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What is C.N.S? 

 Communication, Navigation, Surveillance 

 THE KEYSTONE 
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C : Communication 
 Frequency bands used for communication 

(voice and data) 
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C : Communication 
 Frequency bands for UA Command & Control 

 C2 Link 
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N : Navigation 
 Frequency bands used for Navigation 
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N : Navigation 
 Frequency bands used for Navigation 

 ILS (Instrument Landing Systems) 
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Navigation & Surveillance 
 Frequency bands used for Navigation 
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S : Surveillance 
 Frequency bands used for Surveillance 
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S : Surveillance 
 Surveillance based on 1 030 & 1 090 MHz  
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Systems used by civil aviation 
in the 960-1164 MHz and 2,7-2,9GHz bands 

960-1164 MHz 2,7-2,9 Ghz 
DME Primary Radar 

TACAN 

Secondary Radar  

Mode A,A/C and S 

ADS-B 

ADS-B via Satellite 

TCAS/ACAS 

UAT* 

MLAT 

WAM 

RSBN 
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For more information, please consult FM51(17)Info74 

https://www.cept.org/Documents/fm-51/39589/fm51-17-info74_presentation-on-difference-between-pmse-sharing-in-960-mhz-band-and-the-27-ghz-band
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Systems used by Air Traffic 
Management (ATM) 

960-1164 MHz 2,7-2,9 Ghz 
DME Primary Radar 

TACAN 

Secondary Radar  

Mode A,A/C and S 

ADS-B 

ADS-B via Satellite 

TCAS/ACAS 

UAT* 

MLAT 

WAM 

RSBN 

1

1 

05/09/2018 

For more information, please consult FM51(17)Info74 

https://www.cept.org/Documents/fm-51/39589/fm51-17-info74_presentation-on-difference-between-pmse-sharing-in-960-mhz-band-and-the-27-ghz-band
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Airborne systems used 

960-1164 MHz 2,7-2,9 Ghz 
DME Primary Radar 

TACAN 

Secondary Radar  

Mode A,A/C and S 

ADS-B 

ADS-B via Satellite 

TCAS/ACAS 

UAT* 

MLAT 

WAM 

RSBN 

1

2 
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For more information, please consult FM51(17)Info74 

https://www.cept.org/Documents/fm-51/39589/fm51-17-info74_presentation-on-difference-between-pmse-sharing-in-960-mhz-band-and-the-27-ghz-band
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Systems used by pilots 

960-1164 MHz 2,7-2,9 Ghz 
DME Primary Radar 

TACAN 

Secondary Radar  

Mode A,A/C and S 

ADS-B 

ADS-B via Satellite 

TCAS/ACAS 

UAT* 

MLAT 

WAM 

RSBN 

1

3 

05/09/2018 

For more information, please consult FM51(17)Info74 

https://www.cept.org/Documents/fm-51/39589/fm51-17-info74_presentation-on-difference-between-pmse-sharing-in-960-mhz-band-and-the-27-ghz-band
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Futur  
Systems used by pilots 

960-1164 MHz 2,7-2,9 Ghz 

Short term : C2 Link for Drones 

Mid term: LDACs None 

Long term : CNS Long Term 
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For more information, please consult FM51(17)Info74 

https://www.cept.org/Documents/fm-51/39589/fm51-17-info74_presentation-on-difference-between-pmse-sharing-in-960-mhz-band-and-the-27-ghz-band
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Statistical study of air 
crashes 

1
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Statistical study of air crashes (2004-2013) 

 Taxing of aircraft 

 10% of accident, 0% victims 

 Take off 

 14% of accident, 10% victims 

 Climb 

 8% of accident, 12% victims 

 Cruise 

 10% of accident, 20% victims 

 Descent  

 11% of accident, 18% victims 

 Final & Landing 

 47% of accident, 40% victims 
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Statistical study of air crashes 

ACCIDENTS BY CAUSE 

 Cause 1960s 1970s 1980s 1990s 2000s All 

 Pilot Error 60% 55% 54% 60% 60% 58% 

 Mechanical 21% 16% 18% 15% 18% 17% 

 Weather 6% 5% 6%  6% 7%  6% 

 Sabotage 5%  11%  11% 8% 9% 9% 

 Other 8% 13% 11% 11% 6% 10% 
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Accident reports show that human errors are the main cause 
of air crashes since safety of life equipment guarantee the 
highest level of safety 
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Statistical study of air crashes 
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 Many of the accidents in aviation are due to 
pilot error, and fatigue is a major cause of 
those errors.  



19 19 

Statistical study of air crashes 
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 But all scenarios leading to incidents involve 
various events without which those incidents 
would not have occurred.  
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Statistical study of air crashes 

2
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 An external event could have an impact on 
pilot’s layer. 
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Systems used by pilots in the band 

960-1164 MHz 2,7-2,9 Ghz 
DME Primary Radar 

TACAN 

Secondary Radar  

Mode A,A/C and S 

ADS-B 

ADS-B via Satellite 

TCAS/ACAS 

UAT* 

MLAT 

WAM 

RSBN 
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Impact on Pilot Layer 

960-1164 MHz 2,7-2,9 Ghz 

High impact No impact 

on pilot layer on Pilot Layer 
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Use of the bands 
960-1164MHz 
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Various types of aircrafts 
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Systems using the band 960-1164MHz 
currently by Civil Aviation 
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UAT 978MHz (air to ground & ground to air) 
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WAM (1090MHz air to ground & 1030MHz ground to air) 
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MLAT (1090MHz air to ground & 1030MHz ground to air) 
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ADS-B (1090MHz air to ground) 
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ADS-B Sat (1090MHz air to space) 
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DME or TACAN (962-1213MHz, frenquency1 air to 

ground, frequency2 ground to air; f2=f1-63MHz or f1+63Mhz ) 
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Secondary radar (1090MHz air to ground & 

1030MHz ground to air) 
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TCAS/ACAS (Traffic / Airborne alert and Collision 

Avoidance System) 1090 MHz & 1030Mhz airborne use. 
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Interference in the band 
960-1164MHz 
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Interference on  
1030MHz or 1090MHz 
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Interference on  
1030MHz and 1090MHz 
  

 These Two frequencies are the keystone for  

 Surveillance (the S of CNS) with MLAT, 
WAM, ADS-B, ADS-B Sat  and Secondary 
Radar. 

 The ACAS/TCAS (Traffic / Airborne alert 
and Collision Avoidance System) are the 
last defence in this risk of collision, 

 No interference is acceptable whatsoever, it 
will have an immediate and severe impact 
on Safety of life and Traffic Management  
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Interference in the band 
960-1164 MHz 

 1030 MHz and 1090 MHz 
 are considered as a  

  

 SANCTUARY 
 For Civil Aviation 
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Interference on DME 
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Interference in the band 
960-1164 MHz 
Interference on DME 
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Interference in the band 
960-1164 MHz 
Interference on DME 
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Interference in the band 
960-1164 MHz 
Interference on DME 
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Interference in the band 
960-1164 MHz 
Interference on DME 
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Interference in the band 
960-1164 MHz 
Interference on Aircraft 
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Interference in the band 
960-1164 MHz 
Interference on DME 
  What are the problems highlighted: 

 The interferer could operated without any problem. 

 The DME replies on 1061MHz have no effect on the interferer 
transmission 1124MHz. 

 The Aircraft interrogation have no effect on the interferer 
transmission 1061MHz. 

 The interferer doesn’t have any clue about the jamming caused. 

 The DME become deaf on interrogations from the aircraft, without 
realizing it! 

 The Aircraft can become deaf to replies from the DME, and pilot thinks 
that DME is out of service. 
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Interference in the band 
960-1164 MHz 
Interference on DME 
  What are the problems highlighted: 

 In case there is an interference in the band, in most cases only the end 
user (pilot) can figure out there is a problem, but without knowing the 
reason why! He has to keep flying the aircraft anyway. His priority is 
not reporting events!  

 

 For Aircrafts flying at the following levels : 

1000ft ≈ 305m ⇒ 𝑅𝐿𝑂𝑆 ≈ 72 𝑘𝑚 ⇒  𝐴𝑟𝑒𝑎 ≈ 16 000 𝑘𝑚² 

2000ft ≈ 610m ⇒ 𝑅𝐿𝑂𝑆 ≈ 102 𝑘𝑚 ⇒  𝐴𝑟𝑒𝑎 ≈ 32 000 𝑘𝑚² 

Given those large areas, how is it possible to rapidly detect a ground 
interfer?  
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Interference in the band 
960-1164 MHz 
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 All interference in the band 960-1164MHz is a 
very sensitive aspect for safety assesment, 
due to the impact on pilot environement 
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Conclusion 
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 The 960-1164MHz band has an immediate 
impact on pilot environnement. 

 The interfer’s localisation will take a very long 
time.  

 Sharing this band requires a very long 
process for the safety assessment.  

To be accepted by civil aviation authorities, 
this Safety Case will need heavy mitigation 

measures to avoid impact on pilot 
environement. 

 

  

 

 


