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Connectivity Connectivity {cgrirllr:sri:::?ttiin

Power [communication .

; } link)

Consumption link)

Interoperability

Safety critical applications

Train Control

and Traffic
signalling Management
Accuracy Accuracy
Availability Availability
Integrity Integrity
Robustness Robustness
Interoperability  Interoperability
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Table 6: Rail User Requirements (USA)

Requirements

Measures of minimum performance criteria to meet requirements

Integrit
(alert

Accuracy
(Meters,
2 drms)

Time to
Coverage

Availability

Continuity

Positive Train 1.0 99 9% M/A 2m 6 s Railroad right of way
Control (PTC) in all 50 states and
District of Columbia
Track Defect 0.3 99.9% M/A 0.6 m 30s Railroad right of way
Location (TDL) in all 50 states and
District of Columbia
Automated 0.2 99.9% MN/A 0.4 m 30s Railroad right of way
Asset Mapping in all 50 states and
(AAM) District of Columbia
Surveying 0.02 99.7% M/A 0.04 m 305 Railroad right of way
in all 50 states and
District of Columbia
Bridge and 0.002 99 74 M/A 0.004 m 30s Railroad right of way
Tectonic in all 50 states and
Monitoring for District of Columbia
Bridge Safety
Telecommuni- 340 nsec 99 7% MN/A 680 nsec 30s All 50 states and

cations Timing

HEREPORT ON RAIL USER NEEDS AND REQUIREMENTS
“‘OUTCOME OF THE EUROPEAN GNSS’S USER

District of Columbia
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Automatic Train Protection EEET 5 {~10m & ) LARJL2-4 <10s
Cold movement detection BCERERRRL {~10m ) ) LARJL2-4 <10s
Level crossing protection kAEY) R B Lk {~10m ) ) LA )L2-4 10s~30s
Train Integrity and train length monitoring | 5| E# 5, FlEEE=4 1~10m B s LAJL2-4 105~30s
Track Identificatiom NEETHHRTE 1~10m 5 BE LAR)L2-4 10s~30s
Odmeter Calibration EATIRRERHIKIE <1im ) B LA JL2-4 <10s
Door control supervision g {~10m = BE - 10s~30s
Trackside presonnel protection WRMHEDANEREHER 1~10m = i) - 10s~30s
Management of emergencies RAZEIRVAIVE 1~10m = = - 10s~30s
Train warning systems JEEHFATL {~10m B B - 10s~30s
Infrastructure surevying 1V7FEHE fem~1m i & —~ >30s
Location of GSM Reports GSMEENHLE 1m~10m i ) - >30s
Guaging surveys F=9u5 (L= —VRE) iE 1m~10m i ) — >30s
Structure monitoring BET=4 1m~10m i3 i3 - >30s
Fleet management REEMEHE 210m = & - 230s
Cargo monitoring EYEE 210m = i3 - 230s
Energy charging BAIRLFFr— 210m B & — 230s
Infrastructure charging 1V T5EE 1~10m = = - 10s~30s
Hazardous cargo EIREWE=S 1 ~10m B B - 10s~30s
Passenger information EREHERE <100m 95Y% - - -
R SUTCOME OF THE EUROPEAN ONSS'S UOER PERSONAL PROPRIETARY NOT TO BE REPROCUCED OR DISCLOSED 13
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FIGURE2 Driven railway from Obing to Bad Endorf in Bavaria,
Germany. Map Data: ©2018 GeoBasis/BKG(©2009), Google
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FIGURE1 Structure of the GNSS pre-processing.
Michael Breuer, Thomas Konrad, and Dirk Abel. High precision localisation in

customised gnss receiver for railway applications. In Proceedings of the 29th
International Technical Meeting of The Satellite Division of the Institute of Navigation
(ION GNSS+ 2016), 2016.
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