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Performance evaluation for optimal power assignment and
frequency plan of carrier groups
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ABSTRACT

As a method for effective utilization of the limited power and frequency resources in satellite communications,
this paper develops software which can assigns the optimal power of input carrier groups in the multi-level SCPC
systems and performs evaluation to a various satellite link environment. Using the developed software, the paper
presents performance according to the frequency plan of carrier groups and suggest a frequency plan method for
performance improvement of satellite link.

A various interference and noise caused by satellite link are analyzed for reliable performance evaluation. The
performance criteria for evaluation is classified into 2 categories according to the CNR of destination receiver earth

station.
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Fig. 1. Unsymmetrical frequency plan of carrier groups
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Fig. 11. Partition of carrier groups(unsymmetrical fre-
quency plan)
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Table 2. Performance Comparison according to partition
of carrier groups(unsymmetrical frequency plan)

W Block | Level A2, A | o | Htshd
she] ;ﬁ ;ﬁ C/NSl & | C/N |
VTN (@Bl | 1Bl | [dB)

. ~26.96
Initial | 140 | 2 | 2 4301|1680 | o
imized | 140 2 9 sor | B
Optimized | 14 2 1.925 is. 3035
- —-26.96
Initial | 140 | 4 | 2 4301 | 1680 | (o
o ) -25.18
Optimized | 140 | 4 2 1.223 16.0 30,04
o . ~26.96
Initial 140 6 2 4.300 16.80 L9696
. \ —25.20
Optimized | 140 6 2 LIS 16.07 —29.97
- —26.96
Initial | 140 | 8 | 2 4301 | 1680 | oo
Optimized 2|1 ooy | oA
ptimized | 140 | 8 047 .03 ~2995
. —26.96
Initial | 140 | 16 | 2 4301 | 1680 | o
Optimized | 140 | 16 Loy e O
plimize 2 02 X —2997
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Fig. 12. Performance Comparison according to the input
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Table 3. Performance comparison according to the par-
tition of carrier group(symmetrical frequency

plan)
Ll Block | Level A4, Hd | Y& | FAsE
o) o}"i ;Vi C/Nel & | C/N |B4aay
17777 Bl | 4Bl | [dB]

N ; —28.05
Initial 180 4 2 4.112 16.2 ~28.05
o 3 -26.10
Optimized | 180 4 2 0.621 15.5 —31.69
N 632 —28.05
Initial 180 8 2 4.383 16. —28.05
o % —26.19
Optimized | 180 8 2 0.427 154 ~31.40
. 673 —28.05
Initial 180 | 16 2 4.577 16. —28.05
-26.21

Optimized | 180 | 16 2 0.656 15.44 ~31.33
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Fig. 14. Performance comparison according to the input
backoff
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Table 4. Performance comparison according to the pos-
ition change of carrier groups
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= 0
0 TT) eel sl | Bl
Initial | 140 ] 2 | 2 | 430 (1680 269618
nitia . . —2696[A] )
o ~25088] | ¥
Optimized | 140 | 2 2 1.93 15.97 ~30351A] |
N i T "
mial | 140 2 | 2 | a3 |16s0] SNAT
i ‘ 1 -2696/8] | !
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ptimize A A _ ! i]
] T 25. 08[71?]’ s
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nitia 2 - 16. —%. 96[A]
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ptimize . . —30.19(A] 75
- - 4
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nitia L 16. —2696[8] ;
T
N ! —30.13(A1 | %
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