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Abstract:

Mobile radio communications have been used for a long time, and in recent years, new
generations, including 5G and 6G, have been studied by researchers and made available to
the public. In addition to these high-speed communications, very high-speed wireless
optical communications in the core network section have also been considered in new
standards. In this paper, the scenario of mixed radio frequepncy (RF)-free space optical
(FSO) uplink transmission has been investigated using reconfigurable intelligent surfaces
(RISs). By assuming the Nakagami-m fading channel for the RF links and the double
generalized gamma (DGG) turbulence channels, the outage probability, the error
probability, and the ergodic capacity have been obtained in closed form. Subsequently, due
to the importance of security of wireless communication systems, the issue of security in
the mentioned scenario has been examined, and in the presence of an eavesdropper,
security parameters such as the secure outage probability and secrecy rate have been
calculated in the form of mathematical relations. The results show the important role of
RISs in increasing the security of RF-FSO uplink communication systems, so that by
doubling the RIS elements, the performance is improved by at least 3 dB.
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! Radio Frequency

2 Terahertz

3 Millimeter Wave

4 Signal-to-Noise Ratio

5 Reconfigurable Intelligent Surface

® Free Space Optics

” Average Secrecy Capacity

8 Secrecy Outage Probability

° Unmanned Aerial Vehicle

10 Cumulative Distribution Function

11 Probability Density Function

12 Nakagami-m

13 Urban Micro

14 3rd Generation Partnership Project

15 Fifth Generation

16 |ine of Sight

" non-Line of Sight

18 Double Generalized Gamma

19 Heterodyne Detection

20 Intensity Modulation / Direct Detection
2L Signal-to-Interference-plus-Noise Ratio
22 probability of Strictly Positive Secrecy Capacity
23 Effective Secrecy Throughput

24 Intercept Probability

% Modified Bassel function of the second kind
% Interference-to-Noise Ratio

27 hyper-Geometric function

28 whittaker function

29 Monte-Carlo

%0 Residue theorem



