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Abstract 
With globalization, present-day networks are facing high traffic demands, the cellular networks are deployed within a few hundred-meter distances, and wireless local area networks are available almost everywhere. To meet this increasing demand, we need to achieve much higher area throughput, which is the product of spectral efficiency, cell density, and bandwidth. With the current technology and designs, either bandwidth or cell density is increased to fulfill the demands. However, these resources are certainly reaching their saturation point. Furthermore, the increase in bandwidth and cell densification makes the system more expensive, increases latency, and decreases the signal to noise ratio. Because cellular network frequencies below 5GHz are suitable for cellular network coverage, bandwidth has also become a scarce resource. However, with these other improvements, the third factor affecting area throughput, spectral efficiency, has remained mostly untouched and unchaned.
	To achieve the goals of the fifth generation ‘5G’ network, it is highly desirable to improve the area throughput. This area throughput should be increased by increasing the spectral efficiency rather than by increasing bandwidth or cell density. Massive MIMO (Multiple Input Multiple Output) is a technique which increases the spectral efficiency of cellular networks by deploying hundreds or thousands of antennas at base stations and performing coherent transceiver processing. The challenge now is to improve spectral efficiency to accommodate more wireless traffic with higher reliability and accuracy. In massive MIMO orthogonal, pilots are reused in many cells as there is limited channel coherent time due to mobility. This reuse of pilot causes pilot contamination, which limits throughput. To achieve higher spectral efficiency, which is required for future generation networks, efficient and robust pilot reuse methods are required. Existing precoding, decoding, and channel estimation designs for massive MIMO have higher computational complexity and lower spectral efficiency. We are currently developing new algorithms that will decrease the complexity associated with currently existing designs and will improve spectral efficiency. To meet the anticipated demand of 5G networks, it will require about 1000-fold improvement in spectral efficiency when compared to IMT advanced requirement for 4G (3 bits/s/Hz). We have achieved around 60 bits/s/Hz, which is 20 times more than the current requirement for 5G by developing robust decoding, precoding, channel estimation, and new scheduling algorithms.
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