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Research purpose:Research purpose:

➴This research is focused on a high-performance

and low-complexity OFDM receiver by taking

account of inter symbol interference (ISI) and

inter carrier interference (ICI) suppressioninter carrier interference (ICI) suppression.



Background-1: Multi-path Fading ChannelBackground 1: Multi path Fading Channel
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Background-2: Conventional post-FFT Carrier 
Diversity (CD) Combining Receiver
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background 3: pre-FFT adaptive array (AA) receiverg p p y ( )
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Hybrid AA/CD two-layer ReceiverHybrid AA/CD two layer Receiver
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1st layer: pre-FFT Adaptive Array (AA) Using Guard Interval 
(G ) f O S(GI) of OFDM Symbol (based on 2-element)
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1st layer:  pre-FFT 
SMI and MRC  Adaptive Array (AA) Schemes
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2nd layer: post-FFT

MRC And EGC Carrier Diversity (CD) Scheme
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Simulation: 5 Kinds of the Receiver ModelsSimulation: 5 Kinds of the Receiver Models
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ICI-1: the CTF Estimation in Doppler Channel
Linear interpolated in

symbol direction
Window-sinc filtered in
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ICI-2: post-FFT CD Combining Over Doppler Branchesp g pp
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ICI-3: post-FFT CD Combining Over Doppler Branchesp g pp
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Case-1: all the CD branch signal arrived from only the Forward / or Rear directions

fDlT fDlT 

Case-1:  all the CD branch signal arrived from only the Forward / or Rear directions.

CD over {+ fDlT} or {- fDlT}
Case-2: all the CD branch signal arrived from the Forward-Rear directionsCase-2:  all the CD branch signal arrived from the Forward-Rear directions.

CD over {± fDlT}.



ICI-4 : Using CD for ICI and Extra-noise Suppression
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➴ the CD over both CASE-1 (see left) and CASE-2 (see right) can depress the extra noise by 
comparing with 1-branch EQ. In CASE-2 is more effective.

➴ the CD over { ±fDlT } branches (right CASE-2) can suppress the ICI-noise significantly (58%).



Mobile application-1: 
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Mobile application-2: the Radiation Character of the 
Used Four Array Elements (half power BW=120o)
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Simulated three Channel ModelsSimulated three Channel Models



Adaptive Array-1: Beam-pattern of AA Schemes (SNR=35dB)
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Adaptive Array-2: Normalized CTF Varying With 
Subcarrier Index (with SNR=35dB,  no Doppler shift )
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Adaptive Array-3: Normalized CTF Varying With 
Subcarrier Index ( in beyond-GI delayed CHANNEL-III )
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Simulation result-1:
BER Performance in Channel-1 (short-delay)
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Simulation result-2:

BER Performance in Channel-2 (short delay)
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Simulation result-3:

BER Performance in Channel-3 (long delay)
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conclusionconclusion
1 Proposed hybrid AA/CD two layers receiver is analyzed1. Proposed hybrid AA/CD two layers receiver is analyzed.

2. The Hybrid receiver is a low-complexity method, it can halve CDy p y ,

branches in comparison with the conventional CD receiver.

3. The hybrid receiver is a high-performance approach.  

Especially, when the received signal suffers from large delayedEspecially, when the received signal suffers from large delayed 

or beyond GI delayed path conditions, by using the SMI AA in 

1st layer, the proposed hybrid AA/CD 2-layer receiver show

good performance while that of the conventional post-FFT CDg p p

receiver is degraded significantly. 


