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Pullen, S., et al. Proposed LAAS VDB WAAS Repeater
Protocol, briefing to GNSS Strategic Advisory Team
(GSAT), 7 March 2005.
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LPV guidance via GLS (a GAST-A type of approach service)

Thomas Dautermann, Thomas Ludwig
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IGWG Denver

A synchronized common approach is crucial to break the wall SESAR x

and create a positive momentum on GBAS techology deployment

ANSPs:

» Reduced cost of operation after decommissioning of ILS Technology (at least partially)

» Implement concepts of operations (and motivate ATCOSs), that deliver benefits to Airlines to push equippage rate
(e.g. Best Equipped Best Served concept)

Airports:

* Reduced impact of aircaft noise by higher glide slope intercept altitudes (avoid low level flight segments) or steeper
glideslopes

* Higher airport capacity in low visibility operations (LVO)

« Establish concepts to clear traffic off the runways in LVO

Airlines:

« Strive for high equipage rates of aircraft crucial to realize benefitial effects and to decrease ATC controllers workload
(traffic differantiation)

» Train and motivate pilots to execute GBAS approaches

Manufacturers:
» Support Airlines (Air) and ANSPs/Airports (Ground) to create business cases for investments and align Ground/Air efforts

ICAO/Regulators:
» Deliver appropriate framework to allow quick progress

y |

An approach towards sustainable GBAS deployment

Gl AT Dolpimi | SE5A8 Lufthansa Group
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GLS ... “Chicken-and-Egg Problem”
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Background - From GBAS & SBAS to GLASS
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Business Case: Constraints
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Business Case: Approaches with LPV Only
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From GBAS & SBAS to GLASS (GLS Approaches using SBAS)

GNSS satellites
Dautermann T., Ludwig T., Geister R. et

X _ SBAS satellite
X al. Extending access to localizer
performance with vertical guidance

Y %,
E approaches by means of an SBAS to
S GBAS converter. GPS Solutions 24, 37
(2020). https://doi.org/10.1007/s10291-
019-0947-7
o
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GLASS Technical Flow
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Chart 10
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FAS DB & Associated Issues

3
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; e . ETNW Runway :
j Route Indicator
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Image Credit: AERODATA, taken with AERO FIS — CMA-6024 Receiver
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The “Time to Alert” Question

APV-1 - Requires 10s Time-to-Alert

Calculation for the GLASS System:

e The SiS TTA is the 5.2s from SBAS (unpublished proof in “EGNOS Signal-in-Space System Safety
Case Part A (Design, Development and Deployment) Issue 3 from 21 February 2008.”)

e 3. 55 for the missed message allocation
e 10s-3.55-5.2s=1.3s

Processing on a Standard Linux PC takes about 20ms
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Flight Validation

Flight Calibration Services performed

standard GBAS Flight Validation
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Lufthansa Charter D-AIBI (A319)

Chart 14
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Industry Transfer T T

* Interest from Airports, Airlines and Avionics
manufacturers is there

* Not all destination airports can afford an ILS, so
they use RNP procedures with LPV
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Questions for the Group

Leave GAST-A/B in the Standards

Can fill the “void” left by GRAS

Why not use GAST-A when a low minumum is not rqd.




AIRLINE TRIALS
GLASS4GREECE(G4G)

TUIfly and Ryanair Feedback - CFU and SKG Airports

DLR
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Primary Flight + Navigation Display 737 (Ryanair SKG)
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Operational Trials Greece (since March 2022)

* Installations at Kerkira (CFU), Thessaloniki (SKG) and Kos
(KGS) Airports
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Statistics Being Collected (excerpt)

How the lateral GLS guidance is compared with the How the GLS vertical guidance is compared to the

lateral RNAV guidance ? vertical guidance from the RNP approach ?
10

9
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