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Dear readers,
Wireless communications have been developed at a fast pace by the research and industrial communities. Wireless 
communications in industries currently evolves from 4G to 5G, having several emerging technologies: i) large 
bandwidth, i i) flexible numerologies, i i i) massive Multiple-Input Multiple-Output (MIMO), and iv) narrow-beam scanning 
to achieve ultra-reliable and low latency communications.

With the flexible numerologies, the Orthogonal-Frequency Division-Multiplexing (OFDM), used in 4G, can be divided into 
sub-frames, each of which has different parameters: subcarrier spacing, symbol time, Cyclic-Prefix (CP) size. The 
massive MIMO, evolved from conventional MIMO that employs a few antennas, employs at least eight antennas to obtain 
beamforming with very narrow beamwidth, which does not cause a multipath fading that incurs a time-varying received 
signal strength. The flexible numerologies and the massive MIMO, which are the technological advancements in 
industries, influence the research community by changing the research assumptions, system models, and problem 
formulations.

In research community, Non-Orthogonal Multiple Access (NOMA) is an emerging wireless communication technology 
have not been included in the industrial 5G networks, but they are being studied for standardization in the future. NOMA 
allows more than one user to transmit signals at the same time and frequency. With appropriate power allocation among 
users, the receiver can do the Serial Interference Cancellation (SIC) to decode the information from all users. The total 
transmission rate of both users can be greater than that of the orthogonal multiple access.

The research topics on emerging wireless communication technology do not cover only 5G-related research line. 
Several other research topics are considered the emerging wireless communication technology. The ongoing research 
projects at our research group are related to Internet-of-Things (IoT). There are two aspects of IoT that we are 
particularly interested. First, the IoT nodes in real applications might be installed in the location, where battery 
replacement cannot be done. Those IoT nodes need to harvest energy from the surrounding sources of energy. We 
investigate the fundamental l imitations of using the signals received from the base station as an energy source by 
splitting a portion of the received signals for charging the battery and decoding the information from the left portion of 
the received signals.

Another aspect of IoT is the security. In practice, IoT nodes have low computation power. As a result, data encryption is 
not a proper choice. We investigate the fundamental l imits of the physical layer secrecy, which can be implemented in 
the hardware to avoid consuming the computation power of the IoT nodes. These two aspects have recently addressed 
in the high-quality articles in the Advances in Electrical and Electronic Engineering journal. Yet, there is stil l room for 
improvement. Here, we recommend those articles as a starting point for your contribution to the wireless communication 
research area in the future.
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