ECE 257B: Principles of Wireless Communication

Lecture 4: OFDM
Dinesh Bharadia
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Wide Band vs Narrow Band Channel

Narrow band channel: Wide band channel:

* Flat channel  Multi-tap channel
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= Solution: )
OFDM: Orthogonal Frequency Division Multiplexing

" |dea: transmit symbols in frequency not time.



Transmit In Frequency Domain
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Frequency domain I\/Iodu\atlo)g
?71\\404 = Time pUe F

TR ol

<>L

QLY/ ULXFJ\\/WW

FYN= At

\
NONy Co

V\@l)




Orthogonality
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Orthogonality
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Orthogonality
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Overlapping Sub-Carriers
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Discrete Fourier Transform
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Orthoggonal Frequency Rivison Multiplexing
x,ﬁ T W(??Wﬂf'f %W[{”{J

)
fey-bomai
Frequernicy-Domain Time-D'omain Frequen -Domain
XQAM ‘ inusoids
1

Transmitter > Receiver
IFFT FFT

ERC et g

Mapping QAM source data onto Summation anaII i Recover mapped
N orthogonal subcarriers N subcarrier sinusoids QAM source data

Simplified OFDM System Block Diagram
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OFDM Symbol
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OFDI\/I Symbol Guard & DC Bins
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Channel Estimation
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FFT Window Synchronization
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Cyclic Prefix
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Packet Detection: Sliding Window
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Packet Detection: Cross Correlation
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CFO: Carrler Frequency Offset
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CFO: Carrier Frequency Offset
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CFO Estimation and Correction
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CFO Estimation and Correction
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Sampling Frequency Offset
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Phase Tracking
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v  Phase Tracking
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How many subcarriers?
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Putting It Together: OFDM
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Putting It Together: OFDM
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Today’s class in one slide

R:’ L :(Gjrr;t:;,. . €j21r¢;¢|:'1'4\'5}..,\.«+."v'.:rp],-"_'\iFFT) . Si(ﬂ¢k)HkX-i x

-+ ICI + n,-:k

36



