
1

Ergodic Capacity Analysis of OFDM-based
NB-PLC Systems

Javier Hernandez Fernandez1,2, Luis Lacasa3, Aymen Omri2, Alfredo Sanz3 and Munther E. Koborsi4
1Division of ICT, College of Science and Engineering, Hamad Bin Khalifa University, Doha, Qatar.

2Iberdrola Innovation Middle East, Doha, Qatar.
3Microchip Technology, Zaragoza S.L.U, Spain

4Qatar International First for Electro Mechanical W.L.L , Doha, Qatar

Abstract

Power line communication (PLC) has been proposed as a crucial part of smart grid applications. This is due to its capacity to
use existing power-grid infrastructure to provide cost-efficient data transmissions. However, the communication performance might
be degraded by channel attenuation and high unpredictable noise levels. Consequently, the performance analysis of PLC is of high
importance. In this paper, we investigated and evaluated the performance of orthogonal frequency division multiplexing (OFDM)-
based narrow-band (NB)-PLC systems in terms of ergodic capacity. Mathematical tools were used to derive the expression of
the corresponding average ergodic capacity (AEC). Furthermore, field measurements were conducted to confirm the theoretical
results and assess the NB-PLC system’s performance. The theoretical and field measurement results confirm the impact of the
selected channel on the performance of the considered OFDM-based NB-PLC systems. Notably, with respect to the conducted
field measurements in the NB-PLC Federal Communications Commission (FCC) band, it is showed that some frequency sub-bands
enjoy a higher ergodic capacity with respect to rest of the frequency spectrum.
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