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Abstract

Since the 1960s, the United States has developed and implemented policies to encourage commercial
space launches. Specifically, national policies have been implementing to expand the role of commercial
space actors, which required establishing a process for private space launches. In the early days of the
space age, private launches accounted for a small portion of the total launch rate, but, since the 1990s, the
proportion has exploded, with private space companies presenting large projects one after another,
accounting for more than 50% of the total launch rate. This diversification of space actors and the increase
in orbital space objects have led to changes in the perspectives of existing space environmental
management processes. During and after the Cold War, when the space age began, civilian actors' actions
were limited, and policies limited their actions, too. So they had little impact on government space activities.
However, space technology's entry barrier has lowered since, and policies to facilitate commercial space
launches have been implemented for a long, and the accumulated amount of space waste over the past

60 years is also threatening the safety, stability, and sustainability of space use. This paper examined how
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the United States, the most active country in commercial space launches, has managed commercial space
launches. The United States has a Space Traffic Management (STM), distributed to departments such as
the Department of Defense, Department of Commerce, Department of Transport, NASA, etc. A review of
changes in U.S STM management policy could also provide implications for us to manage commercial

space launches in Korea.
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Keywords : space traffic management (STM), new space, commercial space launch, U.S.
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1. IR F=H| YAle| 7ot FuSHL(STM) HE2| S

St Sfof] WA= A9 = Wid S7HAIE Eolal Qlrk 20159FE 201997HA]
AR QIE91/39] 4= 20109004 2014 Atelof] AR 15914 49 114%E 7153
11, 19579 o]#i &2 thiolRte IF9dS -85 BEol U= HEhe 9270l SETHILL
M, o 5d 7MY B2 SFEAIE TASE U © vl v=E WAAHE A
Ao A& /NI 1 o ES =AY A2 SAH VedS v e R 9
A9] 8= Awsf gk 183 vjee thE =7 H]G}‘ﬂ H A 44 & 19609t =
HHEE 97| SHALS ARsltt. 12y vl=9] 7S 5= (National Aero-
nautics and Space Administration, NASA) T+ =8 (United States Department of
Defense, DOD)2F2] AlokS: EajAlut AFl8 Q1AL HrARSH 2= 9l9ith. 1970dT] T 9
Hol AAE I Aol HolEaL, Bl oAk e TAER 7 S7161AF 19829
74 29t HolAd ey =7 A X2 (National Security Decision Directive 42,
NSDD 42)2 &3l ®IZte] 93AL =S Addstirt. tha 31l 19831 NSDD 9400141 4
LA SFEAR ] A8t X1 T 1A S Alarskeict 1984 T8 1246590
Ae IEHE JUE 2R SFIAAY 571 7o AL, 22 sfoll A5
TAPES A7gste] wIzke] AR Q) AHIAE Aefske As FXslskeint FolkEnt
glold thggol 19889 wl=o] FEEA 9 7|¥hso] RIZISAEEE WA AHIAE )
She AAS AHSHHA, U0 Y 5 TAR= 7HE AAIE Eol7] ARSHITHRI.
She, A3 419 A7AR] FHA Hj#@(Lubos Perek)} 19821 AFAl0] =1 QS 15H
TH(Traffic Rules for Outer Space) 9|4 $F15342](space traffic management, STM)S] 7}
HZ HAZE A 7|E0e SFEAY S71e WA ottt 2419 7hsd= A
o =ed v TR B QLo HEo] =72 7]E =w=0lA H Yot e+t
9] YRAEZ FHEE ARSIt ol Qg 7t 7t AARE RS2 #7918
A2, BA % (graveyard orbit), $F2H7] 74, SFEA Ad 9 923504 9ddo] XA
3} SoIAHB]. HHO| =7o] HHE F Aok AUA] ot =7t W I A7 ol A T A
= 7holeERIo] R ARSI Bl 1988W AlA| 22 278 ERA|
(United States Government Orbital Debris Mitigation Standard Practices, ODMSP)& 2t
519, A=A U] (Federal Communications Commission, FCC)ol] H7F-F3]A19]
AL glo] A g HghS Fojoks 5 S5=Aet WAt FAIE Tsl] AlRtstATHAL

122 | https://doi.org/10.52912/jsta.2021.1.1.121



J. Space Technol. Appl. 1(1), 121-130 (2021)
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A A, olof Higt dlE3 3]0]7t o]F7] fizolth A&/ SHoME AT TR HH
37EE ol83foF jitke HolA A= A 287 £AE EsfoF jitt. olE &9
BAlolu S T AE ARt YT A= ATHEES T2 HAHE AAIs
o, AFESoIY AT F49] AF9dE AT HIFRIt) o] E £ F4E& flsi o8
She Al=So] SHSIAIHA thZofl AR o] Hd o U= F=et ol50] ol & Fut
5 i Fo] £o1EA Hrt. olof] FA|H7] 5419 International Telecommunication Union,
MU & 8= Aldsto] Awet FoeE Blslal itk 528719 3¢, dA= -
dollA A= A ¢ W W7 AleE SAsHL Aloj7t E7Fs st oAl 28 59
SRl iRt AR A1EE 2T 5 v Al 217 7Sk A e ® St
Sk Qltks Zolth At 202149 3¢ & P29 ¥Rl okAEZAA U(Astroscale)O]
2718 1SS AEste] ' IAIGIATE, @A 71e Al ©Alof Qo] 11 Ay of
A m]z|ptt

o|2f3t of# S sidst7| ote] A= ROk BIESt] ThdRt S AT
olF THE FFEAS 28 TAl wet WAL A GA|, TA A, 28 9 2 28 =
T Az g 72 RS 4 d=H, ol Fig. 13 £t

SEn|ARY o] 1 ETHEHCOC) AdRe SFHARA|Q] AL A] HAPEA 9 {]F 5o
tisted Bled=of thgt AR S5 ofFalslal tHel webA HCoC 3¥=i S2ARA 9
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HCOC ('02)
ICAO Convention ('44) . ICAO Convention
SOLAS Convention o SOLAS Convention

Convention (74)

Treaty

UN GA resolution 1721 B (XVI) ('61)
Convention on Registration of Objects Launched into Outer Space ('76)

Fig. 1. International Treaty on STM (HCoC, ICAO Convention, SOLAS Convention2 ELHZ &}

). STM, space traffic management.

HiAL A S]] BESlo]ok skt ZARIZFE 7| FH(International Civil Aviation Organization,
ICAO) FoF & RIS E K Safety of Life at Sea, SOLAS) EF WAL QIS H]Yok=
371 9 2ok AH] QS HASH] flsto], SFTARA] WAL Ee AR
yotol] mhE ol AXNPEE AP SESIAY, B Al T FEE SHSIES A5k
ULH7,8l. 18l §RIE3] 29| 1721 B H 554 55 Al2z(10l°] =t 5=
Ao HEES 7l ARFEZolA Al5-5tofoF gt

FFIEHIE HiMe 71718 285hs FAPE FtelN SFEAE 285t
I sl SRt iRt EE FAskL, ofE 8T 4 e TEol &7EHY, okt
AL gt FEsto] WAL 5= U= oEARI] thHlshy] fIgt =gE 7]&oiok
=g

3.20103 O] Oj=2 RFWSHT

ule 20009 & $FREWE AL TEI] ARSI FESFR, LER S0
Sogalel AleB Al FAIe} Tizke] ) o] Hele] ko] ke Fasto] ¢
YRS AL, olF AYROR T2)T 79| LRSI AT me1

(CFE Pilot Program)& A& 02 2-8513tH11,12]. o] A]7] v|=e] SFuEda= =%
(DOD), I H(FAA), 3NFH71%(National Oceanic and Atmospheric Administration,
NOAA), AEEA1%(National Telecommunications and Information Administration, NTIA),
FFFHNASA), ALSAILBI(FCOY 674 713l Qs 3=t ol ZHztoll thgt
AT 9 IS FEA12 TAL 28 D 7] DA whet SESHH Table 13 ZTH13]

Table 104 & H}} Zo], 47| thiEe] 7|#E2 AL A 9A|, 2894, BlE/ A
T BE oA s B JFE FYcld, A4 A= 7 718e] 1fdF 4
o =S| £ T Qleh T2 EE nsof|A o]fojA|= AL -8 & 7] HY
83 JH= AP BE 7| Ho 2 HE AFH=tt

124 | https://doi.org/10.52912/jsta.2021.1.1.121



J. Space Technol

. Appl. 1(1), 121-130 (2021)

Table 1. U.S. Space Launch Management Cycle in 2010s

Mission
Dept.
Before launch Activate spacecraft De—activate satellite

DOD *Provide launch vehicle - Maintain space catalog - Management of
standard and launch - Ensure safety arrival of successful reentry/
range infrastructure the sat to the orbit disposal/return

+Manage the flight safe - Sharing Space Situa— process
tional Awareness info.

FAA -Licensing and regula- - Promote operators to *Notice to air traffic
tion of commercial register space object control center to clear
launch and reentry and check with the path for objective

international treaty return
obligations

FCC + Licensing for non- - Supervision of non- + Licensing for spectrum
federal spectrum use governmental spec— use for re—entry FCC-

+ GEO orbital slot trum use followed by licensed satellite
assignments 1967 OST - Govern safety issues
+ITU process +Maintain non-federal of the FCC-licensed
spectrum database spacecraft
- Collects info on FCC—
licensed disposal
satellites
NASA + Provide orbital debris -Ensure safety arrival of - Management of
mitigation requirements the sat to the orbit successful re—
* Provide launch range - Space Exploration and entry/disposal process
infrastructure Research
+Manage the flight safe
NOAA - Licensing US - Provide space - Licensing and

commercial remote

sensing

weather info.

- Management of

NOAA-licensed

satellites

monitoring of NOAA-
licensed satellites

disposal plan
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Table 1. Continued

Mission
Dept. . _ _
Before launch Activate spacecraft De—activate satellite
NTIA * Licensing for federal *Management of US
spectrum use government spectrum
+Maintain federal use and its database

spectrum use

databases -
* Provide policy on

allocation and

regulation of federal

spectrum uses

Adopted from Hunter (2016) with CC-BY-NC-ND.

DOD, United States Department of Defense; FAA, Federal Aviation Administration; FCC,
Federal Communications Commission; ITU, International Telecommunication Union; NASA,
National Aeronautics and Space Administration; NOAA, National Oceanic and Atmospheric

Administration; NTIA, National Telecommunications and Information Administration.

4.20104 0|2 Ol RFuSHD S F2 s}

F v SFuEHEAAE EFX A tiEE9 7] Fold 2018¥ 593 6¥of 7+
Zy IR g5 PR QL S5 R| A (space policy directive, SPD)Ol wet 7HHE A
o|tH14]. SPD-2+= 43 §ol8of thgt A L35 31, SPD-32 S5FEA1E °f
DA T A7l 284S 1 Sl

SPD-2= =7IQIES] HS, FF ¢4, 9 AdRoklA =t o4 g, BA8%,
Alg gRARIA Alg A9 EF94 B 52 5802 Aot ol& Hdl 4d4 ¢
TR ARIAS g SoldA W, AALFEAL T 4, AEE HH, TS
_/_\_rﬂ]E_E-l XJ;(H A]—o%x—l OZH]‘BﬂOﬂ .T'_]— ]— _/,\% ﬂo]x —'é— 1:1r ]- .l‘.(_;q]_gg] -Q-:IL}—)H_% jqjx_
sRto g 9 HopollA] vl=9] FAFAEY P42 Fokal UrH15l HEAQl =, 7|&
of Part 415, 417, 431, 4352 -&-oto] Hgotd QWA FAFEA YA 2ol
27} Part 45002 B3 7hAstE] Qi)

SPD-32 95879 ST F71et 5371049 A AstR Qlsf nl=9] L5280
tigh obd, P8 2 X|&7hsAdol gt =S elsla, vl=e] Bu S fAIsk] figt %
Aoz e wgHeo] gt =2 FHAY E?jg AAslt. SPD-3& $d%R14
< QPSP HoIH & 7hEe 58S A%t $FEAR 5EAY] 8% Oﬂ
gk 214 9 B4 mel oz exuEdEE ‘029&7801]*194 28 QP A, aE
A&7Vs/3E 7sholr] g A, 24 9 Ay 5718 &5 0= Hooiqirt. 181 ¢
T 9] P, e 9 A&7 FRlok] Slgh = AIE F, 53814 2 o
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7| HE9] JF-E Table 22} 2ol AAstiTHIO]

Table 2. U.S departments on STM mission followed by SPD-3

DOD

NASA

DOT

DOC DOS DNI FCC

SSA-STM R&D

Mitigation of
orbital debris

Commercial use
in SSA-STM

Offering SSA
data and STM

service

SSA data
sharing and
improving its

interoperability

Promote STM
standards and

best practices

Reduce
unintentional RF

interference

STM and Space
object

registration

Develop
regulations for
future orbital

operations

M, supervising agency; @, cooperative agency, ©, advisory agency.

STM, space traffic management, SPD, space policy directive; DOD, United States

Department of Defense; NASA, National Aeronautics and Space Administration; DOT,

Department of Transportation; DOC, Department of Commerce; DNI, Director of National

Intelligence); FCC, Federal Communications Commission; SSA, space situational awareness.
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ulo] e FWERUT SFoH LB TR FAIY STl QhshL
QPgHOR 28 4 gl o] Sl 2R T 4 Uk Z1E0] nlFolA] Ay i
Sfet ARAEAL G} YR} o] Psheict et A SFLAIA T
7ol AAISR: Hlgo] Ro| WAL S o] ufet THT SFFNA pIFY 954
K2 obtshA] 283k SlehHE et LA ML SFWEHRE Wil A
Zolok ok, ol2 Slef A Jlato] Waskl ik olo] 20189 68 EHE Ex A
BEFL SPD-32 MESL, SFYFRAT SFRFU] et AL BIUL At
o, JTRE U SRR SFAFVENE o F AL JTOR A Fslsick

S, WL oby PRFEZ SFABL SPsl I, FA) AN A
B} gIzhe] ojgke ARShek @ 4 ik T Fel= AB9YY] A oln] A=l
A 52 2% Uzt 71AdE0] e, 29 AFIY WS BHOR SIS A
Yol ARHEQ] 4] SHBHT FF T LA 119 F71E Geast A2 Foldk

ujEe] $XWE R ol & ] ST Aol okt o= I LA
S8 2 wizE 9] AR o] TS ek Al $5EA it 282
2] Sl eto R SEuEUelE Holeha, Bl FALS st gl Zolct. v]
o] 92 AN FoeH B4 AN agelt. SRBAS WAkt
SR A7t 2900] thef ol Zigel] W& slo} SeA7t Flee] S4e] utet Baks] sl
glom, ol wal 49 RHaske A4 £87] BYA FeE FgE el

Qe el SRS olPA) Boslor W SRV A AL
Uebl G 952 olgA BT R, HHE ol WU o] $5F o]
ShL HE A Sol gk e 47120l Bote uleiske A ojck. FHAR o]
A vz FsY, 2en SFmEwelo] et A o] W /e e vigow 9%
SRS O Wit 3L SYsle] SeltetolA o|Folt SFWAE AFT|HoE B
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