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Abstract

The majority of the vast literature using state-of-art MIMO transmission schemes present evaluations on simplified
propagation models using simplified antenna arrays. However, such a model neglects channel polarization effect, which
could result in severe signal degradation. In this paper, we quantify the impact of channel polarization for arrays with
co-polarized and cross-polarized antennas. We focus on the usage of the recently standardized 3GPP 38.901 clustered
delay line channel for 5G New Radio. Evaluations have shown that while traditional co-polarized array can lead to
better performance, in a realistic scenario of mutual transmitter-receiver, tilting channel polarization can cause severe
degradation. This has motivated the use of cross-polarized antennas that are invariant to these tilts. Extensive simulations
show that polarization causes 2-6dB degradation for traditional co-polarized arrays, while for cross-polarized arrays, this
value is 1-3dB.

Index Terms

Channel polarization, clustered delay line, cross-polarized arrays, co-polarized arrays, 5G New Radio.

Mykola Servetnyk (S’17–M’20) received his B.Sc. degree in Electronics Engineering in 2015 and a Ph.D. degree in Electronics
Engineering&Computer Science in 2020, both from National Chiao Tung University, Hsinchu, Taiwan. He also received a B.Sc.
degree in 2017 in Applied Math from Taras Shevchenko National University of Kyiv, Kyiv, Ukraine. He was the recipient of the
Golden Bamboo scholarship of the National Chiao Tung University in 2012-2018. He has been a visiting research assistant in 2019
at the University of Houston, TX, USA. He is currently a Senior Engineer at the Foxconn Advanced Communication Academy in
Hsinchu, Taiwan. His research interests include mobile communications, distributed algorithm design, and data science.

Wei-Han Hsiao (S’15–M’18) received the B.S. degree in electrical and control engineering and the Ph.D. degree in communications
engineering both from National Chiao Tung University, Taiwan, in 2008 and 2018, respectively. Since 2018, he has been working
as a Senior Engineer at the Foxconn Advanced Communication Academy, HonHai (Foxconn), engaging in 5G NR Cloud RAN
Project. His current research interests are in physical-layer algorithm design and performance analysis for next generation mobile
communication systems.

Alisher Mukashev (S’20) received his Bachelor degree in Electrical Engineering in 2015 and his Master degree in Information and
Communication Technologies and Systems in 2017, both from Tomsk State University of System Controls and Radioelectronics,
Tomsk, Russia. He also received a Bachelor degree in English Language in 2015 from National Research Tomsk Polytechnic
University, Tomsk, Russia. In 2017, he won Vladimir Potanin scholarship. He is currently pursuing his Ph.D. degree in Computer
Science from National Chiao Tung University, Hsinchu, Taiwan from 2019 till date. He has lead Industrial projects with CTCI and
YungTay during his Ph.D. study. His research interests include artificial intelligence, deep learning, and computer vision.


