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A BA 4 dFYTh
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IEsE

GNSSZ 0122t HIJIHIZE XHRNAVess) Al V=SS

135 F=aat7] gk A7 BEa; el 7ol He FbFAAlEL 7]Ee] VOR(VHE
Omni-directional Range), ILS(Instrument Landing System) £¢] 47|14k 3Fa)ebad M A Ao 4] GNSS
(Global Navigation Satellite System)S ©]-&3F X7t g o7 A3 HX = sl o s3] =3k
71%9] Fix to Fix &34 Ao 4] RNAV(Area Navigation) A A2 A= a1 Q)= FAo|t},

A7 A2 3 7)7F @FRE o|Fale] IEE s 1% AVIEEEAKSID), F2EAHEnroute),
FRoX 54 o] AAH 52 A" HExHApproach) = A== E2EXHSTAR), #178% &5
ol 2Z5317] A% HEAR FEE F o B A= GNSSE 7|wke & 3= RNAV HAHRNAVenss)©l
gk AZAA A7, AASHA 9D RNAVass AVIHAEAE A3Hoz oldshry] $gk dAafo|sirg,
RNAVenss A2k 7ol 238k aefsfobdt AL} Foll thsto] A7hste= gict,

FAe  AZIN &, AZIv A=), Y144 &, SID, STAR, RNAV, GNSS

1. M B (Global Navigation Satellite System)& AH§-3h+
A 719 Gy o2 W kil le FAlolth

11 M2 ol ol whel = AWIZHEE 7] F-(ICAOD) 9L 7] =

AR (FAAD) A = 470 g 913

32k 9] Ik vl sheE S]] §ele 2EAL Al 71 8] 8 A x4 A (Procedure Design) 7| +<

7F AR A AGA =S sk gk Az AAlskaL dow fA AV FEAAEAE AT

v g3} 2ol b dmiY LS E ot AA 712 AA ICAONA T8 5k= PANS-OPS

(ICAO Doc 8168 PANS-OPS Vol ID 712}

directional Range), NDB(Non-directional Radio

Beacon), ILS(Instrument Landing System) 59
274718y gk FAAAS AX FHolli= GNSS

FAA|A ¥a3}+= TERPs (Terminal Instrument
Procedures)”]| &0 & F-& 5 o]l v},

1) ICAO : International Civil Aviation Organization

2) FAA : Federal Aviation Administration



9714 %3F 5/1 (2007) pp. 93~103

94

#t). o

af

SHl

7}535

=
=

}_

o
70
w
rvzel
o7

¥

O}%

A} o]

3

&7l o

1

.60

)
o

}_

S
=

Al714] 8
Track guidanceZ A&

1
T

Al718| )

& el

ShaL A

z:gl_

7ol

=

(Controlled Flight Into Terrain) A}

B

=
=

ol’del A= (MOC™)

pud

@ A2 At v

LA

W5 Py

&

= flolA AsdE A7

™ Al7|8| FE A A

Ne.

|

o

s

g 7S

3]

=
=

W7

a7t

o] vholx] =

=N
o

|

FH A x

==

X

L
fu

B

A4

Ht
=
el
w

o=

&

ICAO PANS-OPS$} FAA

L
fu

A F-2luhEtell A
TERPs 715& =t

+— GNSS

3

ol A A4

==
R

ICAO PANS-OPS 7]
ARESE A7) A 2191 RNAVenss Akl

ol A=

SORER
F7% % 9l

7]

oy
) o
G
T

M

rm

}_
A

s

o © GNSS
i 2= 3t

3]

Nlo

ozel

jof T

X
fell B

o
=
g%

ted

S

o

N

ox

-

aa

-
oy
o

&

YA A= o] ek

%

=2 52] A& GNSS

g

M

1.2 GNSS A A 22

glubEte] A, dA ElvEr AT 2
FIR(Flight Information Region)<] tj¥-&o] o]t}

o
-

&

A

T

A7)

L

L

Ao 2] AFE 1 GNSS A7

Rl

TE UEAE T

30].

VORZA

o}

e

10
of

el

el

Ho

A

=

=

Fal A\

B

Mo

1
-

Ho

A 71&2H(SIDD)

Hli=
i

% wol

2t %

o A771nk

=
(]

o] A=) 9)= VOR, ILS

FAlol woko] #7k

]
S|

A A

3=
GNSS 7]¥F RNAV(Area Navigation)

S
=

= AA gk

@

2 Apsh v astol

=
=

A A

0|

oy

A=

w
o

iz

0

—_

0

x
X
=
N

Ho

sl

el
M
I
el
vzel

3

7

% glo] 72l Al M

et

o))
—_

A
.

Aol 4
EEREECE F LIS

S

A

2 99 $go] th

ol

o7 F=% Axp uH] 2EA A g

=
RN

W
o
o

n
el
oH

o
Y

4) SID : Standard Instrument Departure

3) MOC : Minimum Obstacle clearance



2. RNAVgnss & At

2.1 RNAVgnss A7

Al7181 A= AA Departure(SID), Enroute,
Arrival(STAR®), Approach® 5w tjA] 2z}
O] A= A7 b d A d & ALgete] A
Alstz A Zakel RNAV Atz = o))
o714 RNAV A= thA] 237 9kae) bzl -4 A)
AL 7o 2 AR = A I GNSSE 7o = A
Alshs W o2 FrEE o]zt

A GNSSE ©]&-3F RNAVanss A= 9lollA <
Wk BE HgdAe A& hestes dAV|Ee
AA = o] ol dEfeltt.

AGA(Approach phase)ol Aol A 7)18] 8
Aol 4§, A7 Lateral DeviationdHE A&
3t B H U H T (Non-Precision Approach)¥}
Lateral Deviation 4 ®.¢} &7+ Final segment)
ol A1 Vertical Deviation AHE A|l&3sh= AU
(Precision approach)® ¥ o]xm GNSS 7
71 ) 2= v g -2kl Basic GNSS7F 4
S35l=o] 29 9 A EAR] GBAS (Gound
-based Augmentation System) CAT-I(Category I)
A2t A -8-3) whAlol dubs) Qo

ol9lol = A3} FA}SHA Vertical deviation
ARE Agsl} 2 U7 CAT-10+= o}& 714
1) 2] A] H3)= SBAS(Satellite Based Augmentation
System)) 48 A=} & syl APV I/Il(Approach
with Vertical Guidance I/ID) A% A A Eo] dch

Xt=2EA : PROCEDURE DESIGN CRITERIA pptAlZ
T3 1. BRI RNAV T4t Al

VORDME

GNSS

INS/IRS

5) STAR : Standard Terminal Arrival Routes

AL/ da9-F4d 71553 5/1 (2007) pp.93~103 95

2.2 GNSS & A A

RNAVenss Al7I818- RS G780817] €18k GNSS
A A= oh23 o] Space segment, Ground
segment, Airborne segment® T4 o]t}

1) Space segment : Satellite Vehicles(SV)
2) Ground segment : Monitoring Station, Master
Station
3) Airborne segment : GNSS Receiver, Navigator,
Database, Integrity monitoring
53], 937) SHeE 58 GNSS 24717 %
ZtE|ojof 3l & GNSS #41715= Accuracy, Integrity,
Availability, Continuity2] 47}#] d2}u]E] 2 4 5
o]Z]&= GNSS 87A5S whEstofofgit). o]e} 2+
o] &Ql¥ GNSS 417 8 RE=s 19 29} ol
Enroute, Terminal, Approach == A %o] &
FE Tt

en route descent holding

climbing ) —

X=2&X : PROCEDURE DESIGN CRITERIA ppt A2
T8 2. YUHEHPI GNSS 47| 2=

1) Enroute mode : Rl P A &}e] 54 F&o =
-8 30NM 2]7-2] W efol| A #-gHt},

2) Terminal mode : &2 ¥ & o2 HE 30NM
olufell 1 A= FAWP(Final approach
waypoint)©] el 5 ¥}

3) Approach mode : FAWP 2NM o]l A]2}b=]
™ MAWP(Missed approach waypoint) ©]5
T}A] Terminal mode® 3t}

T3k 2,387} 22 Path Terminator= F9 % 2t
7+e] RNAVexss A#He] WPT(Waypoint) & 1413+
8317 913 Database’} F550] glojof dfar,



96 485/ FFSTHY]

Turn Anticipation 2 WPT Transition/Sequencing
of 4AstA AT = FsHE H|ste]ok
3o}, o] ¢} B &E-o], GNSS Al59] IntegrityS 714 &
T A= 7150 F7kE o oF gt

2.3 Path Terminator

Path Terminatori= &37] 3 AJ2=8 A3 E o]
& Aat7] gk A ow FFH 7INke] A ~gle]|
FE + JEs 73 ¥ ¥4 2 E Departure,
Arrival, Approach 52 AxAdAe] A-8351A H e
w 2 FMS(Flight Management System) 52| &
7] 7= vlo]guo] 2 el o] &-¥ITt.

>

E 1. Path Terminator?] &7 & H2

Conv. | RNAV

3
P4
o

Leg &l
IF ¢ Initial fix
TF : Track to fix
RF : Radius to fix
DF : Direct to fix
FA : Fix to altitude

O
@)

CF :Course to fix

HF : Hold to fix

HA : Hold to altitude

HM : Hold to manual termination
PI @ Procedure tum to interception
CA : Course to altitude

CI : Course to next leg intercept
CD : Course to a DVE distance
CR : Course to a radial intercept
FC : Fix to a distance on course
FD : Fix to a DME distance
FM : Fix to a manual termination
AF : Arc to a fix

VD : Heading to DME distance
VA : Heading to altitude
VM : Heading to manual termination
VI : Heading to next leg intercept
VR : Heading to radial; termination

X X X X X X X X X X X X X X O00OO0OO0OO0O X O
X X X X X X X X X X X X X X OO00O0O0O0OOOOO

OO0 000000000000 0OO0O0OOoOOLOXO

7}7}e] Path terminators F70¢] <dupdl A}
TRE™ 7o) dupl b= 77t deehe
AR AR A EBAH e AR FRYE
AA7A 2 ') A g

@A ICAOA FAskal 9ls= Path Terminator
= X139 o] F 23Fo] AAEH o 7 Path
terminator®] E4Jol whe} 7]¥2] Fix to Fix W29
Conventional procedure, A& 7ide] RNAV
A2} = RNP(Required Navigation Performance)
Azl 247; A 8-Frt,

3. RNAVgnss Departure & XA A|

3.1 RNAVenss Departure =X}

RNAVenss Departure= UHFH 02 Departure
Track®] Alignment Z719] w2} Straight Departure
¢} Turning Departure® -85 o] 2o}, =3
RNAVenss Departure® 733317 934+ 43
of &€ GNSS 41717F vt 22 s w1t
sfof ok},

1) Terminal mode : 30NM ©] %

» Display sensibility : 1.0NM
* RAIM alarm limit : 1.0NM
2) Enroute mode : 30NM ©] %
* Display sensibility : 5.0NM
* RAIM alarm limit : 2.0NM

AN

3.2 Straight Departure

Straight Departuresi= Departure Tracke] &>
2 FAdeENY A wA WPT7ZHA 15°¢]38t=
Diverges® &= 749 4-&%t}.

a7 33} o] &4 (Area)>- DER (Designated
end of runway)ollAl 1.ONM7}A] 15°7 == Ho
A a1 0] % 30NM7ZFA] Terminal mode 793¢0 7-%-,
Tyl HEW/2)-> 5.0NM2] YH|E FA]35H
Enroute mode 791 4%, 7+ H] 9] vH(W/2)



AEF / FEF-TAA 7145 5/1 (2007) pp.93~103 97

< 8.0NM&] UHIE A8ttt o]nf A&7 = 2
2} 9(Secondary Area)©] A&t}

3.3 Turning Departure

Turning Departures:= Departure Tracke] &<
2 FAMoREE 3 AR WPTZHA] 15°0]/do=
Diverges™ & 749 485w WPT /Aol wje} th

3} o] i),

1) Fly-by WPTell 4] 2] 43|
2) Fly-over WPTol| A 2] 4 3]
3) X174 ¥ Altitude/Heightol| 4] €] X1 3]

kg el Turning Departure AxFe] Z-%- Turn
anticipation©] #-8-¥™, 3] A2 A(Earliest TP6)
7FA]+= RNAVnss Straight Departure”]s=0] #-&
At As]el wp& vhgke] o H(Wind Spiral)> 12k
T4 (Primary Area) 9|4 ZAoA T2 = o]
30NMeld F+fyu]e] ¥HW/2)2 5.0NM, 30NM
o] ol = 8NMo| 77} 4-g-H Y,

558 km (0K

Lirit of GNS departure atea

X=EX : ICAO Doc 8168 Vol II, 2004
18 3. RNAVGNSS Straight Departure2| T4

6) Earliest TP(Turn Point) : WPT Tolerance Area Aol lo] &
71 2717 A WPTE A4S 5= = # % A]o|w o] ule}h
Fe7] A7 7P WA dold & 9le AF el olw|, Fly-by
WPT 71522 rxtan(A/2)°] ATT(Along track tolerance)Z ¢
gk 2| o] Earliest TPE 4%t}

:T:: targant o fe
i 17
- TTIT

Lina KK Is locaied ata clviana ot
£ TAM [&12) + AT, balors Bgwap-peial

Tha ataft of hewed saial is lacatad ot
Aminle, rTAN M- ATT - o)
Bl APl

4 =distaree comesaanding o 3s
Fat pilt peactien e

At=EAX : ICAO Doc 8168 Vol II, 2004
18 4. RNAVGNSS Turning Departure@| T4
(Fly-by WPTOAS] M3])

4. RNAVGNSS ArrivaI(STAR) gil'g}”

4.1 RNAVgnss Arrival(STAR) & X}

Approach Segment’} A% ZFA o7 AAE 4=
S A5l o] & s Adsty] flste] 1E

Arrival Route®] 7% G4 RNAVenss -8}
oA AgHE 7IE(eld W/2E 2XTTD A-8)e] A
S5 9 59 o] 12 +(Primary Area)?} 2
2} F9(Secondary Area)© & FAETE Arrival
Route®] Zo]= ARPOZHFH IAWP 9127449 7

= 30NME 7|52= GNSS Enroute mode”|5
g3} Terminal mode 7] 4§08 JEste]
et Feuul= 30NMA - A 3009 AR 4
H =)o Initial Approach SegmentUHH|9} H3E=
T3t

ojuff, Ao} uf ol &3} g 731+e] HA|
o] A AR Ha Ao Eate] Al MOCE 12+ 7

7) XTT: Cross Track Toleranceo]™ RNAV Az} 7] XTTS 4
-, INM2] Pilot tracking tolerance, & FTT(Flight Technical
Tolerance)7} A&t}

8) Airport Reference Point
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oJ(Primary Area)®] 73-% 300M(984ft), 22} <]
(Secondary Area)®] 7

a7l A8,

TR ST
LR GE L

X=EA : ICAO Doc 8168 Vol II, 2004
32 5. GNSS Arrival (30NMO[&he| 7

5. RNAVGNSS Approaoh gﬂ'}é‘}”

1) Arrival Segment : Initial segment”} Enroute

Structure$} 2414 A2 4 gl B¢ AREE

2) Initial Segment : Enroute ©HA|| A Terminal
A ] A 98l = el

3) Intermediate Segment : Initial 77+ Final

TS A7 |9Ig Q1 o= A I A1t

Qt 38713= Final 77F A9S 913 =7] 7%

4) Final Segment : A4H4]Q1 215
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7] 912 R NS fA ke
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5) Missed approach Segment :
el 4= g ¥ A &371E Holding
1} Enroute 7RFOE Eobzt 4= Qv

F1bolet,

N
o, m
o

4

rob
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(e}
°
- 300Mel A OM7ZHA] o5

5/1 (2007) pp. 93~103

KI2EX : ICAO Doc 8168 Vol II, 2004
T8l 6. ol TRl T

inal
—-FN"I s‘c"“‘pﬂ

_____ Frimary Avea L3
780 ——_-___: ------ = %‘%5% K’,

L] * 3 \4‘5- 1‘%
i : \ “F»%
%E g E 7965 \’.
bt 7o N % N
X a,X %
kS Q’% BN

AI=ZEA| : ICAO Doc 8168 Vol II, 2004
J8 7. LHHNOIl HIHUNZERL 7710 T4
(Missed Approach HI2|)

5.2 E{Od X|Hof| M 2| WPT

WPTE A7julaasbael Aalal o Aol =
FAE RA 2GS ALgEte] FAT 5 A= A
==

oA Huld Aol AREEE T8 WPTE v
k] e

« [AWP(Initial Approach Waypoint) : Initial
segment®] A4S HERIITH
IWP(Intermediate Waypoint) : Initial segment
9] #5¢} 7 Intermediate segment®] A%}
& YERATE
FAWP(Final Approach Waypoint) : Intermediate
segment®] 5.2} 37 Final segment®] A 2H-S
LERIT
MAWP(Missed Approach Waypoint) : Final
segment®] F 7 A Ho]w Missed approach
segment®] A|2H4S& LhERdITE
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Basic RNAVenss A4
o] “Basic T"H+ “Basic Y3

O
Eol wgm Aead A AE

frAFsHAl 1
Intermediate, Final, Missed Approach Segment@®

A= 7]
| 1

nitial,
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Ak 22 S et
!
I -
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2 e | 9
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i
= i =
H EH
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%(DENM)

HASSED APPROACH
SEGUENT
g] EJ\\
—_— trd
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(20NN

X=2EA : ICAO Doc 8168 Vol II, 2004

18l 8. EMHOI RNAVenss 'T" L "Y” &A

5.4 RNAVgnss & 2 &

RNAVenss Axbe &7 G2 =
71¢8] 7)=2 BEA4o®m QI8 shte] WPTE Av ot

- WPT7ZHA o] 727} &-87] 3] 7] o2 <1a)
#e 45 3d WPTE AduH o] th3 WPT=E %13
sk 540l 31‘3}.

GNSS 4]

Fx]et7] ffal] L 9%} o] ZF 7hE
L§]3}°1 7S] ARl Alet
#8387 ¥=d| o]& MSDY 2} gt
7] Zralgol wE AetAdE
DTAlO) WPT(Fly-By %+ Fly
W AZE 18e Fa <A
(Effective Segment Length)E 7] %2 Ak o] 7 Th,

-Over WH2)E A=

9) Minimum Stabilization Distance

10) Distance Turn Angle

1_,
()]
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fyaver way-paint

fly-by way-paint
ICAO Doc 8168 Vol II, 2004
18 9. Minimum Stabilization Distance

NEEN :

5.5 GBAS = &t
GBAS“\_:‘ 7(4 17(4

q08 A B8 GNSS B4 A 48]
o & FFoltt. @)

GBASE: CAT-1 A ge] A
IE AEE AL F = AlaFo R s A 9)
o} gko @ GPS Augl B GNSS YA A2l 9
_7‘,:7} Eoi o] 51. GNSS _?,]/H}\]/\Eﬂ,] }\]/\E‘ij é:&_}
7b s @A) ILSeh o] CAT-II % CAT-I
MM 2% AT QS Ao R HAE
Ak 2004 119l 7% ICAO PANS-OPS
Vol. II Amdt 1248 CAT-I GBAS A5+
AA 7o) m=hE e AEA ¥ GBASH
2b AAZ Y] A AAAR] AR A, ARIE,
Precision SegmentolA¢] Obstacle Protections
£33k OAS(Obstacle Assesment Surface), CRM
(Collision Risk Modeling) 5] 7]¥ &AL 7]&9]
ILS CAT-T A azte] 4T Ao FA3sHA

K
LIRS R P

— 0]
s ]

YA

AgHrt 28y, Fix Tolerance Area?] 74 59
A6l GNSSTE EAS 7159 RNAVenss &}
o] 7| A83kar 9l

R2EA -

ICAO Doc 8168 Vol 1, 2004
18l 10. ILS2| Obstacle Assesment Surface(OAS)
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MEEN :

ICAO Doc 8168 Vol I, 2004
32 11. ILS2| OAS Plan View

5.6 CRM2| 712

GBAS 9] Auxdat dxke] +9& S8 =
OASHl el = 3 7HE 93 CRM(Collision Risk
Model)& AFE3E H71E F28stojoF 3k}, GBAS
CRMS®] 73-9-, ICAO°IA = @Al ol A A E L)
sto] A|AEFL YA = Zor) GBAS CRM2| & 3}
2| B ILS CAT-I CRM9] stehu|H 9} 58t e
A4 AHelA GBAS AWATAES AAseA
ILS CAT-1 CRM #AuFH 8- Algel = 87} 91S
Aow g, Fa=E [LS CRMI} #d sl Abske
ICAO Doc 9274 Manual on the use of the Collision
Risk Model(CRM) for ILS Operations #Falslo]
ICAO9 A AF&3}i= CRM X~ 21318 28t o 224
BSOS sl om}

ICAO°l A 87-3li= CRME] H7} 7|&2 =99
Q&(Colhswn Risk Probability)e] 1.0x10"¢]a}
01”4 CRM= &3+ iAol oJate] 1 o] Z=9138

24 ALIE O I a2 d ko] A
L,L(DA/HU))'E E% ;%ﬂ *“46}04 &9

Lm

CRM 5-/5.01]/\1 7ﬁ9f]§l Xd% Precision Segment

o BFE R FFY) 2 FH RE FoIE JuE

11) Decision Altitude/Height

,_,
()]
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X=ZEA : ICAO Doc 8168 Vol II, 2004

J& 12. CRM 22| oflAl

=
Culll ion ]h k Model Main Menu

Create New Obstacle File
Edit Current Ohstacle File
Save Current Ohstacle File
Execute CRM Program

Generate CRM Reports
Examine Directory
Exit CRM Program

)
2.
3.
4.
5.
6.>
2
8.)

78 13. CRM =203 AIXtEH(MS DOS )

6. RNAVanss AlZ7[H| > H xt2| o 2

6.1 ICAO GNSS EA} o[ =

ICAOE ZH2Fe] A F=o Al GNSSE A3 &8
1] oo whe} o TATAI2) 7} A A]
-} -2 GNSS A} o] Ralg A A5} T

o

iyt

staL gleo

1:1‘0 Kl

o
(]

1) WGS-84 Survey : GNSSE o]&3F A 7]H]
AR 2hsll A A 3 Sl o
sk WGS-84 SurveyE A A gk},

12) IATA : International Air Transport Association
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5) GNSS Az} #e#d 2FE(Chart)©] 702 : WGS-84
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