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e OFDM Sc h eme Short Tramning Sequence  Long Training Sequence

— Orthogonal FDM (et [t 8t o [ [t [o 12| T T, o1 Signal Joi| Data )
— Mostly burst Structure@  “packet Detection Freq.  Fine Packet Tuning
Sync. Channel Estimation

IEEE802.11asignal burst [1]
e Block Diagram of a General OFDM Recelver
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Paqket Detectlon and Frequency
n hronlz'u :

e Packet Detection

— Shows the approximate beginning of the frame
— Based on delay and correlation algorithm

Pr(n)
OFDM Y X
Signal  delay |conjucation Packet detection by applying
r(n) ,| D ()" delay and correlation algorithm
(1))

cacanl=t

L-1

Cl (n)=Zr(n+k)r*(n+k+iD)

0 Cre ()
= L-1 thr(n) = W

prr(n)zzr(n+k+D)r*(n+k+D):Z‘r(n+k+D)‘2 Prr
k=0 =

IV qdiolab SCHUUCH 8
‘\V" 4 ARY

School of Engine: gumv

AN



Pe o

et Detectlon and Frequency

Pack
i hroniz tion

e Fregquency Synchronization
— Estimating frequency offset between transmitter and receiver

— Performed on the short training sequence using delay and
correlation algorithms
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Implementation of packet detection and frequency offset estimation in Simulink
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Packet Detection and Frequency
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Paqket De_tectlon and Frequency

e Fine Packet Tuning (Fine Frequency Synchronization)
— To find exact position of the beginning of the sequence
— Performed on the long training sequence usmg correlation

algorithm
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e Two estimation methods:
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P acket Detection
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Implementation of all symbol processing blocks of an OFDM receiver
'f\\ _ SCHULICH
XY iradiolab 8

School of Engineering

11

UNVERSITY OF
CALGARY,

&/



DSP/FPGA

L T S

e SDR development board from Lyrtech
— FPGA: Xilinx’s Virtex IV SX35 FPGA from,
— ADC: TI's ADS5500
— DAC: TI's DAC5687

Resource used to implement the OFDM-based

receiver for SDR application
. RAM Embedded | 10O
=loss )| Bee Blocks LUTS MULs | Blocks
7500 | 8028 11 | 10891 70 14

Lyrtech Virtex-4 FPGA SDR Development
Platform [4]
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e Rapid prototyping of the PHY layer of OFDM based-receivers

e Theory and implementation of packet detection, frequency
synchronization, and channel estimation/equalization

e Simultaneous utilizing of MATLAB/Simulink and VHDL code reduces
the complexity and minimizes the required resource

e Estimation of the required resources for the implementation on the
Xilinx FPGA VI based platform.

e Validation through implementation on an SDR development board
from Lyrtech.
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