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SUMMARY

The research is necessary about sharing between networks of the
fixed- satellite service using non-geostationary satellites and other networks of
the fixed-satellite service, interference criteria and calculation methods for the
fixed- satellite service because WRC(World Radiocommunication Conference) in
1997 made a decision that the frequency bands 11 14GHz and 20/ 30GHz are also
available to systems in the fixed-satellite service employing satellites in
non- geostationary orbits. In this report, we have analyzed the interference
effects from the non-geostationary satellite systems into our geosationary
satellite networks.

The analysing tool DM S(Direct Method Software) developed by France was
used for this analysis. This software followed the ITU-R Recommendation
S.1323 and calculates the availability of geostationary orbit fixed satellite service
network with/without non-geostationary fixed satellite services. The relative
increase of unavailability of the geostationary systems due to the
non- geostationary fixed satellite service is not allowed to exceed 10 percent.

We had analyzed the interference effect with limited values(EPFD limits) on
the base of CPM-99 and article S.22 of Radio Regulation in the study of last
year. More appropriate analysis is necessary because the increase of relative
unavailability rate on CATV carrier was over the 10% criterion. In the study of
this year, for the better analysis, we derived EPFD limits for the CATV carrier
and assessed interference effects of Koreasat-1 with the derived limits. The
result of relative increase of unavailability is to be near 10 percent, therefore,
Koreasat-1 wouldn't have serious interference from non-geostationary orbit
systems.

We have assessed interference effects with new limits derived in Ku band.
Our study can be used to protect satellite communication networks of Korea in
case that non-geostationary orbit systems' operation is begun afterward. Finally,
we note that the derivation methodology of EPFD limits for the size of antenna

to use should be studied more in various ways.
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1 A : EPFD

(Curve Fitting Procedure)
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160
. 185 f *Tt“ft‘h-
= o
g '1?1] I 1~"1
> B .
% T 1m 522 N =
- m -
3 I = 2m \" h;"‘ A et i
eF -180 A §m s a
& I —_— ; m Eq.2
w = £ b
-185 | = it {
190 L : : - hsonn
0.0ao1 D.001 0.0t oA 1 10 100
Percentage of time EFFD_  _may be exceeded
< 2-13> 178 18.6GHz EPFD
(2-13) < 2- 14> , < 2- 13>
S22-1B (2-13) ,
S22-1B (2- 13) 1.3 dB(W/m?) peak
4dB (W/m?)
EPFD4qyn limits for the 17.8 - 18.6 GHz Band
-160 4
= 4
a L
1 L
e 170}
£ :
S Grgl
= 1 e ]
Bt~ J
= is0 S -
o o -h‘“‘-'ﬂ-..._._ ]
[T 4
L - |—— no1 % T ., 1
Woes 0.1 % ]
A ]
[ | — 10% i
s T 3 4 5

Antenna diameter, m

< 2-14> 178 18.6GHz

EPFD



. 19.7 - 20.2GHz

69665-T74810) |
{lﬂg p—17639-0.8684D+0.3603)
1+ex

EPFIY,,, ==7777+27.19D+-
112+6.04730gD } (2-14)

EPFD . S EPFD}  =-154.0
EPFD = EPFD ,, =—190.6 -17.22log D + 4 809(log D)’
p BPFDdown
D (m
BPD BPFDdown
BPDoo : 100% BEPFDdown
EPFD,,., limits for the 19.7 - 20.2 GHz band
'15’D_ Y LR | PR R LA | LS SR LR | d PR AR | LSS E L DR |
i *“wﬁ&
. =150 i h“'j
= w3
% : !
= 1?1} -
E i
£
% 180 [
1) & 07m 522
E i ] 0.9 m
oF =180 4 28m
& r v Gm
= — 0.7 m Eq.3)
F —_— 05
200 1  2am
g =l :
g el | TP I AP B T T |

oA 1 10 130
may he exceeded

0.0001 0.001 0.0
Percentage of time EFFD

down

< 2-15> 197 20.2GHz EPFD



EFFD limits in the 19.7 - 20.2 GHz band

dawn

=150 T T
80 k | | H
] — \___________

Aan = | o

in 40 kHz

/

EPFD,,. dBWI

E-hE= ! 19 | ! B B e—

200 L—1 .

Antanna diameter, m

< 2-16> 19.7 20.2GHz EPFD

(2- 14) < 2-16> ,< 2-15>
S22- 1B (2- 14) :
S22- 1B (2- 14) 1.1 dB(W/m?) peak
+2.6/ - 34dB (W/m?)

S22-1B  S22-1C EPFDdown
40kHz  1000kHz . (2-1), (2-13), (2-19)
40kHz . 1000kHz
14dB

10l0g (1000/ 40)=14dB



3. Ka

. 19.7

Ka
20.2GHz Peak EPFD Ka
(probabilities) : EPFD elr.p.
(Traffic pattern)
EPFD (shift) ;
Ka

P= K(EPFDmax- EPFD)/ D°

17.8 18.6 GHz

K=0.0490

19.7 20.2 GHz

K=0.0045

EPFDmax =- 154dB (W/m* per 40kHz) 1.6m
EPFDmax =- 157dB (W/m’ per 40kHz) 1.6m

Ka EPFD



CONTIMUDUS CURVES OF SHORT-TERM DOWHNLINK EPFD
(17 B-18.6 GHz BANDS)
o000
2 m Tl 1im
5 m S N
c e e “-H-.
L] im i N b
E -__"_""'"‘-'--_\_____u_\_ ) T e e
200100 [pogm————— Tm—l Sampanal
itk pm e R v
: _'—--_‘_-_‘_--‘_‘. ‘_‘_1‘-\- = I'.
N ety - e, i
— - =
= S
] P
o o.0o01g Y
a {3t
2 \";
(R ',‘1
.0001
1B S1ED TS -170 -1EE -1BD
epfd [dB{W fm’} per 40 kH2]
< 2-17> Ka EPFD
COMTINUDUS CURYES QF SHORT.-TERM DOW NLINK EPFD
(1% 7-20.2 GHz BANDS)
01000 ¢
F 0.8 mD.? m
] I —
§ i “'\\
S
5 wootop | iam L =
] F T g
o [5 m i
o S S AT R
= i T ) |
= Ly T -
S 00010 fgm—— S ——— = —
o I T—— )
=] B el ey,
= e
L ——
= i -“K‘--l \‘-.__
M
g.0001 -
ABD 175 -170 ABS ABD 165 150
apfd [dBIW im %) par 40 kHz)
< 2-18> Ka EPFD
WP 4A EPFD
EPFDup
, 25°
00

Scaling

, Ka




3 EPFD

Ku (KOREASAT - 1)
KOREASAT -1
(carriers) (70cm), TVRO(1.8m,
#256), CATV (3.7m, #257), VSAT (3.7m, #258) E- 1(6.1m, #259)
ITU-R S.1323  procedure D DMS
: EPFDdown

(validation limits) S22 (WRC- 2000 ) 60cm, 1.2m
3m

(70cm 60cm, 1.8m 12m, 3.76m 3m)

. CATV (3.7m)
ITU-R S.1323  10% ( )
S22 3.7m
CATV
1 CATV EPFDdown (3m)
CATV 10% EPFDdown
(Validation limits) EPFDdown (operational
limits) 4
1) S2
2) 100% 2006.1231
3 100% 2006.12.31
4) 2006. 12. 31 (edditiond gperationd limits)

< 31> 2) 4 EPFD



< 3-1> 107 12.75GHz 3m EPFDdown
+2005.12.31. +2005.12.31.
[ 2] [ 4]
EPFDdown (EPFDoown EPFDdown (EPFDuown
(dB (W/ m*/ 40kHz)) ) (dB (W/ m* 40kHz)) )
- 19045 0 - 19045 0
- 18945 90 - 18945 90
-187.45 995 - 18745 995
-1824 99.7 - 1824 99.7
- 182 99.855 -182 99.855
- 168 99971 -182 999
- 164 99.988 - 179 99.94
- 162 99.995 - 176 99.97
-161.25 99.999 -171 99.98
-161.25 100 - 168 99.984
- 165 99.993
- 163 99.999
-161.25 99.99975
-161.25 100
< 3-2> 3m 4 EPFDdown
, CATV (3.7m) DMS
(relative increase of unavailability) 17.56"*, 1450,
1756, 929% 4) 10%
) 2) 3%
1) 3 :
4) 10%
o 15.01%
eirp 1 43.08dBW , 2 39.2dBW



S22 3./m 3m EPFDdown
< 3-2°> 3m EPFDdown CATV
1) 2) + 3) + 4)
EPFDdown Vdidation
(Vdidati V alidation limits  with (Vdidation
ﬁ?nits) limits with the Iti*r‘r‘jit"pera“md limits)+ (
cperational (20061231 ) | Additiona
% (20061231 ) operational
limit)®
9990805 | 99.90806 99.90805 99.90805
(Cd
culated availability
without non- GSO)
998919 | 99.8A72 99.8919 99.89951
(Cdculated
availability with
non- GSO using
the limits in Radio
Regulation)
17 .56 14 .50 17 .56 9.29
(Calculated

relative increase
of unavailability)

518 dBi

e EPFDdown




2 CATV EPFDdown (3.7m )

, 3./m
EPFDdown S.22 3m
10m < 3-1>
EPFDdown (dB) (linear) , (m)
(logarithmic) 3m  10m (linear
interpolation) 3.7m EPFDdown <
3-3>
£ — ety
— =
g = —— =)
E = :
§ =1
£ = =
i
T T T —l —
Antarna diameter Joganthmic scale) 3 3.7 10
——Ppreentage of timeid%:) ==={pgreantage of bred0.001%]  =*=Pgreentage of imei0.00 %)
=W=pgrcentage of imedd 005%) " Parcentage of brmedd.0Z5%) = Percaniage of iime(0 0E %)
——Percentage of Lime{0 06%:) = Percaniage of imeid.145%) Percenage of limeid 28%)
Percentage of timed 3%) =W Parcantapge of lime(0.35%) T Percentsge of time0.5% )
- Percenlage of Limed1 %) 0 Pereantage of med10%) Pereanage of lime(100%:)

< 3F1>3n 10m EPFDuown 3.7/m EPFDuown



< 3-3> 3.7m EPFDaown
3m 10m 3.7m
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