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Abstract Integrated radar-communication refers to waveform fusion based on hardware sharing to simultaneously perform
radar and communication functions using one signal. Consequently, the system performance can be optimized, and the
frequency-spectrum resources can be saved. In this paper, a systematic overview of the integrated radar-communication
waveform is provided. Specifically, the technical connotation and development stage of the radar-communication integration
are presented, the application potential of linear frequency modulation (LFM) signal in the integrated system is analyzed. And
the research progresses of LFM-integrated waveform design, high-frequency broadband LFM signal, and LFM-integrated
waveform optical generation and processing are summarized. Studies have shown that microwave photons play an important
role in the future of integrated radar-communication systems, and radar-communication integration is a system integrating
optical and electrical technologies and linking analog and digital technologies.
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Table 1 Characteristics of different LFM integrated waveforms

Waveform Advantage

Disadvantage

Chirp-multiplexing

Energy efficiency is low, waveform

Mutual interference of communication radar is small

LFM
Amplitude-

Modulation and demodulation of communication are simple

manipulating LFM

Phase-manipulating

Modulation and demodulation of communication are simple,

envelop is fluctuated
Waveform envelop is fluctuated

Radar performance is affected
by the phase shift
Modulation and demodulation of
communication are complex

Waveform envelop is fluctuated, signal

LFM waveform envelope is constant
Waveform envelope is constant, spectrum broadening effect
MSK-LFM . .o
caused by communication modulation is small
OFDM-LFM Has thumbtack-like ambiguity function

Initial frequency-

Communication rate is high

manipulating LFM

generation and processing are complex

Spectrum efficiency is low
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Table 2 Main characteristics of electronic technology and photonic technology™”

Feature

Electronic technology

Photonic technology

RF carrier
Signal bandwidth
Transmission loss

Weight

Size Big

Electromagnetic interference

Up-converted to tens of single band
<1 GHz
~0.3dB/m @ 2 GHz
~500 kg/km @ coaxial cable

Serious

Directly to THz, multiple bands
Tens of GHz
~0.0002 dB/m @ 1550 nm
~50 g/km @ optical fiber
Small
Well suppressed
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