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Signal Design of Communication Integration for Radars
with Constant Envelope OFDM
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(National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: An extended constant envelope OFDM signal for an integrated radar and communi-
cation system is proposed to perform radar detection and communication simultaneously. Phase
modulations are performed to divide a phase into two parts, i. e. , communication modulation and
radar modulation. Communication modulation function is the real part of OFDM with a weighted
coefficient. A vertical resultant theorem is introduced to quantitatively analyze the effect of
embedded communication symbols on radar waveform performance and to ascertain the weighted
coefficient of the communication modulation function. Radar modulation term is designed to be a
sum of a series of cosine functions, and the modulation coefficient of each cosine function is set to
change the ambiguity function shape of the signal and to make the radar suitable for different
scenes. Orthogonality of trigonometric functions and certainty of radar waveforms are employed
to establish the demodulation procedure. Simulation results show that a thumbtack-like
ambiguity function is obtained by setting the modulation coefficient as a random sequence. The
first side lobe of the designed signal is 25 dB lower than that of the original constant envelope
OFDM signal, and the main lobe width is reduced by a factor of seven under the same setting

parameters of a given context. Thus, high range resolution and Doppler resolution are achieved.
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The range resolution improves when the length of the random sequence increases. The best

balance between radar performance and the communication bit error rate can be achieved through

controlling the size of weighted coefficient of communication.

Keywords: integration of radar and communication; OFDM signal; ambiguity function;

bit error rate
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