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Abstract

5G NR is continuously evolving day by day with newer 3gpp releases so that users
experience relatively fast data speeds, extremely low latency, significant increases in
next-generation nodeB (gNodeB) efficiency, and significant changes in the quality
of service (QoS) compared to existing 4G LTE networks. One way to support the
above 5G use cases is the use of multiple transmit and receive antennas. This is
known as Multi-Input Multi-Output (MIMO).

The aim of this work is to measure the Channel State Information (CSI) from the
MIMO channel and find the optimized precoder for the Physical Downlink Shared
Channel (PDSCH). This is done by transmitting the channel state information ref-
erence signals from the gNodeB to the User Equipment (UE) and then estimating
the channel at the UE.

From the estimated channel, we find the different channel state information
(CSI) parameters, such as the rank indicator, precoder matrix indicator, and channel
quality indicator. These parameters are reported back to the gNodeB. The gNodeB
configures the physical layer parameters according to the reported CSI and then
transmits the user data in such a way that the performance is improved.

This report includes extensive simulations that compare the performance of var-
ious MIMO downlink transmission schemes. The theoretical framework and de-
sign parameters associated with the simulation of downlink channel estimation and
transmission adhering to 5G NR specifications are presented in this paper. Results
clearly indicate improvements in bit error rates and throughput with MIMO over

single antenna schemes.
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