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ABSTRACT

In this paper, we propose an efficient method to allocate carrier frequencies so as to minimize
intermodulation products in two-level SCPC systems in which Hub station and many Remote
stations communicate each other through the satellite transponder. Also we present a very ef-
ficient method to evaluate intermodulation products with highly reduced CPU time in two-level
SCPC systems. We study and analyze the performance of some possible methods to extend the De-
letion and Insertion operation, which is proposed by Okinaka and applied to only one-level SCPC
systems, to two-level SCPC systems. The proposed algorithm is carefully selected out of these
methods and is optimized, which shows superior performance to any other published strategies, es-
pecially in that it has very excellent characteristics in terms of generality for practical application,
Considering the fact that most published strategies are seldom applicable to actual two-level SCPC
systems, we can say that the proposed algorithm in this paper is quite meaningful,
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B 3. TWTA A9E4 9 BESSEL #4* («=06.)[10]
Table. 3. Bessel coefficients for the characteristics of
TWTA
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Fig. 5. Plot of TWTA characterized by Table 3
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Table. 4. Comparison of the worst C /IM by Dedicated
zone method and proposed method

Okinaka WY E 4
AdeR k] AdEF Ay

1 L 1 L

3 L 2 L

4 L 3 L

5 L 4 L

6 L 5 L
12 S 14 S
16 S 21 S
21 S 24 S
24 S 30 S
30 S 33 S
34 S 36 S
36 S 39 S
41 S 42 S
44 S 45 S
49 S 47 S
55 L 53 L
56 L 55 L
58 L 57 L
59 L 59 L
60 L 60 L

ool C/IM 13.70 dB FHeotol C/IM 13.90 4B
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3 dB¢l 9ol LLSSSSLL, 6 dB ] 42 A9+
LSLSLSLSZ wjx|3l&= Aoz BT o714 u)
2 A4He] SSLLLLSS+ Large Carrier7} i 9390
2 ¥9¥v Small Carrierts o ¥Eo 2 a9y
& ojuj&lv], LLSSSSLLE Large Carrier& th % ¢
dpo g Fstn Small Carrier7t HQE Yl &
& g 9ulgty 1gla LSLSLSLSE Large
Carrier® Small Carrierg& m¥izog #dgA|7le
ofmj e},

gy 7 shuElE 9l Ald &%) UohA o]
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14709 AdEE= 12709 BEart e 38, =
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Fig. 7. Comparison of assignments by vuong’s results
and proposed method
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Fig. 8. Distribution of IMPs in terms of carrier
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# 5. Two-Level SCPC A| 280 th ¢ H & F b5t

Table. 5. optimal frequency assignments for Two-level SCPC system

(KN) | Hotel W5 el 2 A%
C /IM[d8]
(30,60) | 11.65 L) 2L 3L 4L 5L L) 1008
17(S)  19(5)  21(S)  23(S)  25(S) 27(S)  29(S)
BS)  35(S)  37(S)  3(S)  41S)  43(S)  46(S)
L) 530 54L)  55(L)  56(L)  57(L)  58(L)
59(L)  60(L)
(4080) | 1101 WL 20) 35 4L 58 sL) 7S
8S)  9(S)  10(5) 120S) 14(S) 19(S) 22(3)
26(5)  31(S)  36(S) 40(S) 41(3) 42(S) 43(S)
ML) L) 5L 53L)  54L)  57(L)  58(L)
60(S) 61(L) 66(L) 68(L) 69(L) 70(L) 72(L)
74(L) 76(L) 78(L) 79(S) 80(L)
(30,90) 14.12 1) 2(L) 3(L) 4(L) 5(L) 6(L) 8(L)
14(S)  25(S)  2(S)  33(S) 36(S) 42(S)  45(S)
48(S) 51(S) 54(S) 57(S) 60(S) 63(S) 66(S)
69(S)  74(L) 79(L) 84(L) 86(L) 87(L) 88(L)
89(L) 90(L)
(40,120) 12.64 1(L) 2(L) 6(L) 8(S) 9(L) 11(S) 12(L)
18(L) 21(L) 22(L) 33(S) 39(S) 42(S) 45(S)
49(S) 51(S) 53(S) 54(S) 60(S) 61(L) 66(S)
69(S) 73(S) 78(S) 81(S) 84(S) 86(L.) 87(S)
92(L) 94(S) 98(L) 101(L) 104(L) 108(L) 111(L)
115(L) 116(L) 117(L) 119(S) 120(L)
(30,120) [15.50 1{L) 2(L) 3(L) 4(L) 5(L) 6(L) 7(L)
8(L) 25(S8) 36(S) 40(8) 44(S) 48(S) 52(S)
56(S) 62(S) 63(S) 72(S) 76(S) 77(S) 84(S)
88(S) 92(S) 98(L) 100(L) 101(L) 102(L) 107(L)
113(L) 120(L)
(40,160) 15.33 1{L) 2(L) 3(L) 4(L) 5(L) 6(L) 7(L)
8L)  9L) 12(L) 30(S) 31(S) 38(S) 44(S)
53(S)  56(S)  58(S)  65(S) 68(S) 72(S)  82(S)
84(S)  88(S) 92(S)  96(S) 100(S) 108(S) 111(S)
116(S) 120(S) 125(L) 130(L) 141(L) 142(L) 143(L)
145(L) 147(L) 156(L) 158(L) 160(L)
(30,150) 16.18 L) 2(L) 3(L) 4(1) 5(L) 6(L) 7(L)
10(L) 23(S) 24(S) 42(S) 46(S) 55(8) 60(S)
65(S)  70(S) 75(3) 80(S) 88(S) 90(S) 95(S)
105(S) 110(8) 121(L) 122(L) 125(L) 137(L) 146(L)
148(L) 149(L)
(40,200) 16.54 (L) 2(L) 3(L) 4(L) 5(L) 6(L) 7(L)
8(L) 9(L) 10(L) 31(8) 38(S) 44(S) 48(S)
60(S)  65(S) 70(S) 74(S) 80(S) 85(S) 95(S)
100(S) 105(S) 110(S) 115(S) 125(S) 130(S) 135(S)
140(S) 145(S) 156(L) 162(L) 173(L) 174(L) 175(L)
| 7eL) 1870 189(L) 19350) 200(L)

*L.: lLarge carrier
S : Small carrier
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