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Abstract

The bit error probability of Reed-Solomon/convolutional concatenated codes can be more
exactly calculated by using a more approximéte bound of the symbol error probability of
the convolutional codes. This paper obtains the unequal symbol error bound of the
convolutional codes, and applies to the calculation of the bit error probability of the
concatenated codes. Our results are tighter than the earlier studied other bounds.
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Fig. 1. The block diagram of RS/convolu-
tional concatenated code.
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Fig. 2. Two types of convolutional encoder.
(a) (3. 2, 1) parallel type,
(b) r=2/3.1=4 serial type.
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Trellis diagram for the convolutional
code of r=2/3, L=4.and G=(6, 7, 15).
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Fig. 5. State diagram for the convolutional
code of r=2/3.L~4. and G=(6, 7, 15).
(a) State diagram,
(b) Exponential representation of
Fig. 5(a).
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o] ARE MAste] E 1] Aa)stelc}. b 7 | 88| 620{3712]21959] 127768720245
a 10]113| 732{4229|24502| 140328 | 781675
- o vt b 10{115| 747|4294]24795(141816/873016
£ 1. Ay el el vl a 13]140| 8594811|27338| 161265 |850446
AR a - B =T AR 9.bit b 13| 142| 874|4876|27631 | 155864 | 857787
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Table 1. Comparison of error symbol count (e) r=2/3. L=7, G=(71, 166, 112, 55, 177)

!

Of COnVOluthnal COdeS. Symbol size bourd\d| 11] 12| 13 | 14 15 16 17 18

. . s
bound a : this paper s upper bound a 11| 22| 25 | 68 | 148 | 343 | 762 | 1487
2 bit
bound b : upper bound of McEliece or Perez b |13, 27) 2875|175 | 416 910 | 1776
a 17| 31 35 | 8 | 196 | 464 { 997 | 1939
4 bit
b 18/ 36| 36 | 91 [ 211 | 492 | 1085 | 2035
(a) r_2/3- L=5, G=(16. 23, 3D 6 b a 22| 40| 43 | 104| 232 | 541 | 1149 | 2212
it
b 23| 45| 44 | 107| 247 | 568 | 1200 | 2294
a 27| 49) 51 | 120| 268 | 617 | 1294 | 2471
Symbol size| bound\ d| 4|5 ] 6| 7] 8|9 |10 | 1 8 bit
- b 28| 54| 52 | 123] 283 | 644 | 1345 | 2553
\ a 1]9 |82 |320(1417|6053|24583| 98158 —
bit
b 1(12|98 {388{1697|7228]29327 116896 (f) r=3/5. L=7, G=(34. 127, 45. 106, 172)
a 2|14(115[436 1855|7805 31322 [ 123838
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b 2(17)1221459{1935(8090|32318|127284
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4 bit 5 3103|615 2533119154 | 50424 | 215933 | 895534 ; bound b | 68(254' 950/3471|11405] 37553}126078!419739
T T T T T wel116| 6921270612847 52985|225559| 931640 | bound a | 79/250| 969|3534|11585| 38089 |127743:424966
b i 4 bit
8 pit b 52(122| 725]2809(13276] 54545|231452] 953623 ‘ bound b | 87]305 4007[12981| 42242140431 | 463589
a 58(135| 772{2962]13969| 57106|241078] 989729 { bound a | 99{303 4072]13166| 42760|142072, 468802
8 bit 6 bit pem e e -
b 61/141| 805308514398 58666|246971|1011712 ' " bound b |106(356 4543114557 46331 |154784]507439
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