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We are now entering the beyond fifth generation 
(B5G) mobile communications era. It is widely 
agreed that B5G network should achieve greater 

system capacity (> 1000 times) in terms of data rate (tera-
bits per second) and user density (the Internet of Things 
and Nano-Things). Also, it is generally accepted that there 
are three major ways to obtain several orders of increase 
in throughput gain, those being extreme densification of 
infrastructure, large quantities of new bandwidth, and a large 
number of antennas, allowing a throughput gain in the spatial 
dimension. These processes are complementary in many 
respects. Among others, in the search for more bandwidth 
beyond microwave and millimeter-wave (mmWave) systems, 
we are moving toward higher frequencies, especially in the 
promising terahertz (THz) frequency range. THz-band com-
munication is envisioned as a key wireless technology to 
satisfy real-time traffic demand for mobile heterogeneous 
network (MHN) systems by diminishing the spectrum scarcity 
and capacity limitations of current wireless systems. The THz 
band is the spectral band that spans the frequencies between 
0.1 THz and 10 THz. Although the frequency regions imme-
diately above and below this band (the microwaves and the 
far-infrared regime, respectively) have been considerably 
investigated, this is still one of the least explored frequency 
bands for MHNs, mainly due to the lack of THz technology. 
However, many recent advancements are enabling practical 
THz communications systems; thus, it is time for the wireless 
research community to conquer THz.

This Feature Topic (FT) brings together academic and 
industrial researchers to identify and discuss technical chal-
lenges and recent results related to THz communications for 
MHNs. This FT comprises significant contributions, ranging 
from physical layer channel modeling techniques, medium 
access control (MAC) design, and intelligent spectrum con-
trol, to the system level evaluation of THz MHNs. After sev-
eral rounds of the rigorous and meticulous review process, 
only nine papers were selected for this FT. A very short intro-
duction of each of them is provided next. 

In “Propagation Modeling for Wireless Communications 
in the Terahertz Band,” the authors provide an in-depth view 
of channel modeling in the THz band, based on the deter-
ministic, statistical, and hybrid methods. They also provide an 

analysis, laying out the foundation for reliable and efficient 
ultra-broadband wireless communications in the THz band. 
In “Combating the Distance Problem in the Millimeter Wave 
and Terahertz Frequency Bands,” four directions to tackle the 
grand challenge for THz communications; that is, the com-
munication distance is investigated, namely, a distance-aware 
physical layer design, ultra-massive MIMO communication, 
reflect arrays, and intelligent surfaces. The authors show 
that the smart combination of the four solutions can lead 
to full-wave control of THz signals propagation, leading to 
major distance increases. In “Beyond 5G: THz-Based Medi-
um Access Protocol for Mobile Heterogeneous Networks,” 
the author presents a network architecture for the next gen-
eration of MHNs, where mmWave, THz, and conventional 
microwave bands coexist, with cost-benefit trade-offs of each 
type of link. Moreover, they envision a novel communication 
paradigm and outline a MAC protocol design that switches 
among the bands for data transmissions, falling back on the 
slower link each time for the reverse channel acknowledg-
ments. 

In “A Secure Intelligent Spectrum Control Strategy for 
Future THz Mobile Heterogeneous Networks,” for the pur-
pose of effectively resolving the exposed security issues 
in THz MHNs, the authors propose an intelligent spec-
trum control strategy in a THz network, and generate an 
intelligent spectrum control sequence that has the char-
acteristics of adaptive frequency slot number and orthog-
onality. In “Low-Latency Heterogeneous Networks with 
Millimeter-Wave Communications,” the authors give an over-
view on the end-to-end latency of HetNets with mmWave 
communications with 0.1 THz and develop an adaptive 
low-latency strategy that uses cooperative networking to 
reduce the end-to-end latency. Also, they identify several 
challenges in future research for low-latency THz HetNets. 
In “Prototype of KIOSK Data Downloading System at 300 
GHz Design: Technical Feasibility and Results,” the authors 
describe the development of a KIOSK data downloading sys-
tem prototype designed for “touch-and-go” use. The imple-
mentation of the 300 GHz THz front-end components and 
the performance are briefly summarized.  

In “5G Millimeter-Wave Mobile Broadband: Performance 
and Challenges,” the authors use system-level simulations 
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to show the performance of two-tier cellular networks with 
microwave macrocells and densely deployed mmWave small 
cells for 3GPP 3D channel models for 0.1 THz. In “Tera-
hertz Technologies to Deliver Optical Network Quality of 
Experience in Wireless Systems Beyond 5G,” the authors dis-
cuss the basic system architecture for THz wireless links with 
bandwidths of more than 50 GHz into optical networks and 
the need to develop a novel THz network information theory 
framework that will take into account the channel charac-
teristics and the nature of interference in the THz band. In 
“Breaking the Blockage for Big Data Transmission Gigabit 
Road Communication in Autonomous Vehicles,” the authors 
draw a potential map of THz vehicle transmission for auton-
omous vehicles to break the blockage of short-range and 
unstable links. 
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