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[Abstract]

Due to rapidly increasing air traffic congestion and airspace restrictions, the International Civil Aviation Organization (ICAO) is urging
all aircraft to use SBAS by 2025, in order to implement Performance-based navigation to increase airspace capacity. In line with this,
research and development of Korean-style SBAS, which reflects the characteristics of Korea's airspace environment, continues in Korea.
Since there is no flight inspection procedure for performance testing and verification of SBAS in Korea yet, this paper analyzes FAA,
ICAO Regulations, and laws enacted by the Ministry of Land, Infrastructure and Transport to derive essential evaluations and parameters of

Korean SBAS, and presents the optimal design using RTK-DGPS as a position fixing system.

Key word : Performance-based navigation, Satellite based augmentation system, Flight inspection manual, Measurement
Equipment.
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Table 1. Composition of DOC 8071.
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Ground based radio navigation system test

Satellite-based radio navigation system test

Surveillance radar system test
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Table 2. Minimum requirements for flight test of
ICAO DOC 8071 VOL II.
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Fig. 1. SBAS System Overview.
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Table 3. Minimum requirements for ground test of
ICAO DOC 8071 VOL II.

Annex DOC
10, 8071 Toler
measure uncer
parameter | Volume | volume ment ance/ tain
I 1 limit ty
reference | reference
WGS-84
FAS Coordina
Survey B3.6.7.2 tes,
data 4.2 3.2.2 converted NA
accuracy to linear
units
Horizontal <Ilm
Vertical <0.25m

# 4. ICAO DOC 8071 VOL Il FAS Data BLOCK &=
Table 4. ICAO DOC 8071 VOL Il FAS Data BLOCK

Item.
Data X Range of .
Bits used Resolution
content value
Operation
4 0~15 1
Type
SBAS
) 4 0~15 1
Provider
Airport
P 32
Identifier
Runway 6 1~36 1
Runway )
Direction
Approach
Performance 3 0~7 1
Designator
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Route 5
Indicator
Reference
Path Data 8 0~48 1
Selector
Reference
Path 32
Identifier
LTP/FTP
. 32 +90.0° 0.0005 sec
Latitude
LTP/FTP
i 16 +180.0° 0.0005 sec
Longitude
LTP/FTP
L -512.0~6
Ellipsoidal 24 0.lm
. 041.5m
Height
FPAP
. 24 +1.0° 0.0005sec
Latitude
FPAP
. 15 +1.0° 0.0005sec
Longitude
0~1638.3
Threshold
. Smor
Crossing 16 0.05m or 01ft
. 0~3276.7
Height
ft
Glidepath
8 0~90.0° 0.01
Angle
Course 80~143.7
. 8 0.25m
Width Sm
Length
8 0~2032m 8m
Offset
HAL 8 0~50.8 0.2m
VAL 8 0~50.8 0.2m
CRC Value 32
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Table 5. Flight Inspection System Tolerance on LP/LPV.

Parameter

Tolerance

WASS Horizontal
Protection Level(HPL)

< 40m

WASS Vertical
Protection Level(VPL)
(*not applicable in LP)

<

< 35m (200~249ft)
< 50m (= 250ft)

. Perfect Match
CRC Remainder (No CRC Error)
Course Alignment +0.1° of true course
Glide Path Alignment +0.09°
Threshold Crossing +12ft
Height -10ft

E 6. LNAV/VNAV HIHHAAE SHE 2}

Table 6. Flight Inspection System Tolerance on LNAV/VNAV.

Parameter Expected Value
WASS Horizontal ~ 556
Protection Level(HPL) = oobm
WASS Vertical - 50
Protection Level(VPL) = onm

H 7. WAAS Zotets ¢

SE2%t

Table 7. WAAS evaluation ltems and Tolerance.

Parameter Expected Value
Horizontal Protection
< 40m
Level
Vertical Protection
< 50m
Level
HDOP 1.0~1.5
VDOP 1.0~1.5
SBAS Healthy 4GPS&IGEO
Satellites
Satellites Tracked 4GPS&1GEO
Satellites in View 4GPS&1GEO
GEO Satellite SNR 30> dB/Hz
SBAS Sensor Status “SBAS"
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¥ 8. APV A 27 M5
Table 8. APV-I Level Requirement Performance.

Parameter Performance Requirements

accuracy horizontal (95%) 16.0m (52ft)

accuracy vertical (95%) 20 m (66 ft)

integrity (1~2)x 10~ "/approach
time-to-alert 10 sec
continuity 1—8x 10" %in any 15 sec
availability 0.99 ~ 0.99999

3-2 HIMHALS 218t AR Bl 24
ICAOeIMT= & Al2=glo] RESAAok o= I4= 3 s
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“d19] HaF YT e S BRI A TI(8]. W=
5-SBAS 37} Av}2 85 3P 4584 Al Tt AvE 3N
slar glom =il A SBAS 7t 9ha A] 9] 471K Ads-220] thal
A gk o RISz} o] el sE7tsloof gt APV-1
o] WEE}ofoF sR= X3 M8, 1} o 2 SBASO| AR 7oA
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Fig. 3. Flight Inspection Equipment Block Diagram.
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Table 9. Composition Talbe of Measurement equipment for
SBAS Performance Test.

. . Ground/
Equipment Function Mount
Antennas Receive GPS, RTK, SBAS GM
signals
Connects the RTK ground
MODEM station with the aircraft's RTK G/M
mount station
SBAS Receiver Geneliatlrl.g and Procegsmg M
Navigation Information
RTK Receiver Position Fixing System M
Generating and
RTK Ground communicating calibration G
information
Spectrum Analyzer Interference Signal Analysis M
Toughbook Control, data col.lectlon and M
analysis
IMU Prov@e alrcraf_t attitude M
information
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Fig. 4. Composition of Measurement equipment for SBAS
Performance Test.
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