>

‘ 5 a NT SH oSS =2 X 32 23 sy
~ \ sourial o Advaner Ravigation Technelagy J. Adv. Navig. Technol. 21(5): 428-434, Oct. 2017

0| S0l 7|¢kst ESIMO| FS A|ARI0]| O|X|= ZHMHst BEM
Analysis of Interference Effect on FS System from ESIM with
Motion Characteristics

=1, 32
A3 - dqA

e L E e
e TP T

Young-Houng Kang' - Dae-Sub Oh’
'School of Computer, Information and Communication Engineering, Kunsan University, Jeollabuk-do, 54150, Korea

2Satellite Technology Research Group, ETRI, Daejeon, 34129, Korea

[ off

H o)y =29 AUd T4l 2 9d7Inke] kel Il Au|2~d] dlgk =871 F7Fgtel| whE} ESIM(Earth Station in
Motion)®]2h= A 28 Fej 2] 914 Eujdo] iy 1 9t} o] AlZ~El-& ITU-R Resolution 158(WRC-15)0l 4] FSS(Fixed Satellite
Service) 1% =ol| 27.5-29.5 GHz tHHAFS-S a18f3kar glo] E tieel] o|n] ule FSebe] Aol tigh o177} a5 a1
UL} o]of] E =0l A= FS(Fixed Service) 741 =1 W0 2 HojAlo]| EE §Fali= ESIMO] W9 218 o] dHEAS 3
2l8te] FS 219 e L] -10 dB W1 Ul o] 33t 4148 9 3R 7] 208k tls)] o] 2314 3} AlE o)A 48 =359
t}h 1 A3} o] ZaiAl o] Bl S BolFH, Y ] FSE K338l 9IeiA = ESIM ©]% Elnde] Hojxlo]Eof tf3t o] &
AR 787 A=, YA )5S E 58 THA o s A 1 7]F 0] vl ojof dirt

[Abstract]

In recent years, owing to the growing user demand for the two-way internet service based on the mobile global broadband
communications, a new type of satellite terminal has been developed, known as ESIM(Earth Station in Motion). This service was
required by Resolution 158(WRC-15) to study on the coexistence with the co-primary FS(Fixed Service) in 27.5-29.5 GHz as a
FSS(Fixed Satellite Service) uplink. In this paper, the average received power on ESIM within - 10 dB of beam width of FS and its
outage probability was analyzed theoretically and also simulated to account for the azimuth angle with uniform distribution. From the
results, it can be concluded that this theoretical analysis is very useful to analyze the interference from ESIM into FS based on the
statistical and probabilistic method. Therefore, it is necessary to control the azimuth angle due to a moving terminal as well as the
inclination angle of moving path, the operation hours, and the speed of ESIM to protect the co-primary FS.
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Fig. 1. Interference Scenario between ESIM and FS.
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Table 1. Parameters for interference estimation.

ESIM parameters
Parameter Value Comment
Frequency of operation,
duency P f 28500
(MHz)
Antenna height, h;(m) 2.0
Lower elevation angles
may be used provided
Elevation angle satellite, 6, that the e.ir.p. towards
>10 the horizon is consistent
(degrees) with the 10° elevation
angle operational
limitation
Maximum e.i.r.p, Em ax 15.5 Calculated
(dB(W/40kHz))
Maximum occupied
bandwidth, B, (MHz) 2.346
ESIM's speed, vy, (km/h) Variable -
Frequency of passage, [}, Variable -
FSR parameters
(Fg/fﬁ‘;‘;ncy of operation, f | 58500 | Equal to ESIM value
Antenna height, hj, (m) 20
Maximum boresight
antenna gain, G, , (dBi) 40 For 0.5m antenna
: Calculated from ITU-R
-10 dB beamwidth, 2¢,, 2.6 F 1245
Feeder loss, L 3
Receiver bandwidth, B
(MH?7) 2 Assume equal to ESIM
I/ N applicable FS criterion -10
(I/N,y) (dB)
Permissible interference
power level, 1, -168 =10log(kTBy) + I/ Ny,
(dB(W/40kHz))
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Fig. 2. Antenna characteristics with G, = 40 dBi and
d = 0.5 m for 28.5 GHz.
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