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*» 2.1 Re-understanding multiplication & RIS

Human Precoding: X = Ws As # of antennas increases
= 2000 x
m Al
—zp= || zzmw "‘{‘ S ‘ H,
- T J i I
~—mfw || —agA || Ze+= || wwtx ” ﬁ c1
1X4=4 |2X4=8 3X4=12/4X4=16 5 h =+ v,
' TAC AN
” >—o0C2
k% || =xt= || EAxFA |[9x=tw| Ex=+ [rx=+x
1X6=6 [2X6=12 3xb=184xe=245xa=30@>x6=34 c3
—tfk || =xtw |[ze=t—|we=tA| BLzta [rrut= ‘,{:cm+q ;—D___D _D—l—c
1X7=7 [2X 7=14/3X 7=21/4 X 7=28 5 X 7=35 6 X 7=42)7 X 7=49)
—ABA =AtHE || ZAZtm||wAa=+=] EAwt |[RAm+A ’tr\j_'?' *||AAA+w Boc
1X8=8 |2X8=163X8=24/4X8=32 5X8=406X8=48{ZX8=548X8=64& B1 O0——t
—~ABA || ZAHA ||ZAt LWzt AAN+E [AAETS ‘zﬁ.-ﬁ+5)\ AREF= | AAAF— __D—
1X9=9 2X9=18 3 X 9=27|4 X 9=36 5 X 9=45 6 X 9=54)|7 X 9=63 8X 9=T2| 9 X 9=81
E .
nergy-consuming,
. .
time-consuming

—ifE || 25—+ | 25+5 || wa=+ | BE=+5
1X5=5 |2X5=103X5=15/4 X5=20 §X5=25

Rule-based lookup table

Antenna  Antenna RIS
=l l=l=I==l=]=]=
El=l=l=I=R==1=R=]=!

Oo0ooooooooo
X1 | | Rx1 RIS-BS Channel Oooooooooo
Ooooooooooo \aR]SChannel
Tx2 ’ | Rx2 ED i ED
° J

o

Txs ——:!' Rx3

MIMO = N ..
Automatically completed, Controllable,
not controllable insufficient DoF

SIM ™~

g - AV
User i ] \\\ Y
Direct Link 4 RF chain 2 I
irect Li -—‘»\D
\
\

Small

Does it work?



» 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 Will more layers decrease the received power?
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» 2.1 Will more layers decrease the received power?
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When the layers are closely placed, adding more layers doesn’t
reduce the power received due to the significant array gain.

[RO5] Z. Wang, H. Liu, J. Zhang, R. Xiong, K. Wan, X. Qian, M. Di Renzo and R. C. Qiu, “Multi-user ISAC through stacked intelligent
metasurfaces: New algorithms and experiments,” Proc. GLOBECOM 2024, Cape Town, South Africa, 2024, pp. 4442-4447.



2.2 Applications



0

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
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» 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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