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Abstract

Recommendation ITU-R $.1062 specifies the performance of digital satellite systems. The performance objectives were
given in terms of bit error probability divided by the average number of errors per burst versus percentage of time. This
performance objective is highly dependent on the forward error correction (FEC) coding schemes used in the system. This
implies that we need an effective way of estimating the error performance of a system by the given FEC scheme. In this
paper, we derive theoretical formula to estimate performance measure of digital satellite systems defined in
Recommendation ITU-R S.1062. We demonstrate various estimation results, and verify them by comparing to the
simulation results.

Keywords : error performance, digital satellite communications, ITU-R, BER
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Table 1. Sateliite communication system design mask.
Bit rate Percentage of total time

(Mbit/s) {worst month) BEFfa

02 1010

0.064 100 10x10°®

02 7x107
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02 7x10°°

2.0 2.0 2x10®

100 2x10°

0.2 8x10

6.0 2.0 1x10°®

10.0 1x107°

02 4x107

51.0 2.0 2x107°

10.0 2x10°°
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Table 5. Weight distribution for turbo codes.

R=13 | R=12
31/106/954 | 18/159/954
32/265/1643|19/159/1431

packet size R =23
11/159/901

12/265/1325
13/1802/113
42

19/376/3384|12/188/1316| 9/27/ 171
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35/376/3760]20/376/3008[14/752/5264]10/148/1025

15/1504/122(11/1462
36/752/6392|22/752/6768 / 52051/ / 4 /%1

R =34
7/10/50
8/85/ 375

53 bytes

33/106/901
33/3476/338

20/5630/3551 9486/ 2335

188 bytes
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packet sizel R=13 | R=12 | R=23 | R=3/4
9.00 6.00 5.67 5.00
53 bytes 6.20 9.00 5.00 441
8.50 6.70 6.29 4.80
9.00 9.00 7.00 6.33
188 bytes |  10.00 8.00 7.00 6.93
8.50 9.00 8.13 6.62
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Table 7. Simulated a values for turbo codes.
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9.3x10°® 56x10° | 22x10° | 35x10°
6 /14.0 /12.8 /17.1 /11.3
1.4x10°° 9.7x107 | 57x107 | 9.9x107
/10.6 /10.6 /9.0 /7.8
2.3 x107° | 1.6 x10° | 64 x10° | 65 =10
/23.7 /20.8 /26.6 /18.3
15 3.3x107° 24x10° | 93x10° | 1.9x10°
/16.5 /145 /18.9 /12.2
5.6x107 43x107 | 3.0x107 | 6.0x107
/11.6 /10.8 /89 /19
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