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Trends and implications of

Satellite communications
service

This paper discusses trends in satellite Internet services using

LEO constellations of satellites and its major market effects
expected to bring in Korea, LEO satellites constellation has
attracted attention mainly due to the significant decrease of
its cost of producing and launching, SpaceX's Starlink is already
providing satellite Internet services in more than 50 countries,
The Starlink service plan varies from country to country, how—
ever, it costs about 60K won to 130K won every month, and
satellite antennas and router equipment must be purchased
separately.

In order for Starlink to enter Korean market, foreign equity
restrictions will be applied and cross—border supply agree—
ments may need to be signed and approved regardless of wheth—
er a gateway is established inside peninsula. The importance
of satellite communications seems to increase as the 6G stand—
ard extends coverage to an altitude of 10km. In that regard,
Korea needs a calculated plan as a latecomer in the field of
satellite communication. It is necessary to discuss the overall
system for satellite management such as space debris, astro—
nomical observation, and human harmfulness,
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¢ ZZ 7|sLEE M 2EEE 89S Bz 2
HetMd|A, XIFEE EE MU|AS H0f 2EUAME|AT}

OIRO{X|1 US

® YTAE SEtoll Qe daeld Sl AAEE = iR
Sto] AAJe] Bl AololA] ololAt PAEAS A7)
- ITUQR020)2 0| A= 114 -4 A H) A(fixed—satellite service)d), 143
7+ AH] A(inter—satellite service)®: o]~ A H] A (mobile—satellite

service) )& L&

- A=A R e S A 20 o] I At 94
21) Aol oS- AHI S uLASE o] 0|5
AT 91 7he] Au|Ag )

0 98 v wet A =(LEO), ZH=MEO), ZAHU=(GEO)ZO
TEEI A RS s 22 AEUAH|AT T4

ZoFA ]| A, https://www.crms.go.kr/lay1/S1T456C462/contents.do
2) ITUQ020), "Radio Regualtions Articles: Edition of 2020;.
3) AF=5T ot oA Aol AREElE FAFAIAHEIAS A radiocommunication service between
earth stations at given positions, when one or more satellites are used. (ITU(2020), article 1.21)
O FYA 7t HAE Al FAZAIAH|A; A radiocommunication service providing links between
artificial satellites. (Ibid., article 1.22).
SIFATHD SFHE) 7 Ee $7RE 7 FUTAML, $2HDE 5 4775 19)
TAZAIAH|A; A radiocommunication service:
— between mobile earth stations and one or more space stations, or between space stations used by

this service; or
- between mobile earth stations by means of one or more space stations. (Ibid., article 1.25).

6) LEO: Low FEarth Orbit, MEO: Medium Farth Orbit, GEO: GEostationary Obit.
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1) 2022.04.30%
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7) AlTEN} B A GPS HRIEAA AR dHAloPA AR A (H 27 Hel w2, 2022.06.21. 284,
foflofsis A, MEASAT=-3d §AIS WAL 4] Sk,
http://www.discoverynews.kr/news/articleView.html ?idxno=823693
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- thpo) 8 SAB0] ZAL o)l shke] A

TR @) A (satellite constellation) 2] ZAA|A 0] ?‘%‘V;}%

- olo] wet S T T A Heh AANAR
. - o _
AR o] Thssf A e FEl AAAE dide=
AEAAMBIAE AlFolde ZRAESO] 7HA o
% ATOAXO] 4 17/ A& 8 St BB 508K 0|t eI, it
HI8el Z2, Facon HeavyZt kg 1,5008, Falcon 92 kgd GOOEOI
2QF0 Hlall, T2 H7P7E 2 2AA0Ie] Angara= kgd 450020] 42
[2E 1] MH= fd LA HIE($/ka)
.Della E Payload size
Scout lea\.ly
100,000 $/kg . : :I;::llam
.Spaca&hutlle .
Pegasus XL 1961 s+ 2019
50,000 $/kg &
o Petall
% Aflas Centaur Petadei0 Shavit e Minotaur IV
g 20,000 §/kg "n.tanllh :Daila:mﬂn—saﬂss :ﬁans“.st.arl ﬁh:n“ oo N
S’ .Ku@mos * Fa\oan 1 .Amam
E WP Luaizhou
10008k g oramanc? S Ty Lo,
§ Satum v ) Lung March 3B
§ soosng ° e Jogar
g
.Fa\cans (2,600)
2,000 $/kg
Falcon Hea\ry.u.
1961 1970 1980 1990 2000 2010
Year of first successful launch
Z: 2SR (payload) 1kg & HA} H]L(Q1Z o) 24 4=X))

A& CSIS Aerospace Security Project(2022),
OurWorldInData, org/space—exploration—satellites,

8) £4|: Wang, Brian, 2019.12.10., “SpaceX Starlink Satellites Could Cost $250,000 Fach and Falcon 9
Costs Less than $30 Million”, Nextbigguture.com, https://www.nextbigfuture.com/2019/12/
spacex—starlink—satellites—cost—well-below—500000—each—and-falcon—9-launches—less—than—30-mill
ion.html
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2H|o] X9} opupE, F=o] A oA AF2H ez A FolH
2H|O|AXE "22.129 7]E 507H= oJAtollA AMu|A AlE 5
— Aujo]AXE 2022128 713 41617]9] ~EfE A Q)AL WAlEIg T
o] & 3819717} A Vo=, AFH O 420007]9] IS TAK
7

- 43 OneWeb& 2022.129 7|12 % 502719 9IS B Fo7
T 648719 918 AR AF A1, 1271 IEHS AH|let

A EEA 5 AvlAE Ale 5

— ofufE Kuiper Systems> oF2] WAL 91/do] glou} 487]9) 914

2023 %= Zof HRAF of|H1D

- ol9]o| = Fjubr} Telesat 2020.39 LEO A YA 17] WAL &
Z 208715 A} ogo]anl2), o2 JEJUE] Innova Space= & 907]
91 AL ool 19 23=0] Myriota'= 507]2] LEO 91/ds Aret
AU

9) &4 https://planet4589.org/space/con/star/stats.html

10) https://oneweb.net/resources/oneweb—confirms—successful -deployment—40-satellites—launched-spacex,
https://oneweb.net/resources/update—oneweb—launch—40-satellites—spacex—enable—leap—connectivity
—Services—across—us

11) https://www.aboutamazon.com/news/innovation—at—amazon/amazons—project—kuiper—satellites—
will-fly-on—the—new—vulcan—centaur—rocket—in—early—2023

12) https://www.spaceitbridge.com/canadian—first-responders—test—telesat-leo.htm

13) hittps://www.bnamericas.com/en/news/argentinas—innova—space—set—to—launch—two—new-picosatellites

14) https://sky—brokers.com/supplier/myriota/
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_ ¢ MAl 2x2 M QEUMHIAZ MBSt AIRKHXI= 0|2
EchoStare] HughesNet22 199610 AHIAS A%

® HughesNet TA] AHA] AASI~ID-S A3 31aF 14.4Kbps

78
T2 AHUAHIAE Algolr] AFelAaL, dAle o
25Mbps AEUIAMBIAE AlETol wet H64.99~149.9=2 Ay &

- Eujz] Yol A+= Hughes &]o|%= Viasato] €59.99~159.99 52 A|&-

ol 2B s dI0E0HE]) &

<H 3> 50|X|Y MUY MUA 2F % &5
I $/F) ot £ HSEf
HughesNet 64.99 ~ 149.99 25Mbps 15~100GB
Viasat 59.99 ~ 159.99 12~150Mbps 35GB~FA| 5t
Starlink 110,00 20~100Mbps AgE

F AR, AEAddR, MF & AQd AEjA ol grmqh 2
ST S BRI

® 532 2007 5¢ Eutelsato] §JUAEHUA B AS HZ AlFataL

'22.12 & Eutelsat, SES, Viasat, HughesNet, Avanti communications

Sol AU AHAE AT 3
® 3, AlA Z1=0] o 5B A Hok X|odo] AEUAHIAE BF]

9I%F 729 Loon ZRAE7L 219 FEg| wet Hp 92 93t
A2 FaHo] B R2E R0 oo

15) 78 Au|2of disf Mol 5 7|EoR At
16) https://www.nytimes.com/2021/01/21/technology/loon—google—balloons.html
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Hughes Aircraft Co. 2] 83| we} FCCx= Y& A HIAE
918t Ka W= F7H10

1993.12¢

AA &% Hughes Network Systems®] ¢4 QIE]Yl A H] A DirecPC
AE. &2 14 4kbps % (AMB T the-=2 =0 158 4AQ)18)

olgjw 4 LA 2 198,19 AH|A THA]

143743}k 9 0.01 Mbps ==9] HloJg AH|A

Zzuse 3 94 WA T 200029 4G A A
1998,099 | 2002.2¢ THik(bankrupey) 417 2004Lj JI22AS AA
Globalstar LLCZ 3]AY

olglw it FCCof| Ch. 11 m= aHiKbankruptey) A1% — 2001
olglg Al SARE Au|A AR

EU9] 2% Al olE|UlMH| A Eutelsat®] Tooway, S|4 AH|A
AXI(HE FT) 2Mbps) )

Hughes Net® EchoStar XIX(Gen 5) 9Ad©] Atlas V 43124
2017.03.16. | =3l ¥FrK16.12.18)20), 2017.3. 1645 E &}8F 25Mbps, A3F 3Mbps
S Qe A2 A2

AAAAO Viasato] '17.69 Viasat—2Z5 Ariane 5 EA-S Z3 WAL
2017.06.01, | Viasat—3 & & % 942 2020616, HALE|QTL F WA 942
2023.4.8.4 AFo|AX BWEIH|E F3l YAME oA

OneWeb—J 5\ HA] LEO $14d HiR|E Af2 220 53l WAl (2312
AHOIAXE B3 71 HA}

Starlink ¢ & ®H# LEO 94 v§#](607])7F T 9& Fall A}
— 202010 44AEY Au|A THA]

AR QAR7IA B 24 ool S Fwstel A 74

1996. 03¥

1997.05¢Y

1999.08.13.

2007094

Fl

2019.02.27,

2019.05.24,

17) hittps://broadbandnow.com/Satellite
18) The Wiashington Post, “DirecPC dishes up a hasty link”, 1996.03.18.
19) http://www.eutelsat.com/news/compress/en/2007/pdf/PR%202407%20Tooway.pdf

20) https://news.lockheedmartin.com/2016—12-18-Lockheed—Martin—Successfully-Launches—
EchoStar—XIX-Satellite—To—Power—HughesNet—Gen5-High—Speed—Internet—Service

21) https://www.hughes.com/resources/press—releases/hughes—announces—hughesnet—gen5—high-
speed—satellite—internet—service#: ~text=HughesNet%20Gen5%20will%20be%20powered, EchoStar%
20XVII%20currently%20in%200rbit.
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¢ S2|Liate] YMSIHEM MH|A

® oA+ Iridium, Inmarsat, Thuraya, Globalstar 52 9Al
FHASAHAE oGS o~ ot AU A= gl

- 22ug= GMPCS(Global Mobile Personal Communications by
Satellite) S "98& o] E2]22)

- 159 AmAAS B3 GMPCS AuAE Fslel FhARIA:
shel Aot S 37 B AR F P ISHREAR )
Sl wob AT 5 A W

- 22,129 @A) 1.70552) ST 71047 ZAsRt A

(a8 3] I AdFUsSH =M F0

i

25,000 23,498

20,000

15,000

11,705

i il
I I I |

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

10,000

5,000

Aw H LY REAY, RAFAANA T1Y A 72 5,

22) tAAA, 1998.06.16. 2% TSKEFZ - glo|Z GMPCS AlY 37} "o}y, https://www.mk.cokr/
news/all/2007000

23) vl 2015.01.29. HEARR, “QPIFHEAIGMPCS) MulA AR Alw A4

24) 2E(1998), “GMPCS AHIAE 9fet AIEY d3 2 Fgaay, S84 954K 6(D),
pp. 102-111.
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FCC 2018.3.29.2) Ku, Ka 0k Wl= 2 AREaH= Ao

ATAI 2} A (Genl Starlink) 4,4257|& 49125
s

K

22,129 #A, oF 3,6667]2] Genl Starlink YA W
33207]9] $440] WA W 50

02.12.12) FOCk Auo]AX7}t Algat ARAY A~k =(Gen2
Starlink) ¥FAF @4 29,9887] = 7,5007[9FS 40127

Fh, AHjo]AXE V HIE Zulag AMeSke 7518710 ZATE
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25) Space Exploration Holdings, LLC, Application for Approval for Orbital Deployment and Operating

Authority for the SpaceX NGSO Satellite System, 33 FCC Red 3391(4)(2018).
26) https://planet4589.org/space/con/star/stats.html 38 25814} Jonathan McDowell7} 2] 2 A|gs}=

P ER S AN

27) Space Exploration Holdings, LLC, Request for Orbital Deployment and Operating Authority for the
SpaceX Gen2 NGSO Satellite System, FCC-22-91.
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Starlink Power Supply Router
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59 AH|AE AlF o Fo R 22124 FCCE 2R §712 591

- 29o]AX= T-Mobileo] ARG F¢1 LTE tf%(1910-1915MHz,
1990-1995MHz)&  f14-sAlel  Agste] whd7] Aol
SutEZO|A AR AT FAlo] TR ES MMl A &

- @A ofo]E 4= Ado] X 4= Fdl SOS AR|& AlE 7

© Aul2ETL Aol RS BY S Qe AHIAR 24z
2RAZ %

® 3HH, AEFAE 2079 FCCOl FoFx] o] ol YlRGS 93t 2
YZ¥ 7]3] 7]<Rural Digital Opportunity Fund) & Faf oF
88501 20) WA U2 Wopor} 2289 ECCo] ofs) AEa%ol
2 4 5129)

— FCC+= Public Noticeol| 4] Ookla H|o|E|E vgO2 AEEF9]
QB 4Erb 2021 487)HE 2022 28774 AdH oz

WABAT,

- 53], %@z(?éi':«)’)—‘? + 20Mbps BT R 7|5 ElE SRt X4
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28) FCC Public Notice, DA 22-848. https://docs.fcc.gov/public/attachments/DA-22-848A1.pdf
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ne)
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(a8 51 AEtE3 MH|A HIE 74 olAI(0]=)

US$99.00

US$120.00/mo

Hardware US$599.00

Shipping & Handling US$50.00

Tax US$34.40

DEPOSIT DUE TODAY US$99.00

PLACE ORDER

A 2ekea Folol oA 2el ()5 wAYeb 71%)

~ Ookla(20022)290] W, 20228 287)o] ~ER)=e] AN
71U} ool o]2m] ANFHOR Sl ZA Ao elEn)

- £3), AUtk maks, £, RARE, G2t n)3e4 theRe
SEGIRIZND7 9%014 54% Shck ¥l

~ Ookla022b)30 oAl 20224 257]9]] 357]2 Holom AElE]=o]
These &7t slriel ulEolA izt 2 14% 1% Sk

w3l

29) Ookla(2022a), Starlink Slowed in Q2 Competitors Mounting Challenges, 2022.09.20.
https://www.ookla.com/articles/starlink—hughesnet—viasat—performance—q2-2022

30) Ookla(2022b), Starlink speeds dipped slightly during Q3 2022 as the space race heats up, 2022.11.30.
https://www.ookla.com/articles/starlink—hughesnet—viasat—performance—q3-2022
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