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Hi, everyone! This is Wang Qi Hang from Fudan University. Today, I’d like to share with you our team's latest research.
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State-of-the-art photonic-assisted ISAC works

Ref Band distance (m) (Gbps) Resolution (cm) SR
[3] Ka 5 14.5 5 OL
[4] W 1 78 3 OL
[5] W 10.8 92 1.5 OL
[6] W 10 47.06 1.02 OL
[7] THz 1.57 32 1.875 OL
[8] THz 0.5 120 0.25 OL
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	Millimeter wave Integration of Sensing and Communication (MMW I SAC) can simultaneously achieve high communication rates and sensing accuracy. To overcome the bandwidth limitations of radio frequency electronic devices, researchers have proposed photonic-assisted up-conversion schemes to generate MMW. latest research show that MMW I SAC can achieve centimeter-level resolution and data rate up to tens of G-bits per second. However, these results have short wireless transmission distances, offline implemented digital signal processing, and the transmission modes are mainly unidirectional. 
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      In 6G I SAC applications, achieving high accuracy sensing together with long-range coverage is essential.�For example, in autonomous highway driving, the system must provide coverage over several hundred meters to allow sufficient time for risk detection.�Equally important, bidirectional I SAC enables distributed sensing, where multiple nodes can exchange measurements in scenarios such as UAV formation flying.�Therefore, implementing long-range bidirectional I SAC is a fundamental prerequisite for the reliable deployment of next-generation I SAC applications.
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Real-time Integrated 2.04 centimeters Range Resolution and 16.14 Gbps
Bidirectional Wireless Communication in Photonic-
assisted Millimeter wave Band System over 100 meters
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In this work, we demonstrate a bi-directional photonic-assisted MMW real-time I SAC experimental system. 
Our system demonstrates hundred-meter scale coverage, achieves a high data rate of 16.14 gigabits per second and a ranging accuracy of 2.04 cm.
To our knowledge, this is the first real-time demonstration of a bi-directional photonic-assisted MMW I SAC system. 
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Theoretical range resolution:

ADC Sampling rate: 29.4912 GHz

=>Timing accuracy: 1/29.4912 GHz = 0.0339 ns

=>Theoretical ranging resolution: AREsti.=0.0339/2xc= 0.508 cm.
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The real-time transceiver is implemented at the FPGA platform. Based on the ADC sampling rate，The theoretical range resolution of this scheme can reach 0.508 cm.
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Let's consider the system's maximum range. Based on the free space transmission model model shown in the slide, we can calculate that the maximum coverage range of the system , d Max , is 0.65km.
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[1] Qingling, Zhao, and Jin Li. "Rain attenuation in millimeter wave ranges." 2006 7th international symposium on antennas, propagation & EM theory. IEEE, 2006.
[2] Liebe, Hans J., Takeshi Manabe, and George A. Hufford. "Millimeter-wave attenuation and delay rates due to fog/cloud conditions.” IEEE transactions on antennas and

propagation 37.12 (1989): 1617-1612.
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	 Next comes the influence of weather conditions on system performance. The rain attenuation factor and the Cloud attenuation factor are shown in Fig. A and Fig. B, respectively. Calculations show that after rain and cloud attenuation, the received power remains above -12.37 dBm, sufficient to ensure error-free QPSK transmission, demonstrating that the system can operate normally in extreme rainy weather.
	In summary, the proposed system has a long coverage distance, a high transmission rate and ranging accuracy, and strong sensing robustness, which plays a leading role in the application of the future 6G MMW I SAC technology. 
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Thank you for watching.
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