
OFDM Basic Concept 



• Orthogonal Frequency Division Multiplexing (OFDM) is a multi-carrier modulation 
scheme 
– First break the data into small portions 

– Then use a number of parallel orthogonal sub-carriers to transmit the data 

• Conventional transmission uses a single carrier, which is modulated with all the 
data to be sent 

 

 

Single Carrier Company 

Multi Carrier Company 



• OFDM is a special case of Frequency Division Multiplexing (FDM) 

• For FDM 

– No special relationship between the carrier frequencies 

– Guard bands have to be inserted to avoid Adjacent Channel Interference (ACI) 

• For OFDM 

– Strict relation between carriers: fk = k·Df where Df = 1/TU 

(TU - symbol period) 

– Carriers are orthogonal to each other and can be packed tight 

 



 

OFDM Transmission model 



Orthogonality – the essential property 

 



 



 



 



 



 



The Peak to Average Power Problem 
• A OFDM signal consists of a number of independently 

modulated symbols 

• The sum of independently modulated subcarriers can have 
large amplitude variations 

 

• Results in a large peak-to-average-power ratio (PAPR) 
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The Peak to Average Power Problem 
• High efficiency power amplifiers are desirable 

– For the handset, long battery life 

– For the base station, reduced operating costs 

• A large PAPR is negative for the power amplifier efficiency 

• Non-linearity results in inter-modulation 

– Degrades BER performance 

– Out-of-band radiation 
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