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Implementation of Multiple-Input Multiple-Output (MIMO) technology in 4G LTE communications has 

been successful in achieving higher data rates with improved channel capacity. Despite achieving success 

by using MIMO in 4G, no such single technology can meet the 5G requirements. It is believed that the 

future 5G network involves multiple technologies and these techniques need to be engineered to meet the 

requirements in terms of cost, spectral efficiency, higher data rates, a higher number of users, latency, etc. 

Hence, it is important to involve multiple technologies like MIMO, cognitive radio (CR), beamforming, 

higher digital modulation techniques, and smart antennas, etc. in developing 5G systems. 

In the presented work, we developed an antenna system which involves a combination of MIMO and CR 

technologies for mid-band 5G applications. Also, we designed an antenna system in such a way that it can 

involve both interweave and underlay CR functionalities. The working frequency range of the antenna 

system is 2.5-4.2 GHz. In this frequency range, multiple countries have shown interest in 5G network 

implementation. The measured antenna, MIMO, and CR parameters are found suitable for practical usage. 

Unique Contribution and Research Gap Filled in this Domain: 

1. In literature, for interweave and underlay CR, antenna systems have been developed separately. 

But, in this work, both interweave and underlay CR have been realized through a single antenna 

system. 

2. This work presents the design of switchable all-pass to band-pass to band-reject filter. Also, band-

pass and band-reject filters are made as tunable. As per our knowledge, there is no such microstrip 

filter present in the literature which provides all three functionalities (APF, BPF, and BRF) through 

a single design. 

3. In literature, sensing and communicating antennas have been designed by using individual ports. 

Hence, isolation between sensing and communicating antennas also becomes an important factor 

and needs to maintain it within the acceptable limits. In this work, both sensing and communicating 

antennas have been designed using the single port with the help of filtenna concept. Hence, isolation 

between sensing and communicating antennas can be ignored. 
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