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Introduction to UWB Multiband OFDM Proposed Standard (IEEE 802.15.TG3a)
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What is UWB? Benefits of UWB Technical Details Frequencies Used Industry Support of the Standard
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Where Will UWB be Used* Which Groups are Considering UWB?”. Our Research
e Mainly in short-range applications such as cable e |EEE 802.15 (Personal Area Networks) both
replacement (eg: Wireless USB) for high and low data rates ] ] ] ] ] i
« Distribution of audio. video and data . Wireless USB Promoter Group Potential Diversity Gains in UWB System Simulator
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_ o e Others including designers of radar and geo- What frequency selectivity is present in * High-speed simulator of the Multiband OFDM system
* Also has Radar and geo-location applications location devices the UWB channel? 2 e \Written in C++

e Our early results show there is
potential for diversity gains
UWB Channel Models e We can obtain diversity gain by
e coding across subcarriers

e increasing frequency-hopping

o
0

e Parameters such as data rate and coding scheme are easily changed
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e Uses pre-generated frequency-domain channel realizations (MATLAB)

o
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e Allows for addition/replacement of modules to test new schemes

Correlation magnitude
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Model Detalils Sample Channel Impulse Response length (currently only 3 symbols) s 4"‘"“,tt"‘:‘e%‘{:f'f‘f{%?é?qgggggggo,,m,‘g%m:::ffffsa:‘asﬁgg§  Used as the basis for simulation/verification of our research findings
1 ! ! e increasing interleaver depth A .
e Standard models for UWB developed by . J . . -P 128 _ _
IEEE 802.15 Channel Modeling Sub- * * ® using modulation diversity Simulator Block Diagram
Commi ttée e \We can analyze the effects and verify
o OS5 " — via simulations 0 " 1og % 64 32 0 Framing &
e Models consider range of usage scenarios - camer Carrer Data conv. Interleaver Carrier QPSK
= . . . Source # ) Modulator
for UWB 3 Spatial Diversity Temporal Diversity Encoder Insertion
e Channel impulse response (see right) - e \We can examine the effects of e Given a channel model that considers ¥
modeled as several clusters of arriving rays multiple antennas at the transmitter the time-varying nature of the fading Frequency-

. : . domain
 Individual rays are independent log- s , , anPd/or r_ecleflver d reliabili channel, we can determl_ne |f_there_ are channel ]
normally faded 0 o 20 30 e Potentia or increased reliabi Ity any potential temporal diversity gains simulator
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e Clusters also undergo a common log- Carrier Magnitude Histogram —
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Information-Theoretic Measures
How We Use the Models :
80 Why Information Theory?
e Pre-generate many realizations using 70 . . . . .
MATLAB code - e Information theory will allow us to determine the maximum theoretical performance
% : achievable by UWB, providing a benchmark with which to compare practical systems - -
e These realizations are converted to £ 50 Future Research Directions
frequency-domain representation (Fourier 5% What We Will Do « Consider MIMO (Multiple-1nput, Multiple-Output) schemes for UWB
transform) and stored £30 128 _
Th ¢ ulator inouts ch | Ezo— e Develop expressions for capacity and cut-off rates for the UWB system e Examine other proposed UWB standards (eg: CDMA-based UWB)
e The system simulator inputs channe _
realizations and uses them to simulate the 109 e Use these expressions to compare transmitter and receiver schemes and structures e Consider other channel models and/or develop new channel models
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