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Abstract With the rapid development of broadband low-orbit satellite systems, communication
frequency bands such as Ku and Ka tend to be saturated gradually, and non-geostationary orbit
(NGSO) satellites will inevitably cause interference to geostationary orbit (GSO) satellites operating
at the same frequency. At present, a spatial isolation strategy is often adopted to avoid interference.
NGSO satellites always produce the strongest interference to the collinear area. Increasing the
isolation angle can reduce the interference, but it will greatly lose the coverage of the LEO satellite.

This paper proposes an interference avoidance strategy based on sidelobe nulling of the transmit
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beam. The antenna array is divided into row and column elements by establishing the LEO satellite

coordinate system. In the dimension of column elements, the robust LCMV algorithm is used to

realize wide nulling. In the dimension of row elements, it is expanded in combination with beam

direction, and finally forms a “null band” in the direction of the collinear area. Through simulation

analysis, the proposed strategy can effectively reduce the interference avoidance isolation area of

LEO satellites while avoiding collinear interference. The algorithm has low complexity and is easy to

implement on satellites.
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Fig. 1 Spatial distribution of LEO satellite, GSO satellite and GSO ground station
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Fig. 2 Schematic diagram of geometric scene with the strongest interference (latitude=0)
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Fig. 3 LEO satellite coordinate system
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Fig. 4  Simulation diagram of collinear area
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Fig. 5 Flow chart of the algorithm in this paper

20 GFLOPS,, B i A4 il 38 43 o FH 2 fep 158 ¢
TEIY) 10% , MR HEAS SO R 5575 11530 8 A T [ 1y
KRBT A 3,75 ps, B LEO TR B =
71050 km, U] A=) 1 J& B2 106 min, B
TEIEfT 1P 2R 17. 67 s, M Z F LA # i
RETE AT 45252 I ) B 9 3 H T — LIRS AL &R 48
Tt 2 PR e 1V

3 FESERENH

3.1 FESEHIENSEE

i 3 O B R SR G 55 vk R
Tapering -7 FR A SC i 4 512 14 8 R o) 5]
PLJe 3 R ms T Y R R ATEE I EPFD 1 BAH,
PE— 2GR TIE I R LA, A EEM T ES
LR 1,




FURHE, 55 H T A SR S5 2 B O (F B T2 1 e WLl S et

547

®1 TERESH

Table 1 Main simulation parameters

ELCA SHOUE
31 KN M LK ] [16,16]
30 [ B /N 0.5
{555 f/GHz 18
PR (6,,00) (25°,0°)
LEO DR TELE/(°) 0
GSO HbTH /M / (°) 16.5
BB/ (0) 89
LEO #1138 & )% /km 1050
TR %5 EIRP/dBW 34
A %/ MHz 125
S x5/ KHa 40
EPFD FR{E/(dBW/m?) -164
GSO Hhy I 42 R 262142/ m 1

GSO b i 3 LAk A ITU-R S. 142811

3.2 LEO DEKEFRARE

PEHL LEO TR BT M4 R 0° g sty
D5 B, AT Z: B Al 0 37 5 I AR T A AR
i 0/ A A R AR S5 M i, 5 R 1E 2
F] B B SR IS N LEO T2 A9 o F2 48 1) T P B
BIX W 75T e B B IX 2 B ML o 3 8 17
FEE (0,,0,) H(25°,0°) 385 05 B 45 AR
KA R H Tapering 5892 FlR FH A SC T #2
R A 8] = e RO L e 6 B,

P 6 SR AN RIS e 14 2 B D ol = 4y )
PR G 16 (25°,00) o &l 6(a) AR K
SRR o U0 TR 5 T S D R 0, CE IR A 0° 22
AR IR A 20 dBi Ze Ay, i KR 1
to f T EE . EPFD BT HE BRI, oA R 2L
HERPR S A, AHASAE 00 Z2 47 B384 25 A X =38 R ik
Al3k 30 dBi DAL 3R 0 H RS 0] 25 0°
R 3Ty, KRR T LEO LA 1Y 3 35 0 il
& 6(b) K H Tapering 575X} 55 ML V1% & 35 dB
OB S W T O 12 YN SN A OB Y [E

[Fi) i 385 o 3 R 5 8 e w3 A T e, TR RN AR Ry
0° ZE A7 AR e 98 T 34 30 dBi 247, Kl 6(¢c)
KA SCRTE SR U R S5 IREAE IR AT £ R 0° B
T L —SRAR VR I 2 B, AE T 32 5 3 50 dBi
DLk, RERI 25 1R T A5 A8 T PRI B8 X Y
Y& EPFD #RREE L 1TU FUE 17 FRAE, [F it 3=
MEPEREITTCH ARG | Bk T B B A1 3 K% LEO
R Y L v R R
3.3 DETITHE EPFD (i E

T B 8 B B SR T EPFD [ 23, Xt
AR MRS 3B R Tapering B35 AR 4%
SCHTHRE AR TL B B T AT 4E 6 EPFD 4705 EH 4
BT, 28 R A AT JUT 12 5 s b e R 0 A 2, L
WO SOV 1 s R 7 PR,

& 7 J R FHAS R SE M A B B EPFD 434, %
JE GSO HbTi i fe /M A Ry 16.5°, LEO TR 7 5
X B F AN f R £55° , TEAR I HET,
WA AR 1] (25°,0°) , A R FAR 55 M S0k B, 7
2R X gl (A4 0°) B9 EPFD 4154R # i 1TU
FUE I T TR A, 28 B0 0 A6 7 50 A 5 Il 1 — 4%
“aF” WK 7 (a) Fras, R Tapering %?ﬁfi
LEO TR 5B N i) EPFD #7453 1 tirst , 3
DB 2 TTU B BT TR, an &l 7 (b)
PR SRRSO S 1 7 (a) 1 EPFD #
HRLAE T TRRAE A« TP B0 e 7 45 2 T B ek
TEN 2 1TU B 1T IRE B R RS — o iR i,
?éﬁc%ﬂl—?ﬁm%m EPFD 431 Jo WA . 24035 | ¥ R

f TTU BUE 0T TRRAE, W&l 7 () s,

BEXT 3R 3 Ao ug B W) s 1 Y EPFD 43
F oy ) B HEA T EE, A 8 B

K8 (a) WAKHLS ML R Tapering
SRR A SC AT 4R B3k B TR B 1 EPFD )5 B
XL, AT LUF AR AR RS A i AR R 2R X

i

30 30 30
20 20 20
| A 10 ‘ 10 , 10
2 ) 0 ' A 0 2 0
"'.o.. -10 . - /' '/“ -10 000. / ] -10
= ) / 20 5 e Mo / -20
S 0 B30 2 /'50 30 3 -30
§ zgi ( 0 & |40 ﬁ, -40 ﬁ, -40
Ol el L N R 1\! e -50 @3:40 | -50
ﬁ 0 *‘ﬂﬁl\\( i VW' /-s0 -60 K r Mk }"'M/ -60 »\ | A L-I Hf / 50 -60
B 70 - 70 -50 ~70
6/(°) 9/() 9/()
(a) AR K35 ML V5 (b) R F Tapering 8.2k (c) RAARSCHTiR—EE:

E6 XREARKRBBH=4KERAEE

Fig. 6 3D beam pattern using different strategies
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