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GBAS Ground Testing and Performance Analysis at Gimpo
International Airport
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[Abstract]

Ground based augmentation system (GBAS) is a next generation radio navigation aids to support precision approach of aircraft.
Recently, airports installing GBAS and providing GBAS service are increasing all over the world. For the first time in Korea,
SLS-4000 which is the GBAS ground equipment of Honeywell had been installed at Gimpo International Airport in 2013, and
evaluated its functionality and performance of through the ground testing. This paper introduces a ground test and evaluation
criteria on the CAT-I GBAS system, and describes testing methods for GBAS ground testing of Gimpo International Airport. In
addition, detail testing methods and analysis results on major five of 12 ground test items are described.

Key word : Ground base augmentation system, Ground testing, Pseudorange correction, Protection level.
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], AR 2 ES A SRS 52 GBAS A= 4709) 75
= PR ](RR; reference receiver)g]r 171¢] VDB(VHF data
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AE(shelter) = THETE 7= FA17]= GPS  (global
positioning system) 134 R E F8taL, 7% GPS AR =
AE W FA 2GRS Sl GBAS BAARE A= o]
|5, A E GBAS WA B T A (integrity) AW 2 &
3719 2 HAIREE A HTHLHE (FAS; final
approach segment) 4 X ¢} &7 VDB HHUE 53] 372
At &F7) GAA 28-S GLS (GNSS landing system) 7|
ol 23H UFRESAY] (MMR; multi-mode receiver)”}
GPS 914 2.2 5E] GPS 2159} X4} VDB ¢HH L2 4-E] VDB
ANEE FAlst R FA5ES 9% AFFEAgRE Ags)
a1, AAE ARE AVES Bl 2FALIA A, A5
(autolanding) FH] 2} AE ] 5 73 o] QITH1].

1% 13} o] AEFAE- ol A% SLS-4000L = &
oA T M)A %] 715 2 HoneywellAF2] SLS-4000 A%
7)ol o)Al = 32 HA| )] ol AA|E| ] om, ofuj
4708] 753 A7) R 200 m (A 0.8 FHAPE e R
HIX| QI 7155 A7) GNSS A7), AfRS 7]
(low noise amplifier), T217] AFEFER], F=LAGA],
RS422 EAN~AH R FA 0] glom, GNSS 5417+ 4854
4, GPS L1(1575.42 MHz) @ ¢4 F4le 4= Qi 7]
T A7) VA= 71 A8 AR SE] dipole W2 QT
el g 5 duEeko R UsARAE HideeE
S5 AAIE oM, ol °F2 mo|th2].

VDB 2tEjLE

a8 1. ZEIHSEe| SLS-4000 Ax| 2|
Fig. 1. Installation position of SLS-4000 in Gimpo
international airport.
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38 2. SLS-4000 3 ¥ MDT
Fig. 2. SLS-4000 rack and MDT.
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E 1. GBAS AtAIE 8= ¥ 7=
Table 1. GBAS ground testing items and requirements.
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J8 3. GBAS EMAIFH A
Fig. 3. GBAS onboard test equipment.
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Fig. 4. Program for control and display of GBAS onboard
test equipment.

GBAS HAA 7= Al 7 el adt HolH &

F 4= JJ=5 MMR, GPS5217], RF power meter, 2~ E &

ol

7] 5] A5} o5 ASENE Alofet = gl Ao}
e, T1e] i S1g] 49 o] A5l o] AR Bl HlofH
AFE AR s AR R A Slok A9
37Ph= “1] 49] GBAS HAIA 3710 Alof BLAId =

Mr ol Mo oo
I

|

|

N sl ARE AARoR BUEY & 5 olrh)

o ARG P A 2 A4 A1

& vjoleol T #-4o] Lagh A1) 55, HEwe] GPS o
S

Mgk

V. A& Za}

71:]

m

A3 ARE CAT-IEF GBAS A A2l

oHd

25

ZEIHSER| GBAS A4HA I & HEs =4

HoneywellA} SLS-4000-2 2013\ 195-E] A X218 A2k
o] 20133 79 27 AX7F AR EHA I 0] F 2013\ SEHE ~
20143 49714 24 2708 3 12] GBAS A48 H7HaHs
9 7P )ES o2 XA 7S sl 1271 Al
A B GrpEs wEsielon, 2 gdlA= 1270 AlE
G Z GBAS A7) Alwshes Aot 9 A& 5o A
A 0= BRI 4= = AR E A A A, oJAHA
g9 A A9, 144 A1} VDB 4159
4 F/E
A3, VDB Hlo|E Ul& E9l A3 5 T8 571 Al
sk A4 F7F i 2 ARE 7]=Elch
2] 770 AGA ) L Fule 71EE], AHEY
=75 o]&sle] IeiA AlgH e S
3 el A TR ekgkom 2pAgh Al
S

A 0] A2 B 7158 el Se1g 5 glek,

44 29
Frlshe 952 39 A5
2

5|

ol oHﬂ

)
ot = i al

o 2 2 g

1.

of

)
)

|2
Bt

A g H

L 3o

oo [o
o
2

4-1 $IX|SS Y= Al

]

AA A Ao AL

th 2 A2 753 SHA AR GEE Frhshs Al
2 G0 A =R = algska giA
3l VDB QtEIU=HE oF 4 km 7} Holxl &= 141 Atk
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&1tk MMRS 58l 41= GBAS X4 1S S35}, GPS
21715 S3141= GPS L1, L2 raw H|o|E1 & 3813t 7
% GPS L1, L2 raw H|°]E]:= CSRS (canadian spatial reference
system) AFO|EO A A|F3H= =2FQ] GIPSY (GNSS-inferred
positioning system) X2 12121 PPP (precise point positioning)
£ o]-&sto] GAIS5To] o] Folxl A o] A A 2HEFh=
B ATHS]. PPPE= < cm ©] 31| A e E A|3312 = PPP7} A
Folhs 917 HILE Agkow AT 4 2lol, B1E 9l
PPPE E3f] 1ozl AR 913 ks 7102 MMROIA &
=¥ GBAS 91X H.E] 3 Bl 4] 91X A= AlLtakqleh
¥ 2% UTC (coordinated universal time)& 7|5 2.2 2013 12
2129 2] 13 3001 4E 2002 7HE 0= 33 14 54
 GBAS A #3k2] 77 B 74 eakE e Ao, 33
5 1 m ola}] $171 93 92 VAR, ol H7} &7 22

215 16m, 74 4 m Fi5] WEFS Helsiolk

B 2. ?lxI9 Haz AlE 2t

Table 2. Position domain accuracy test results.

Azl Al-AIZHUTC) Y2 m) | FELXH m)
13| 2013/12/12, 02:01:30 |  0.3968 -0.6113
23| 2013/12/12, 02:04:50 |  0.1532 -0.3737
33| 2013/12/12, 02:08:10 |  0.3736 -0.5260
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Fig. 5.
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Table 3. Comparative results of position accuracy(static
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E 4. GPS 914 d2iof w2 GAD mi2jo|E
Table 4. GAD parameters corresponding to elevation
angle of GPS satellite.

GAD 6, (%) a a 0, a,
A =5 0.5 1.65 14.3 0.08
B =5 0.16 1.07 15.5 0.08
c >35 0.15 0.84 15.5 0.04

5~35 0.24 0 - 0.04
09 T
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06 . .

% 05 - 4
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0 i i i i

i
0 10 20 30 40 50 60 70 80 90
Elevation(deg)

18 7. GADE PRC 2%t zFHAL 2H (GAD =4)
Fig. 7. Stadard deviation of PRC error by GAD letter
(GAD curve).
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Fig. 8. GAD test result of Gimpo international airport.
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Table 5. VDB data contents of Gimpo international airport.

MT Cilo|E L& 2zZet MA Zf
« SSID(station slot ID) A
MT1 |+ MBI(message block ID) Normal
« GBAS ID RKSS
« SSID(station slot ID) A
» MBI(message block ID) Normal
* GBAS ID RKSS
» GBAS reference receivers 4
* GBAS accuracy designator letter C
+ GBAS continuity/integrity designator | CAT-I
« Local magnetic variation -8.00°
« |atitude 37.54468389°
MT2 |, Longitude 126.80540917°
* Ellipsoid height 39.53 m
« Reference station data selector 255
+ Maximum use distance(Dmax) 42 km
+ Kmd_e_POS,GPS 0
+ Kmd_e_CAT1,GPS 4.0
* Kmd_e_POS,GLONASS 0
» Kmd_e_CAT1,GLONASS 0
« SSID(station slot ID) A
» MBI(message block ID) Normal
+ GBAS ID RKSS
MT4 |- Data set length 41
* FAS block ZEZZE FAS data
* FASLAL 40m
* FASVAL 10m
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