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SUMMARY
1. Title

o Current Status, Outlook and Policy Issues of Low Earth Orbit

Satellite Communications

2. Objective and Importance of Research

o With the rise of low earth orbit(LEO) satellite communications
services including Starlink services by SpaceX, global satellite
communications services have entered a new growth phase and
have begun to significantly change the landscape of not only
satellite communications services but also the existing
telecommunications services industry and its echo system.

© LEO satellite communications services began to expand their
scope by providing internet connectivity to areas with weak
coverage of traditional telecommunications such as existing wired
internet and mobile telecommunications services.

— Existing telecommunications service providers are beginning to
adopt partnership models with LEO satellite service providers.

© On the other hand, in Korea, there is a controversy over the
usefulness of satellite communication services because there are

few shadow zones due to excellent telecommunication network
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coverage.
—However, it is necessary to review the future marketability of
domestic satellite communication services that can be used in IoT
such as smartphone connectivity, autonomous vehicles, and
drones beyond the current LEO satellite communication service

use cases.

Contents and Scope of the Research

o This study examines trends in domestic and international LEO

satellite communication services, surveys, analyzes, and estimates
the acceptance of LEO satellite communication in Korea, analyzes
competition issues in the telecommunications sector, and
addresses entry issues such as satellite communication frequency-
related regulations and cross-border supply.

Chapter 2 covers domestic and international trends in LEO
satellite communications, examining the history, technology,
business status, and international standardization trends of LEO
satellite communications and identifying the current status of
domestic LEO satellite communications.

Chapter 3 surveys the acceptance of LEO satellite communications
by potential users in Korea and analyzes the substitutability of
mobile communications, the outlook for the telecommunications
sector.

Chapter 4 examines domestic and international satellite

communications spectrum resource norms and regulations, and
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analyzes entry regulations and ways to improve them, including

cross-border supply.

4. Research Results

o Currently, satellite communication is complementary to existing
telecommunication services, but the trend remains to be seen, and
in the medium to long term, it may become more competitive in
price and the number of subscribers might explode.

—In particular, mobile communication services that combine
satellite communication functions will be in full swing when
satellite communication is available on smartphones in the future.

—Most importantly, satellite communications is very competitive in
terms of costs, especially with a service structure that relies on
very little labor.

—The issue of SpaceX's dominance in the satellite launch vehicle
market by recovering and reusing rockets is expected to arise in
the future.

o In Korea, strategies should be strengthened to build and develop a
LEO satellite communication service industry ecosystem to secure
competitiveness in the telecommunications industry in the medium
to long term and leadership in 6G era.

—There is a need to reevaluate the economic value of satellite
communication services as they have sufficient potential and
value as a global business model and can drive the growth of

related industries.
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—According to the results of the research and analysis in this study,
domestic satellite communication services in particular show
promise in the field of 10T, including the mobility sector such as
autonomous vehicles and connected cars.

oIt is important to identify policy issues in the satellite
communications sector and continue to have opportunities to

gather opinions to improve the system.

5. Expectations

o This study can be used as a reference for identifying the domestic
and international status of LEO satellite communications and

improving related policies and regulations.
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X (EF-ol9®) 20234 19 A9AAIAR] olgjw FEsto] AFAL
AHEHE S GARE oldlw T ARTEET g EAAHIA
S 202339 7S AgS TxE
- IR0k 7]E9] AVFY F] AH|A A2 A ABIA ARIRIA
e FukeE 9404 B8t AdsAl
VIARIATE A ABlA AR EEs
JAFE2 EHjE flexible-use HolFatof gt
7078
—(-Zrﬁ]r)\ i) A AF Fuk Yol co-primary® ©l5-94d YT
“AIFE, AT-R)E ST
* 600MHZ(614-652/663-698), 700MHz(698-758, 775-788, 805-
806), B0OMHz(824~-849, 869-894), FTHHPCS(1850-1915, 1930-1995),
AWS-HEZ(1915-1920/1995-2000), WCS(2305-2320, 2345-2360)
(1 A9 & 1) 15| A HoflA sk A W AR EA5HE A
At Fukp, 7|E 13 ol &AL gl AT FupeE g eE 9
% SPAAHIA 2 o] o] RS Ao EXH] s S F4stsh] fIsh Al
Ao s Gojil X IFGIA)Z 5t sig A9 IFolA= st
o] Hel At BE 5 AdS Bttt ARl A% 18 (7]
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% Aol ot 28 Aoke AAY AU BT DY Aok

I g2 94 &8 A%S FCC7l AE 52 5905 ¥2)
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A
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WA B 3e ARgel ot Aokl 9L 4 ok, A A
of Ak ClIR HYAANE S8 5ol U

|2FS] -9 spectrum manager leasing arrangement(f% &

o7} oJFE AUl EG, FCC 4591 E£-Q) 32 de factor transfer

leasing arrangement(QJxelo] & Ay} oJF HF FCC 59 &

2) A F ol Zo] A HE

% At} AeFS 53t performance requirement ©]3 w4, W3] 7|7+

Aol 717t T HE ¥
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O Ofcom HIHAHZ(NGSO) #18AIA" HEE 7178 (Ofcom, 2021)
© NGSO $1/dAI48 719 Jd9 2 91454 tiv] ot AHIAE 9
o gt &F H AAA SAlo] Aol Jlerg =] £xlo] Easial
T T 9] of#E2 arEste] I HIE JiA
- NGSO HAIARI G 9/dA v A(Fixed Satellite Service)2 HHjH =

S el A8 5 YES 58

—NGSO HalAA vk E AIARZE fofeil EA Al 2 5 97 5o
- 1A A8 A(Fixed Satellite Service)= E8jE Fut IS AMES

% =% 38

O Space Spectrum Strategy SH(Ofcom, 2022)
Ofcom B4l A4#E 9 I3, 5 TAlol| disto] 95 Fai J
WS, 5EH E8 4 3F SH AE AN

- (AT QIE 2) 14.25~14.5GHzS 31830 2H =S 2nf
st FIAHIAE 7H4(14.25~14.5GHz)

-(@FESE T g 4E) AA" &F SHE Y8 E WiE
(80-86GHz) ¥ Q/V t<(37.5~40.5, 47.2~50.2, 50.4~52.4GHz) AE
- (@371 A€t ESIM Fubp) Muls G5 7S 918l 27.5~30GHz HY
oA ESIME Fuke S HE
-, W AEIA o] &Rl A B B2 AES 7] 98 Ku e Ka
oA NGSO 94 o AL8= 5183t
—NGSO AJ&"IZE 8291 o 37 & AIAETE 242 &9 o €2
NGSO AIAE9] A AYT = UEE SHL ARYAPZF ITU A3 74
T 7FsS E015E I AR AYAE MAsket] FEH o o
~ NGSO-GSO7H 7]1& GSO AH]A9] FYAS stHst NGSO2 A%

S AgolA] ArE Fr 379 GSO B35 24 Y E =4 A 7i%

o

i F

=
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—MSS NGSO A|28I(1GHz ©Jst thHo|A] 1oT/M2M AB]A, HE Q)AL
A RIS A8 $)9 YA e v s]olt 5 MSSAIAEZE
= HS BB Yool FlojHs|gE Adsh= Aoz 11

O Satellite Earth Station Network licences 7H8(Ofcom, 2023)
o AR NGSO H|EFAREC] s AIAHIAE AAIAZ R =Yste =
Agstal L Ano]AXel AHS 20234 oY AREAF T £ oo
2 A=E 4
- BAAE 4484 dEe] FHA AL 9 NGSO IAIAETE 24
3 NGSO shd(maritime) o] A7= YEHD H3lE &
- EEe A= UE/A He7F faS A EE HAE :5'] 2%

O Ofcom NGSO 914 A7+= W& 242 ACIES |t ARGAL To] o
W S, S S| §5(0fcom, 2023)

[O2 4-3] MAIAEL = Ofcom?] A o

Space station (satellite)

Feeder links % User links

g Gateway earth station User earth stations :I: : : :l: E

A& Ofcom, Satellite Earth Station Network licences, Consultation(2023. 5. 12.)

NOT licensed by Ofcom

E
3
()
y
i
g
=

o AloJEYo] A w3l Satellite(Non-Geostationary Earth Station)
Licence(°]s}, Al°|EH°] H3])
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- W= 178 AF=oll gt Ho(site licence) = AT AIZA7 AAIG
A 2FE ¥ 500m HY Woll fIXsh= Eaeo] A=l High W
(shell licence) BE|E F-of

- ‘NGSO gateway earth station licence’ 2 AFEH7|x= &

o AR8AF T ¥ WS]: Satellite(Earth Station Network) Licence(°]st,
HIES H9)

— = Holl AXT 43841 ol NGSO H8AHIAE Algste= A4
ARAAHE NGSO HIEQIAHSE EfsfoF g
% GSO HIEQAHsE HAJEe NGSO AHIAE 3HH NGSO Yl

AU E Wolof T
—‘NGSO network earth station licence’2 AF=7% 3
o H3E B9l AREol 7teEw T YR F=-F= 4F D)

A B P

o}

flo

H 4-3) NGSO APOIES0| o] A HIERT Hoi2| = Y

Sk g Alo]Ego] w3 HEQA W3]
Ku 14.0~14.5 GHz 14.0~14.5 GHz
27.7~27. H
27.5~27.8285 GHz SAJo|= 7.7~27.8185 GHz
~ 28.4545~28.8265 GHz
Ka 28.4445~28.8365 GHz spdels 29.5~30 GHz
29.4525~30 GH :
945253 : T 14.0~14.47 GHz

O Ofcome NGSO SPAARE FHA2UTE 45 2748 ) 44 9%
& $AY 5 Slolok sz Wa) 413 271& Y (Ofcom, 2023)

© NGSO AL B ePA2gTel f3) EAlS) Bso] womz

B 24E Astol FYALATE SHYS RIS AR e

A APIESC] AF=E AT H.
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© Ofcom2 ol slte] NGSO /gAu|2o] Foigh £A71 LAst 3¢
£ A 52 I AME BASHAY TR 5 JloH HelHA=
BA w2 717k F<E ool whEtok g

—Ofcom A9} ti4 Futap= & 2710] FoE NGSO ®3{oflA] A&l
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O Ho] &5 &3 4 Holw
o (NGSO YIEQaH3s]) Afo]AX9 AEF]A(Starlink Internet Services)
£ H|ESH 41 AR 1484 & HelE HR

o = ==
[ 4-4] NGSO HE¥3 H L o
Existing NGSO network earth station licences =
Licensee Licence number Date first issued
Mangata Edge Ltd (PDF, 223.8 KB) 1309175 22 March 2023
Telesat LEQ Inc (PDF, 223.7 KB) 1297041 14 November 2022
Starlink Internet Services Limited (PDF, 224.0 KB) 1239247 16 November 2020
Network Access Associates Ltd (PDF, 223.9 KB) 1102679 9 November 2016

k& Ofcom ZH0]#], 2023. 11¥ 7|&

o (NGSO Alo|Ee] Ho]) AEFYIE HESE 370 AF4A7F NGSO Al°lE
ol 77 &
-LE W57 A3 HIEYAWS S AAE FACR HAFO] Qo] A

Ela AHAE S AclEde] AFRAL L % 9

ille
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[23 4-5] NGSO HPOIER0] HS Uz 34
Existing NGSO gateway earth station licences =
Licensee Licence F)ate first Associatef:l ﬁ_usso:iated network
number issued network licensee licence number
P ) TR T ST
e oratkn | | Senicsstmied | 22
ST e e e
Argiva Ltd (PDF, 182.6 KB) 1242714 ;gze:)fuaw ztear:::;sl[]ﬁ:tm;; e
mtE s | s | iz | SIS | v

A& Ofcom &F0]A], 2023. 11¥ 7|&

o (NGSO Hslzm) A9, vlg 7|8t Hs|®E FIHOfcom, 2023)

—(Al°|Eflo] HE]) AllE T AZF 5005 E(HE ER-R10] A%t 42
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A& A 20(2020)

O BN AYTA| Lutas

o YulAoR FANAES A SEIAE AT 4 ol A RIS 3
S87] 918 Soldly B Aula Alge] Bad A4 D Ao et
A2, s Aae] Aavle whelo] tie del M8 52 FAske B

2 as st
- Aol dhat Wel Al WsletaE Be9u] Z45o AN 4] ot
e 57} 5%, Quielr), AT 59 AL Lgur BAAHAEE A=
2 dSAAE T e 5 US
- A AES 9o WA B B 1 o] dhat He T,
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-2 A o, RS Sl ITUC 552 e=stolof
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2009 oJsloflA "22. 10. 17¢¥€ 7]& 895% o2 ZUI5IAAL QY 5=
HhAlo 2 Akt 2018. 8Y o]F 21,5
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(% 4-7] ¢4 S5 Ext

LA A |2t

4

AN ZHT2 H —] ZER2 Tue? ——{ Zanagian]
(X-74) + 0.5 |

g — wEFn N ] FAS=UE TN

(x-782) + 1A

(X-71) = 0.58 ~ (X-14)

(%-114)

SuA AAEM

(X = ALLAOIF 2R

Apm: kAl WA (2012)

[J2 4-8] ITU e-submission S& AKX &7} 30|(22. 10. 177&)

(# of users) —
1000 .
900 ) :
o O O O R ™ B 2 e 153160
- g e -
600 ’
500 x
400 :
300 :
200 i of users in e-Submission (left axis) 40
100 - -" . t2di8 -0 # of Administrations in e-Submission (right axis) 20
released in Augus

A& Narisawa(2022)
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-2 BE AT EYSh GolE 4T FASE P A% U
Ho] AT S92 BRI A9 A9 ¥H 52 A4 5 958
Aok Exbilo] WS QFES 2stolok sh R} WA

~ R WA G, 94O B4 AT 52 e Al BE et Skt 4
AHoz FAY BLHE 27 %S HolnE A HEHe Awet %
spol dhefAle A LI A8 Sue] gl 72

~olo] we} gHEl Aol Tl BEF ATAS UH O WAL Lo

E F2H0R TR

%2 &7 (disadvantage)°] tisiAE =A]

4 P47} welo] WAT Ao 1Y

B 4-4) ITU o MUAZH2g

Constitution of ITU
Article 44.2.

In using frequency bands for radio
services, Member States shall bear in
mind that radio frequencies and any
associated  orbits, including the
geostationary-satellite orbit, are limited
natural resources and that they must be | %
used  rationally,  efficiently  and
economically, in conformity with the
provisions of the Radio Regulations, so
that countries or groups of countries
may have equitable access to those

orbits and frequencies, taking into
account the special needs of the
developing countries and the
geographical situation of particular

countries.

ITU 9%
A|442A)23¢

oo AuAE Sgt Fuid tekg AMgT
of 1o, BlP=s2 g e Fupel o
dE A=S, 551 AN A=rk Hdd A
A A= %QOMOF i, ol& o]
I §8Hojy AHAAHo=T ARLsfof Sth=
A2 AAstofoF Pt ol B qfopef Tt
el e ol oo} sfod, o}g B4 it
7} 2g50] ojefal Awet Fukd] B5

8 ML B 4 S Spolol aieh. o] 7+
o fdEye) Sust Wast =4 )
o) A e Tefstelof Gk
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2. 27 7 B3 ME O L FM HhY W

O AHlA 35 32 =73 2F 35
© WTO A& Foof gt vt AH(GATS)M = AB|A SEAeE 48
Aol =4, AH|A A Al o] 59 AHE AAE 7IEo= 47H(573
7t &, o9 4], AAH 4, A olF) 584 (mode of supply)
o8 &

—GATS| @29, =74 7t F5(mode 1) T JY=9] JEZRE 1 8
9] 31U JE UY=E9(from territory of one Member into the
territory of any other Member) AH|A 3422 #oJslal o, &
A4S 083t AL AAHA Aoy Mt T2 QIEYIE o83t
A2 AeA Al 52 =

- o074 83 NES AH|A FEARR} AHA ABREe] AR} A= o
Bt Ho=, ol WTI0Q Folx 24 Aol et 524241(S/L/92,
para. 28)"9A = b

— GATS= RIS AlRtRA] 2 APFHT AlPERAE FFsiQto] 7]A4edol
N0l AHIAZFHAME R FLESto] AAES Stal &

o Foite] FAAH|A] tiste] =7 7+ I WAL ARIRAE AAlSkAL
Us U= digto] 24
-k BE 778497} ofd f14do] sS4l HI Ao w3tste] =73 ZF

3 AlfS FIsia Qla, T2 E)FE o] WIS &

ol of

rir

8) WTORE Felit 4] o] Tat 34 08 59 374 1 33 HoloheA] 224}
Al Beln 24 AAeh 2ulAte] Beld 24 97t B k0 wA T 4 8
25 95]a J3{(the service supplier is not present within the territory of
the member where the service is delivered)
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9) “A launching State shall be absolutely liable to pay compensation for
damage caused by its space object on the surface of the Earth or to
aircraft in flight.”

10) “When a space object is launched into Earth orbit or beyond, the
launching State shall register the space object by means of an entry in an
appropriate registry which it shall maintain.”
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11) “States Parties to this Agreement shall take measures to prevent the

disruption of the existing balance of its environment whether by
introducing adverse changes in that environment, by its harmful

contamination through the introduction of extraterrestrial matter or
otherwise.”
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