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If we want wireless broadband,If we want wireless broadband, 
we need wireless capacitywe need wireless capacity

Wireless capacity has increased approximately 1,000,000 times 
since 1957 

Breaking down these gains shows
a 5X improvement by efficient information coding techniques, 
a 5X improvement by designing better modulation schemes, 
a 25X improvement from wider spectrum, and 
A 1600X gain by reducing cell sizes and transmit distance

[“Femtocell Networks: A Survey”, (Vikram Chandrasekhar and Jeffrey G. Andrews, The University of 
Texas at Austin; Alan Gatherer, Texas Instruments), September 2008]

If we want true wireless broadband, we’ll need 
lots of base stations
very small cells
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Next Gen Wireless:Next Gen Wireless: 
Extremely smart wireless nodes!Extremely smart wireless nodes!

Higher data rates & Higher data rates & 
spectral efficiencyspectral efficiency
Support for more Support for more 
frequency bandsfrequency bands
Lower latencyLower latency
Fallback modes to Fallback modes to 
support legacy support legacy 
cellular systemscellular systems
Extreme Intelligence Extreme Intelligence 
provides tremendous provides tremendous 
flexibilityflexibility
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Applications Applications –– huge opportunities for innovation!huge opportunities for innovation!

Navi
gat

ion

Video 

con
feren

cin
g

Telematic
s &

Smart
 car

s

eCom
merc

e

Wire
les

s 

bank
ing

Busi
ness 

& Soci
al 

net
work

ing
Location based 

servic
es

Ente
rpr

ise
 

servi
ces

, M
essa

gin
g 

and
 email

Heal
thcar

eHigh
-sp

eed
 

out
door

 ac
ces

s

In f
ligh

t

con
necti

vity

Gam
ing



5

Serious Practical Challenges for Serious Practical Challenges for 
Next Generation HandsetsNext Generation Handsets

Antennas Antennas –– must must 
be multibe multi--band and band and 
support MIMOsupport MIMO
Battery life Battery life ––
more processing more processing 
and demand for and demand for 
larger, brighter larger, brighter 
screensscreens
Cost & feasibility Cost & feasibility 
of roaming of roaming 
services?services?

This is ok for 
the lab

Still ok to put 4 
antennas on back of 

a laptop

How do we fit MIMO 
antennas that really work 

into a real handheld 
form-factor?
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ThanksThanks
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