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Conclusions

§ Validated that performance of RIS-assisted systems depends on strength of 
direct path between a transmitter and receiver

§ Considered problem of RIS placement in a single-cell, single user setting
§ Current work considering imperfect CSI and more practical settings

System Model

Reconfigurable Intelligent Surfaces (RIS)
§ Metasurface comprised of many passive elements 

consisting of tunable discrete amplitude and
phase shifts of each RIS element

§ Reconfigure propagation environment to assist 
communication

§ Passive RIS enables “square-law” array gain by an           
- element RIS

Rician channel models with a geometric channel component

Goal

Design RIS phase shifts and per-subcarrier power 
allocation matrices in a wideband mmWave MIMO 

single-cell problem

Reflection amplitude
Designed phase shift

Spectral Efficiency and impact of blockage and pathloss 
analysis

Pathloss/Blockage Model
Probability of LOS predicts the likelihood that a UE is within a 
clear LOS of the receiver

Probability of direct path being LOS

Bernoulli pathloss model for direct path Indirect path pathloss

Equivalent Channel 

Received Signal Model

Problem Formulation 

RIS Matrix: 

Approach
• Projected Gradient Ascent to update phases of RIS
• Spatial-Frequency Waterfilling to optimize per-

subcarrier power allocation matrices 
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“Non-symmetric” environment (Lt = 10m, Lr = 50m)/ No direct path “Symmetric” environment (Lt = 10m, Lr = 10m)/Strong direct path 

RIS position placement cutoff based on No 
RIS performance in comparison to RIS-
performance in different Nris settings

RIS performance in different positions in 
system and different Nris settings with 
blockage model enabled

Non-convex problem due to the unit-
modular constraints on each RIS element
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