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Introduction

During the past 4 years, Flight Inspection Center of CAAC has
made several flight tests for the certfification of GBAS ground
equipment LGF-TA(at Tianjin airport) and SLS-4000(at Pudong

airport).

The flight tests theory and method are the same, and the flight

tests at Tianjin airport is infroduced here.
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Standards

« ICAO ANNEX 10 « Testing Requirements for GBAS ( Cat-I PA) CAAC
« ICAO DOC-8071 Volume II « Technical Requirements for GBAS ground
-  FAA DOC-8200.1D equipment ( Cat-I PA) CAAC
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1.1 Flight tests of GBAS are required when:

« Commissioning

« Interference

* Procedure modification or the infroduction of a new procedure
« Changes occur to the GBAS configuration

« Site changes

« Following certain maintenance activities

e Cerlification
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1.2 Preparation for flight testing

1. Measure runway coordinates, VDB antenna
position, and verify the coordinates and
height of the DGPS station reference point
required by the inpection aircraft.

Runway length
Magnetic variation
VHF frequency

GLS channel

VDB position

RTK reference point

2. GBAS Procedure

3. FAS DATA

Data Content

Airport ID

Runway Number

LTP Latitude

LTP Longitude

LTP Height

FPAP Latitude

FPAP Longitude

Approach Threshold
Crossing Height (TCH)

Glide Path Angle (GPA)
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1.3 Parameters

Table 1I-4-4. Summary of minimum flight test requirements — GBAS

C = Commissioning (and when published design changes to the procedure occur).
Sp = Special, e.g. when interference is suspected or a periodic interference check is desired.
2. If periodic checks are desired, parameters and intervals will be determined by individual States.

Annex 10 Doc 8071
Volume [ Volume I Tolerance/
Parameter reference reference Measurand Lirmit Uncertainty Periodicity
FAS data App.B 434 FAS path Consistent with N/A C, Sp
3645 FAS design
Procedure Validation (none) 5.3 N/A N/A Subjective C, Sp
Resistance to Interference App. B 3.7 436 Interference < interference +3 dB C, Sp
(Ranging Signal) signal level mask definitions
VDB Coverage 373544 437to Field strength +3 dB C, Sp
4.3.10
GBAS/H field strength >-99 dBW/m® to —
35 dBW/m”
GBAS/E field strength >-99 dBW/m? to —
Horizontal 35 dBW/m”
Vertical —103 dBW/m”®
to —39 dBw/m”*
Message block header App. B 4314 Facility Exact Match N/A C,Sp
(GBAS identification only) 36341 Identification
Data content (operational) App.B364| 431510 Message Data Exact Match N/A C,Sp
4.3.16 Content
Position Domain Accuracy (none) 4317 to Position 4 m vertical / 16m m C, Sp
(optional) 4318 lateral
Notes:
1. N/A = Not Applicable.
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1.3 Parameters

FAS Data Block Validation

The FAS data received

VDB Coverage

Within the minimum required

by the receiver s GBAS coverage volume of each final
consistent with the approach segment served, the
published data. minimum and maximum VDB field
strength requirements must be met.

Approach Procedure Validation

l Guide accuracy meets
the

requirements  of
precision approach.

GNSS signals

GPS satellite number, signal to noise
ratio and DOP value during flight.
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VDB Service volume

Plan view o

- , +10 degrees
+140m (450 ) ¥ | 28 km (15 NM)

Final approach path 37 km (20 NM)

__—""3.000m (10 000 ft)

Profile view o
j///f greater of 7 degrees
- or 1.750
//// e T T T T 0: glidepath
T T T T [ angle
GPIP «c<————---- J0.36-0 450 g

GPIP — glide path intersection point
LTP —landing threshold point
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VDB field strength

8071 Requirements

GBAS/H field >-99dBW/m? to -35dBW/m?
strength

GBAS/E field

strength

Horizontal >-99dBW/m? to -35dBW/m?

Vertical >-103dBW/m? to -39dBW/m?
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GPS Satellite Parameters

Parameter Expected Values

[ PLGBAS I_\;Em (1), £69.15m
VPLGBAS < 10m (1). =43.35m Max
HDOP < 4.0

VDOP < 4.0

HIL < 0.3nm

FOM < 22meters

Satellites Tracked 5 Minimum
Signal-to-Noise Ratio (SNR) 30 dB/ Hz minimum

Note: There are no flight inspection tolerances applied to these
parameters. However, they may provide useful information should

GPS signal anomalies or interference be encountered.
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The question proposed at the meeting yesterday:

Could you provide more detailed explanation on "Check
GNSS Signal Quality" in p.5 and 6 (Requirements of GBAS

and SBAS)2 Could you specity which part of Doc 8071
requires thise
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In-flight activities
Procedure validatioh

Resistance to interference (ranging signal)

4.3.6 GBAS receiver standards require that receivers not provide hazardously misleading
information in the presence of radio frequency interference. Excessive ranging signal interference will
therefore affect continuity and availability, rather than integrity. The loss of GBAS correction signals and/or
the loss of guidance have proven to be good indicators of probable GNSS and/or GBAS interference. If
interference is suspected, further investigation should be conducted. Some States may require a pre-
commissioning survey of the interference environment. The suspected area should be probed and spectrum
analysis accomplished to define its geographical extent. GNSS and GBAS parameters such as carrier-to-
noise density (C/No), horizontal and vertical protection levels, satellites tracked, and DOP should be
documented to aid further investigation. If interference is confirmed, the appropriate action should be taken,

30/4/08

Corr.
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_____________________________ . GNLU-930 Multimod R it
i GBAS DATA E MMR FIS Software
i i Receiver Horizontal
' i GPS Differential |i vertical
VDB STATION : | correction data | iﬁgiﬁii;
'| FAS DATA BLOCK | FAS

The
Result

Calculate

deviation

informati
on

(FIS)

| pata | Output |
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Reasons for choosing Tianjin Airport:

1. The amount of flights is moderate.

2. The dual runway verifies the ability of a GBAS facility to cover multiple directions of multiple
runways.

3. Airspace resources are relatively constrained , and GBAS can optimize flight procedures after
installation, which can solve the problem of flight flow control that may be faced in the future.

4. Located in the plain, the fransportation is convenient, there is no special demand for the
construction of the project, which is conducive to the implementation of the project and

equipment festing.
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Check item:

FAS Data Validation , Verifying
course Deviation

VDB Coverage

Flight method:

Take the FTP/LTP (landing entry
point) as the center, the flight
height is 1500m, 3000m, and
the radius is 20 NM.

Check item:

Coverage and interference of
VDB signals.

FTPAETR

Flight method:

Fly an arc =10 degrees across the
extended Final Approach Segment
course at 37 km

(20 NM) from the FTP/LTP. Fly an arc
+35 degrees across the extended
Final Approach Segment at 28 km (15
NM).

Check item:

Coverage of the VDB signal in the
approach direction
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Flight method:

The flight inspection aircraft flies
towards the FIP at 3000m height,
following the localizer center line,
commencing at a distance of 23NM
and ends af 2.5NM.

Check item:

VDB signal coverage in approach
segment.

Flight method:

Proceed inbound along the final
approach course following the procedure.
Intercept the glidepath and fly to an
altitude of 30 m (100 ft).

Check item:

VDB signal coverage and DGPS positioning
accuracy in the approach direction.
Validation of flight procedure and missed
approach procedure.
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RWY T16R. 34L RWY 16R. 34L

1. Runway round-trip o -
Flight 2. Taxiing along the centerline of the
method runway .. .
3. S-Line Taxiing along the centerline of
the runway
Take the FTP/LTP (landing entry point
1. Signal reception, record field strength Flight as the center, the flight h-e|9hf IS
Check 2. FAS Data Validation , Verifying course method 1500m, 3000m, and the radius is 20
item deviation NM.
3. VDB Coverage
Check Coverage and interference of VDB

item signals.
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RWY 34L RWY 16R. 34L
7 & 3000m/10000ft «
= ; P ~\
AR 1 l
= > > /
: ) o | o
A 123N O Bt 12, 58
Fly an arc =10 degrees across the
. extended Final Approach Segment . The flight inspection aircraft flies towards the
Flight course at 37 km Flight FTP at 3000m height, following the localizer
method |(20 NM) from the FTP/LTP. Fly an arc method |center line, commencing at a distance of
+35 degrees across the extended Final 23NM and ends at 2.5NM.
Approach Segment at 28 km (15 NM).
Check |VDB signal coverage in the approach
Check Coverage of the VDB signal in the item segment.
item approach direction
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Proceed inbound along the finadl
Flight approach course following the
method procedure. .

Intercept the glidepath and fly to an

altitude of 30 m (100 ft).

VDB signal coverage and DGPS
Check ppmho_mng accuracy in the approach
item direction

Validation of flight procedure and
missed approach procedure
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O Orbit flight real-time curve
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150.0 v B LA Inspection FacData VDB AGC
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About US—CFIC(Flight Inspection Center of CAAC)

> Conduct flight inspection for more than 250 airports in China.

» 10,000 fiight hours each year.
> |[EC/ISO 17025 certification.

~ » 21 flight inspection aircrafts:1 King Air 350, 5 Citation XLS, 11 Citation XLS+, 3 Citation
Sovereign and 1 G450.

> ILS, VOR/DME, NDB, SSR/PSR, PAPI, VHF, PBN(RNP&RNAYV), ADS-B, RFI, HUD,GBAS, VDL-2
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