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ABSTRACT

Service allocation to satellite transponders under consideration of interference caused by inter-satellite and intra-satellite systems
is one of the most important issue in terms of optimal usage of satellite network resources. In this paper, we present a new and
show several simulation results to verify the proposed method. Especially, our concerns are concentrated on the cost (interference)
matrix which is believed to be optimal in obtaining the service allocation plan. The method and concepts presented in this paper

may be well applicable to making a plan for service assignment of the satellite communication systems.
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Fig. 1. Interference caused by inter-satellite systems
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Table 1. Assumed coding scheme for each service
AR ZA
m T\ A /\ MM = 1D REES IE R
K !} 4 I { = S, RS code(n=255, t=5)+convolutional code(R=7/8)
A YA BB Sy convolutional code(R=3/4)
S5 convolutional code(R=7/8)
,LH [_L /\: oy mﬂﬂ[ﬂ ‘.Qf 54 uncoded system
a8 2. FA7) U gl oA el A (#) 4714 RS+ Reed-Solomon $%% 9ulslz, n3t te 77t
Fig. 2. Adjacent satellite interference by the unit of RS %29 #4%4 2 o435 S ouidd. ¢, AgRs
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Table 2. Assumed interference due to adjacent satellites and link margin for each service

etz | (O/N)gey | (C/NDpg C/1 [dB] (C/N)pq, [dB] Margin [dB]
D [dB] [dB] Ti | Te| T3] Ta{ T { T2 | Ta | T4| Tt | T2 | T3 T4
|
Si 4.69 7 19 17 19| 24 [6.7316.59]6.73] 691} 2.04{1.90 12.04 | 2.22
S2 6.44 9 16 18 1 20 | 24 ]8.2118.49)8.67) 8.86}1.77}2.05]2.23 ]242
33 7.63 10 17 17 181 21 19.21[19.2119.36{ 9.67 1.58[1.58 {1.73 | 2.04
S4 11.31 14 16 19 191 22 112.8]12.8]12.8 13.4] 0.5711.50 [ 1.50 | 2.05
A21A (C/Nyeq D107 28 97 Y% C/N [dB]

(C/N) p S A FAANMNG /N (A [dB] - 7R

(C/NYH] C A FA gFERS de) A& kg [dB] - A

(C/N)Tot[l] IO]OQUOKWN)M/’W'* 101&11!1‘/1(!“1 [dB] ]

Margin!i] CljwA EAI7 ) g de Wel A48 Margin [dB]
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Table 3. Resultant BER due to service allocation to satellite transponders
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Table 4. Cost matrix due to optimal criteria

(a) #a (C/DYE HUZ e 7|E

b) ¥4 Margind HUZ 3= 7lE

A7 ID A7) 1D
A2 D Ti T2 T3 T4 AMA D T1 T2 T3 T4
Sy 6 8 6 1 Sy 2.95613.104  2.956 | 2.776
S, 9 7 5 1 S, 3.23012.955|2.772 | 2.575
S; 8 8 7 4 S; 3.420| 3.420 | 3.269 | 2.962
S 9 6 6 3 S 4.434 1} 3.503 | 3.503 | 2.949
(F) o714 cost = 25 - (C/D)E A4S (3) d7)4 cost = 5 - Margin2 & A&
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Table 5. Cost matrix obtained by proposed method
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Table 6. Parameters of the desired satellite system and interfering satellite system
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Fig. 5. Service allocation of the desired and interfering
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