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Research on Performance Analysis for the Long Distance
Air-Ground Wideband Common Data Link
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ABSTRACT

In this paper, we analyze the channel characteristics of the long distance air-ground wideband common data link
and we propose a mathematical method to analyze the effect of narrowband and wideband interference of air-ground
channel on the received signal of wideband data link. In this paper, we analyze the reception performance according
to the communication distance using the proposed performance analysis method, and found out that the
communication distance is limited by the narrowband and wideband interference of ground reflection wave.

As a result of the performance analysis of the method of controlling the receiving antenna upward, not only
the narrow band but also the wideband interference is effectively reduced, so that the communication distance is

increased even in the existing wideband data link not including the equalizer.
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Table 1. Key Parameters for Common Data Link
Parameters CDL [5] DLV-53 [6]
Data |up 200k, 2Mbps 200k ~ 45Mbps
Rate  |Down | 10.71 ~ 274Mbps |up to 137/274Mbps
Freq. Band C, X, Ku C, Ku
250km @25Kft
Max Range ) 370km@46Kt
Topology 1:1, Relay 1:1, Relay
Modulation OQPSK QPSK, 8PSK
Ch. Equalizer None Unknown
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Wideband Analysis (8PSK)

——row = 0.1 (Analytic)
——row=0.2
row =0.3
O row = 0.1 (simulated)

T T

Bit Error Rate
S

ol LI
S TITm I T

20
Eb/No [dB]

33 9. A% 2-Ray Ade] WELF FE(8PSK)
Fig. 9. Bit Error Rate of wideband 2 -Ray channel(8PSK)
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Fig. 12. Bit error rate of wideband 2 -Ray channel(8PSK)
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Table 2. Slmulatlon Parameters
Parameters Value
Symbol rate (Ts) 200ns, 7ns (8, 274Mbps)
Distance (D) 10 ~ 300km
Aircraft Altitude(htx) 4.5km, 7.5km
Ground Altitude(hrx) 0.1km
RX beam width(¢p3dB) |2 deg
Antenna Polarization Vertical Pol.
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Air-Ground 2- Ray Channel (htx 4.5km, hrx = 0. 1km)
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Fig. 14. Narrow and wideband interference related to
communication distance and symbol duration
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