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[Abstract]

Urban air mobility (UAM) is an innovative air traffic management system that utilizes electric vertical take off and landing
aircraft(eVTOL) to transport passengers and cargo in urban areas. The corridor can be defined as the airspace that the vehicle
operates in and must be collaboratively managed. For the stable operation of UAM, it is essential to have strategic separation and
a collaborative decision-making(CDM) system for cooperation and coordination among stakeholders. This study examines the
application of time-based milestones from traditional air traffic flow management to the UAM system to ensure safe traffic volume
and optimize air traffic flow. For traffic flow management, the milestone time information is categorized into a total of 13 key
milestone time indicators based on the UAM movement status, and the sharing entities providing each time indicator and the flow
of milestones are defined. Emphasizing the need for a CDM to balance UAM traffic and capacity, sharing and managing

milestone information among stakeholders is expected to improve UAM aircraft departure flow and enhance operational efficiency.

Key word : Collaborative decision making, Estimated over fix time, Estimated total travel time, UAM traffic flow
management, Urban air mobility.
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Fig. 1. ICAO concept of trajectory based operation[5].

{xo| yuEA zyoR
A2 HEE 4y

+8Y as%t
(Capacity)

Take Off from outstation ABT

. i COM Milestones
FIR Emry/Lm:aJ ATG g;)'
ATOT LA
N _.. <
S e o
2 3 4 5 6 MTTT Minimum Turn Aot
) Round Times will be
Fnat [ inthe DM platiorm AT Boarding Ase
Approach and can be updated 11
by AO/GH
718

10 12 13
/ ATC issues TSAT

~2hrs CTOT allocation Final update
of TOBT

-3hrs Flight Plan activation (FPL) 15 16

8 2. R2HEE 52 A-CDM 16T oidAE 7HH[6]
Fig. 2. Concept of A-CDM milestones by eurocontrol[6].

www.koni.or.kr



J. Adv. Navig. Technol. 28(4): 436-441, Aug. 2024

2-2 A-CDM OjUAE @

A-CDM2 33 ] &37] 3

k|
H
il 97 = =
A7He APl 3ok BAIE AE Belstel 14 <) @
AAAE Bk AAlCTEHT). g

cﬁ ATC Operator
1

o) A T FBAL AREAAL TR PR s —
A7 5 2 A9 7Ive] /pEA 0w dejsid #7] o] ==
T B Y] T AR EE Ffrshs Zlolth AR Algw
F57) BEANE Theha, FHE AR o & She
FEARR oS48 242 R Belstel A1 Jake o 28 4. NASAS| UAM $2i olazi 7id
APAA o] o] FOJ X =5 FHTH]. Fig. 4. UAM CDM common operating picture of
A-CDM& =23} glojepes, Skab o] A4 1674 vk NASA.
2529 3. FR)ol A B e A4l 3] A
2 Fgoha, Axlol] wel 4zte] oM b AR E el 2PA MaAIE 242 918 WelH o] ol FolAof s, of
ol A ATHEE G}, o] 2 Bal U2 Polr|wSo] ek 710l 71ES] ATM o|s| @A} A E i ik,
2o 7S T AL AARL B AL G840 7 Bt UAM 1532225 UAM 28l Zosh= olsfar=kel
3, B2 93 817 o] 2 X|AS HAhslEle] &) 55 UAM & =Koperator), =% <HPIC; pilot in command), 153
2 A 5 3ok £ § 84S A 7| 1 RF 283510 2] A1) 224 F-2HPSU; provider of services for UAM), HE|XXE
ot} =9 K vertiport operator) 7Fe] HRF -9} o]of w2 FHH
SIS 918 ZF UAM A28 Fhofzte] g AR ] g
AR AVARE T BE A7 2987 ) )
. SASZIE0 M H2IA o AlAAAMA 3l WA 2~7) 3 Q@ &)t} o] EE(COP; common operating picture)
ol = SWIM(system wide information management)3} -f-A}-3}+ H]
3-1UAM 2835 29 2 DSSE 2| 718 0 ek, Bo] RS TSR BB, 0|25
ZHFATO; final approach and take-off) 7[-8-& 3}, 7173 & X3,
obdsl E&4 2 UAM 82 98ixE 83509 FollE 5, B8I AR AT AT A= Vles 2
#G FAZL S F sk F, TG AL QA ofElA, o FHOICTE 4. 30,
WA 98157 AR 5= QL= UATM A28 AHo] WES CDM- Ahe 98 A A1 o] oo iqke ojabd
i EEE 2 Ao Wjety, geld gz 8 9He wErh DM T HEe 3o At A e
Tk gk AEE = 27 oW o) F A of st Hg dlolEl & &-8-ate] o] W& JHE AlgstaL, s At
olz]st A4S ¢34 UAM @471 3L 3|2, WEIZE 5 o} F AREAL Bl A FU e &3 ARE A g8t 39
THA T dE S AR slaz, oA A A7 el £
Ao}
o)
- e o
H )
ﬁ FAEEw ) BT j g
. — | . :
ICECECIN 2 & (=wson ) JEED A z W = H
8 ator I 3 arpT . = ] L ar
suzwos | & e (szsues) 3 e 5 |
Ceesman) @ c!; e oh 3 gt )
© (10 8
v © © (aromms)
e on | & eeen
Logond: RN () (G (e 1—‘
+—— Inbound | — «—— Outbound (=) — SUHY >
J3 3. =u H[HCHHE A-CDM 1670 F2 OfIAE[7] J8 5. UAM 28 AISSHAY Jid; 4 2202 M7y
Fig. 3. A-CDM milestones and process in Korea[7]. Fig. 5. UAM operation automation system diagram in Korea.

http://dx.doi.org/10.12673/jant.2024.28.4.436 438



1955 NUAIR(northeast UAS airspace integration research
alliance, inc.)oll4] AH 3 UAM & 2153} /S BHojFu)
o] /FL RE HE L A4 & 3!,].24& AEow 4‘j4 o]
ZAA|7F Hlo|E]E 7]ulo 2 A o] 9o

& Hasweh AEsh2Re vy
Ao g & gl viAUSE 250
**01 LhA| A 7] 4 2A)7F A sk -

£ AA S H A A7]ehs Ho
[ ]. UAM &8 5 938 47 dbAw W,
Ao A ote] 3, AR S F&eir)

l

el %7t

Ak A& 5ol 7]

PAEN- K

rEle
S 2~
EIRa =]

SA] ¥ of s A

=

A

1

=

)

=2 =]

2AE

o
\.4

c

‘J%ﬂ%(K-UAM) % HAA 1.0014= 71=
A3l PSUE SAH o= HY
HEE ATM Jra)
A —rﬁﬁ S ARFSFATH L™ 6. 3=%).
el 7d Aol A elsh= UAM HI& @l= 7] 3]
A A} FAFSHY. UAM B &A= v] )7 €]
Aol A S8 71HE §EaL A o] F
<8, A, A5 FAE AR o]F A
F-H)&s FRshal B ok 23 dAel
EErh ofefgt vjgA| oA t=2] UAM H]
& 918 coM AA 7} v T o 91%"% Eig=s
CDM2 UAM &40l #ofsh= o]s|l B AIXFE(UAM operator,
PIC, PSU, vertiport operator, <]’z o] AAIZF AIZPY B E
frotaLl 4E Y B8l HAAske wesFaEE & 3
= AAA 79k AlE gt
CDM 7oA 5= AR R v e
= 7] o] AR RE X Fsto] Xd=S]

ATMol 1]
I Q 3}

=10

n‘.ﬂ
)

—'—‘—%—c—’— =1

e
fr

OfSIE 1A IR BY ,
UAM K-UAM S|
S|t UAMEET| UAME,"-7I llAM§§4-7I

(Fleet) il

UAM 28Xt
UAM 28 MHIA HZ

g DR

HEjEE

Sen R oy

HI@AE 2, HE-S]

SN 22|, HS
goE ¥ A

7 28  etc

A2 501 5!
20| ZUEY

HE|IZE MR8 22|

A

v

2
PsUZt |
HEYR

HE|ZE P ZA|

HlE|RE Hot-orE 2|

HE|ZLE AM 22|

ATC XIAL-#8| B2 T
- BB A
- NOIAM |

O:

2SR AE NASH

71= ATM FiA HIRAISI OlE) BHE B4

T8 6. K-UAM i AlZh 7|8 nss 58| (74)
Fig. 6. Time-based traffic flow management in K-UAM.

59
==

439

24 &

A o[ AFAZFAHAH (CDM) BHAAE 7|8 M EZWE(UAM) SE22]

o7

Fn

A AE TR E et s whdaES E3EA T target
time), |/ A1{H(estimate time), 4 3§ A {Hactual time) 2.2
gate] g-fshH, dA adolA A-&shs A-CDMO] 3¢ &
167§2] =8 mhd 2= 0 2 o] - 3kal JTH1#3. x5

{8t UAM OIU2E 1Y

-0

UAM &80l Zojdh= ol AAES UAM AH T <
Bl o] ~E FEBlojof &1, & BH AW = UAM >34

PSU W MEIEE 297 53t AALO2 B frafok ek

UAM ol @Azl 3 g5 oof sk Jrzi= v
ARE T35 AT I AT A7 B(EEA|7E E2A|7E
%), UAM A AR, SFAAAR N, 28, 39 %), vl

28 AR S UAM WE32 A H) 2~ e AR o UAM H]ﬁﬂxﬂ
&8 A, AR 58 st A E(ZP% LU R X

H~

A, O]@_/XV?} 01% 2 O]ET, A 9
ol &/ 7E, AP dAR FH(TH
U} V-CDM " 2~ E AT RS & 157Hi A2t
AT vl &) @A o) AJzto] e xpe] H]E - A7 ]"1
128 AzshH, o]o whel UAM 341+ 3lld 87 w
H YA &S # ]%3} Al ek o] Az B ol o3, &
A2 Foll wheh A} AAAZE T xfo] 7} A S 4
UL BE UAM WEEEHEE lelir= AEH <] o A7k
o|E7} E a3t
712 A-CDM9]| A-8-31= vl 22E-2 A1 E(S; scheduled),
E-3(T; target), Sll’3(E; estimated), 2H3(C; calculated), 2 A|(A;
actual) 5 0.2 {73422 EALR ST £ A5 UAM
A Z 532 E 3l dl’HE; estimated) v}E 2~E 280l 3
Stz gt

o
=
ol

bt
1~J

i

il

r

B %S

e
Y << Z
ENR APP/Landing Ground Movement/ Ground Handling Off Block/ Take Off/ ENR
OnBlock Ground Movement  Climb

Inbound Outbound

Vertiport Operator Vertiport Operator

UAM Operator / Ground Handler

UATMSP UATMSP

w H w | s \» AT H £08T »{ TogT AoBT AOT | T
T
VI

e H ETOT H

a8 7. V-CDM OIdAE JHHE [8]
Fig. 7. V-CDM milestone concept[8].

g

ALDT

www.koni.or.kr



J. Adv. Navig. Technol. 28(4): 436-441, Aug. 2024

=*(Inbound) % (Outbound)
- 1 2 3 4 5 6 7 s o 10 [ B 3

. w | =7 | = = = =
gesa | =z | (ol ETR T PR N 2z | az | s | zm -
amiz |omaz |asaz | G 55, [ Snaz | amaz | Az |1 fadia | asazn | soes | suan | 99

tese | 5OFT | eor | awr | et | et | acer |errri | 98 | rror | evor | asar | aosr | avor

weze |@sum| vam | vam i 1) ey uAM
*EFH PSU PSU e | HE. 2uUx/ 2%/ | PSU welz= | opsu Juez=s]| Psu | g3x, | PSU
eax [amsiaKazein 2ax [ 12 2

08 8. K-UAM X2 DIIAE ARZKYR(TREY PR)
Fig. 8. K-UAM milestone time data (arrival/departure).

H 3] AA GAlo A rlUd A EL UAMe| S HE] L Eo||A
o|F-dste] =& HE|ZE 253l= E4 TH|(inbound)
9} Agz2d D 4 &5 59 P (turn-around)S X5}
ol53t= & Wil(outbound)®] 271 HHo =2 TSI
UAM 1555885 98 nfd~E AR EE UAM °]F
efoll whet & 137)] 8 vl A8 AP R(OE 8. AR)E
F3elEE slar, ZF AP B BE| X E 292} PSU, UAM
=L AL 55 St AT 5 JAEF Atk

o-1t-9H =

CDM E& uld AE A7 R E 2
TAEk] AR S - SHe e
NOARE= 72 A A (inbound) =
E]XECA ZWk UAM HI A7} 72 axt s)5o] 3P4
T8 I A 59 4 SHAKHEOFT@S 2 estimated over
fix time)S PSUC| 3l -F3tH I3t Ao AJ&beict
o]% HF A o & HYsy] Mol =2 WE| L E ab5
o Zlo® ol ARto] ELDT(Ald25A17h = A+ o
of g},

UAM BH] 3340 2] BIBT(el35-714=2117hE UAM
o= AR w7171 o] EXIT(o) S e 2ol s
°} ELDTE t3te] 2F=3}al, UAMO] 215t o] 59
E $97e] AN 2=ES FEte] UAM A o]
& 7|2E =St AR RE

= SHl(outbound) = A1 71E BEY AR A 7R
H] B A| ZHETTT; estimated total travel time)= PSU7} #|-8-3}aL,
olell wke} EOBT(elld=7 1752 A17h) 3034 ol v]a)A| g
FH-AETT o R A AL PSUZE AV RS B 524 B 5ol
2.5+ AIZF turn-around time-= &3k AAG(ZH 9. F
¥ & TTOT(HECIFAIIHE F738laL, UAM A EE
AFZ2A D7 AlE S TOBT(H 277142 A E 7122 2
& AFEE= ETOT(Cldol5A17h 9k ATOT(A A0l AR &
o] FfEHA 8 o] %] AFEEFEHALE e AAER
2-8-Ht}. turn-around time2] 73-$- K-UAM V] A U2 2
AAE 27] 158, 477) 138, 4%7] 10802 % B¥E

OO0 A=
AAskaL 1ok

137] P A8 S 67| 2

S, S vl

oft

L

f

http://dx.doi.org/10.12673/jant.2024.28.4.436

440

Gate Occupancy

FATO Occupancy Tumaround time FATO Occupancy

Tax ) Tak

[ Y T 6

FATO cleared “On block”

in gate

Off block
ingate

Passing Touch down

Landing

Entering Liftoff

FATO
decision

point tax

clearance

33 9. Turn-around At S&5[12]
Fig. 9. Overall turn-around procedure flow[12].

PSU7} §¢] ©]& “5(oll; PSU 1h< Ha3h= E5, PSUE
TOBTE 1L&fste] o7} o]fA|= Alel TTOTE Alsdct
TTOTE TOBTE 7122 A5 A5 o A1 5-= 1, PSUZL E 9
°o]5 5(dll; PSU 71HE A &s= %5, PSUCIA] Al &g TTOT
o} ald= ol s A8 A7 zfo] 7} hAE 4= 9l o, ZFAL
= 54" TTOTS WE|XE 94} B UAM 233} T34
(=% AD)E B3] IR = gl

UAM &A1= EOBT(old7 4= HAIRH & FHaLs)
2 37 % B s S Jok o, 2 A g
shol| wheh 2[4 A TTOT(F 3R] SAIR) 7 WE
2 UAM 232H= PSU 2 HE] L E 2-927| A%
RUEISH oo tf-g-afofof gt
AE 2 GFels ASAT(AAEE5A
AOBT(ZAIF714EHAIZY), ATOT(AAOIEAZY) 52
sflof sitk 2 A A A[7FH H ALo]oll @2HE; estimated) A
H 7}, ETOT(cl’delHAIZh 59 WEo] 1=, o
A 22Elidol| T FAPE R o] Edfjof i), o]
< SlElAE rdAE VEAIA R A= F34

0

ol

>
e wg Q
4 N oy

{0

rir

:

]_

Mo %0 ox ¥
¢}

oo ot

it
o

I

2 o
N fE
oo
i o
rlo

N
N

o
N

)

w~ 2 o Ho
o

=

=Y of
Ho

-

2

o
)

ot @,
o
-

©

o rot 12 AL ol

Bl
il

e

1o,
~
-

>,
Ny
T o
)
>
[
et
&
i
:Olé
8}
X
Y
2
L
=)
ﬁ‘
rlr

o to

A ex
ol
el
N
4o
rot
s
L)
_|2i
1o,
~
>,
Y,
oX

Y
c o
2 Hy

off 2 & O o
o

)

iln)

i)

2
et
oft

)

=

o flo

ol
e
_O|L
=l
>,

°
4

e

A A(CDM)7}

v

Bl
o
ot
-2

o

EE

I

)

2

P

% o
ol oot
- O
Bogs

o

&
i

:OL_II
-
B
2

i

ro o 1@
r::l‘
A

=
o
_Bi

=3
UAM #| Ao
ZEQ1 mid ~E o] AIZE

RS

HESISIH.

fr k>

e

offt pt
¥
o o2t
ol
ol

o r
~
>,
i)
ol

7
=

2 o

“O,

o

ol

Bl
2 off

[ol

A
{o, o

o e
iy

i)
ofr
ol
Rl
Y
L)
a2

2

ru

)
z

3
[o T

N
oo rr x fo

c et

o
Ho
il

__>|“_‘,‘
X,
=2,
2
ofo
ol
ol
rir

O

Passing
take-off

decision

point



o] w}a}
HARE ;q] 4_;}
CDM }\]/kEﬂ LH
UAM 7]A|¢] &2t 5.

7P 822t 7 e @i

7H*d, Xl A

Acknowledgments

ATE RIS/ ENEHET e 5
T6§QMJF](RS-2024-00398152), olof] ZRAL= "L Tk

AQhoz

References

[1] D. -H. Kim, K. -H. Lee, H. -S. Chang, and S. -J. Lee, “An
empirical study on establishing the cross-track corridor
dimension for UAM operations,” Journal of Advanced
Navigation Technology, Vol. 28, No. 1, pp. 21-26, Feb.
2024. DOI: https://doi.org/10.12673/jant.2024.28.1.21.

[2] Federal Aviation Administration, Urban air mobility(UAM)
concept of operations v2.0, Washington, DC, USA, 2023.
Retrieved from  https://www.faa.gov/sites/faa.gov/files/
Urban%20Air%20Mobility%20%28UAM%29%20Concept
%2001%200perations%202.0_1.pdf

[3] D. -H. Kim and D. -J. Lee, “A study on the establishment of
minimum safe altitude and UAS operating limitations,”
Journal of the Korean Society for Aviation and Aeronautics,
Vol. 29, No. 2, pp. 94-95, Jun. 2021. DOI: https://doi.org/10.
12985/ksaa.2021.29.2.094.

[4] MOLIT, K-UAM concept of operations 1.0, UAM team

Sep 2021.

https://www kaia.re kr/portal/cargos/attachFileDown.do?foS

eqno=4020&seqno=7638.
Korea government, National ATM reformation and

enhancement(NARAE) 2.0, Sejong, Korea, Aug 2021.

korea, Sejong, Korea, Retrieved from

(3]

59

4 = 8 (Do-Hyun Kim)

19974 28l st st st St WS Etat (0| A},
2010 8¢ sh=&tamlistn st3mEstm} (0| &tatAl)
20024 3¢ ~ SX : StMCiEtw S FuSERER} W5
HEAEOF: B, HIHTAIM, Y|, SE3msHE|

& & M (Hyoseok Chang)

1997 28 sh=at3riEtm S8 & stn} (0| &AL, 2
20184 28 sh=at3istl e+ mEstnt (0| &HetkAl), 2
20214 3¢ ~ A : SMCH &N StE WSS F5E u
HBAIEOF: UAM, EB1E, B34 2Y, B34 AR H

441

EEP.S

H="

1 o[ A4 & A A (CDM) O

Retrieved from https://katfm.molit.go.kr/bbs/boardView.
do?bsIdx=94&bldx=513&menuld=247.
[6] Eurocontrol, ACI and IATA, The manual,; airport CDM
implementation, European organization for the safety of air
Mar 2017.
https://www.eurocont rol.int/sites/default/files/publication

navigation, Brussels, Retrieved  from
/files/airport-cdm-manual-2017.pdf.

[7] Korea airports corporation, A-CDM Standard Operation
Procedure (Manual), Gimpo, Korea, 2022.

J. -W Chun, Y. -S. Hwang, G. -S Kim, E. Jang,
and W. -C Moon, “A study on operating vertiport
cooperative decision making,” Journal of Advanced
Navigation Technology, Vol. 27, No. 6, pp. 690-697, 2023.
DOI: https://doi.org/10.12673/jant.2023.27.6.690.

[9] National aeronautics and space administration, Discovery

[8] Y. -M. Sim

synchronization service for UAM technical interchange
meeting; explore flight, USA, Aug, 2022. Retrieved from
https://ntrs.nasa.g ov/api/citations/20220012812/downloads
/DSS%20TIM%20with%20Industry%20v3.pdf.

[10] M. O. Ball, R. Hoffman, C.-Y Chen, and T. Vossen,
“Collaborative decision making in air traffic management
ccurrent and future research directions”, Springer, 2001.
DOI:10.1007/978-3-662-04632-6_2.

[11]

High-density automated vertiport concept of operations,

The National aeronautics and space administration,

northeast UAS airspace integration research alliance
(NUAIR), us, 2021.
https://ntrs.nasa.gov/api/citations/ 2021 0016168/downloads/
20210016168 MJohnson VertiportAtmtnConOpsRprt_final
_corrected.pdf.

Retrieved from

[12] Boeing, Concept of operations for uncrewed urban air
mobility 2.0, The Boeing Company, 2023. Retrieved from
https://www.boeing.com/content/dam/boeing/boeingdotcom
/innovation/con-ops/docs/Concept-of-Operations-for-Uncrewed-
Urban-Air-Mobility.pdf

2000 28 sh=gtatistn eZ & stnt (0S4 AL
2000 6% ~20024 28 QIXHIM SIS AL H TR AL
0104 2¢ st=gtaoistn %F;mgzmr (OIEHAM AL

000 78 ~2020'4 8% ()

www.koni.or.kr



