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Applications of Wireless Communications
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3GPP Release Timelines

• R17 frozen in March 2022; R18 (5G-Advanced) is now the focus.
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Content of 3GPP Release 18
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6G Key Capabilities

Huawei Technologies, Co. Ltd., “6G: The Next Horizon,” White Paper,
Sep. 2021.
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6G RAN KPIs

Huawei Technologies, Co. Ltd., “6G: The Next Horizon,” White Paper,
Sep. 2021.

© Prof. George C. Alexandropoulos, 2022 1st Open Annual Workshop on Future ICT 6 / 17



The Wireless Environment is Currently Passive
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How Can It be Smart and Programmable?

M. Di Renzo et al., “Smart radio environments empowered by AI
reconfigurable meta-surfaces: An idea whose time has come,” EURASIP
JWCN, May 2019. (EURASIP Best Paper Award 2021)

C. Huang, A. Zappone, G. C. Alexandropoulos, M. Debbah, and C. Yuen,
“Reconfigurable intelligent surfaces for energy efficiency in wireless
communication,” IEEE TWC, 2019. (IEEE Marconi Award 2021)
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Smart Wireless Environments? Cool! But How?

• Metasurfaces are available from a few MHz to THz.
• They operate at the basic level of propagation waves being capable of

tuning the impinging electromagnetic field in the RF domain.
• No data encoding, received waveform decoding, conversion from RF

to BB and vice versa, nor baseband signal processing.
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A Toy Network Example
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RISE-6G Deliverable D6.1, “Network architectures & deployment strategies
with RIS for enhanced EE, EMFEU, and SSE,” May 2022.

© Prof. George C. Alexandropoulos, 2022 1st Open Annual Workshop on Future ICT 10 / 17



Spectral Efficiency Grid without an RIS
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RISE-6G Deliverable D6.1, “Network architectures & deployment strategies
with RIS for enhanced EE, EMFEU, and SSE,” May 2022.
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Spectral Efficiency Grid with an RIS
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RISE-6G Deliverable D6.1, “Network architectures & deployment strategies
with RIS for enhanced EE, EMFEU, and SSE,” May 2022.
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Smart Wireless Environment as A Service
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E. Calvanese Strinati, G. C. Alexandropoulos et al., “Wireless environment
as a service enabled by reconfigurable intelligent surfaces: The RISE-6G
perspective,” Joint EuCNC & 6G Summit, 2021.

E. Calvanese Strinati, G. C. Alexandropoulos et al., “Reconfigurable,
intelligent, and sustainable wireless environments for 6G smart connectivity,”
IEEE COMMAG, 2021.
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The RISE-6G Network Paradigm
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E. Calvanese Strinati, G. C. Alexandropoulos et al., “Reconfigurable,
intelligent, and sustainable wireless environments for 6G smart connectivity,”
IEEE COMMAG, 2021.
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O-RAN Integration
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E. Calvanese Strinati, G. C. Alexandropoulos et al., “Reconfigurable,
intelligent, and sustainable wireless environments for 6G smart connectivity,”
IEEE COMMAG, 2021.
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Open Challenges

h�ps://rise-6g.eu/

G. C. Alexandropoulos et al., “Smart wireless environments enabled by
RISs: Deployment scenarios and two key challenges,” Joint EuCNC & 6G
Summit, 2022.
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Thank you for your attention
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e-mail: alexandg@di.uoa.gr
URL: www.alexandropoulos.info
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