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Abstract: Aiming at the compatibility analysis between GSO ( geostationary satellite orbit) satellite systems, uplink and downlink interference
scenarios were designed between single-beam and multi-beam GSO satellite systems, and GSO satellite systems interference was evaluated on
multiple dimensions, such as satellite orbital position, system link availability, and interference system's earth stations location. Recommendations
were proposed on the nearest location of interference system's earth stations at different orbital intervals, which met International Telecommunication
Union limit. The granularity of each dimension was refined. Different dimensions were compared horizontally, and interference variation
characteristic curves and the influence level of each dimension were analyzed. When link availability was fixed, the interference value changed
slowly with the orbital interval at >2°, the interference value changed rapidly with the interval at <2°, especially when the interval was at<0. 1°,
the interference value rose sharply. Taking network data of the CHNSAT - 81.5 and INSAT — KAS82. SE satellites registered by the International
Telecommunication Union as examples, the interference — to — noise ratio and the carrier — to — interference ratio were compared with Visualyse, the
result error was kept in the range of 0.7 dB with an effective evaluation performance.
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Tab.1 Beam and air interface parameters of satellite systems downlink interference scenario
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Fig.7 Downlink I/N variation surface map of interference
system GSO satellite in different orbits and

system link availability

(I/N)/dB
30
i 20
g 10
x
% ~ 0
I —10
; —20
100 3,
—40

K8 THARL GSO TLELEARBALLL K R GHE#K
A FHBE A TR L ATHERS 1/ 72 A5 i 1T P&
Fig.8 Uplink I/N variation surface map of interference
system GSO satellite in different orbits and

system link availability

W B I/N 2R ETR G AR TR RGN
Prllpa—@E M ZRIE T, RELMM I/N B R Y6
I3 YRR PR R i i) , L7 A i BE St /N T 3L

3.2 ETTHMAEGHPKIGIEUFR

SR PRI ATRE RS OR Sas O2 4L ik
Bt CHNSAT - 81.5 #hBR[F B 1A T2 w5 A sk
U4 R B, GSO R Gi Bk BT O B Ch
99.9% , 3 T DR S Z ARG D EIEAIR
UL IEL B LT 28 48 A b BR 0l 5 52 P b BR 0 1
AN HE B 22 M5 K I/N [0 48 4k R pE, & 9
PR o

AT N [ 7 R VA L1 N R 7 5 B LB 2 B 8 i
HEEE 25, 0T LIk GSO TR RGN T Al i 2
%, hE 9 nH, YT PRESZIMAZE TR
PiAHZE 0. 1° 0, T4 2 55 b BR o 5 52 0 b K oo
1325 km /2 47 BF T 47 8% #% /N W 2 ITU
- 12.2 dBRRAE Z5 14 B0z (B B AH 22 0. 508, T4k
ARG ERVGIESZ 0 b BR3G 279 km 2245 B R A58
P& /N W R BRAE A58 5 24 T R Ge sk ol 7 i 52
RS HhER G 321 ~ 788 km EHE], FATEERRL/N
M FEA DR

(IIN)/dB
30
o Y 20
< 20 10
S 0
ey —10
2 —40 —20
= —
= —40
ﬁ%GSO s 05 5000 > 2% /4 . 50
B — 4 1000 © ogeds "
i/g]@ /(0)6 0 o g&ﬁ%@ﬁﬁ

(a) THRGAEA R0 FrH IR 7 & SR AF T 1
TATHERE I/N A A
(a) Downlink I/N variation surface map of interference

system in different orbits and earth station locations



82 e AN o 4

5544

40
—— DEHLFEFE°
30k TR0 05°
— DR HLHFF0.10°
TR HALE FF0.30°
— —— TRHRLIIFFO.40°
T —— DEHAHIEO S0’
Z 10f
=S
x
2 of
Q:
}.L
B e U —12.2dB
—20
—30 . . . . .
0 500 1000 1500 2000 2500
T 40 2R Gt 1 A9 B / km
(b) TATHERE I/N WETH0 22 48 HhBR o e 4k 19
AR R 2

(b) Variation characteristics curves of downlink I/N with

interference system earth station locations

B9 THURGAEA R HE Rt ekt 7 B 250 T 1Y
MATHERS /N 0
Fig.9  Downlink I/N analysis of interference system in

different orbits and earth station locations

4 ZiE®RGSO LERZENHR

ZPOR GSO TR ARG 4 ST 5, I
K10 s, TR GE B (0 PR Bty m, 3240
ARG A S BOREE N no

FHEgD
MIGSOTE [
—— T

A% Sy
HGSOPE //

T
U % VINES

m/l‘:&iﬁ/ NS

Bl 10 290 GSO TR RLGEM M &L T 57
Fig. 10 Integrated interference scenario between

multi-beam GSO satellite systems

L CHNSAT - 81.5 fE A2 R4 GSO T
B, THAS GSO DEMTHZ RS 65O 1
FEIERE [~ 6°,6° ] Ay AL DX A] P, 1 A7 4 % 4
MR L= NSRS HER L, TSRS
T2, ZMBT ARG PR B = nom ¥ 10,
TR AR >R T DY 4] 53 45173 22 4k ( Frequency
Division Multiple Access, FDMA) EAS =
JE RPN 55 TR A X S0, R TR S

HERER @ A P AR L 55 5 SR & 80 + 10 (i -
1) Mbit/s, #% BEPCHON 55 7 5K 122 PP x40
RZRRGHATI AN 11 R 12 )
B 7 TR G GSO TR AEA [FIBUAL ] B LA K F
GBI R TR N AT K EATHEBR AR B /N
AP

(I/N)/dB
0
jas]
= —20
Z
= —40
ez
&
—60
)
e —80
s
}.L
100 B—100
—120

Bl 1L ZPOR GSO RGEAEA R IFRE L L R GE i i
ATFBEAPE T I T ATREBRAE S 1/ N A AR iy T ]
Fig. 11 Downlink integrated //N variation surface map of

multi-beam GSO systems in different orbits and

system link availability

(I/N)/dB
0
g 0 —10
=
Z 20 —20
S
2 _ —30
20
= 60} 40
= —50
7% —60
%,%GSO P g B
DRE S
Ml —695 % qomsiH 80

Bl 12 90 GSO RGUAEA R PUAL IR L S R ST 5 %
YR BEAE I AT REBR AR S 1N AR AR iy i ]
Fig. 12 Uplink integrated I/N variation surface map of

multi-beam GSO systems in different orbits and

system link availability

HIPE 11 AP 12 w0, 0 T2 PR TR R SE,
[RIAE M, 75 AR GEHE R T —E B4R AF T, A T2
B RGENLIRING > 200, I/N AL G218 5 B A 1]
B <2°m, /N Ze A e, JUH I BUOL I g <. 1°
B /N BETFELR . HARSERN /N BEE
ZR GBI 1T FH BE A k)N o

5 ZOIXLES

Visualyse 2 {F i 9% [€] TSL 24 ®lJF &, 2 F
ITU FYBRAEFTREIN , T T Ji [ B [ 451 2R B 08 b
P R BT AT R S ITU
IATHEREN o A 6 B 7k RV REAR B TTU AR
SRS RIALN , 75 70 A7 B 3 01 22 48 B8 1) 52 i
R IR T B4R T BORLEE , 6 F 970



o514

TR, G BRI R BUE TR RGARANE SR T T i 83

Hrat R pFAE M4

WRAEER 2 56 3 AT 9T, 7E L 3L Atk 2 A B
A GSO TLAL R G B 343 8L 05 305, 105 43 #r
BEN T LR Visualyse FRAFLE R AT L X
FGRIIE

A5 1h CHNSAT - 81.5 T AE H 23 &
S LR T O 7 a7 i 8 g A a2 s WU i
— v B, YEE S CHNSAT - 81.5 T B[l 1°
() INSAT — KA82. 5E T2 VE N T R L1 GSO
T, Hod CHNSAT - 81.5 T RS0 1 i ol e 2s
HSESEIRA5 B, A B R ] T
AR W3,

K3 AWERE Visualyse FERLELIS
(EAREBENEBREIAZIME)
Tab.3  Comparison of analysis results with Visualyse results

(excluding the electromagnetic wave propagation loss)
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