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Overview of RIS
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From Reflectingpnly RIS to STARS

C Reflectingonly RIS [T1]

U Both the source and the destinatidrave tobe atthe same
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From Reflectingpnly RIS to STARS/STRAR

C Simultaneously Transmitting And Reflecting Surf&3&ARS)

U The incident wireless signals can be reflected and transmitted
Into the both sides of the Rlbe.,full-space/360 SRE
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[3] Y. Liu, etal STAR: Simultaneous Transmission And Reflection for866verage by Intelligent Surface$EEE Commun Mag, accept to
appearhttps://arxiv.org/abs/2103.09104.
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Key Advantages of STA&RIRS

C 360° coverage Thanks to the STAR capability, the coverage is
extended to the entire space

C Enhanced degreesf-freedom DoF3: Generally independent
transmission and reflection coefficients

[3] Y. Liu, etal ,STAR: Simultaneous Transmission And Reflection for@66verage by Intelligent
Surfaceé |[EEE CommunMag, accept to appednitps://arxiv.org/abs/2103.09104.
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5 Graphene
Periodic structure
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or even molecular sizes
Implementations Operating frequency STAR-IOS prototypes Tuning mechanism ~JIndependent reflection/transmission control
Patch-array Low to high frequency PIN diode empowered Bias voltages on PIN diodes “Dilficult to achieve
based (10KHz up to 1GHz) Antenna empowered Lengths of delay lines Can be achieved
Metasurface Super high frequency DOCOMO’s smart glass | Distance between substrates Theoretically achievable
based to visible light frequency Graphene empowered Conductivity of graphene Can be achieved
[4]J. Xu,Y.Liu, et al ., ASimultaneously Transmurtfiamge a,ndT Reifrl eMdd d dBEGE f{ ¢ Tad

VTM, major revision, https://arxiv.org/pdf/2108.06233
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Hardware Models and Channel Models
T

C Hardware models:

The phaseshift and load
impedance modelbest
representto the patcharray
based implementations, while
the generalized sheet transition
conditions GSTC) model
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implementations. The phaseshift model  The load impedance mode
Hardware models Properties used for modeling Apply to Advantages | Disadvantages
Phase-shift model Phase shift (delay) values Patch-array based STAR-IOSs | Compact and easy to use | Oversimplified
Load impedance model Surface averaged impedances Patch-array based STAR-IOSs Compact and accurate Not general
GSTC model Electric and magnetic polarizability dyadics | Metasurface based STAR-IOSs General and accurate Complicated

C Channel models:

U Nearfield channel modelRaytracing based models
U Farfield channel modelgHuygensFresnebrinciple baseanodels
(i Other channelmodeld: y 3 dzf I NJ ALJISO0 NYzY~ 91ljdzAa gt Sy O.

[4]J. Xu,Y.Liu, et al ., ASimultaneously Transmurtfiange a,ndT Reifrl eMddd aBGE (S T
VTM, major revision, https://arxiv.org/pdf/2108.06233
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Difference Between Reflecti@nly RIS and STARS
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(Biscuits placed on a metal plate) (ice cubes in a glass of water)
Components ReflectingOnly RIS STARRIS
Substrates Opaque Transparent at radio frequency
Elements Onlysupport electric currents Supportboth electric and magnetic currents
Coefficients Reflection coefficierst Transmission and reflection coefficients
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