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A Study on the Implementation Scenarios of GNSS
Augmentation System for Korean Airspace
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Abstract

According to the ICAO's Global Air Navigation Plan for CNS/ATM - Communications, Navigation, and Surveillance
- systems, employing digital technologies, including satellite systems together with various levels of automation, are
to be applied in support of a seamless global air traffic management system. For the future navigation, the focus of
future implementation efforts can be placed entirely on an expected gradual migration toward GNSS-based navigation.
Korea has been considered various options for airspace GNSS augmentation system: GBAS, SBAS and GRAS. This
paper discusses current status and future trend of GNSS airspace navigation systems, and presents the results of possible
augmentation options and scenarios to analyze system availabilities which could lead to the conclusion of the best
program for Korea. The results showed that Korea could have sufficient availabilities from en-route to CAT-I approach
with ABAS and GBAS. The study was in cooperated with MITRE, an American research company.
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1) Global Navigation Satellite System

2) Differential GPS

3) Airborne Based Augmentation System

4) Ground Based Augmentation System

5) Satellite Based Augmentation System

6) Ground based Regional Augmentation System
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Table 1. Airspace GNSS SIS Performance
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Fig. 6. Availability of CAT-I service from a dual
frequency Korean SBAS

4-2-3 71e AL

AT BN 2Ee Wegeg s, FFE
of o]9]9] ERtofollA 9] WS FEH o wegh
FARGA2H Y F50] a%E & 9lS Aotk
o] 4% EHEorlA B& 4 e Wool gk B}
gt BAo] M AA ol ¢A B AFHA
S B3l gRlE ofef AtgrEol digh SRlx "ad
Aoz gt} o= 1R 7|&A B AR
F35] 9lo] R} ZUH o2 s A ojof & IA)
2 A Xgsla glor g SRS AR 24
HE 2 ZAAYS F3l G4 F278E bgiAof
& ARIIS xstaA} 3tk

o 39 7|ETE Ut SH (AYF, AN A

A 55 T BAs] S8 29)

e 494 FHE 2 1TU 52 B
140-145% Atolel] 87]9] $14do] FA= ol %)
¢ PRN Pseudorandom Noise Z=5 &3 1W7] )3k
t)=9] X9 (v]F GPS Joint Officeol| A #He

%)

5

(@)

e

=
2 &F (8 57

V.2 B

SEvet 38 9 BAA 2 75
otoll & ICAO 7]&FS k=
RANZE Ae7lEez AFslsle HESTh
A A FLOZRE T o FAH 2] A3}
g od3&sta, AF s feuel ol Ager +

S-23)3)sts] =822 A 12 A 635 2008 129

SEAS THsATh

Al 718-¢ H7FAI2E2 ABAS, GBAS, SBAS
2 GRAS ©]t}. GBASS] A% I BE Fgo] 15
3131, SBASS} GRASS] A ’d7du]e] 79 57 A%<
71ET 3 209 ATl TS & 5 AN
o} F7H4 0.2 SBASY] 79+ 2709] Uplink Station
T} 2709 A Qo] A8l GRASY A$+= 15
71¢] VDB7} A8 EE Aoz AL

A3 gk 2 BAAI=E S gk $-2lvket
o Xe] 7HA B A= 1 29 o] aokH 9
A AFAE THHCE nHsitzy,
SBASS} GRASS] A= CAT-I = ©)49] 7184
S BAHA 28 Ao Ay whE ABASY] A
T AEH R JfEE U Aol FAA| HER
YUt FFEAEE RPALEHOZXNE
ABASS} GBASTrO.Z F#-3 Aoz Wy Q).
AstAH, FAETA2H (SBAS =
714 wlgfel] X T gFEoro A oA A

Z

o] AL Hrlata o] SLEA | Halet A
FOE HAslste] F13) vrter & A0 E Ay
ATt
AN .

2. 943Y BPAAH J18E 2M BY 2Y

Table 2. Summary of Availability Analysis

g Jlgs BN bl
o SIZHIA| AT} Tightly Coupled : 100% ZE 240
N Stochastic
ABAS | © NPA/Baro VNAVAI failure 12

- HYZY BI0I: BE0HIBY BY
- g% 0S50+ @8 32 100% JI8d

o UZHIWAI 100% IH2d

o NPA/Baro UNAVAI JF24! 99.99% 01} GRAS B2
SBAS VHE
_ | o APVH Coverage Bt
oms | LIS AISAI IS 090 Bk sy g zer Ao

- 0|53 1= &LAI 0995 014 (GRAS= it OIKIAN
o CAT-H2 OIS+ #EA= X 098 +&

ABAS2} GBAS

o = noH Ab £ 3l 83
GBAS | o CAT-I0ll tHOH 2 2E0IM 99.7% 014 S o Jle

2ol 2

dro} "2t et lE AT 2EH S
7183}A)e) dgko g mj= MITREALS} &A%l



e, A9, Al vt Ao AR BAgAAE 7 e 573

7HA AL Hzs FA 718 3A 9 8ok Working
Group F47 £E59] =it ZALEH YL

[1] International Civil Aviation Organization (ICAO)
Annex 10, Volume [ (Radio Navigation Aids),
“Aeronautical Telecommunications,” Fifth Edition,
July 1996, Amendment 79, November 2004.

2] =TT, AAY FYTE AT
M ZER] $Y HFHIA, 20089

[3] U.S. Federal Aviation Administration Technical
Standard Order (TSO) C-146¢ “Stand-Alone
Airborne Navigation Equipment Using The Global
Positioning System Augmented By The Satellite
Based Augmentation System”, 9 May 2008,
Washington, D.C.

[4] U.S. Federal Aviation Administration Notice §110.60,
“GPS as a Primary Means of Navigation for
Oceanic/Remote Operations,”. 4 December 1995

[5] J. Diesel and G. Dunn, 1996, “GPS/IRS AIME:
Certification for Sole Means and Solution to RF
Interference,” Proceedings of ION GPS-96, Kansas
City MO, Institute of Navigation, Alexandria VA,
US4

[6] Y. Lee and S. Ericson, 2003, “Analysis of Coast
Times Upon Loss of GPS Signals for Integrated
GPS/Inertial Systems,” Proceedings of the ION
National Technical Meeting, Institute of Navigation,
Alexandria VA, USA

(EET)
19959 29 . Sku|st A oJAZZ
St A
19979 24 : ISt ANAST
SFaH(FBFAA
1997 2€~2004d 29 : F=FTH
FAHAEF) ard
20043 39~8A . F=groz o

4 = 2 (2FR)
19839 2€ : =g ostal 837
A& 3K &3

1986 24 : F=erled Fe
T3 (F AR

1991 24 : = HerEd %
C FISEE

{1991 492000 89 ; =}t

o

re

20009 8E~EA : ST SFATY FPA7Y
HAFoF : F-FRAEE 7] A2, A 2~E A A F8t

x| ¢l (thELD)

1978 2€ : AEtidtal Ao ASEst
IHFSAh

19829 29 : A-gujstal A|AASF5}
A

19891 5¥ : Case Western Reserve
Univ A28 8k} (38hbah
1992 3€~AA) : ATt w4

A2 0F - GNSSEHH, A=



