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Motivation

RCS of 3-bit static RIS within Terrameta projectPotential use case of RIS
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Measurements

Photo of meas. setup

Schematic of meas. setup

Photo of used RIS

TX RXRIS
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Measurement Results

Path gain over RIS-RX distance

• Path gain progressions very
similar

• Deviation of progression only
very close to RIS

• Systematic offset

• Alignment process tedious
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Measurement Results

• TIMES RIS shows similar
behavior

Path gain over RIS-RX distance



July 2025 | Thomas Kürner| Heuristic Path Loss Modeling for RIS Links | Slide 10/17

Agenda

Why bother with 
RIS?

Motivation

Conducted 
measurement 

campaign

Conducted 
measurement 

campaign

Measurements

Modeling path 
gain and 

illumination

Modeling path 
gain and 

illumination

Model

Key points and 
scope

Key points and 
scope

Conclusions



July 2025 | Thomas Kürner| Heuristic Path Loss Modeling for RIS Links | Slide 11/17

Proposed Path Gain Model

• Radar equation with adjusted power loss
exponents

• Correction factor for smooth transition

Schematic for adjustment of power loss exponents
Schematic for explanation of transition factor
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Radar Cross Section

• PEC as upper boundary

• RIS RCS

• RIS efficiency

Definition of angles



July 2025 | Thomas Kürner| Heuristic Path Loss Modeling for RIS Links | Slide 13/17

Illumination Loss

• TX/RX main lobes as cosine or Gaussian
• Discretize RIS surface

• Overall model

 Model able to describe arbitrary other gain progressions
Approximations of main lobes
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Optimal Parameters for Given Measurement

• RIS designed for far field
beamforming

• Fraction of Fraunhofer dist. 𝑘 ൌ 0.1
• Near field exponent𝑝near  ൌ 1.3
• Fixed far field exponent𝑝far  ൌ 2

Path gain over RIS-RX distance
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• Radar equation suitable for path gain modeling
of TX-RIS-RX links

• Fraunhofer distance too strict in this regard

Measurements

• Adjustment of power loss exponents
• Radar cross section in design directions
• Illumination loss

Models

Conclusion

Objective

A heuristic path 
loss model for 

RIS links 
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Thank you for your attention.

Prof. Dr.-Ing. Thomas Kürner
t.kuerner@tu-braunschweig.de


