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Abstract Regarding the electromagnetic spectrum compatibility issues among
various types of the space-ground integrated system network, international
research is underway. However, a unified and comprehensive evaluation model
has not yet been established. This study investigates the physical parameters and
algorithms of ITU-R P452 and P.2001 propagation models to develop a
methodology integrating with SRTM3 digital elevation model for evaluate the
interference in the frequency range of Satellite-to-Ground reverse communication
link. Through a comparative evaluation of ITU-R Study Group 3 measurement
data against predicted data from two models across five globally representative
regions, this study identifies appropriate interference assessment models in



different scenarios. The methodology that ITU-R P.452 model integrating SRTM3
provides references for investigation of in-orbit interference and frequency
compatibility assessment on Satellite-to-Ground reverse communication link.
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Tabel 1-1 Typical satellite (constellation) systems 10~30GHz overlapping frequency bands of

reverse communication link

EATIE R TATIEERER MR E R/

TR (BHE 4% GSO/NGSO

(GHz) (GHz) (GHz)
10.7-12.7
12.75-13.25

17.8-18.6
STARLINK NGSO 14.0-14.5 3.6

18.8-19.3

27.5-29.1

19.7-20.2
ASIASAT GSO 14.0-14.5 0.5
VSSRD GSO 15.112-15.336 0.05
LOBSTER EYE NGSO 15.3-15.35 0.05
SAILSPACE NGSO 18.1-18.6 0.5

CSN NGSO 18.8-20.2 1

MEASAT GSO 22.55-23.55 0.01
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SKYWALKER-A NGSO 27.5-30.0 1.6

Gt Ml ol W, 4 TR R GOHUR R G 2 IR (E £ MBI & . L Starlink
BHERG N, TE 10~30GHz FIAEE N, FH EATHR ST LE AR (AisaSat) 1) GSO T
JEEUEF 9 14.0~14.5GHz FATHE . JLRAEFHAR “RITH”  (Skywalker) Ji O
F# 27.5~30GHz FATAIRSFEMRES, H MRS T (SailSpace) A HEMEH )
18.1~18.6GHz FATHHAF/EE S, HBHHWE 1-1 s,



B1-1#ATE2 (ZR) RARMERETEMATER
Fig. 1-1 Typical satellite (constellation) system 10-30GHz overlapping frequency bands of reverse

communication link
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Fig.2-1 Schematic diagram of interference scenario on reverse communication link
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Fig 2-2 Schematic diagram of ITU-R P.452 propagation mechanisms
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Tabel 2-1 Computational method of ITU-R P.452
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dy: KRB R L 3
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ho W 2 F 0 R S R
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Fig 3-1 Calculating elevation of profile points using bilinear interpolation
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% 3-1 Boskoop £ Leidshendam $& 12 1% 4& #i4£ 5% 1o $ 4%
Table 3-1 Statistics of path propagation loss on the Boskoop to Leidshendam

WFEME (dB)  FEMH (dB)

BARIR (p%=1%) (p%=0.1%)
ITU-R P.452 #7475 FLE 4 139.00 136.90
ITU-R P.2001 74475 ¥ g 139.47 136.16

ITU-R Jo2k AL A% H i 70 4 S I Sl 135.2 127.8
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Fig. 3-2 NL: A set of data in the Netherlands
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Table 3-2 Statistics of path propagation loss on the Nordheim to Darmstadt

WikEE (dB)  #ikEME (dB)

(P%=1%) (P%=0.1%)
ITU-R P.452 #57Y{j; BB 181.91 179.49
ITU-R P.2001 #E AL 1) B £ 45 149.54 146.57

ITU-R JG2& HL A% FR A 90 20 Sl £ s 136.1 129.5
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Fig. 3-3 DE: A set of data in the Deutschland
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AU AL AL T B R Michelbachberg & Lustbuehel 2 [B] ¥ 111 X, B4 AR %L
Ko BAEKEE 9.09 km, #iikH 11.8 GHz.

% 3-3 Michelbachberg £ Lustbuehel $& /2 1 4& 41 4£ 5% 36 4 3%
Table 3-3 Statistics of path propagation loss on the Michelbachberg to Lustbuehel

WAEE (dB)  #HiFE{E (dB)
(P%=1%) (P%=0.1%)

ITU-R P.452 #74j5 LA 45 169.10 167.38



ITU-R P.2001 B R () E ¥ s 164.37 162.14

ITU-R Jo &k 5 A% FE A 50 20 S 2 8 125.9 116.8

(a)Michelbachberg (TX) £ Lustbuehel(RX)37 B (b)1£ 443127 & B
B 3-4 AU 48 B3 A) X 3%
Fig. 3-4 AU: A set of data in the Austria
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3.2.4 525600 GB A

GB HAL &I844 T 9% [E 45 B9 & Chilbolton % Baldock 2 [H], P42 KE 131 km, ik
i 11.2 GHz. #4256 3 A il S #2415 50

% 3-4 Chilbolton £ Baldock ¥& /2 % & 4 4£ 5% 36 £ 3%
Table 3-4 Statistics of path propagation loss on the Chilbolton to Baldock

WFEME (dB)  #iFE{E (dB)

(P%=1%) (P%=0.1%)
ITU-R P.452 #57Y{j; BB 219.49 210.36
ITU-R P.2001 #E AL 1) B £ 45 221.73 207.28

ITU-R JG£& Fa I A% FR A 5 28 Sl 44 147.9 139.2
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Fig.3-5 GB: A set of data in Great Britain
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GHz.
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Table 3-5 Statistics of path propagation loss on the Kashima to Inubo

#FEME (dB)  #FE{EH (dB)

AR IE
(P%=1%) (P%=0.1%)
ITU-R P.452 #7475 BLE 4 142.6 140.48
ITU-R P2001 #5415 EL A 45 141.5 138.10

ITU-R JG2& HL I A% FRATE 50 28 Sl £ i 140 134
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Fig. 3-6 JP: A set of data in Japan
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Table 3-6 Comparison of models prediction results
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