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Suboptimum Decoding for Space-Time Trellis Codes in Slowly
Fading Channels
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ABSTRACT

We present a suboptimum decoding method for space-time trellis codes, which include maximum likelihood(ML)"™
and principal ratio combining(PRC)m, over quasi-static flat fading channels. In the proposed scheme, the receive
antennas are divided into A groups and the PRC is applied to each group, showing a flexible performances
between ML and PRC. When A is determined, we also propose the optimum grouping rules and performance
index(PI), which simply anticipate the relative performances. Moreover the performances are also evaluated when

receive antennas are correlated. Finally, Computer simulations corroborate those theoretical results.
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Table 1. Performance indices of two transmit and four
receive antennas using different configurations
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GPRC(K=2)
Number of PRC ML
samples Config.2 | Config.1
1,000 3.0464 | 3.3375 | 3.4930 | 4.0007
10,000 3.0620 | 3.3585 | 3.4914 | 3.9920

0.1 million 3.0669 3.3629 3.4976 | 3.9984
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Table 2. Performance indices of the four-state QPSK code
with two transmit and four receive antennas using different
detection algorithms when p, , =p; , =0.9 and p, ; =0

GPRC(K=2)
PRC ML
samples Config.3 |Config.2 |Config.1
1,000 3.3469 | 3.4188 | 3.5530 | 3.8372 [3.9334
10,000 3.4346 | 3.5064 | 3.6285 | 3.9097 [4.0036
0.1 million | 3.4292 | 3.5014 | 3.6263 | 3.9063 |4.0014

1.0 million | 3.4288 | 3.5012 | 3.6253 | 3.9063 |4.0013

Number of
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Table 3. Performance indices of the four-state QPSK code
with two transmit and four receive antennas using different
detection algorithms when p, , = p; , =0.9, p 53 =p, ; =0.5

and p, 4 =py, =0.2

1 ki

Number of GPRC(K=2)

zamples FRC Config.3 |Config.2 |Config.1 ML
1,000 | 3.5033 | 3.5655 | 3.6993 | 3.8763 |3.9718
10,000 | 3.5376 | 3.6005 | 3.7383 | 3.9308 |4.0265

0.1 million | 3.5002 | 3.5630 | 3.7008 | 3.8958 |3.9909

1.0 million | 3.5100 | 3.5731 | 3.7105 | 3.9049 |3.9999
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Fig. 3. Four-state QPSK space-time code
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Fig. 4. Eight-state 8-PSK space-time code
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Fig. 5. Performance of the four-state QPSK code with two
transmit and four receive antennas using different A’s
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Fig. 7. Performance of the four-state QPSK code when
receive antennas are correlated as in Example 1.
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Fig. 8. Performance of the four-statte QPSK code when
receive antennas are correlated as in Example 2.
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