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This research presents the performance of Gibbs sampling iterative MIMO detection and decoding scheme with 
maximum ratio combining (MRC). 

In conventional Gibbs sampling schemes, a Gibbs sampling algorithm is directly applied to received signals. 
When it is applied to signals with higher order modulation symbols, a stalling problem occurs [1]. In [2], Gibbs 
sampling MIMO detection scheme with MRC was proposed. In the proposed scheme, each candidate symbol is 
updated with a metric calculated by multiplying corresponding MRC coefficients to the received signal vector. In 
this case, the convergence speed of the metric for the received signals even with higher order modulation symbols 
improves and the computational complexity for the update of a transmit candidate symbol vector can be reduced. 

In the Gibbs sampling MIMO detection, the 𝑛𝑛𝑡𝑡th symbol in a candidate transmit symbol vector is renewed as 
𝑋𝑋𝑛𝑛𝑡𝑡
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(𝑡𝑡) is the 𝑛𝑛𝑡𝑡th transmit symbol candidate, 𝑁𝑁𝑇𝑇 and 𝑁𝑁𝑅𝑅 are the numbers of transmit and receive antennas, 𝐑𝐑 
is the 𝑁𝑁𝑅𝑅 × 1 received signal vector, 𝐇𝐇 is the 𝑁𝑁𝑅𝑅 × 𝑁𝑁𝑇𝑇 channel response vector, 𝑄𝑄is the mixing ratio that is set to 
1/2𝑁𝑁𝑇𝑇, 𝛼𝛼 = 1.5 is the temperature parameter, 𝛾𝛾𝑛𝑛𝑡𝑡

𝑘𝑘  is the log likelihood ratio (LLR) for the  𝑘𝑘th of the 𝑛𝑛𝑡𝑡th symbol, 
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 where [∙]𝑇𝑇  represents transpose. To further improve the 
convergence performance, the LLR output from a turbo decoder is used to calculate the following probability as, 
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 if the 𝑘𝑘th bit that consisits the 𝑛𝑛𝑡𝑡th candidate symbol is + 1 
if the 𝑘𝑘th bit that consists the 𝑛𝑛𝑡𝑡th candidate symbol is − 1  . 

 
Figure 1. Bit Error Rate Performance 

 
Figure 1 shows the bit error rate performance of the mixed Gibbs sampling MIMO detection with and without 

LLR feedback from a turbo decoder. Numbers of transmit and receive antennas are 2 × 2, a coding rate is 1/3, 
QPSK modulation is used. The number of Gibbs sampling iterations is 2, the number of turbo decoding iterations 
is 7, and the LLR feedback is applied after the 3rd iteration. As it is clear that iterative detection and decoding 
improves the performance significantly. 
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