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ABSTRACT

Thaicom 3 is the latest domestic satellite of Thailand using Ku-band Transponders.Many
communication service such as DBS, point to point telephone and teleconference operate at this
frequency. Rain attenuation is the major effect that degrade the quality of service. Thaicom 3 link
budget base on ITU-R rain zone be founded that not enough to compensate this attenuation in
some area of the country. Then rain rate and rain attennuation are the impotant datas for
designed engineer use to counteract this phenomenon suitably. The aim of this research is provide
the important parameters to improve link availability degradation then we measured rain rate and
rain attenuation of 12.292 GHz down link signal Khlong Yai. This area is the heaviest rainning
area in the country about 4000mm./year. Recored data has been completed 1 year in 1998 when
compare to ITU-R modcl we founded they higher than ITU such as at rain rate 0.01 time
percentage , measured data is 220mmv/hr but ITU model is 150mm/hr.Rain attenuatin at 0.05 time
percentage, measured data is 20dB but ITU model is 16 dB. Moreover we find carrier to noise
ratio equal to 19 dB in the case of clear sky and 2 dB in case of 84 mm./hr. rainning condition.

From these data we can find downlink availability of communication system.
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QIan %1‘1umﬂawsmumnuﬂsvﬂumymm"l‘?nm CIN winfu wisilimesid sy lunissnan
C/N 1idaii[s]
gRsFIne ON G

[C/N,] =EIRP-L+G/T+10 log [k]-obo  dBHz (6.1)
[C/N]d=[C/No]d - 10 log [BW] dB 6.2)
T, =T (1-10"" K 6.3)

Ladwdnanveams wmmlewiaesiin F.= 12271 GHz

o

2upufiasvemsurdeumed vesnndion Tnoay 3 a}aq'ﬁ‘fﬂﬁmmmﬁﬁ BW= 36 MHz

3.EIRP ( Effective Isotropic Radiated Power ) mnaﬁ'es ﬂﬁﬁmmmﬁnummmamammuu
MAN EIRP 4103 {if1 EIRP = 57.1 dBW INAMANIAA1UNGVEIRP Contour Iuunt: 3

4. MAvINAFUHIGUINA 1 D= 0.69 11,

5.L ﬂamsaﬂﬂawammmmiuwuu 2 M NANBUITBI9INTLEEN NS Free Space
Loss, L, uavmsaﬂfwamuamﬂdu Rain Loss, L,

6.k D ﬂ1ﬂ~371‘t18~3 Boltzmann ( Boltzmann’s constant ) 3if1 1.37 x 10 2= -228.6dB ( W/HzK)

7. obo ABA1 output backoff vosweuld Iiessuuatafion neaw 3 61 4 4B

8. T fdamnasuniufifanndy

Tuaumst (6.6 L munedls nsaamen ihesstn Unngnisaleng udnansznunsnssen
ﬂi"lﬂi,]mim 2 ¥UARD free space loss uavmsaﬂwawuammdu obo(output back off) A1 4 dB
dioruan sky noise temperature ﬂvmuwxﬁuﬁﬂmuﬂumiaﬂwaumuﬁumsw 63) Tm 1{u
qunqiidszaniuavesriulu PN 618-3 s 260 K Wl /T anasAINAISaANeau@nYiea
smummwuﬂmwmdumsmmﬂmmmmmsﬂmmsaﬂmﬂﬁmm 20dB awgits 2 msan

&
muummu‘naﬂﬂmmﬂumduﬂi"mm 97 U/ yu "ll 0.05% nal ‘Uﬂlo’ﬂ 0.01% LA 250
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CIN,

6.2 mslszinamnngresdanin

1'ﬁm°lumsaaﬂuuuﬁ‘aﬁmmmmusnwmsmumaﬂa nMsUssinumagsesduan ¥
msUszanadidmuniiuTas Shannon dhidsiionlMmnnlumsfvsanszuy fveedyannd
fvsaniiTemagadios SIFOMI0NIAMI VNNV IN (Fading) fugueniusznliounlag
auguauiAvesdianaiidyaamms sz I unsanan Idhinawgresdyanme:
wsidou luamnszuauns mimqqummﬂﬁuammu (Random)

’Iummmwsmnum Yoadyaauiunuudenios (Continuos) i IfyuIUnIUIUY Additive
White Guassian Noise (AWGN) wovdyaaminisansnaafionInony 3 defindamdredy 151
muyAssyuilugeaduyan lidasia fin13ueQIaNuY BPSK 0y QPSK firoll off factor
VOINeS NIesdyIuiin 0.5 ﬁﬂn’nsm1é"m1msff'n’;’agaqqqﬂvamﬂuaﬂauma{uumuuu

3@Y 36 MHz 9101901587198

R,=B/(1+p) b/s for BPSK (6.4)
R,=2B/(I+p)b/s for QPSK (6.5)

¥
v 1dA i uisende oN tozanTINaedoya R, 910

[C/N] =[E/N ] + [R] dBHz  (6.6)
[R] = 10log R, dBb/s  (6.7)

P}

E/N, flendsnussiinyesdygia BPSK 1az QPSK C/N, fio ﬁmﬂfhummnumﬁwm

@

~ mﬂnmuﬂtytymmmummmsﬂmmﬁwauamamwmm BPSK 0z QPSK fisasiiimiiu
iiie E/N, asfinay CN, finnfeoniimfidesms R, 92aA0A M C/N, 11192 18109 E/N. veq
ffiyiy'lm BPSK (la¥ QPSK #uAMIULY1v84 ITU R F-1101 “characteristic of digital radio-relay
system below about 17 GHz” fiAumiioufufi 10.5 dB i BER = 10° Asfi Taais 19z 195 insmn
mdnasulunisduanives BPSK (1/6/s/Hz) az QPSK (2b/s/Hz) ¥18 roll of factor 31 0.5 ﬁu‘fu
é”ﬂﬁmsd«’fagaqqqﬂﬁm?uﬁngnunmﬁ”’mmuuuﬁa 24 102 48 Mbps AME WY VINANNITH (6.6)

e o, fidesldiudanimanisdetoyndi 24 uay 43 Mbps awdunay luvmzifsadusi
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szunm?aﬁuvamﬁuﬁ"wmmmuxﬁaummmnﬂmﬁtm‘l‘naﬂu 3 1RYszumi 96 wGuaiEast
(dB) 1ﬂadumﬂmnifuﬁmmmn:aﬂmxi‘luﬁﬂﬁauﬁuﬁﬂﬂmmnvmdu LUIATITUVRUT
s adyga liaaiszna 75 mSwades 6’1amn“lﬁ's:uummmﬁ”mzﬁuﬁnmmﬁfﬁ
Aiilld o lddremaiusaswoevesmoeinme fudy

31/l 6.2 fisnuazadeglii 6.1 usnRs s Uy udaei ON mfivsiuty
AR aunuRNAR1FIU (Bandwidth ) vIuEmEeINIEVIAALs S0 70 v, Tuanme e
Usndesiian ON Uszainar 17-19 indiua

W 63 umsnfSeudeudasniud: C/N, ﬁvqs:uumsuegmmmu BPSK

a

un QPSK - mumgufdh CN,gedasmsaensgean e ludnyusdng iy ningUnnIsan

1 4
satoe

Tye 180 BPSK nzlﬁuiﬁmm1sﬁqﬂayaqeq¢wwﬁm?Ttmpiuuum 24 Mbps  tiaziSuanas’h)
Fovfudadauiue C/N, flanasdud 86 dBHz Tuvmzmtyiym QPSK #84n1352A1
dyaagendrlumsdedoyaiisns 48 Mbps fiefi 89 dBHz uviu'ﬁamq’hﬁmnunm{maqnxi']
sasimsdaeyamifudisn C/N, faitst 83 dBHz ae'l)

511 6.4 ﬁ]umqusuumwawnmmn'ueqvlunuaﬂﬂmsﬁwauauuu BPSK
1oz QPSK Aafi Iduand3ad e a9 Bud ezfudluse SUVYOUTYRY I QPSK n:nsug
naaveulUfisasnsanveridio 40 WN./BY. 1uvmmamm1m BPSK fideiddnineiden
Aasnudasinisaeldnnga numuAeNIsaaneu Ty Mo 1ndy lé’aammmsuﬂnsumu
&fammmwamﬁmwnmﬂs LU 55-56 23/,

ﬂJw 6.5 waaadesIFunaivessh C/N, W970171A71g9Avese ULy
1&fle 96 dBH: finlesiFunavimitunsdonaly f1C/N ﬂauwnaﬂmwmmamﬂmmnmﬂas
FunMANg Fusasinsanveduf 0.6 % s C/N ﬁqqmvumﬂsvmm 92 dBHz
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ﬂ'liNﬁ(i.l ANUTUNUTVUBIAY 5119 9

uwlafigudiaan [arsanisanuas| amsnsam | C/No (dBHz) CIN{dB)
elu (ua/ga.) nauvassiy
(Ja/ga.)

1.05 10 1.8 94-9 19.4
0.83 14 2.6 94.1 18.6
0.6 22 4.3 92.7 17.2
0.57 26 5.1 91.6 16.1
0.46 30 6 90.7° 15.2
0.39 38 7.9 88.8 13.3
0.28 46 9.8 86.9 11.4
0.23 54 11.7 85 9.5
0.19 60 13.1 83.6 8.1
0.15 66 14.7 82 6.5
0.12 74 16.7 80 4.5
0.1 80 18.2 78.5 3
0.09 86 19.7 77 1.5
0.08 94 21.8 74.9 -
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