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RF Radiation Characteristics Control for Tactical Datalinks

WANG Zheng—-hai
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract :In electronic warfare, RF exposures incurred by the traditional technique of radio link adaption,
which purely maximizes the data rates, will jeopardize the carrier’s safety of datalink systems. For active RF
stealth and reliably efficient data transmission,this paper presents a link adaption model to jointly control
the RF radiation characteristics( including radiation time , power and waveforms) for tactical datalinks. The
proposed model applies multiple objective optimizations by modeling reliable communication rates and in-
terception probabilities of RF signals from datalinks at given distance as double objectives, and radiation
properties (including radiation time, power and waveforms) as variables. Using partial schemes of the
modulations and coding of the 4th generation wideband wireless communications ( Long Term Evolution—
Advanced, LTE-A) as instances, the best solution shows that the active RF stealth and reliably efficient
data transmission can be simultaneously achieved by the proposed model.

Key words : communication countermeasure ;tactical data link (TDL) ; RF stealth ;radio link adaption ; mul-
tiple objective optimization
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Table 1 Parameters for model verifications
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Table 2 Parameters of RF radiation characteristics of

datalinks used in model verifications
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Table 3 Optimized results of link adaption model

F5 WaEE WRYIERESEH/dBm BHEEE/6 dBm

1 -2.7 56 1.1x107°
2 -2.0 56 1.1x107°
3 -0.5 56 3.1x107®
4 2.5 60 4.2x107°
5 8.4 68 5.6x107°
6 20.4 68 1.9%x10°°
7 s 80 0.5

8 T 84 0.6
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Table 4 Optimized results of link adaption model

Jro WsE RIS/ dBm (RIS
1 -9.1 56 2.3x107°
2 -5.4 56 2.3x107°
3 -3.9 56 1.9x107*
4 -1.0 60 3.0x1077
5 ks 68 0.1
6 s 68 0.5
7 s 80 0.5
8  AKF 84 0.6
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