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DFS Overview  
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Aircraft movements in Germany 

One day in January 2013 

Climbs 

Transit flights 

Descents 
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Part I: TECHNICAL 



■ Constellations 

GPS (USA), GLONASS (Ru), Beidou/Compass (China),  

GALILEO (EU) 

Global navigation satellite systems (“GNSS”), civil use possible 

■ Aircraft-based Augmentation System (ABAS) 

On-board augmentation system to improve integrity (RAIM) or to improve 

integrity and availability through interaction with other sensors (AAIM). 

■ Ground-based Augmentation System (GBAS)  

 Augmentation system to improve  availability, integrity and accuracy  

at one location (e.g. airport Bremen).  

■ Space-based Augmentation System (SBAS) 

WAAS (USA), EGNOS (EU), MSAS (Japan), GAGAN (Indien), SDCM (Ru) 

Augmentation system to improve  availability, integrity and accuracy  

within a region (e.g. Europe).  

Classification of satellite navigation systems 
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Troposphere 

Space 

Ionosphere 

Uplink 

RIMS 

Control Centre (MCC) 

RIMS 

Geostationary satellite 

GPS 
GPS 

L1 

NLES 
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SBAS / EGNOS Principle of Operations 



EGNOS Infrastructure Location 
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Source: ESSP SAS 



EGNOS Service Area 
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Source: EGNOS SoL SDD 



EGNOS Performance 
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NPA APV-I APV-II CAT I 

Accuracy horizontal 

95% 

220  m 16 m 16 m 16 m 

vertical 95% n/a 20 m 8 m 6 m to 4 m 

Availability 0,99 to 

0,99999 

0,99 to 

0,99999 

0,99 to 

0,99999 

0,99 to 

0,99999 

Continuity 10-4/h to  

10-8/h 

1-8x10-6/h in 

any 15s 

1-8x10-6/h in 

any 15s 

1-8x10-6/h in 

any 15s 

Integrity Integrity 10-7/h 1-2x10-7 per 

appr. 

1-2x10-7 per 

appr. 

1-2x10-7 per 

appr. 

Hor. alert limit 556 m 40 m 40 m 40 m 

Vert. alert limit n/a 50 m 20 m 15 m to  

10 m 

Time to alert 10 s 10 s 6 s  6 s 

www.dfs.de 

11.10.2013 

Sources: ESA 



 The European Commission owns the EGNOS system 

on behalf of the European Union  since 1.4.2009  

www.egnos-portal.eu 

 ESSP SAS (F) is operator of EGNOS since 1.10.2009  

and certified as ANSP since 12.7.2010  

www.essp-sas.eu 

 The Open Service of EGNOS is available since 1.10.2009 

 The Safety of Life (SoL) Service is available for aviation in Europe 

since 2.3.2011 

 In Germany EGNOS is officially usable for aviation since 15.12.2011 

 Currently 43 airports in Germany have procedures usable with 

EGNOS (including Heliports) 
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EGNOS Status 
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EGNOS future development 

 Better performance for aviation 

(LPV 200, possibly CAT I, CAT I autoland) 

 Support of GALILEO 

 Support of new frequencies  

(L5, E1, E5a, E5b) 

 Extension of coverage area 

(northern Europe, eastern Europe, Africa) 

 Services for other users  

(maritime applications, rail and road traffic, precision farming, etc.) 
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Part II: OPERATIONAL 



Approach Classifications in ICAO Annex 6 

APV SBAS 
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Use of EGNOS in Germany 
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RNAV(GPS) NPA, APV baro-VNAV, APV-SBAS 

NPA down to 

LNAV-Minimum 
APV baro-VNAV down to LNAV/VNAV-Minimum 

SBAS vertical guidance possible if: 

• Procedure Design adapted (in Germany YES) 

• Avionic supports that mode 
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RNAV(GPS) NPA, APV baro-VNAV, APV-SBAS 
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 Used Technology: 

 GPS 

 

 Required Receiver(s): 

 TSO-C129(a) 

 TSO-C145/146/196 

possible 

 Supported Operation: 

 Non-Precision Approach to LNAV (Lateral Navigation) Minimum 

 No Vertical Guidance 

A 



RNAV(GPS) NPA, APV baro-VNAV, APV-SBAS 
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 Used Technology: 

 GPS + Baro provide 

vertical guidance data 

based on barometric 

altitude 

 

 Required Receiver(s): 

 Baro-VNAV approach 

system with IFR-approved 

GPS 

  Supported Operation: 

 Non-Precision Approach to LNAV/VNAV Minimum 

 SBAS vertical guidance possible if (i) procedure design adapted  

(in Germany YES) and (ii) avionics supports that mode 

B 



RNAV(GPS) NPA, APV baro-VNAV, APV-SBAS 
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 Used Technology: 

 SBAS provides direct 

vertical guidance data 

 Required Receiver(s): 

 TSO-C145/146 

(„WAAS Receiver“) 

 Supported Operation: 

 APV SBAS down to  

LPV (Localiser Performance with Vertical Guidance) Minimum 

C 



RNAV(GPS) NPA, APV baro-VNAV, APV-SBAS 

Procedure type 
Theoretically best possible operational 

Minimum (disregarding other conditions) 
Remark 

Localizer (with or without DME) 250 ft MDH 

SRA (finishes at 0,5 NM) 250 ft MDH 

SRA (finishes at 1 NM) 300 ft MDH 

SRA (finishes at ≥ 2 NM) 350 ft MDH 

VOR 300 ft MDH 

VOR/DME 250 ft MDH 

NDB 350 ft MDH 

NDB/DME 300 ft MDH 

VDF 350 ft MDH 

RNAV as Non-Precision Approach with LNAV 

Minimum 
300 ft MDH 

RNAV as APV baro VNAV-Approach 

with LNAV/VNAV Minimum 
250 ft DH Minima ≤ 300 ft DH require a CAT I certified runway 

RNAV as APV SBAS-Approach with 

LPV Minimum (APV I, APV II) 

250 ft DH (APV I) 

[200 ft DH (APV II) not for EGNOS!] 
Minima ≤ 300 ft DH require a CAT I certified runway 

PA CAT I (ILS, MLS, GLS) 200 ft DH 

PA CAT II (ILS, MLS [GLS planned]) 100 ft DH 

PA CAT III A (ILS, MLS [GLS planned]) < 100 ft DH 

PA CAT III B (ILS, MLS [GLS planned]) 
< 100 ft DH 

< 50 ft DH 
Depending on Airport, Operator, Aircraft and Crew Training Approivals 
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Example APV Baro-VNAV 
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Implementation of APV SBAS (LPV) procedures 

 Each IFR airport can request implementation of LPV procedures  

from DFS 

 Costs for procedure design are borne by DFS 

 Flight validation necessary (Signal to Noise, SBAS-Alarms) – but  

according to German regulations1) cost-neutral for the respective 

aerodrome operators 

Issue 

 Obstacle detection range much larger than for existing procedures 

 New/different obstacle detection campaign required 

 Costs are borne by the aerodrome operator ! 

 Optional: APV SBAS, LPV Minimum same as LNAV-Minimum 

1) § 3 LuftKostV of 19.08.2010   
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Example APV SBAS 
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Airports with dedicated  

EGNOS procedures in Europe 
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Source: www.essp-sas.eu/ 



Thank you for your attention! 

 

Questions… ? 
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