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Abstract

Reconfigurable Intelligent Surface (RIS) is recognized as a technology capable of enhancing commu-
nication system performance by adaptively adjusting the phase of reflected signals, attracting signif-
icant attention in the current era of 6G networks. To fully leverage the respective transmission
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advantages of RIS and conventional relays, this paper proposes a cooperative communication system
model integrating RIS with Decode-and-Forward (DF) relays under independent and non-identical Nak-
agami-m fading channels. Considering signal transmission over two-time slots, we select multiple RISs
to participate in signal transmission during different time slots. A closed-form expression for the Signal-
to-Noise Ratio (SNR) under the dual-time-slot cooperative transmission scheme is derived. Based on
this expression, the system outage probability performance is further analyzed, and the impacts of
transmitting power and the number of reflective elements on the system are investigated. Numerical
simulations under varying conditions of randomly generated RIS deployment positions validate the
accuracy and validity of the theoretical model. The results demonstrate that the dual-time-slot cooper-
ative communication system model proposed in this paper outperforms single-time-slot RIS-assisted
transmission schemes and non-assisted transmission schemes.
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Figure 1. Illustration diagram of the cooperative communication system
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