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*» 2.1 Re-understanding multiplication & RIS
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» 2.1 SIM: Prototypes
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*» 2.1 SIM: Propagation Modeling
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2.1 SIM: MIMO Precoding
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<+ 2.1 SIM: Benefits
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2.1 Will more layers decrease the received power?
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» 2.1 Will more layers decrease the received power?
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2.2 SIM for DOA Estimation
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2.2 SIM for CF mMIMO: Distributed Deployment
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oo 2.2 SIM for CF mMIMO: Antenna-UE Association

A |

:ﬂ?l,m = VPim 1 Wim, 181 T \/Plm2Wim282 + ** * + y/Plm K Wim,KSK |

Each layer with N meta-atoms

e §
: Antenna-UE Association

| s o yRLS

: 2521-%%%@@ DEDD

: -l YR

: 25 syl

: : 4%% Ugle

| LR

v
___________________________________________ Heuristic method
_ As L increases infinitely , _
For each AP: Find the Nearest M UEs o Asymptotically Optimal
- Gain Dominant --- MRT

[R10] E. Shi, J. Zhang, J. An, G. Zhang, Z. Liu, C. Yuen and B. Ai, “Joint AP-UE association and precoding for SIM-aided cell-free
massive MIMO systems,” IEEE Trans. Wireless Commun., vol. 24, no. 6, pp. 5352-5367, Jun. 2025.



» 2.2 SIM for Wideband Communications (OFDM)
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*» 2.2 SIM for Wideband Communications (OFDM-IM)
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o 2.2 SIM for Multi-Modal Semantic Communications
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o 2.2 SIM for Multi-Modal Semantic Communications
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3 Flexible Intelligent Metasurfaces (FIM)

3.1 Motivation
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3.1 FIM: Prototypes
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*» 3.1 FIM: Surface Shape Morphing

---- Potential of FIMs in Wireless Communications ----
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+* 3.1 FIM-Aided Downlink Multiuser Communications

-------- FIM-aided Multiuser MISO -------- Scaling Law: Power vs. Morphing Range
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* 3.2 FIM for MIMO: Capacity vs. Morphing Range

o 4 Tx elements and 4 Rx elements

o L = 16 scattering clusters, each having 4 paths

o (i) Morphing range: 0.1A;
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< 3.2 FIM for MIMO: Multiplexing Gain

o 7 X7 MIMO Transmission, Tx-FIM, Rx-FIM

o Multiplexing Gain: FIM can improve channel gain of poor eigenchannels, thus supporting
more data transmission
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* 3.2 FIM for Mitigating Beam Squint

- FIM-Aided Wideband System -, Optimization Problem Gain Loss vs. Bandwidth
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<+ 3.2 FIM-Enhanced Channel Estimation

————————————— Compressed Sensing ------------- NMSE vs. Morphing Range
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3.2 FIM-Enhanced Wireless Sensing

- System Model ------------------------ - Transmit steering vector:
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* 3.2 FIM-Enhanced Wireless Sensing
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* 4 Useful Links & Call for Papers

o Code: https://github.com/jiancheng-an

o Call for Papers: IEEE Wireless Communications

https://www.comsoc.org/publications/magazines/iee
e-wireless-communications/cfp/stacked-intelligent-
metasurface-empowered

Home / Publications / Magazines / IEEE Wireless Communications / Call for Papers /
Stacked Intelligent Metasurface-Empowered Advanced Signal Processing Paradigm for 6G and Beyond

Stacked Intelligent Metasurface-Empowered Advanced Signal
Processing Paradigm for 6G and Beyond

Publication Date Manuscript Submission Deadline

August 2026 1 November 2025

Special Issue

Call for Papers

SUBMIT A PAPER

Stacked Intelligent Metasurfaces (SIM) is an emerging technology to enable electromagnetic-domain signal processing. Unlike single-layer reconfigurable
intelligent surfaces (RISs), SIMs stand out due to their structural resemblance to artificial neural networks (ANNSs). In SIMs, each hidden layer is essentially a
metasurface, and the meta-atoms within each layer function similarly to the artificial neurons in conventional ANNs. Once the multiple programmable
metasurfaces are properly configured, a SIM is capable of processing spatial electromagnetic waves as they propagate through the hierarchical structure.
Since it directly processes electromagnetic waves carrying information in free space, SIMs eliminate the need for digital storage, transmission, and
information preprocessing. Remarkably, all information processing within a SIM occurs at the speed of light. Furthermore, SIMs can be easily scaled to
accommodate extremely large inputs and massive connections in a cost-effective and efficient way.

Due to these unique advantages, some advanced SIMs have been designed to perform various tasks in the wave domain, such as filtering, MIMO precoding,
and discrete Fourier transform (DFT). Additionally, thanks to its internal multi-path propagation, SIMs can achieve frequency-selective response by
reconfiguring the meta-atom'’s scattering properties, making it well-suited for generating waveforms required by advanced modulation schemes, such as
orthogonal frequency division multiplexing (OFDM) in the wave domain. However, as a developing field, significant work remains to deploy SIM in real-world
wireless networks. This Special Issue (SI) uniquely calls for the study of SIMs from the perspectives of hardware design, modeling, performance analysis,
signal processing architecture, and experiments. Consequently, the topics of interest include but are not limited to the following:

«  Theoretical limit of SIMs for signal processing in wireless communication and sensing systems.

«  Wave propagation-based signal processing architectures for communication and sensing.

«  Hardware implementation and modeling of SIMs.

+  Testbeds and technological demonstrations of SIMs across millimeter wave, terahertz, and optical frequency bands.
« Efficient algorithms for SIM configuration and channel parameter estimation.

+ Implementations of various Al technologies in the electromagnetic domain.

+  Advanced modulation and coding schemes based on SIMs.

+ Inter-layer propagation coefficient calibration and robust SIM configuration.

+  Enhanced computational capability of SIMs.

«  Promising applications of SIMs in 5G-Advanced, 6G, and beyond.

« Interplay with emerging physical-layer technologies, e.g., cell-free networks, satellite communication systems.
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