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	Summary:

	This contribution reports the results of a flight simulation study in the 5.8 GHz band concerning DA2GC and BFWA. It presents the impact of interference for a range of aircraft altitudes and a range of C/I protection levels for BFWA.


	Proposal:

	[bookmark: _GoBack]FM48 is invited to take note of this information when considering the candidate band 5855 – 5875 MHz.


	Background:

	








Introduction
Compatibility between DA2GC and BFWA is one issue under study. The German Administration kindly made available the deployment of BFWA in Germany using the 5 GHz band. 
Methodology
Using the BFWA deployment information, the simulation placed the following BFWA stations at end of the 202 sites:
· Central Station (17 dBi antenna)
· Terminal Station (16 dBi antenna)
· Terminal Station (23 dBi antenna)
Flight plans of 250 actual flights were used. These flights conformed to the following:
· Flights departing from German airports
· Flights arriving at German airports
· Flights overflying German airspace
For every flight the aircraft position was updated every 10 seconds according to the flight plan. At each position the interference received by each of the BFWA stations was calculated assuming a DA2GC aircraft eirp of 39 dBm and the following antenna pattern:



For the purposes of this study it was assumed that:
· All BFWA stations were co-channel
· All BFWA antennas pointed directly at the aircraft
Note: From ECC Report 68 it may be estimated that only 3% of stations would be both co-channel and pointing at the source of interference.



Results
For each C/I the following information is charted:
· Duration of interference for each station type for the network as a function of aircraft altitude
· Average duration of interference for each site as a function of aircraft altitude
· Average number of occurrences for each site as a function of aircraft altitude
C/I 6 dB
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All sites affected.

Discussion
The BFWA Central Stations are least affected. This is because they have the narrowest antenna elevation beamwidth which the aircraft quickly transits.
The BFWA Terminal Station (16 dBi) is the most affected in that the elevation pattern allows the aircraft to be within beam for a longer period.
The number of BFWA sites is significantly affected by the chosen C/I.
Conclusion
For a C/I of 6 dB there is effectively no interference from the aircraft above 3000 metres. 
For a C/I of 10 dB the minimum height increases to 5000 metres. However, for the 23 dBi antenna this height becomes 4000 metres.
It is important to recall that the analysis assumes that all BFWA sites in Germany are co-channel. The actual probability of a given BFWA equipment being co-channel and pointing at the aircraft is small (~ 3%).
Finally, above 3000 metres, the aircraft is not subject to interference from BFWA.
Network Interference Duration - All BFWA Sites Co-Channnel
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Network Interference Duration - All BFWA Sites Co-Channnel
[Flights: 250  C/I: 10dB Max Eirp: 39 dBm]
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Average Interference Occurences per Flight - All BFWA Sites Co-Channel
[Flights: 250  C/I: 14dB Max Eirp: 39 dBm]
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Network Interference Duration - All BFWA Sites Co-Channnel
[Flights: 250  C/I: 20dB Max Eirp: 39 dBm]
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Average Interference Duration per Flight - All BFWA Sites Co-Channnel
[Flights: 250  C/I: 20dB Max Eirp: 39 dBm]
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Average Interference Occurences per Flight - All BFWA Sites Co-Channel
[Flights: 250  C/I: 20dB Max Eirp: 39 dBm]
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Aircraft Antenna - Elevation Pattern
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