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Abstract

In this paper. we propose a frequency assignment algorithm to minimize intermodulation
effect which is caused by nonlinear amplipification of the satellite transponder. Allmost all
of the published algorithms up to now are applicable to one-level SCPC systems. the
application range of those algorithms is very restricted from the viewpoint of actual
practice. In this paper. we develope and propose a new frequency assignment algorithm
which utilize the basic concept of Okinaka's DELINS-INSDEL algorithm to extend its
applicabilty from one-level SCPC systems to multi-level systems.

The proposed TDTI algorithm provides considerable generality in reducing
intermodulation effect in practical satellite communication systems because of its
alpplicability to muilti-level and multi-bandwidth systems as well as one-level systems.
Besides the TDTI algorithm which shows excellent characteristics in performance but
requires somewhat long excution time. the WTDI-SDELINS algorithm is proposed in this
paper to compensate TDTI s demerits in excution time.

Considering the fact that there are very little published sterategies for multi-level and
muti-bandwidth systems. the algorithm proposed in this paper is quite meaningful.
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Table 1. Frequency assignment and the
worst C/IM ratio.
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uf 2] 19.25,.26,32,34,36.37,38,39, 40

* Dominat 3#h= 12, Specific 331= 0.252 Al$s ok

F9)%

oA otirelel Ak

g it

upzbr] TDTI®] 71&/0del 2jspd, ch5edd 2%
thEi] A adlo o] sabA g Aefasle] =Y
1 INSDEL %3] AMg-s 28] wiAstax e
DELINS- INSDEL ¢xe] & ol4te] d5% F#3]
B3 5 qlokshlcl, E(DL o 2 o
o Alxgle) Fub wix] due]Fo /ER TDTI
dra]Eg Gl SCPC Alzwlol H-gste] 73k
A¥E DELINS-INSDEL ¢xaFog 74 23
o} w]indte] viehd Zlojct,

o 2 oppoe Alage] e FHoz
Wb TDTI ¢, dd#dd SCPC AlAdel
sl = DELINS-INSDEL ¢w2l§ ¥} +%
s veidla &S E(DE FH & £ ot
upepx] TDTI® 7] €NGE o] &3hd, 2719 HdA
Iief4] gt wiel o] DELINS-INSDEL
darelE olie] Asol rAdcd 4 Qlrh. 53
cteled SCPC AlawleA #<ld TDTIY 5%
71 ohEdd " ey Alagedls obrd A
ofgle]l a2 HEd & lonz duiiel S
A of$- wpdE sk = Qlet

f

V. TDTI &22I=

a

% hel wbEshE Aol A e Aol
£ uhes e T ko) $yEs 4%g +
% zoto] Sz ¥ wgsE AASGL Aeishe

WTDI (Worst Two-Carriers Deletion and
Insertion)®} A2 F wdahE A7 st 4kslsk
= STDI(Sequentially Two-Carriers Deletion
and Insertion)2} #ilo]r},

START
l FA = Initial Frequency Assignment

i

|7 Fmin = C/IM for the worst carrier of FA
¥i.¥2 l l

Determine the worst two carriers °

1

[ Delete two carriers{W1, W2} => FA-2 rFA FB
i
[ TI[¥1,%2,FA-2,Tain FB]* I Fmin = Tmin
]
[ Tein > Fmin ?
No
END

« o TI[ ] 713of ciy PAEE (blof dehATh

(a) WTDI 7]l gl Azxe



1994% 1H

[(Arguaent = 182,743 Tain.FB
I

[ Tain = 0 ]
T

[ Slot Number | = 1 ]
J
|

FAA - FAL ]

T
Can the 11 be inserted in slot | ?

[ es

Insert the ¥1 carrier into slot | i

FaA. = FAA(YE ]}

I
Slot Nuwber J < 1 |

] 9

F8B =
1

Can the 12 be inserted in slot J 7
[ res

FAs.

Insert the ¥2 Carrier into slot J

FBB. = FBBI¥2 J)}°

Vein = f{F8B.)
1
IF (Vain > Twin)} Tain = Vein: FB = FBB. _]

I No
3 = Nos 7
[ Yes
——~in{ 1 = NoS 2 ]
Yes

RETURN

o : FAALA. B} or FBB{A,B) means s resuitant {requency assignment that can t}c
obtained after carrier A is inserted into slot B with the current frequency
assignsent, FAA or FBB

And vhere, NoS means the total nusber of slots within a transponder,
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Table 4. Frequency assignment plans for 3-
level system .

(a) Okinaka®2] wix|at ™"

NO 1 2 3 5 6 9 12 13 14 15 31 32 33 34 36
Ty L L L L L L L L L L S S S s S
b —
NO | 38 39 41 43 45 76 77 80 84 85 86 A7 88 B9 90

TYPFEf § S S S5 S M M M M M M M M M M

(b) WTDI-SDELINS

NO 1 2 3 4 710 11 N4 29

TYPE] L L L L M M M M M § & s § §5 5§

NO | 50 §2 56 62 68 76 77 79 81

TYPE| § § § § S M M M M M L L L L L
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Table 5. Frequency assignment plan for 5-
level system.

Relative 1nput Output
No. |SLOT Nof - Power| B-Off{dB] B-Off[dB] C/1M[dB)
1 1 3.000 8.751 13.916 12.874
2 2 5.000 6,532 11.589 15,178
3 3 5.000 6.532 11.589 15.322
4 5 3.000 8,751 13.916 13.590
5 8 2.000 10.512 15.727 13.364
6 9 2.000 10.512 15.727 13.688
7 13 1.000 13.522 18.786 12,890
8 15 1.000 13.522 18.786 12.866
9 19 1.000 13,522 18.786 13,147
10 23 2.000 10,512 15,727 13.888
n 26 3.000 8,751 13.916 13.171
12 27 4,000 7.501 12.613 13.762
13 28 5.000 6,532 11.589 14.949
14 29 4. 000 7.501 12.613 13.582
15 30 4.000 7.501 12.613 15,022
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Fig. 8. Plot of frequency assignment for 5-
level system .
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