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[Abstract]

In recent years, owing to the growing user demand for the two-way internet service based on the move global broadband
communications, a new type of satellite terminal has developed, known as earth station in motion (ESIM). This service was required by
Resolution 158 (WRC-15) to study on the coexistence with the co-primary fixed service (FS) in 27.5-29.5 GHz as a FSS uplink. In this
paper, four scenarios was introduced to account for the antenna pointing error and the azimuth for an analysis on the sharing between
ESIM and FS. From analysis results, the required separation distance between two systems should be about 32~52 km according to the
elevation angles of 20°~40° using thresholds of 5% and 10% outage probability. Therefore, it is necessary to control the azimuth angle
due to a moving terminal as well as the pointing error of ESIM to minimize the required separation distance and to protect the

co-primary FS.

Key word : Earth station on motion, Fixed service, Fixed satellite service, Pointing error, Interference.

https://doi.org/10.12673/jant.2016.20.6.503 Received 25 November 2016 Revised 29 November 2016

e O e e e
) A Non—Con_1mercialI__icense(hﬁp://creativecommops orresponding Author; Young-Heung Kang

Lgcnses ) i el et T ConTTEGl  Tol 482604604653

original work is properly cited. E-mail: yhkang@kunsan.ac.kr

Copyright (©) 2016 The Korea Navigation Institute 503 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



J. Adv. Navig. Technol. 20(6): 503-510, Dec. 2016

.M 2

Hol5d F=Y FS 4 H 1A 7Ike] ek QlE
Y Au|2=of] tgt =87} SVl w2} ESOMP (earth stations
on moving platform) 5= ESIM (earth station in motion, |3}
ESIM O 2 oFyoleh= A 22 FEj ] 9143 En|do] 7ids] 3L
912, E(home) T AR H|ZU 2 A (user) S0l Al 28
o] Qrelu Hud = AlEE AL QTH[11[2]. APA o= T
AL e Aol AAEE T 428 HudE 1A H
H, 214 AWEH] W2 f1A], Wk 71437, §-4 2 vlo]E
& oo w HugEe vt 2719 ey -85 0] th
3 Q8L 9tk ESIMS 28 S H
Sl W2 (beam width)S 714 A
| Z27d3HA] Hahd A lguent
olug}l 7]E9] ~ AR 2(FS; fixed service)oll FH =
(uplink) 7S oF718HA |k =3 a1y gnd®t olujg)
gha-7], Ak 7|3), S o] s Al 42tE A8 HejgE2 ¢t
Hu 219 ofle] & 7143 gle] o] 2
St o] & Al of af= A=
9l F&F Enjd M ESIAZHE
AW (time-varying) {Ha HEl o2
WRC-15%1|4]+= Resolution 1585
service) FAAE $1447} A= Aol 17.7-19.7 GHz
(space-earth) & 27.5-29.5 GHz (earth-space) T 2] F3= A}
|5 a1gate] o] oA st AlgataL = o ¥
B o] ESIMol| 3t 7] 4] -84 54 2 HA 8axds o
T-8har, o] Feje] ESIMell AlFE M| ~E AlFstr] 9%t
FR1E EpAH| 20 0] Tl F-sAREo o
3 TS WRC-19 A 1.58 Akt w3 ITU-RS
ESIM¥Z} ##3}o] Rep. ITU-R S.2223[3] % Rep. ITU-R
S.2357[4]% JNErelgi=d, S.2223 17.3-30.0 GHz thele]
GSO FSS ESIMS 918t 7|24 9 873208 i 3lo
™, $.2357-219.7-20.2 GHz 2 29.5-30.0 GHz FSS thjollA A
A= 91287 SAlsh= BSIMS: 9138t 7154 9 7ho] =}l
SoFa el
@A 17-30 GHz W92 55 Q(co-primary) 7|WFO. 2 FS,
AZ2] 7 WE (back-haul) 2 FSSoll #ujE]o] gt} FSS&= A
AAE S219300 tigh T4 R olE 5ol TV,

Downlink

2
0
=)
1= au

O,
o

¢
to & mo

ox, M
K
oL

S

gL

=
E
wor

S

|

sAEY o] §

HDFSS ‘ HDFSS ‘

17.3GHz 17.7GHz 19.7GHz 21.2GHz

Uplink

HDFSS FSS ‘ HDFSS‘ FSS ‘ HDFSS ‘

27.0GHz 27.8GHz 28.4GHz 28.8GHz 29.4GHz  30.0GHz

33 1. FSS % HDFSS AHEZ 24
Fig. 1. Assigned spectrum for FSS and HDFSS.
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Fig. 2. Interference scenario between ESIM and FS.
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