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● A quick refresher on the frequency domain 

● Using it to our advantage with OFDM 

● How OFDM solves almost every problem 
ever
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ASIDE:

“…?”



● there is a transformation between time and 
frequency domains 

● when we make certain transformations in 
the time domain, they have other 
predictable transformations in the 
frequency domain















Linear, time-
independent (LTI) 
transformations 
happened here



and therefore 
here, too!



Insight: if it’s easier to reason 
about transformations here versus here…



why not put our data 
over here instead of putting it here?
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INSIGHT: Things that happen in 
the real world happen mostly as 
LTI (Linear Time-Independent) 
transformations, which are a lot 
easier to pick apart in frequency 
space.
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Burst noise in time
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Inter-Symbol Interference (ISI)
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Multipath

“maximum 
likelihood”



Multipath
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● …



● LO drift — using phase data from pilots to move your LO 

● Doppler shift (“it’s like LO shift, but all the pilots move differently”) 

● Hierarchical data — different modulations on different subchannels 
for different signal strengths — can’t do that with a single bit stream 
SERDES!! 

● OFDMA / multiple transmitters — if you synchronize everyone at 
once, you can have multiple people talk on the same channel by 
giving them each different subchannels



● Cross-interleaving in time and frequency (logically 
adjacent bits can and should go in different symbols 
and different subchannels to mitigate burst errors)  

● Convolutional codes on top (soft decode) 

● Reed-Solomon / BCH / … codes on top (get the 
right answer)



● A quick refresher on the frequency domain 

● Using it to our advantage with OFDM 

● How OFDM solves almost every problem 
ever
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