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Abbreviations and acronyms 

 OTDM: Orthogonal Time Division Multiplex 

 SC-FDE: Single Carrier Frequency 

Domain Equalization 
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SC-FDE:   Transmitter structure 

Channel length: L 

CP length: P(P>L) 

Block length: M+P  
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SC-FDE:   Receiver structure 
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M-point FFT output 
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Space-Time Block Codes 

  2×2 STBC 

 Input： 

 

 

 Output： 

 1 2,x x
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4×4 STBC 

 Input： 

 

 Output： 

 

 1 2 3 4, , ,x x x x

* * * *

1 2 3 4 1 2 3 4

* * * *

2 1 4 3 2 1 4 3

* * * *

3 4 1 2 3 4 1 2

* * * *

4 3 2 1 4 3 2 1

x x x x x x x x

x x x x x x x x
X
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ML Detection 
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      ML for STBC 
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2×2 STBC (QPSK): 
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 MIMO   SC-FDE 
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STBC for SC-FDE 
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FFT output 

 DFT : 

   * *[ ]DFT x N n X n 
           

           

1

* * *

1 1 12 2 2

1 1 01 1 0

1 1 11 1 1

1

* * *

2 2 21 1 1

1 1 01 1 0

2 2 22 2 2

1 ... 1 01 ... 1 0

......

1 ... 1 01 ... 1 0
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Channel Estimation for MIMO SC-FDE STBC 

 Pilot design 

 Length of s1 :N/NT 
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Phase-shifted training sequences 
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Pilot pattern: 

1 2 … NT …… 1 2 … NT 

1 2 … NT …… 1 2 … NT 

1 2 … NT …… 1 2 … NT 

1 … NT …… 1 2 … NT 

…
 

…
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Desired property of training sequences 

 Constant frequency-domain amplitude 

 

 Chu sequences of length P: 
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MIMO-OFDM vs. MIMO-OTDM 

Encoder Mapping STC

IFFT CP
TX

Filter

IFFT CP
TX

Filter

FFTCP
RX

Filter

FFTCP
RX

Filter

STC

IFFT

IFFT

P

/

S

Mapping Decoder

Only exits in OFDM systems

 Only exits in SC-FDE systems
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