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i. €8 Domestic System for JAPAN 6-30/ 4-20 GH, BANDS
2. ECs Region System for EUROPE 14/11 GHyz BANDS
3. ARABSAT Region System for ARAB 6/2.5-4 GH, BANDS
4, INSAT Domestic Systeh for INDIA 6/UHF,2,.5-4 GHz BANDS
5. BRASILSAT Domestic System for BRAZIL 6/4 GH, BANDS

6. INMARSAT International Maritime System
to succeed MARISAT.
Service will be proved 6/4 GH, BANDS

by INTELSAT 1.6/1.4 GH,, BANDS

o & = ° e
naawnaey thauiten ldlaviulusuan

1. BSE (JAPAN) Direct TV Broadcasting (14/12 GHj;) to small
terminals
2, ECs (JAPAN) Experiment Satellite for communications

30 GHy Bands

3. H=SAT (EUROPE) Direct TV Broadcasting (14/12 GHz) to small

terminals
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ANAKRUINTN 5

Antenna sidelobes

The radiation characteristics shall not exceed the

following value:=-

Ay g0 & 9 L 100

angle from main RF axis (degree) isotropic gain (dBi)
0.5 32.0
1.0 26,0
145 22,0
2.0 20.0
2,5 13.0
3.0 12.8
349 12,6
4,0 12.4
4,5 12,3
5.0 12.2
545 12.1
6.0 12,0
6e5 10,0
7.0 8.0
TS 3
8.0 7.4
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ANANUANT 5 (éa)

angle from main RF axis (degree) isotropic gain (dBi)

9.0 - . 7.0

9.5 6.8
10,0 666
10.5 6.4
11.0 6.0
11.5 ‘ 5.5
12,0 5.0

Bl 128 € Yy

Isotropic gain, dBi

32 = 25 log O
Sl € ¢ < il

Isotropic gain, dBi = -10.0
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TUNITDONUUUUASHIINITUFTILBINIATINIUFAIBAIARNURUY TA21u93 1Ty
ot o . - o - ﬂ‘
raovfinen factor wevwn1sifin sidelobe wari3n1sam sidelobe RG]

i -~ P = s, -~ it
luinatiafiiar nio LUAsuLlusuatgeniAulinniy 9

1. Factor funisniinifinside lobe

& da 2 .
1.1 1 An9nWunf2 1099990 19NIER10ATY  LHSIEININTEINY
= g b SR~ P - Y a a = .
ARUIINIUAIwDINIAIT AR InAUNRA LDnlgvulaliusc@nSangy uazin side
e o e >~ & da P = s
lobe uaungn Tauniinud Lranu I iuni210an13n52910A8UN Y H-plane 90

fun1vau E-plane

a § P i 4 ¥
1.2 finen spill-over Tufievn1vYsy main beam Avazun

lalalesloauonqaaiin off-set

. s
1.3 1na3n blockage uwar diffraction Y2WwnaulIARUNID

& & a < = 2 o e
sub-reflector 11“%“Tﬂ1ﬂﬂiﬂﬂﬁﬂﬂﬁvtﬁﬂﬂﬂﬂvLﬂﬂﬁuuuﬂUﬂﬂﬁuﬂﬂﬂﬂﬂﬂﬁﬂ

M Mg .
1.4 finvn scatter «2avaTAAUIIN main beam lunsewnu

T g o o o e q Y a = L o
NUFIURAIN & NUIYITINRTIAIU ﬂﬁi"lﬂﬂﬂ1$ﬂ?3ﬁﬂﬂﬂaﬂﬂﬂu1ﬂﬂ1ﬂﬂﬂﬁwﬂﬂﬁﬂ

a : ; g Al
1.5 N3N phase distortion W pattern YoNIZUUANARU

8 a & & o ‘o

NUS LUUINIUTIEDINIA NIUBIALTINRIN 1uu$ﬂ shaped phase centre uav

\ufi spherical phase front.

a X P o = Top =
1.6 i1fasnaialuiananluntsniiiuiijeevatueiniainlay

. o : « & ..
(udaauluuioe main reflector w¥eanaifinan au, ungll nivasuly

ua:ﬂﬂusvTuun1wwavTaﬂ
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= & o . .
1.7  (na3nuvevann (polarization)

Quantitative Contributions of major contributors.
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aanuInn 7

: d o o dg ¥ ° o
AIMUALIUATIN ] YBIAINT E\Jﬂi‘ﬂ‘luﬂ’lﬁﬂ’l‘ﬂ’)ﬂﬁﬁUUﬂ’l’JL‘VIU!J

( SPECIFIC TERMS )

l, EQUIVALENT NOISE TEMPERATURE
2. GAIN-TO-NOISE TEMPERATURE RATIO G/T
3. ENERGY DISPERSAL SIGNAL
4, THRESHOLD EXTENSION DEMODULATOR
1. Equivalent Noise Temperature
n) Noise Temperature

: o P UASINY A ya . vy -
Avovgungligeganszviivifia noise power (Pn/H,) ‘lauu aziBau

.
viuaunasla dvil. -

Pn = kT

k : Boltzman's constant
T : absolute temperature | (Kelvin)

futu tUenunin noise power TAMNFUN1IYIVUU taolian T 1lu
¥ o * = a8 g | a . =
A1 absolute temperature vAlnamnnazuian T Tdluilietfin noise %
IR oo JA A °I yv - v . J
usudgaataiudu  wazilioutian T luluaduaunisoavuunas a1 T 38U
Sigx T § o« 4 o e . o 4 . 8 a ad"
agiuauIuAIANA? Awnilnifin noise  15unAn noise Nifinangangiitian

"Noise Temperature"
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ANANUINT 7 (éa)

%) Equivalent input noise WAY¥ Noise Figure (NF)

21N L Asevsurednhavesu Ny G Tauinil bandwidth = B
= . : AA - l J -l . o 5 ‘
WAzl noise power (Pn) uNinLinduiiauiian = T dvduaznian NF
laanaunis
P | .
NF = S/NwI/P = S/N in
S/N § O/P S/N out
= Shk . TsBs

GS/G (KTB+PnB)

1l + Pn/kT

Tauninunln S : input signal power

Pn = k Te
NF = 1l + Kk Te
v k=
= 5 B
T

" S o & - s . 4
Te 10U noise Mifintuatsluivas (3unan "Equivalent input

& ; o & Py ‘s &
noise temperature" #vUU FuN13L tBeulnula ity
Teq = T (E - 1)

Teq : equivalent noise temperature
i : absolute temperatura of input circuit

F : noise figure
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a) Equivalent input noise temperature

Tel a9 Teq Tey Tesg
TA
b i LNR |} w/e LJdTrR Aavmp || pIviDer || bp/C
\
o | L Gy Ly
(60 dB) (=12 aB) 12 dB -24 dB NF, 10 dB
NF; 9 dE
Te, = 17K, Te, /= (L1 - 1) To Te, = (WF, - 1) Tp
= (15.8-1) 293 = (7.94-1) 293
. = 4336 K = 2033 K
Te4 = (L2 - 1) To Te5 = (NF2 - 1) To
= (+251-1) 293 = {16. = 1) 293
= 73250 K - 2637 K

Equivalent input noise temperature ( Te#)

re ¥ = 17K, e te. ¥ o BeTE,
3 2 E-_ 3 G
1 s
« 4338 = 2033
106 6. 3x10
2 D004 % = 0,032 K
Te4# o Pt Tes# .
Gle G1G2
= 73250 - 2637
100 4x103

= 0.073 K = 0.659 K
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Equivalent input noise temperature of the system ( Ts )

Ts 17 + 0,004 + 0.032 + 0.073 + 0.659

17,768 K

. da X
Tp : noise temperature ninnvUIIN feeder

Lp ¢+  loss fifnan  feeder
Tp s (1-1)To
Ly
n To : 293K =207%

Lp 1 0,27 dB

Tp = (1 -1 ) x 293
1,064

17.7 K

n

. 75 -
n Ta + F tUu equivalent noise temperature 28v3IUFIWBINA

Ta + F T 4 (121 %%

Lg LF

Ta = 35K, GKORN UNIEAS
1.064

50.6 K

2. Gain-To-Noise Temperature Ratio G/T

i | = = ar = 2
G/T (dusinuanviniiudivaltuaiursalunissuvevanriiniaiudiu

INTELSAT nmunin G/T wavaarfiFuaiafufiuienlafyuive 5 HA1 40.7 dB

P 'L & ) : -~ » a a
wIaunnintu  (TviduainseiuguingevaIunaIy 26 tuns, UsEAndaan 50%
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= . 2 4
WA gain Y9NIUFILRINANAIIND 4 GH, ¢

figau G =
T =
g =
T

57.7 dB

50.7 dB

50 °K nIoUssum 17
50,7 = X7

40.7 dB/°K

s J yJ - S . . .
a1 G/T nlalliSuni1an "Figure of merit"

— ol
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1nofl LNA=50K)

dBK

et A‘ L-3
YNNTDIUNANUAU

P | P o v ¥ e . 8 ¥
vign38nlivuaniniiaannisadulanlaaineavuy a1 G/T e1aniaala

e J . v L] -
AMAIIINETLTIFU L UENSIUAT - LAUNIFUENAINYENIIU (UUIAUBNIIU)

- Ysg@nSanuavanu

- noise temperature

aznaateenulanaiu Bz 40.7 dB/°K inliauiu userauSuaiguanifulviiay

1o ifemnuinuizanlunisawgu 1ou lasuuinsgiu 96 Wa (Uszuna 30 wuas)

4 o .
Fuyszansaan 70%

Antenna
Gain
(dB)
Antenna 46
Diameter
48
() (£
' 15 50
Antenna 6% 2C
£ . 25 52
Efficiency 8
10330
200 4
€0 ¢ éo 56
&9
80 58
40 e
12 et
62

6L

WA noise temperature 94°k

System
G/T Noise
(8B/K) Temperature
(K)
+ 24 160
4 e 140
+ 28
¥ 1en
£ 30
S b 100
£ 34 90
£ .36 80
+ 38 70
+ 4o’
e (0.7) 60
£ 42
*E hA 50
i
i 46
X us 40

G/T CALCULATION

CHART
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ﬂhsﬁhsﬂuﬁwsﬂuﬁhad51 a1’y parametric w%® LNA uwuu Cooled
WWY UAZgEANLAN Sviunfisylguuy Uncooled  @viifeanuuuasivuiuanale
fv 55K - 45K (%vaﬂaniunﬂsuﬁjv%h31 wat high reliability) #iviiu
sznavinAn G/T a1 40.7 dB  #1uwARs§IU CCIR  Twauqud 2 1dunns
\wWasuulavan parameter uqv#ia Welnsnunan 40.7 dB  1e1la wou
aﬂuwuqﬂxihdqquénaﬂv 105 ¢o (32 wwes) uaslusc@ndaaw 70%, LNA Gdk,

" > L > > ' (-]
wanlaaueuin tfivfauszunn 30 Luaswal azaevla Uncooled LNA 45K

g 70 - 31! IL\EI‘GlIrllrLIv
A y “
: AT EEVATIOR, B
= E %EgEIg.LHG =
FJ 60-4 A b - =}
s
N4
) 50 Qx*
: A
S \02@
- 40 StLN
- B A=
% 4 = |
g ¥ o
& N )P =
8 20 Pra:
Z = Y=
: 10 =
85 90 95 100 105

Antenna Diameter (ft)

Relation between the Antenna
Diameter and the Noise Temper-
ature of LNA
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3, Energy Dispersal Signal

a2 e 1 - S o .
Qun1sfnneionns InuavAumINKIuUAId Loy Lilelina1y 9 Carrier
a 5 & "
2z 1fn Intermodulation @%uflu transponder wavAI3Liey WA HPA 28y

- & a
FANUNTIANUNU

. J 4 J . .‘
Intermodulation azifinduninilie Carrier luliarls modulated
g w J . - . - i . o
ve1'lU wazaranueuaviiie Carrier Nwuininy w3elud side band nszdn-

nsratuoen luan 9 ﬁutﬁﬂﬂﬂﬂ deep frequency modulation

INTELSAT lan muninsiu energy dispersal signal (21 lufiuus
: : : 4 A
a¢ multi-channel telephone wa¥ TV video carrier (We3zan intermod.
-~ & . E P o s - - >
1N ingfvna1n lu Domestic satellite finfloufiu tou n1slanidifiondeans

auluuse inawevdula-Tidy, Aaudua, lny 9e At ilunevlande

a n5ulu multi-channel telephony carrier 2zl triangular
W/F signal Aa1ud 20 By 150 Hy \#odouniu (superimposed) avuu
base band signal in amptitude qnﬂ1uau1ﬂu1va15ﬂTuﬁﬁtﬁaﬁa:ﬂﬁ?ﬁuﬂ
AU LTNYDINAYNIL (energy density) qvqﬂﬁaﬂ1ﬂuﬁ 4 KHy w98V Carrier

Flaay uanevluidu -2 dB 7 full load

-4 P o M o 2
NINAIULATDNIYU energy dispersal azqnnﬂaan1ﬂ (% base band

unit) Teuleavas high pass filter 7% Cut-off freg. o4 KH,

¥ 73U TV video carrier symmetrical triangular W/F Aa¢

@9y synchronous fiu Vertical blanking w@avw TV signal a28 uag
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deviation Aaziian 1 MHzpp WATNI33T 107 energy dispersal wnav TV

>, > - o .
sanlalauledvas clamper WsrAuvav back-perch w8y horizontal

synchronization
4, Threshold Extension Demodulator
n. S/N @8vsiuu FM

n1s demod, S/N @8y FM carrier :-

sny/ /== AN %, ¢
fa 2fa.n

2 x ﬂ11uﬁqvqﬂwav base band (Hz)

n : noise power density (W/Hgz)
A AR Afrequency deviation (Hy)

55 : Carrier power

ﬁﬂiS(Af)z ww'luleifes C/N TA1winnan  unity
fa

A T d = & a X . =
ua LD suIgANNIIHUIT S/N LRNRULTe e Fudu eorvlsfonute At
- . v . L > 3 J’ » - ° ¥
fiatuan 9 wad nilvaevnisly bandwidth wnAumiy uanfies nhinan C/N

SR el e
anay (1ledan discriminator) -

o o o N o v o |

wAnIAIYay C/N %1 I/P @8y discrim. Usulanscdu threshold aw
al l' B > > A > © ®
Ja199n71 gain wev amp. wa? S/N % demod. BDBNUIUAIVLANANBYINGINGESD

Uﬁﬂﬂgﬂﬂﬁ&ﬁﬂﬁl%ﬂﬂ%ﬂ "Threshold Effect"
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(dB)

S/N 43 dB
50, 000pW

Ly pe——

THRESHOLD LEVEL

OUTPUT S/N+D (weighted)

1
1
I
!
!
!
!
|
!
'

%

INCOMING C/N (dB)

A Py =
JUuany  threshold level 2997935 InsAmlun1sTea1In12 thoy

(Lﬂavwﬂn CCIR Rec.353 nanumtanlain C/N 7 Weighted S/N+D wan

aznavle 43 dB n3e 50,000 pWp)

» & X ' . . 4 ”
au1vlsfinau threshold U Fuegnu modulation index NEEA T

1A C/N wﬁquﬁ wazn1 threshold margin o

9. Threshold extension technique

= 5 a & s q.% y ol g 2
anrile FM carrier t#uadu whin Bandwidth n21v2uUflY v itu
inginszAveey threshold level amav a1 freq. deviation (Af) gn

o & ol . -~ SR o
fintfalninenszdurey C/N 181l7eginile threshold level Auniuev
e R | < o"A NG A =
\Aganu f1L3eu threshold level aanluual azniin f  navaudnle
I R S sy, e & 2 P &
dudenainla S/N guau  @vainivalinvevniswuny threshold level uu

a1 la lag
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Input Tracing Frequency Output
: 1 ' -
Signal u +ws (t) | Filter Detector :
o Signal
Wot WS (t)
Center
Frequency
Tracing Information
Center Frequency
Wo— Wosc.
Frequency Fixed Frequency
Wo + We (t) Conversion Filter Discrim.

Variable

Oscillator

Threshold Extension

Center Frequency
Wosct W8 (t)

( Tracing Filter Principle )

Demodulation

e Tracing Information
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Shannon
(limits in the information theory)
FM
80| m=20
70|
FM m=25
P 60 i ; / PCM 10 bits
0 &
!
.5 50 g2
! 1 //
]
= / Q\
b4 1 o
(&) L0 | ‘, FMFB \e
- (Enlo
2 44| :
[ PCM 5 bits
fun]
© 20 |
10+
0 ' A e - 1
10 20 30 40 50

INPUT S/N in dB
(in the baseband)

Threshold characteristics of wvarious
communication systems

SHANNON

A mathematical theory of communication
BSTJ 27 Jul.- Oct, 1948

DEVELET

A threshold criterion for phase-lock demodulation
Proc. JEEE Feb, 1963

ENLOE

Decreasing the threshold in FM by frequency feedback

Proc. I.R.E. Jan. 1962
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J - . o
Tun13TeAIIAIILNBNILUEUSIN 9 WU power output gnatfinavly
ﬂ' L T dJ Us R j &~
vieinlaguawdingn  Aviudviinasfineanisfezeuiussdiu threshold san’ly
> 4 - JNI > T
Tneuly threshold extension technique (sunlanalauuaa twsnzq1an
ol ' R & : b | g o a
C/N azfianeginaifuviiu threshold level w1n @vaz LAl IUANAINAUIZUY
du ¥ o 4 ¥ X -
_M-wave u1nlua1vevizdiu threshold gy 9 Twivil szuy M-wave Tingua
= * o A & 4 & * vﬁ- " &
ezl lavann M ~wave avaguusziviuiu nIseyluduusseiniavey
@k - a : ik &
Tan  wazileduussuniaudsusuly vilndgyaifianis fading nhinuivadv
- A .2 4 o
1innas iURuuuUaveavdamauannIn 20 dB - hi
O

ISAT.

|

% 36,000n.u

ol

Tulasian

= - = P’ o ) .
lunstiszuuniifisy 1henavainaidtiivuundelandveylussuenivdssuna
y & = s & v .
36,000 NuW. WU LUD LNBUITZUENTINNUAMUAUIYDNTUUITUINIAURY ANUBNNIS
R L) o) . i - - d > J Py . .
fading lusssinaina’ls (uwsuavasiretaliwaivuivalandle avi3enaian

. . ' ey & = P
rain magin.) WANLARNABEINBUY AD.~-

l. Band Economic

2, Small magin - rain, - atmospheric
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pos . - > - ° > > > J < »
IMNLNPHAANNATT IvAaviFenganIvuininagn threshold Inunnhga azniin

Bandwidth na1vaulusn)

v ¥ o - dg ¥ . > b
maun lutagiuscsuuniafiounly FM receiver azle high sensitive

demodulator (threshold extension demodulator) Lﬁﬁﬂﬁ‘ﬁ

1., High threshold margin
2, Minimized impulsive noise
ﬁvnﬂswﬁkuwavﬂvai high sensitivity demodulator zUsznauniy Phase-

lock, FM feedback uat multiple loop feedback demodulators.,

'Phase Loop
/P 0u Detector Filter o O/P

VCO

aqnjﬂﬂztﬁuﬁﬂ high sensitive demodulator w v ulage dunannis

Phase-lock-loop (PLL)

PO ° 4 .
ANUU 2999 PLL wIvqulzysznaunie  phase detector, loop filter

. o aq Yo
uar Voltage controlled oscillator @val u@eanuiain VCO AUy Ing

X W, 2 ¥ ¥ o LB | &,
AT ININUAILANINAIUYI LYY UATAINDYI LYW 1.7 GH, Uu frequency
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- P - o o »
modulated qvas VCO Izua 1wl UIoutNnoununiIvaes phase detector a0
= go ¥ » o S = .
A2ND 2 duinNu  phase detector O/P ar'la inaunliaduditu 2 inuay

- Fa * R .
iaunilunszus de.  (inenillinn 1 Judnauiuiu Cosine wavw phase angle
. & o v & X o - =
¥ N I/P vivaeveu)  Awdu dc. Uargnavildindvavas VCO tWeiUduu phase
a o - 4 T N
vav VCO lulubimnivifuafiu I/P (Wen*inan phase detector output fu

Aue

-l > J L]
auyAl1 O/P  wev phase detector Inmn error weonua  Tvan
& = S oy . e B
error U 1URsUUUARY INNAY modulating freqg. fviu O/P wev phase
detector arfim amptitude ilUudnduA® freq. deviation (Af) wav

fm. signal

5 of - gy o
1efianswniiavaes loop filter ifuavas LPF Fonrinnaruwenasin
ﬂqﬂuﬁqvqﬂwav modulating freq. wiule (fa) (Toolunnin amptitude wn3@

= P ¢ b - . .
phase ifinn1sfinifouln) usmnavuaunin Carson Rule Bandwidth (fc)

fc = 2 (Af + fa)

Py R e A ~ .
L9 LU L uiiuan 2995 VCO /¢ track narrow band 299 noise lafinan

wuutnn
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PSOPHOMETRICALLY WEIGHTED FACTOR

FILTER
flat noise LEVEL
WEIGHTING
METER
NETWORK

aa

. J © J J s o o ¥. >
yuANYY CCITT  nhnunautielvinuaziugau §58n19n1'lasnnasdeu flat
. s o . P o | o P &~ o~ ° sk
signal 1271lUdvqvas filter (WanazunssduveviFuvininuizaunugilv niin
&~ . J’ b7 -3 o o 3 g . 4
SEAUYDN noise AWAUUINNEY INRDININIT weighted dUIW noise ILnIN
flat fu weighting network uwasdnlswefla flat level meter tou lunsi

S/N wavéavﬁﬁmﬂmiwsﬁwﬁ CCIR nanualn o luifu 10,000 pWp Lurvasnily

00
SAT

o—s MOD TX. RX DEM

& A = 5 -
ANITUTAANNTS modulation-demodulation UaNNISABTITSHIUAII LNLY

s . . . &
a1n1ﬂaztﬁu11 psophometrically weighted noise power «UBVNINATU AT

& s o o« ) > "
usuniI1  -50 dBm @MsSU test tone 1 mW &v psophometric S/N correction

o 3 o 5 . o . 1] ¥,
whA1 +2,5 dB  Avuulun1Iniaai S/N 25V 9 A253TIIWATYBN psophometric

5 t > a ” 8 A &,
correction 121 lum1e rniinagey S/N wavavas tlaoulytdu. -

S
N d fch

= log C + 228.,6 - 10 log B + 20 log Af + psophometric correction
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B : frequency bandwidth of telephone channel H,
Af : rms frequency deviation by test tone KHZ
fch : frequency slot in baseband KHZ

R o I | . T X o 2
Turvas Insfmmnnuninaeviinuas emphasis v ifeind noise u
L] > . e -
MIsaavan Fvianiinunmn Correction @%nsu emphasis + 4 dB

o« & o,
AVLU TUNI5YEN S/N  w1vuuAlsIT Liu. -

S = 1log C + 228.6 - 10 log B + 20 log Af + psophometric correctioi
N T fch
+ emphasis correction
= log C + 200.18 + 20 log Af
T fch
nUIL LYY ATUUANTFINYEY INTELSAT nAnuainAn B 2092vas Insiwnd

a1 3,100 H,
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NNIAAUIUNIIAITYYIUNIUAI LRsuUIR U

sy Uszinauniai@e  ludeaqiu uaz sulen

Wty nurefivarslannaiion daah A-1 n3e A-2

lusuian  nurefivaislania thauviraua B

1. amsrfitaeinlaahuan sl A Urada B
‘a) Satellite EIRP 33+0 35.0 dBwW
b) lowest look angle
from ground station 30.0 30.0 degrees
c) Receive flux density -89.,5 -89,5 aBW/m?
d) Ssatellite G/T =640 ~5.0 dB/K
e) Usable BW, TV 36.0 36.0 MH,
SCPC 30.0 30.0 MH,
f) Audio sub-carrier
frequency 6.6/6.8 6.6/6.8 MH,
g) Video transmit BW. 30.0 30.0 MHg
h) Video receive BW 29,0 25.0 MH,,
i) Audio baseband BW, 15.0 15.0 KH,
j) Audio modulated BW, 180.0 180.0 KH,

k) Total combined video

baseband BW. using 5 MH,

video 6.8/7.0 6.8/7.0 MH,
1) Audio CCITT - J17 1,000 1,000 Hy
m) Audio emphasis and

weighting improvement 18.0 18.6 dB
n) number of SCPC two-way

ch, via transponder at

30 KHz spacing 500 500
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TV transmit / receive PAL-B/625/50,PAL~-B/625/50

o) Compander CCIR G162
P)
n13 Sudansviau
1) satellite saturated RFD
2) Transponder input Back-
off
3) Up-link free space loss
>30
4) Mispointing/Migscellane~
ous losses
5) Earth station EIRP
6) Satellite G/T
7) Boltzman's constant
8) Up-link C/KT
9) Transponder O/P back-
of f
10) Satellite EIRP
11) Down-link free space
loss > 30
12) Mispoint/Miscellaneous
lcsses
13) 4.5 m Earth station G/T
14) Down-link C/KT(4,5m)
15) 10-12m Earth station G/T
16) Down=-link C/KT(1l1lm)
17) C/KT intermod.
18) C/KT total (4.5m)
19) C/KT total (1l.0m)
20) Video baseband occupied

B/W

Uraida A

Urada B

17.0

-89,5

=199,.3

0.5
72.8
-6.0

-228.6
95.6

0.1
33.0

-195.4

0.5
21.8
87.4
28,3
93,9

0.0
8646
91.3

17.0

—8905

~199,3

0.5
72.8
=540

~228,.6
96.6

0.1
35.0

-195.4

0.5
21,8
89.4
28.3
9549

0.0
88.4
92,8

177

dBW/m2
dB
dB

dB

dBW
dB/ °k
asw/k-Hy,
dB-Hy

dB
dBW

dB

aB

as/ °k
dB-Hy
as/ K
dB-H,
dB-H,
dB-H,
dB-H,

MH,
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22)
23)
24)
25)
26)
27)
28)
29)
30)

34}

32)
33)

34)
3%)
36)
37)

38)

ATANUINT 9 (éa)

Uran A U181 B
Audio sub-carrier
frequency 6.8 6.8
Audio baseband B/W 15.0 15.0
Total combined B/W 7.0 70
Transmitted video B/W 30.0 30,0
Peak deviation of
combined signal 8.1 8.1
Deviation caused by audio
sub-carrier 1.0 1.0
Deviation caused by
energy dispersal 0.5 8.5
Peak video deviation 8.0 8.0
Received video B/W 25,0 25.0
C/N for 4.5m ant. 12,6 14.4
ThreshoLd margin 4,5m
ant, using #.5 dB TED Sel 6.9
C/n for 11.0m ant. 17,3 18.8
Threshold margin 11.0m
ant, uéing 7.8"a@® " TED 9.8 311.3
Emphasis and weighting
network improvement 16.3 16.3
Video 8/N p-p weighting
4,5m 47.8 49,6
Video S/N p-p weighting
11.0m- 52.5 54,0
Audio S/N p-p weighting
4.5m 577 59.5
Audio S/N p-p weighting
11.0m 62,4 64.9

MH,
KH,
MHy
MHz
MH,,
MH,
MHgz
MH,

dB

dB
dB

dB

dB

dB

daB

dB

dB

178



ANARUNT 9 (98)

1S IuRRINsTUY SCPC

1)
2)

3)

4)

5)

6)

7)
8)
9)
10)
11)
12)

13)

14)
15)
16)
17)
18)
19)
20)

Satellite Saturated RFD
Transponder 1/p back-
off

Number of single way
circuit

Back-off for single
channel

Up-link free space loss
>30
Mispoint/Miscellaneous
losses

Earth station EIRP
Satellite G/T

Up-link C/KT
Transponder O/P back-off
Satellite EIRP
Down-link free space
losses >'30°
Mispoint/Miscellaneous
losses

4,5m G/T

Down-link C/KT

11,0m G/T

Down-link C/KT

C/KT intermod,

C/KT total for 4.5m ant.

C/KT total for 1l1l.0m ant.

Urat A Urata B
-89,.5 -89,5
8.9 8.9
1,000 1,000
-26.4 -26.4
199.3 199.3
DB B
38,0 38.0
—600 —500
60.8 61.8
4,0 4.0
33.0 35.0
195.4 195.4
0.5 Q.5
21.8 21.8
871 59:1
28.3 28.3
63.6 65,6
61,0 61l.0
54,4 55.6
56.9 877

1719

dBW/m?
dB

¢h,

dB

dB

daB
dBW
as/ °k
dB-Hy
dB
dBW

dB

dB
dB/ °K
dB-H,,
dB/ K
dB-Hy
dB-H,
dB-H,
dB-H,



21)
22)
23)

24)
25)

26)

27

ANANUANT 9 (ﬁa)

Y11l B

Urad A
SCPC carrier B/W 26.0
C/N total for 4.5m ant 10.3

Threshold margin for

4,5m ant, using 7.5 dB TED 2.8
C/N total for 11l.0m ant, 128
Threshold margin for

11.0m ant., using 7.5 dB TED 5.3
Audio S/N weighted with
Compander (4,5m) 50.7
Audio S/N weighted with
Compander (11,0m) 53,2

26,0
X5

4,0
13.6

6.1

51.9

54.0

KHy
aB

dB
dB

dB

dB

dB

180
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WASIU LMD IVDINITRONISAT LNy

1. CARRIER TO NOISE POWER RATIO FOR INFORMATION TRANSMISSION
2. CARRIER TO NOISE POWER RATIO FOR SATELLITE CIRCUIT
3. OVERALL C/T OF SATELLITE CIRCUIT

4. PARAMETERS OF SCPC - PCM - PSK SYSTEM

1. Carrier to Noise Power ratio for Information Transmission

C (W)
No (W/Hz)
Mwmualn .-
noise power spectra density No W/Hg
Carrier power c W
Carrier/noise power density = €
No
unain
absolute temperature = o °K
generate noise § absolute temp. = kT W/Hg

( k : Boltzman's constant 1.38x10723 W/H, )
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INNTUNIS

g oo gAY (1)
No Y
E . v i Ng
x No
e
log C = log €' + ‘log k
T No
= log € - 228.6 (1.1)
No
a1l equivalent noise bandwidth = B
< e € 1
No T k
N = KkTB, ¢ = cB
- No N
< " c.1
N No B
& " .1 (2)
N .. EB
log C E log ¢ + 10 log B - 228.6 (2:1)
T N

§M3u  Single Sideband - FDM/FM Carrier

ifanawnasdn sy (1elY test tone)

or

Z 0

N DEMOD ., SRS 7. |
T
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s = €.1.% . .989"

N T k: b fch
fr : rms frequency deviation by test tone KH,
fch : frequency slot in baseband KHy

b : frequency bandwidth ¢sw telephone channel

naunis (3)  wuan

1. 1 S/N amiu FM telephone Az wasuwlaviinn 1 Judnau

Ao (fch)?  svifulugevariudigy 9 S/N azluneu®

>~ 2 A e .' J’ >, A'
2. oa1lnan C/T awn azaw1salnan S/N thudulalaunas iy
frequency deviation  (iwsqza1ilu FM) TevSiastzniaiiu

.
2 23UV A

a) ®7u CCIR recommendation

Anundn S/N %8V telephone channel = 10,000 pWp 79 1 9989
o)
00

SAT

MOD TX RX DEM

One modulation-demodulation section for Satellite Communication Ckt.
17

J » . - ¥ » >~ .
FNNUIUAIIUIN psophometrically - weighted noise power ITRBVUBLNI

Wit e 0H
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-50 dBm g3 nsuy 1 mW test tone

psophometric S/N correction = +2.5 dB
emphasis correction = +4,0 dB
o S/N = log C + 228.6 — 10 log 3100 + 20 log fr + 2.5 + 4
T fch
= log-«C~¥ 20 log"fx + 200.186 D o
i1 fch
b) Transmission Bandwidth
37N Carson's Bandwidth ®IMSUNNSAvUUL FM
B = 2 (fp + £n) (4)
fp : max. freguency deviation‘(tﬁuvﬁHutﬁu1)
fn : highest modulating frequency
frequency deviation Yaiwnua band (£§ ) = 1+fr (5)

3 : loading factor weav telephone signal

WNAanIInIA1 1

20 log 1 = -l1+41logn 12 n <240 n%a

-15 + 10 log n ny 240 (6)
n :  tUu’hu7uwev telephone channel

pfé

!. peak factor (p) vavdigmw

plfr (7)



185

ATAKRUANT 10 (ﬁa)

(Unfimn p HA19EMaIN 10 @ 13 AB ( 3.16 - 4.45 ))

WNUANTLNIS (7) Qusunis (4)

B

2 (pt + £n)

2 (plfr + £n) (8)

LA 4 a » J >~
uanIN IMUAA1 n channel (Nazluav)

& o i b o
auu fn snmuniniluaiaudgegn uaz
1 fnmuninaae, Jvuuvesnlaidu 2 nsfl fe
. L] 5 ] »~
1. ninuap1 B auusznian fr lasanaunas (8)

2. ifessvnisinlaan e/ ﬁﬁﬁgﬂ (97u CCIR rec.) #BNNINUAAN
C/T # threshold level wav B wazille C/N  anavuqdvssdiu 10 dB

13unsziufinn threshold level

A = = = 10 ¢ )
N kTB
109 Besind 1< ROOE S vt S AL 6 (9.1)
i

- & $ S ¥ > .
Avuu A1 B Mlasanaunis (9.1) arnaavnaa sunas (8)

5 © 2 g A ° i ot
iwsazauu  lussuu FM azaimunan S/N gugalailieninuani C/T uaz n in

L] J > ° 1]
C) AITINUAANAIMNLAIINAISAIUINIINIANY n waz C/T

-130 } s
vy
.
.9
FDM FM S/N = 51 dB (8000 pwWp)
2 -140 i
s X
g \ /M fn = 4200 n (Hz)
2 7 p =10 dB
g ey C/l~ R A S 1t s
g e -5
10Q. "
threshold
~160 i I AR T T woY P L2

w2 100 2 345671000 2

-
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2, Carrier to noise power ratio for satellite circuit
o
(0] ®)
| SAT

Po Pi
Tx Rx

a) € *3 #1An99n  threshold noise wav Up-link
T 2
u
b) C C Wfinaan  threshold noise w8y Down-link
(3 D T
c) £ c #1finean  intermodulation noise %u transponder
T|g 3
a) c
T u
EIRP = Po Gr (1)
Pi = EIRP , G (2)
Lu
Lu : up-link att,
noise power # I/P w9V satellite receiver : N = KkTB (3)
[ = Pi
N kTB
= EIRP , G (4)

Lu.kTB
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c|l = ©EIRR| - L] - @ (5)
Tla E u Tis
take log
EIRPIE = pol + G|,
atduarnian actual la.-

a.l gain of antenna

G = 10 log 4T A.M,

a.l

A $ transmitt wave length 6 GHz = 5 Cm
A : antenna area (d = 30 m,)

antenna efficiency 60%

o

G = 63.3 dB

a.,2 transmission loss
B 10 log [4T(d]2
A

d : FTUENINTENINY TX antenna uwa¥ Rx antenna Ussun

35,900 nu. (90°) Uszuim 42,000 nu. wiauszuw

40,000 ny.
uralaslgszuzniy (L = 200.6 dB  (pqypqugy F = 6 GH, )
imady & \L = 196,5 dB  (mwA1ulu F = 4 GHz )

a.3 G/T 2avaiathivy

(G/T)g ™ iy INTELSAT IV = -17.6 dBW/K
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T A
Tu

9_ =

Tu
=
F2901Y sU Po il
EIRPIS =
9. =

Tl.l

afusray telephone Ia

EIRP]E - Llu #

188

IS

EIRP|g - 200.6 - 17.6

EIRPlE o 1
95 W
81,8 dBW

~144,92

aBw/K

dBw/kK

252 channel (% margin = 7.7 dB)

a.5 Sensitivity %8W19i%uy wa¥ Input saturation power

density (Wg)

input power density

EIRP 989V earth station

A Ws =

n3o Wls

Ws

EIRP E,.S,

EIRP E.S,
4T a2

EIRP E.S., . 4
(4Ka/ )2 At

EIRP E.S. . 4
Lu T

EIRP|g.g = LIu + 10 log

W/m2

dBW

(6)

(a®/28)  (6.1)

- J o g . b
W's : I/P power density @wn*in saturation power wavwmiaifisy (1u

signal carrier)

.5 *

E.S. EIRP @931t power MWdwanaifion
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us L Holufuviuasy 9 aznevAnfivan Input Back-off ( Bp)p Aau Ivazgnasy

EIRP = EIRP - Bo (7)

EM E.S X
EIRPIEM : WRIIUVDNY  EIRP %oV earth station dBW

1/P back-off asvwaatfivy

o II

[ A

C/TIUM - WASWYEY  C/T wavalifisy (awmiu I/P carrier vwvwnun)

+
% = EIRP| L, %
UM s
= EIRPIE.S Wl - M+ B
TS
= Wi, - Boj, + G - 10 log 4T
= Wi~ Bo|l . + gl -37 (8)
Tls
note 4% 6 GH, = 5 cm.

aaniunsiivey transponder lumqaifiuy INTELSAT IV azuUSulesn
L » e A
3 dB lnu step attennator (mauguainatafudu) iHeazinlaniiinunzay

usz1floly global beam multicarrier:-

W -$d dBW/m? (9)

]

EIRP W + 163.6 dBW

: o

EM s 3

antenna gain 62 dB, Power O/P 3 KW

EIRP EM = 96,6 dBW




190

AARUINT 10 (ﬁa)

b) c (P uminliau  up-link)
Tlp
c|l = EIRP' “ W B aBW/K  (10)
T s AL
D E

EIRPI g @ EIRP YNNI L NEY dBW

L‘D : propagation loss 99V down link dB

G : G wovipdoviuil  E.s. dBw

T 5 T

bl | EIRY
s

Saturation EIRP %8y global beam transponder luaqqi%isy INTELSAT IV
o 2 2 5 LI 24 > N L . Jﬂ >
WIM3U  single carrier 22,5 dBW wnn1ly multi carrier e Uszusy
. v . L] J v t 1] ©
NN INSITATAvUUNLEnaan ldunazAud ﬁvaznavuaunaﬂ 22.5 dBW uuusu

£ £ = e = ol o~ o g 5
auu EIRP  wiwnuanezsavifuaweviuiu Saturation EIRP  Tu.-

e ;P T EIRP| . - Bo| (11)
EIRPlSM : EIRP MunuAuavalifonvasniavlaviu
. EIRPISS :  EIRP %@V saturated satellite ¥4 INTELSAT IV
= 22,5 dBW
Bolo : output back-off

b.2 propagation loss wne down link LID

20 log 4TCa

D o

A
a

L

= 40,000 Km,

=

nmunin 4 GH, = 7.5 cm.,
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L, = 196.5 ds (12)
b.3 G vavanrfiniafudu
¢ E

nnualn  yuive = 5 v, Al 4 GHz

G < 407 as/k (13)

¥ E
§280Y QquﬂﬂuaﬂﬂﬁﬂwuﬂﬂL%ﬁdwﬂuéna1v = 30 Lun

Usz@indam (1) = 70%
o
AU = 4 GH,
atiu G = 10 log (41.( Av)
2".
= 6045 dB
WA  thermal noise ¥EVIIWAILDINA (ﬁqutvu 51 = 47 "%
LNA (parametric amp.) noise temp. . 28
Receiving noise temperature = £
nio = 18.26 dB

tiufo G = 60.5 - 18,3

L E

= 42,2 (margin 1.5 dB)

b.4 MWFURUGIEMINY C

fiu EIRPls
T

D

Hafansunannaunis (30 {13) -119) Waa uRWA plot graph aslas iy

qune'luil. -
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. F
b 8
=
m
o
______________ ;
]
ot ;
£ i
o 3
Q }
1
I
]
]
1
i
; 13.9 dBw
| i 1 1 1
- 20 -10 -0 10 20
EIRpls dBw
an5ulunsél INTELSAT global beam
Wwinsfwn 252 gay = -144.1 ABW/K
ety margin = 2 dB

c) tfine N Intermodulation

<
s

: : & ey
Intermodulation noise uﬁ3Qﬂﬂ1uQuTnu output %8V TWT amptifier
& ' e vy 2 y
99V transponder Wui®y AT ifAUI1  output ninafugn saturation, intermo-

3 g g &
dulation noise aviWuau

output back off = saturation output of single carrier
actual total output

: = S 5 & 2 -
A7%8Y intermodulation noise uaritlu function wev back off umaa

o v Val v K . - >
aaudavin back off Inlianues 9 uaztRuA1 EIRP 229917 tAUUUAN cC 3¥
T
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savitu (e Carrier power/intermodulation nNOise eeeee ANANV)

\3511@onAn back off  ifefiazin  noise interference ANqUA7
c = : Signal Power
Ni. Intermodulation noise in transmission band
£ = c|] + B - 228.6 asi/k  (14)
NI NI
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3. Overall C/T of Satellite Circuit

a) Combined C/T

-120 :
|
: (c/7kym,”
1 )
| /}/’
|
|
-130 t
i~132.6 (C/T)py
¥=~135.4

[C/T) dBW/K

(C/TIym-pm
-140

: [C/T]y
A =
"150 L I I 4 (BO|]I 11d‘B ik A
20 16 ) 5 8 4 0]
BO
B0 . aB

‘GUNN51UﬂaV power ﬂavuﬁﬂ: carrier power

T « B Wy (15)

C " C S D C T

Y e s 'Jv. 8 FY N 4 L >
T| duarnunadveey g] nluatuan (e €| lauad inverse fazlasiu
4

y ;4
ADNNIT)
{anaunis (8), C » W‘s - BO|I * 9‘ - 37
* UM - s
= -67 - Bo|I + (-176)s - 37

~121ls6 = BOII (16)
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"3 C -121,6 dBW/K
T

UM

naun1s (10),

C EIRPl s LI % G
- SM D T

DM E

o
-135.0 aBw/kK

note gl #nfian  I/P back off = 0 dB

i DM ;
-t o o & &S o & o

Cl uagegan back off = 11 dB avyaliduganifona imiuganiiviuaey

Ty
multi carrier <«9vWUY global beam

) S o P . a JBY
§IMSU Sensitivity w@ev transponder (U® gain anay 3 dB  AvUuanIl

& = & Az .
ANANUAUAITIT LY power vnvmuav“lmflu 2

ﬂy J o - J 3 3 3
nsfigrvuuiiuiundailefazan transmission capacity loss wazlu

12811t ez annidvavuavaatlintaiuiunie
" b)  wansguwavnislaviu
L =
oy back off # 11 dB e, -

bl multi carrier operation

b.2 transponder gain W % = -67 dBW/m2

b.3 lo I/P back off 11 dB, output back off 4.8 4B
single carrier saturation point ﬁﬁﬂqvn51 saturation point qugy

®]1.5 4B
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b.4 EIRPlEM = -67 - 11 - 163.6
= 85.6 dBW
be5 EIRP|SM = 22,5 - 4.8
= 17.7 d&BW
b.6 ] = -121,6 - 11
T
o = -132.6 dBW/k
be7 g = -135.4 asw/k
T lim
b.8 ¢ % 17,7 = 196.,7 + 40.7
T
g - -138.3 asw/k
* -138.3-132,6
b.9 c = -138.3 - 10 log 1 + 10 35
Tl
10
= -140.8 dBW/K
bel0  NWu : Ni 3 Np- = Qeli s 0429 2 0.56
c) Threshold-margin and Rain-margin
c.l Threshold-margin
MITH - % - % (17)
T TH
MlTH % Threshold margin dB
¢ :  Overall C/T aew/k
Tl
a8 °
? C/T %" threshold dBW/K

=19
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: C/T at threshold aBw/k

20

TH

C.2 Rain-margin

o d o9 % -
Llusiain Inguamlunisuanay

%1 . 2,-2'
c
M = 10 10og| Slza  Clp  Clp (18)
R
T
o I
MIR : Rain-margin
g| : dusaqundures c/T
C

w & “ o 7 . o ar o A
AVUU ATUTUNUTIENIIN threshold-margin fu rain-margin

T T
4 = E U x E I
: T
clp
I T
= £4: % v cCID (19)
T
clp
Ry = Mr + r (20)
l +r

. B v J » 2 4
T LAUIAY My WAT M, tduaunadveey threshold-margin

WAY rain-margin

vinsgunislavie A (0.15) + (0,29)

0.56
0.79

1

= -~ X dB
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r= 10 dB

M‘R dB

JuanvauauiusITmay . My iy Moy

R
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4, Parameter of SCPC -~ PCM -~ PSK System

- Information quantity to be transmitted
64 KBPS ( R‘ = 48,1 dB)
- Symbol rate for 4 + PSK
32 K Symbol/sec.
- Transmission bandwidth
38 KH,, (symbol rate x 1.19)
- Frequency spacing between 2 neighbouring telephone channels
45 KHy, (symbol rate x 1l.4)

- Value of (M ) 2.3 dB

fIvUIN LYY . -

cl| wi= 48.1 - 220.2 + 2.3 = -169.8  dBW/K
TTH
c in the satellite link
TT
8% o v 8o+ 4
¢ : b u » D * ) § " A
g g Interference from the neighbouring channels
C
A
FRUN LYY .-
i) C = WI - Bol + G = 37 - 10 log n
T s
u s

-68.5 - 11 =-17,6 - 37 = 35

°
-159.1 asw/k
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W 5 ° Worst value is used
n : 320 statistical data
ii) % - EIRPlSS - Bo|O - LID + % =10 log n
D E
= 22,5 - 4.9 - 19¢.7 + 40,7 - 25
=  -163.4 aBw/K
iii) g ol Bo = 11 @B
by I
¢l 7 € + A+ F + Bl - 228.6
*h Nlee
= 15,8 3,5 +' 0.6 + 45.8 -~ 228.6
= ~162.9 dBW/K
A : improvement from start/stop
F : improvement from spreading spectrum
B : 10 .log B
B : equivalent noise bandwidth Hy
iiii) g| . s ﬂ - 228.6
¥ A . A
= 26 + 45,8 - 228.6
B -158.6 aBW/kK
c : worst value of C/N when neighbouring channel fregquency
N

; +
deviated by - 2 KH,

{(—159.1)+(-l63.4)+(—162.9)+(—156.8)}

=1{e}

-
-167.34 aBw/kK
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6 201

(MR

adB

- Threshold margin

MR« NA
b T >

e TH

- 2.46 : dB

- Rain margin (22v down link, back off 11 dB)

2

n b’}
10 log CITH CIT ClD

el
Ccib

=
1]

- Back off & margin

L 3
.

- EIRPIE f EIRP # 13U earth station

EIRP'E WIS " Bo,I * 163.6 =~ n

=6945 =~ 11 + 163.6 = 25

= 62.1 dBwW
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guAdININdnaIINg 9 W

<
A48

@7y n (VERY LOW FREQUENCY)

#% (LOW FREQUENCY)

na1v (MEDIUM FREQUENCY)

gV (HIGH FREQUENCY)

gyuan (VERY HIGH FREQUENCY)

gy (ULTRA HIGH FREQUENCY)

queuan (SUPER HIGH FREQUENCY)

gv8u (EXTREMELY HIGH FREQUENCY)

=
|

(@)
1

BAND

BAND

BAND

BAND

BAND

10

30

300

30

300

3

30

KHy
KH,
KHy
MH,,

MH,,

1 ] : »
o lvuy

MHy

GH,

Sde ¥ - -
awInlelusululas iavuasszuunia oy

0.390 GHy
1.55 GHg
3,90 GHg
5.20 GH,
10.9  GhHg

30
300
3,000
30
300
3,000
30

300

10.9

36.0

KHy
KH,
KHy
MH,,

MH,,

GHy

GHy

GHy
GHz
GHg
GH,

GHy
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P
aaNuInn 12

P P & & o -
N1InIRANIvIINEata1ANURUAS Y lUdvR2 Loy
wuveruanwarnislyviulea 2 5% fe.-

1. nrsnguiNg

2. DAITIIPUNINUUIUDY
1. nasviyusve

yuive = sin”1 k cos lat cosd- 1
(k%+ 1 - 2k cos lat. cosd)

nanunln  k

lat

A

& o e A P ﬁn < P
sUluaunuv taugveavaaitinnaiudu (1duindiuea)

. B L - ; P -
Lﬁuguuﬂﬂﬂ1013ﬂ1ﬂvtﬂuHQVﬂaVﬂﬁﬂuﬂﬂﬂwuﬂuﬂuﬁﬂﬂ

a7 tiioy (vude tluiediuea)
2. DNIATHIYUNINUUIUDY

tan—1 tan A
sin lat

yunivuuueu *

e a9 ¥& & - ¥ - & a o -~ g i

ey il luyuszniavnsveavaarfinnafufiuiuuun inlie-a 2eviauuiy
- 4 o . . ) P L, Ry W i
n3auNINL3unI 9" sub-satellite @wyunIvUUIUBUITY 9 (Uuaneula

0% L1l a T IRIL L TUUIRNA

'~ . L] - igla > 5 - i
Vudnsnausgnavialivevian uaz iaunaguanatveavlan

aNfA

aNeAN

aNF

aNA
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=
aaNuINn 13

B - J mx -~ -
ﬂﬂiﬂﬁuﬁmﬂﬁiSU5ﬂﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂwuﬂu1UUVﬂ11lWUM

1
R = 421602 + 63712 - 2x42160x6371 cos (90 = Bi) 72

nanualn .-

= &
IR lﬁuiZﬂzmﬂVQWﬂNﬂﬁUﬂﬂﬂWuﬁuaVﬂﬁﬁlﬁﬂu nu.

Bl lugyy L vggavawaeeInaa ldana Loy BNAT

ﬂu.
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unadun Sgauavd  Linudeduil 15 fusaeu w.a. 2492 @ Sundn
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8ungE, 813N wazuszivaany 9 lulguiede

& » o - . - - & .
uananiidvladuidgan aaatuinalulad wizlsuinatdneen e su
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