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Bistatic RCS [dBsm]|

= Full-wave simulation

Potential use case of RIS

-60 —40 20 0
Angle 9 [°]

RCS of 3-bit static RIS within Terrameta project
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Measurements

TX,RIS
-

Schematic of meas. setup

Photo of meas. setup Photo of used RIS
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Measurement Results

—70F —— Radar equation |
—— 3-bit measurements #1 * Path gain progressions very
3-bit measurements #2 similar
—80 3-bit measurements #2, shifted

* Deviation of progression only
_ very close to RIS
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Measurement Results
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Proposed Path Gain Model

e Radar equation with adjusted power loss * Correction factor for smooth transition
exponents
)\2 /—\trans(dTX,RIS) : Atrans (dRIS,RX) _ (k ’ dFH)(pnear_Q) ) d S k- dFH
G = oRis 3 PTX PRX Aurans () = 1 else
(4) drxris * RIS RX ’
_ 1
dz
k - dpn T
| > dTX RIS - = =~ Model
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Pnear : %
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k-dmt------ y §
: Pftar
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drys.RX 1 k- dpn = 10
Schematic for adjustment of power loss exponents Distance d [m]
Schematic for explanation of transition factor
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Radar Cross Section

PEC as upper boundary

4
OPEC = N2 AQRIS
RIS RCS
ORIS = OPEC - €OS(¥R1s, TX) - cOS(YRIS.RX) * NRIS
RIS efficiency
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Illumination Loss

* TX RX main IObeS as COSine or GaUSSian 0r ‘—Fll]l\V?LVC simulation | = _~" | )
/ . cos"(ﬂ? fit // \\\\

* Discretize RIS surface z - - Caussian fit
= —10
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Approximations of main lobes

» Model able to describe arbitrary other gain progressions
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Optimal Parameters for Given Measurement
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Conclusion
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e Radar equation suitable for path gain modeling
of TX-RIS-RX links

e Fraunhofer distance too strict in this regard

e Adjustment of power loss exponents
e Radar cross section in design directions
e [llumination loss

Obijective

A heuristic path

loss model for
RIS links
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Thank you for your attention.

Prof. Dr.-Ing. Thomas Kirner

t.kuerner@tu-braunschweig.de
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