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ABSTRACT

Traditional satellite communication was limited to specific services such as military communication or
broadcasting due to the cost and technical complexity issues. However, thanks to the recent development of
satellite launch technology, it is envisaged that future satellite communication supports broadband internet
services by deploying tens of thousands of satellites in Low Earth Orbit (LEO). The mega-constellation of the
LEO satellite communication system consists of satellite-to-ground communication and satellite-to-satellite
communication. In particular, inter-satellite link (ISL) technology for satellite-to-satellite communication is in
the early stage, while satellite-to-ground communication technology is relatively mature. Thus, many countries
have been getting attention to this ISL technology to accomplish low-latency and high-rate LEO satellite
communication. In this paper, we summarize the current status of LEO satellite communication technology,

focusing on the ISL technology while providing its future direction.
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Table 1. Comparison of GEO, MEO, LEO[2]

GEO MEO LEO
Altitude(km) 36,000 1’50%(; 360 300 - 1,500

Orbital Period(min) | 1,440 127-1,440 88-127

Propagation

delay(ms) 500 140 25
Satellite Life(year) | 10 - 15 10-15 3-7
Satellite weight(kg) | 3,500 700 150

Number of satellites 3 6 hundreds to
to cover the earth thousands
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FSO RF
Communication Communication
Wavelength in nm <+ km-4* mm
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Beam spread
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Spectrum . .
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Security intercept due to easy to intercept
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severely impact
performance at
mm-wave band
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P_E, AN2]8- #= (Achromatic lens)S ARE-sl A%
-8 nlEAlom AxRR FHIE £~ o)) HAH
o|x1= WDM 7]&°] FSO EX1o2HE A&
= 71 oAFA el EAl AL utEA)7]= vielo g
QAT glek 13 9oi= WDM 7 o]81
FSO &4l FAl79] B84 7Hks] gl

%2

—

5.1 &47| & F™H 7|= (Acquisition Tracking
Pointing, ATP)
mhg SHo % 3Ask= LEO 914 2L ISL 42+
A= 2] ATP 7| 7ide] s} A &
] TESAT> AFAF] CubeLCT E-@e] intra-orbital
plane ISL EA41L 93 ATP 7|&S E=4isisicB,
3% CubeLCTE= - 9147} F2stel= A $14
AEE A7) 98}l SGP4 (Simplified General
Perturbation 4) %% GNSS (Global Navigation
Satellite System) A4, $14 719 v]& A& o]&-
gt} S Al 7R ARE o], £ > A g
E] (Kalman Filter) 7|8} ATP <72|&S 433l
AAZEe R A 91449 AEE fulo| ERIc
T2} sl 7|42 intra-orbital plane ISLol|A]qk
g8 7153t 7|%°|H, inter-orbital planeforbit ISLol|
A B2 7] o4%13] 7Aoo t) Inter-orbital
plane/forbit ISL E-4lellA= FAl5twA} k= 2 914
"] e ANEEE 7= A3elA] A2E AR
o7 FAgo} gt} olagt At AE SHI 4
/‘é 7t S AERE W AE S o] Fojof slRE,
U Adsta a3l 2-5stE ATP A2=H 7|E
o] aEic

5.2 CESQIE3 (Multiple Input Multiple Output,
MIMO) A|AE]

FSO %4l A%2 Hd 317] $1siA 3 grelt 3t
oAl o] A9 43 ekHuE ARE MIMO-FSO
Ex] A|2H] sfto] 4 Os}u‘r 2% 104 MIMO-FSO
Alz=dlef gk R ®E 2Nk vl MIT st
o] #FAATLME @GdlH tEEH  (Single
Input Multiple Output, SIMO) FSO £A12] 2|4k 4]
A& E3) v 54 FSO 541 A|Ele] tho]w A E]
(Diversity) ©]5 715 A3dAor #ZEsiicy®
og] 7§e] 43 relvl= Ao thekids 57 FSO
Al A|2~gle] to|w ] o] 55 E]lck w3l oy
N oA WL wHEw ukxlsbd $41719 2%
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