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Summary Summary 

• Introduction to unlicensed spectrum and UWB

• Examples of UWB systems

• Application examples
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Tendency to allocate more unlicensed spectrumTendency to allocate more unlicensed spectrum

• UWB is about low power transmission and non-
harmful co-existence with other services

• Unlicensed use sharing licensed spectrum
• Radio systems are smarter than 70 years ago

• Spectrum management based on old assumptions

• Future UWB systems will be different from systems 
analyzed before rulemaking 

• UWB spectrum characteristics allow 
• high bit rate, short range (MBOA)

• low power, location awareness (IEEE 802.15.4a)

ISM: Industrial, Scientific, Medical

U-NII: Universal National Information Infrastructure 

MBOA: Multiband OFDM Alliance

UWB: Ultra-wideband
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The cost of licensed spectrum halves every six monthsThe cost of licensed spectrum halves every six months

Spect rum Auct ions

1994: 500kHz at $213M
Interact ive Video and Data 
Services 

2000: 12MHz at $1.2M
Broadcast  Auct ion
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FCC spectrum maskFCC spectrum mask

Same limit of unintentional radiator allowed by part 15 for EMI
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Source: Ed Thomas, FCC, 2003 



4

9/1/2004 Slide 7

Interference to existing signalsInterference to existing signals

UWB 

Transmitter 

“…we detected no changes in the spectrum, 

video quality, E
b
/N

0
or pre-Viterbi BER of the 

FSS downlink signal when the UWB transmitter 

was turned on. ”

[Source: Infocomm Development Authority of 

Singapore (IDA), June 2004]

“Results have shown levels of interference similar 
to what is already allowed by the rules”

[Source: MBOA, January 2004]
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Example of Single Band UWBExample of Single Band UWB

BW- 10dB = 7.26 GHzST Micro: doc.: I EEE 8 0 2 .1 5 -0 3 / 1 3 9 r3
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DS-UWB
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Spectral KeyingSpectral Keying™™ ModulationModulation
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• Transmit 2 or more subpulses 
using different bands

• Order of bands defines symbol

doc.: IEEE 802.15-03/105r0
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Example of Example of multibandmultiband UWB: OFDMUWB: OFDM

t ime

f req
(MHz)

3168

3696

4752

4224

312.5 ns

Guar d I nt er val f or
TX/ RX Swit ching

Time

Per iod = 937.5 ns

9.5 ns

60.6 ns
Cyclic
Pr ef ix

Source: Infocomm Development Authority of Singapore (IDA)

Credits:  TI TG3a proposalCredits:  TI TG3a proposal
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MBOA(*) specification summaryMBOA(*) specification summary
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MBOA PHY Specificat ion 1.0
• Band Swit ching

• Within Band Set  # 1
• 3.168 – 4.752 GHz

• Bands 1, 2 and 3
• Each occupy 528 MHz

• Band Subcarr iers
• 128 tone OFDM
• Tone width:  4.125 MHz
• Tone modulat ion:  QPSK

MBOA PHY Specificat ion 1.0
• Band Swit ching

• Within Band Set  # 1
• 3.168 – 4.752 GHz

• Bands 1, 2 and 3
• Each occupy 528 MHz

• Band Subcarr iers
• 128 t one OFDM
• Tone width:  4.125 MHz
• Tone m odulat ion:  QPSK

Global Solut ion: Flexible band plan and use of OFDM 
subcarr iers allows for  “ spect rum  shaping” which can be 
used to m eet  worldwide regulatory requirem ents
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• Band Swit ching

• Within Band Set  # 1
• 3.168 – 4.752 GHz

• Bands 1, 2 and 3
• Each occupy 528 MHz

• Band Subcarr iers
• 128 tone OFDM
• Tone width:  4.125 MHz
• Tone modulat ion:  QPSK

MBOA PHY Specificat ion 1.0
• Band Swit ching

• Within Band Set  # 1
• 3.168 – 4.752 GHz

• Bands 1, 2 and 3
• Each occupy 528 MHz

• Band Subcarr iers
• 128 t one OFDM
• Tone width:  4.125 MHz
• Tone m odulat ion:  QPSK

Global Solut ion: Flexible band plan and use of OFDM 
subcarr iers allows for  “ spect rum  shaping” which can be 
used to m eet  worldwide regulatory requirem ents

(*) www.multibandofdm.org
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RF CMOS for UWBRF CMOS for UWB

Standard CMOS Ult raw ideband Single - Chip Solut ions 

EE Times
May 17, 2004

By Dan Meacham and Krishnamurthy Soumyanath

Using appropriate design techniques and optimizations an ultrawideband multiband-

OFDM analog front end can be implemented in low-cost standard CMOS. 
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Main interest in two areasMain interest in two areas
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Many stars need to be alignedMany stars need to be aligned
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Key Contributors Group:

Promoter’s Group

W ire less W ork ing Group

Board of DirectorsBoard of Directors
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Industry timeline for WUSB Industry timeline for WUSB 

10/1/05

End –
Products 

on shelves

4/1/05

End –
Products 

prototypes

1/1/05

Silicon 
engineering 

samples

7/1/05

Start 
product 

certification

Plug fests
10/1/04

Spec 0.9

8/1/04

Spec 0.8

You 

Are 
Here

4/1/05

Spec 1.0
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High bit rate applicationsHigh bit rate applications

I nternet 

Mobile Home

Network Services

i.LI NK

Memory Stick

doc.: IEEE 802.15-02/043r0

Sony ’s V ie w

Consum er  Elect ron ics
W ire less Mu lt im edia

Va lue  Pr oposit ion :  H undr e ds of  M bps ope r a t ing  a t  lo w  pow e r  a nd p r ov ide d a t  low  cost
ena b l ing  w ire less m u lt im edia  a nd h igh  speed ca b le  r ep la cem ent

Office

(opt)

Office
(core)

etc…

802.11x

doc.: IEEE 802.15-02/139r0

I ntel ’s V iew

Pe r sona l Com pu t ing
W ire less Desk t op

PNC

PNC

?

Source : I EEE 8 0 2 .1 5 - 0 3 - 502 - 0 1 - 0 0 3 0

N ok ia ’s V iew

M obile  Connect iv i t y

• Supported data Rates
1 1 0 , 2 0 0 , 4 8 0  Mbps

• Range: 1 0 m , 4 m ,  4 m

• Pow er : 1 0 0 m W , 2 5 0 m W
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Conclusions Conclusions 

• Opportunity for spectrum sharing

• High performance, low cost systems are feasible

• Commercial opportunity for high bit rate applications 

• Strong industry support worldwide


