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Concatenated Diversity System
for Bandwidth Efficient Communication
of Flight Type Air Node in Unstable Channel Environments
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Abstract

In this paper, we propose a concatenated diversity system to assure the data transmission reliability between
flight type air nodes which move according to their atypical orbit, then its performance is analyzed using
computer simulation and it is designed with hdl. The proposed system cannot only improve a bandwidth
efficient and coding gain from diversity TCM code but also the reliability of data transmission is high. From
the computer simulation result about bit error rate(BER) of the proposed system, we confirm that its BER
performance is about 11dB greater than TCM code at 10~ % and about 11dB greater than space time block
code at 10”* which has a full diversity gain. In addition, when we compare its BER performance with space
time trellis code which has both a diversity gain and a coding gain, the performance of the proposed system
is greater than about 1.5dB at 10~ °. Lastly, after designing the proposed system with HDL, we can confirm
that the operation result is correct.
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Fig. 1. Block diagram of concatenated diversity
system.
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Table 1. Generation matrix of 4-state diversity trellis
code

Code| 1 1 1 1 2 2 2 2
Type 901, 90,2 | 91,1, 91,2 | 901, 90,2 | 91,1, 91,2

0 0, 2) 2, 0) 0, 1) (1, 0)
1 2, 2) (1, 0) 0, 2) (3,
2 0, 2) (1, 2) (2, 3) (2, 0)
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Fig. 2. Diversity trellis code encoder.
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Table 2. Space time block code encoding table
with 2 transmit antenna.
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Fig. 3. A block diagram of STBC encoder.
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Fig. 4. A block diagram of concatenated diversity
system
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Fig. 6. Operation signal of concatenated diversity
system at transmitter.
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Fig. 7. Operation signal of concatenated diversity system at receiver.
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Table 3. Simulation parameters

Parameters Values

channel flat fading environments

diversity order 2

code rate r = 1/2(one dimension)
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