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Background 

• Avinor has according to ICAO Res. A37-11; and as 

specified in BSL-G 4-1, started implementing PBN to all 

instrument runway ends… 

• LPV 

• LNAV/VNAV 

• LNAV 

 



Background 

• Some uncertainties are yet to be resolved relating to the 

practical use of the EGNOS signals: 

•   Signal verification checks are required 

 

• Flight Validation/Inspection carried out at all locations where PBN 

procedures have been published (first validation at ENRS in 2013) 

 

• Signal verification (by ground measurements) carried out by Avinor 

at designated airports  

 

• As observers during In-flight Signal Verification Tests (by Norwegian 

Space Centre & Widerøe) 



Theory 

• The EGNOS satellites are 

GEO-stationary, resulting in 

low elevation angles at high 

latitude; 

• Signal is hence susceptible 

to terrain shadowing 



Theory 

• The EGNOS satellites are 

GEO-stationary, resulting in 

low elevation angles at high 

latitude; 

• Signal may come from 

below the antenna 

receiption sector ..  

 

• Signal is susceptible to 

shadowing from wing, 

fuselage and control 

surfaces ..   



EGNOS Signal Verification: Ground – July 2015 

Theoretical assumptions verified:  

• There is an EGNOS Signal in Space available... 

• The signal have a usable C/No ratio, also North of 70N 



EGNOS Signal Verification : Flight – Oct 2015 

Airport LAT Successful 

LPV Apch? 

Comment 

Namsos (ENNM) 64.3 1 of 2  Lost track during turn onto «final» 

during approach from north. 

Sandnessjøen (ENST) 65.6 1 of 3 Lost track whilst manouvering prior to 

final approach. 

Stokmarknes (ENSK) 68.3 1 of 2 Lost track whilst manouvering prior to 

final approach. 

Andøya (ENAN) 69.2 1 of 2 Lost track whilst manouvering prior to 

final approach. 

Tromsø (ENTC) 69.4 1 of 2 NOTE; only one GEO available. 

Lost track whilst manouvering prior to 

final approach. 

Hammerfest (ENHF) 70.4 --- Signals not received continiously.  

Mehamn (ENMH) 71.1 --- Signals not received continiously.  

Kirkenes (ENKR) 69.4 1 of 2 Lost track during turn onto «final» 

during approach from north. 



EGNOS Signal Verification  

Flight – ENNM 



EGNOS Signal Verification  

Flight – ENST 



EGNOS Signal Verification Flight – ENSK 



EGNOS Signal Verification Flight – ENAN 



EGNOS Signal Verification Flight –  

ENTC 



EGNOS Signal Verification Flight – ENKR 



PRELIMINARY Conclusions 

• Some uncertainties are yet to be resolved relating to the 

practical use of the EGNOS signals: 

• Signal is available “in space” also at the most northerly airports 

• Signal seems not disrupted by terrain shadowing at low altitude 

• Signal reception seems dependent on aircraft structure relative 

to the location of the antenna(e)  

• Signal reception seems dependent on aircraft maneuvering, as 

all temporary interruptions seems to originate from movements in 

the roll-axis 

• Signal is received, and normal operations resumed, short time 

after the aircraft return to a «wings level» flightpath 

• An extended coverage of EGNOS to 72N will likely not help with 

the problem, as the issue arises due to low elevation angles. 

 



PRELIMINARY Conclusions 

• Solutions & work arounds: 

 

• Could cockpit procedures allow for the approach not to be 
terminated (not initiate a «go-around») even though signals are 
temporarily lost? [when signal is lost at 10+ n.m. and 4000 ft.?] 

 

• EGNOS signal transmitted from other sources than GEO’s 

 

• Operational implications: 

 

• The long term strategy for navigation in the ECAC is PBN-only at 
smaller local airports. However, this is not a solution that covers the 
needs in Norway. The consequence seems to be a navigation 
network that deviates from European standards, with the 
implications that has for interoperability and economy versus safety 
and punctuality. 




