ke Kyoto, that t
impose strict re

be installed, and

from KDDI has
ate culture at U
e to preserve th
dominant in th

m from legacy c
to start with a
t having to wor

her a network o

WiMAX

30 MHz of spect
t base sta�on in
elected for the
y 2009, with co

as.

nths a�er its com
ge to 65% of th
g 18 major urba
uppor�ng 337,0

ave installed 15,
pula�on, and to
k supports 40 M
ps in the uplink,

dth, both for fixe

to face a challe
nment. Japanes
concentra�on o
try to preserve t
equirements on
d on their size.

 

|4|

created a
UQ that is not

e well
e cellular

cellular
clean slate

rry about
r a device

trum at the
n August
rollout.
verage

mmercial
e

an areas,
000

,000 base
serve

Mbps data
, using
ed and

enging radio
se ci�es tend
f high rise
their
n where



Th
th
giv
de
st
re
pl

W
th

Fig

he RF challenge
he traffic comes
ven that the ma
esktop PCs. Indo
a�on using a le

equire more net
aced within line

While these chall
heir impact is m

gure 2. Subscribe

s are compoun
from indoor lo

ajority of conne
oor devices typ
ss favorable mo
twork resources
e of sight of the

lenges affect all
uch lower on vo

ers, base sta�ons

ded by the fact
ca�ons, as is to

ected devices ar
ically connect to
odula�on schem
s than outdoor

e base sta�on.

l wireless netwo
oice based netw

, and popula�on

that most of
o be expected
re laptops or
o the base

me, and
devices

orks similarly,
works, which

coverage (Sourc

do
gen

To
coll
flex
bas
a re
fact
the

ce: UQ)

not require hig
nerated from ou

address these c
labora�on with
xibility. To ensu
se sta�ons was
esult, UQ deplo
tors that did no

ere is o�en no r

h bandwidth an
utdoor loca�on

challenges, UQ
h Samsung to pr
re ini�al covera
built using prim

oyed only base s
ot require groun
oom on top of

nd in which mo
ns.

designed its ne
rovide high leve
age, a dense net
marily roo�op lo
sta�ons with sm
nd equipment, f
buildings (Figur

 

|5|

re traffic is

twork in
els of
twork of
oca�ons. As
mall form
for which
re 3).



Fig
(So

Th
fin
pr
co
an
ph
co
st
co
th

Ac
of
re

gure 3. Base stati
ource: UQ)

he smaller base
nd suitable cell s
rocess: each cel
omplete installa
ntennas are mo
hase of the insta
ommissioning, f
a�on’s coverag

overage and per
he loca�on.

ccess to KDDI’s
f fiber connec�v
eliable, high cap

ions and antenna

sta�on footpri
sites, and also a
l site required t

a�on and comm
ounted quickly. T
alla�on is the b
from the RF surv
ge and performa
rformance to th

fiber backbone
vity in urban are
pacity backhaul

as for roo�op ins

nt made it easie
accelerated the
three to four da

missioning. Base
The most �me
ackhaul setup a
vey and tes�ng
ance, to the fine
he specific chara

e and widesprea
eas provide UQ
network. Only i

stalla�on

er for UQ to
installa�on

ays for the
sta�ons and
intensive

and the
the base

e tuning of
acteris�cs of

ad availability
Q with a

in a few

loca
add

Fr
a
Wh
acr
the
the
sub
sim
in t
gen
com
for

As a
ind
wh
mu
traf
and
this
evo

UQ
goo
cos

Pico
loca
cov
inst
ava
imp

Sinc
to i

a�ons does UQ
di�onal roo�op

rom a c
capaci

hile roo�op bas
ross urban areas
e capacity densi
e number of sub
bscribers genera

milar to the data
the US but it is s
nerated by cellu
mmon for smart
laptop users).

a result, UQ is g
oor coverage a
ere it has estab

ul�ple solu�ons
ffic loads. As ne
d subscriber usa
s is an area of in
olu�on.

Q uses distribute
od access to bui
st associated wi

ocells are also u
a�ons. Outdoo
verage in high r
talla�ons are to
ailable. In many
pact the effec�v

ce the ini�al ne
improve covera

Q employ wirele
p space.

coverag
ty driv

se sta�ons prov
s, they are not a
ity requirement
bscribers increa
ate 7 GB per mo

a traffic generat
substan�ally hig
ular subscribers
rtphone users w

gradually increa
nd on increasin

blished ini�al co
for different en

ew equipment s
age pa�erns be
ntense experim

ed antenna syst
ildings and whe
th the installa�

used, in both ou
r picocells can b

rise buildings wh
oo difficult to m
y environments,
veness of this so

etwork rollout, U
age where need

ss backhaul, wh

ge driv
ven netw

ide the needed
always sufficien
ts, which keep g
ses. On average
onth of traffic, w
ed by Clearwire

gher than the tr
(500 Mb per m

with data plans,

asing its focus o
ng capacity in th
overage. UQ is d
nvironments an
solu�ons becom
ecome be�er un
enta�on and ra

tems (DASs) wh
ere it can jus�fy
on of the equip

utdoor and indo
be used to impr
here indoor equ
anage or backh
, interference m
olu�on.

UQ has deploye
ded. The repeat

 

|6|

hich requires

ven to
work
coverage

nt to meet
growing as
e, UQ
which is
e subscribers
raffic levels

month is
and 2 GB

n improving
hose areas
deploying
nd expected
me available
nderstood,
apid

ere it has
y the higher
pment.

oor
rove indoor
uipment
haul is not
may severely

ed repeaters
ers extend



 

|7|

the coverage of a base sta�on by transmi�ng traffic from
subscribers who are close to the repeater.

UQ is increasingly interested in using picocells that, similarly
to femtocells, use wireline connec�ons for the backhaul.
This approach relies on less expensive equipment, but it
leaves UQ with li�le control over the subscriber experience,
because the connec�on is shared, and UQ has no view into
the performance of the backhaul link—or any way to
manage it. In this solu�on, interference can be eliminated if
picocells use a different spectrum channel. The
management of a high number of picocells may, however,
create substan�al overhead at the access service network
(ASN) gateway. To avoid overloading the ASN gateway that
serves the macro base sta�ons, UQ plans to manage
picocells with a separate ASN gateway.

As it con�nues to assess the performance of different
solu�ons for indoor coverage, UQ determines what the
most effec�ve solu�on is on a case by case basis. It is also
working closely with KDDI to provide solu�ons specifically
targeted to the enterprise. On a corporate campus, in
offices, or at a warehouse, KDDI is typically the client facing
party that understands the specific performance
requirements, while UQ is responsible for iden�fying and
deploying the best suited solu�on. This is an area with good
growth prospects, but mul�ple equipment form factors and
business models need to be explored before large scalable
deployments can be rolled out.

Pu�ng interoperability to
the test
One of the big promises of WiMAX is interoperability across
vendors. Because they want to offer a wide choice in
subscriber devices, operators realize that interoperability
between device and infrastructure vendors is required from

commercial launch. There is however another level of
interoperability—among network elements—that has not
been extensively tested because, in ini�al WiMAX networks,
operators have preferred to keep the number of equipment
vendors to a minimum.

UQ has chosen since the beginning to work with Samsung
as the main equipment vendor, but it has also integrated
other base sta�on equipment into the network. For the ASN
gateway and the core network elements, UQ has worked
with Samsung and other partners. The majority of large
WiMAX operators choose mul�ple base sta�on vendors,
but they typically pick one vendor for each market. As a
result, within each city or urban area all the handoffs are
between base sta�ons from a single vendor. UQ has
pursued a different approach and installed some base
sta�ons from a variety of vendors within the markets
deployed by Samsung, thereby having to support
interoperability in handoffs between base sta�ons.

According to Fumio Watanabe, CTO at UQ, “interoperability
among vendors is not problema�c if the network
management func�ons are well implemented, and the
interfaces between network elements are well defined.” To
this end, UQ further defined the R6 interface that links base
sta�ons to the ASN gateway, to improve handoffs when
base sta�ons from different vendors are installed at
con�guous loca�ons.

Hyungwon Suh, President at Samsung Telecommunica�ons
in Japan, who has led the UQ project from its incep�on,
took on this challenge as an in depth test of the
interoperability of WiMAX infrastructure outside the lab, in
a commercial network. “UQ and Samsung had established a
very close working rela�onship from the ini�al pilot to the
commercial launch, and this enabled us to coordinate
effec�vely our efforts to create a robust and fully
interoperable mul� vendor network,” Suh said.
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Unlocking the wireless
internet
UQ presents a clear proposi�on to subscribers: free and
unencumbered internet access, wherever they are. They
can choose the devices they want, buy them in their
favorite store, ac�vate their plan and cancel it when they
want, add another device to their plan, and access all the
contents and applica�on they want.

No longer do prospec�ve subscribers have to go the
operator’s store. They can subscribe to the service online or
through an MVNO partner. UQ has no retail stores, nor is it
channeling precious financial resources into building a
brand. Instead, it relies on partners with well recognized
brands to sell the service on its behalf. There are some UQ
branded devices, but subscribers are under no pressure to
use them instead of devices they can easily buy in one of
the major electronics stores. And in most cases, subscribers
are not �ed to the service provider for the long term, as UQ
does not impose long term contracts on its subscribers. If a
subscriber uses the network only rarely, a pre paid op�on is
available for a one day period.

To capture both heavy and light users, UQ has two plans.
The flat plan provides unlimited access for a fixed price to
users who want the freedom to use the network as they
want.

Lighter users are be�er off with the step plan, with a very
low, fixed monthly fee that provides a very limited traffic
allowance (1.1 MB) but allows the subscriber to pay for

addi�onal use. The monthly fees are capped, so that
regardless of traffic generated, the subscriber knows that
the fees will not exceed the ¥4,980 (US$61) threshold on
any billing cycle.

Interna�onal roaming is the latest feature that UQ has
introduced to its subscribers. The service is currently limited
to the Clearwire network in the US, and to embedded
laptops. But UQ is commi�ed to expanding the roaming
agreements to other operators, such as KT in Korea. Ini�ally
the roaming agreement simply allows the visi�ng subscriber
to connect to the host network and to pay for access by
credit card. Eventually, WiMAX operators expect to
establish more streamlined roaming rela�onships that will
allow visi�ng subscribers to be billed for host network
access directly by the home operator (e.g., UQ subscribers
visi�ng the US would be billed by UQ for accessing the
Clearwire network).

Regardless of the plan they choose, all subscribers are
treated equally. UQ has so far chosen not to manage
network traffic with quality of service (QoS) or deep packet
inspec�on (DPI), or by thro�ling heavy users, because it
sees such interven�ons as they conflict with its stated goal
to provide access to an open network. While steep
increases in network load may require some traffic
priori�za�on in the future, UQ prefers to increase network
capacity to accommodate the addi�onal traffic, rather than
manage it in ways that could alienate its customer base.

This is perceived as an important market posi�on for UQ,
because most subscribers choose UQ for its superior
performance to 3G cellular networks. Subscribers may see
traffic management in a nega�ve light, as a way for the
network operator to impair subscriber experience and limit
available resources.
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Beyond the laptop
UQ has a bold device strategy for the long term. It envisions
that subscribers will increasingly want to use mul�ple
devices, many of which will be �ed to very specific usage
models (e.g., digital readers or game consoles). Most of
these devices will have Wi Fi, but the addi�on of WiMAX
connec�vity will increase the convenience of use, as WiMAX
has broader wide area coverage. Today, subscribers s�ll
predominantly use laptops, and this is reflected in the
device lineup currently supported by UQ. To encourage the
prolifera�on of connected devices, UQ has adopted a three
pronged approach.

First, UQ adopted a retail model for devices, which
encourages subscribers to choose and buy the devices they
want, and then register them on the network. At the same
�me, this approach en�ces manufacturers to develop a
wide range of devices for the Japanese market, as they do
not need to have distribu�on deals with UQ and its MVNOs
to sell their devices.

Today, subscribers can choose from over 40 WiMAX
embedded laptops, mul�ple data cards and dongles, and
Wi Fi gateways, from ten manufacturers. While a few
devices are UQ branded, the majority are directly sold by
retailers. To ensure interoperability, all devices are required
to have passed the WiMAX Forum cer�fica�on process as
well as the UQ WiMAX Cer�fica�on Program, which tests
specific func�onality�ed to the UQ network.

A second ini�a�ve was launched to accelerate device
adop�on. For a small (US$2) fee, UQ subscribers can add
devices to their plan and log in to the network using the
same authen�ca�on creden�als. Only one device at a �me
can be connected. This prevents subscribers from sharing a
plan with other people in an unfair way.

So far, few subscribers have selected this op�on, because in
most cases they use the WiMAX connec�on for their laptop
(UQ and its partners do not yet offer WiMAX smartphones)

Service plans

UQ Flat
¥4,480 (US$55) per month for flat rate
service, with no contract requirements.

UQ Step

Subscribers pay a minimum of ¥380 (US$5)
per month and receive an allowance of
1.1 MB. For addi�onal traffic they pay ¥344
per MB (US$4), up to a maximum of ¥4,980
(US$61) for 14 MB. Any further traffic
during the billing cycle is free to the
subscriber.

UQ 1 Day
For ¥600 (US$7), occasional users can use
the UQ WiMAX and Wi Fi network for a
period of 24 hours.

Op�ons

UQ Mul�
Device

Subscribers can use their connec�on on
mul�ple devices, but only one device at a
�me can be connected. The subscriber
pays ¥200 (US$2) per month per device,
with a maximum of two devices allowed.

WiMAX
Speed Wi Fi

Subscribers with a Wi Fi mobile router can
connect mul�ple devices with Wi Fi and
use WiMAX for backhaul, at no addi�onal
cost.

UQ Wi Fi
Free Wi Fi access at UQ’s Wi Fi hotspots,
which include railway sta�ons, trains,
airports, and subway sta�ons.

World
WiMAX

Roaming arrangement to use WiMAX
outside Japan. Subscribers can connect to
the local network and pay for access by
credit card. Currently the roaming
arrangement is limited to Clearwire, and it
is free during the ini�al trial period.

Try WiMAX

Prospec�ve subscribers can try WiMAX for
free for 15 days. They receive a USB dongle
or a Wi Fi router from a retail store such as
Yamada or Nojima.
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About Senza Fili

Senza Fili provides advisory support on wireless data technologies and services. At Senza Fili we have in depth
exper�se in financial modeling, market forecasts and research, white paper prepara�on, business plan support,
RFP prepara�on and management, due diligence, and training. Our client base is interna�onal and spans the
en�re value chain: clients include wireline, fixed wireless and mobile operators, enterprises and other ver�cal
players, vendors, system integrators, investors, regulators, and industry associa�ons.

We provide a bridge between technologies and services, helping our clients assess established and emerging technologies, leverage
these technologies to support new or exis�ng services, and build solid, profitable business models. Independent advice, a strong
quan�ta�ve orienta�on, and an interna�onal perspec�ve are the hallmarks of our work. For addi�onal informa�on, visit
www.senzafiliconsul�ng.com or contact us at info@senzafiliconsul�ng.com or +1 425 657 4991.
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