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Bit Error Rate of Linear Block Codes for Diversity Systems in Fading Channels
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2 7/2 A8 4 (error/erasure correction) 534 nelE, H$EA4 (maximum likelihood soft) B&gdzal gl
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ABSTRACT

The bit crror rate(BER) of lincar block codes for diversity systems is evaluated in fading channels with three decoding algo-
rithms: error correction(EC), error/erasure correction(EEC), and maximum likelihood(ML) soft decoding algorithms. BPSK is
used to transmit code symbol and maximal ratio combining is used in the receiver. Ideal interleaving is assumed. EEC gives 0.3~
2.0dB gain over EC for a (7, 4) Hamming code. The gain of EEC over EC decreases as symbol diversity order increases. ML soft
gives 1.5~5.0dB gain over EC. With coding scheme for diversity systems, code which has high symbol diversity order shows low
BER for both error correction and error/erasure decoding algorithms. For ML soft decoding algorithm, code which has high prod-

uct value of the symbol diversity order and the minimum distance shows low BER.
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X Ao &S HALT®. $A7CA chol A E
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Fig. 1. Coding scheme for diversity systems
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(7. 4) Hamming #%9 Y24, $398, A(, D, A; ]
Table 1. Information vector, i code vector ¢, A(j, 1), A; andI of (7, 4) Hamming code.
i C Wy (D) Wy(c) A(j 1) A I;
0000 0000000 0 0 A(0,0)=1 Ap=l 1=0
1000 1101000 1 3 A(3,1)=3 Ag=T I;=12/17
0100 0110100 1 3 A(3,2)=3 AT I=16/7
1100 1011100 2 4 A(3.3)=1 A=l =4
0010 1110010 1 4 A4,1)=1
1010 0011010 2 3 A(4,2)=3 ade a9 &=
0110 1000110 2 3 A(4,3)=3 AF0 % 9 5%
1110 0101110 3 4 A(7.4)=1 %4
0001 1010001 1 3
1001 0111001 2 4 a9l9]
0101 1100101 2 4 A(j1)=0
1101 0001101 3 3
0011 0100011 2 3
1011 1001011 3 4
0111 0010111 3 4
1111 1111111 4 7
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SH/AAEY Bxdnadgd 2733 Sudaeiisd (7.4, 3) 37} 714 @& PbE YepdE 1d 4
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5¢ 273 Haxdmagel ddld 5.0 dBY ol ¥ Lol & B3 e PhE Bl
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Fig. 2. BER of (7. 4) Hamming codes for erasure and maximum likelihood (ML) soft decoding
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E I oei7iA F3e A8
Table 1. A;and I; of some codes.

(n, k. d) A I;
(7.4.3) Arl, AFT, AFT, AFl 170, 5=12/7, I=16/1, 14
(14.4.7) Al A8, AgT I=0. =2, I¢16/7
(21,4,9) Acl, AFT, AT, A=l 170, L=12/7, L=16/7, =4
(42,4.15) Al A=b. A5, Ay=2, I70. 1s=9/5. Ly=2.
Aurl, Agel. Ayl L4, =2, Iy3
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Fig. 4. Bit error rate with error correction decoding algo-
rithm of some codes which are n cdot L = 42 where
n is code length and L is symbol diversity order.
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Fig. 5. Bit error rate with error/erasure correction decoding
algorithm of some codes which are n- [~42 where n
is code length and L is symbol diversity order.
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Fig. 6. Bit error rate with maximum likelihood soft decod
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