
General Overview

• We consider the channel estimation problem for a
mmWave MIMO along with hybrid beamforming and
basis mismatch (i.e., off-grid).

• Compressed sensing methods do not leverage the
Dirichlet structure in the Fourier domain.

• Orthogonal matching pursuit (OMP) based estimation
algorithm exploiting Dirichlet structure is proposed.

Channel Model

Compressed Sensing Problem

On-Grid and Off-Grid Effect

Proposed Solutions

Simulation Results
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Hybrid beamforming example with RF and digital steering

• The received signal at the UE can be expressed as

Beamspace representation: 

Acknowledgement: This research is supported by NSF under the grants 
ACI-1541108 and EECS 1611112.

MIMO Model

CS Problem: 

• On-Grid: MPCs AoA/AoD falls on the discretized spatial grid points
• Off-Grid: MPCs AoA/AoD falls off the discretized spatial grid points

Dirichlet Structure in the Fourier Domain

Key Idea:
The maxima of the Discrete 
Fourier Transform (DFT) may 
not correspond to the maxima 
of the discrete-time Fourier 
transform (DTFT) spectrum.

Goal:
Develop methods to find the
maxima of the DTFT spectrum,
and estimate DTFT peaks using
dominant DFT points.

• We employ OMP to obtain the dominant DFT points.

• Method 2: 1 projection and 3 LS steps. 

Spectrum of the virtual beamspace matrix in the spatial
AOA domain with a single MPC with M=N= 16.

Array response at discretized grid points:

Dirichlet Kernel:

• Method 1: 2 projections and 2 least square (LS) steps .
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