Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.7.336
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 7 pp. 336-342, 2023

6G o15FA AT SFEH U WAYS AT
e AL A S

A Study on the Analysis of R&D Trends and the Development Plan

of 6G Mobile Communication
-Development Plan for Future Defense Projects-

Hyo Jin Jeon

Korea Research Institute for defense Technology planning and advance

2 9 (Gt WA AT W Y B A o]FEACR 2T, 2HY 29, 2AL-AX, 23, 287
5S¢ 540% gt 28 SHOR 2uFu g % etz Fug BEstel 1EuT} o HE HehE(Thps)
F dole A4SES A, AAALE HAKEATE A 0.1 me)stel B4 AdH A 1o 45AES
ANEO R AFFt. thEElolHe HE ASSEE ATk /4 BAVR) B B BAKR), FHALTY, 47
A5, WeEes Fo nESE ANk e ARE 2 Sl Jgeln dE] Ak Beke O 49 die
Q22 AUste] Ante AlE], AvkE T Qxet 52 75T 4 ek ofd MM AZH e FHE B 2
2 245 dolel® RAslel 48 A8 U EYAE AASE FE Uk ol 660 4R A FHE 91
Bere gl g % ATa0 2 AT A @ 4 S 24 BASEon Y% o] ast a7 wa
Heko] chsl AASHALh ERE 6G 714 A82 $IR me S @A $ae] ofsh At

Abstract 6G is next-generation mobile communication system that is currently being researched and
developed. It is characterized by ultra-broadband, ultra-precision positioning, ultra-high reliability, and
low latency communication, as well as ultra 3D coverage and ultra-low energy. Its main features are that
it uses ultra-high frequency bands and terahertz frequencies to support terabit (Tbps)-level data
transmission speeds that are faster than before and that it minimizes delay time (delay 0.1 ms in air
interface latency), which would enable real-time interaction between communication and connected
devices. This technology can be used to realize advanced services such as virtual reality and extended
reality, complete autonomous driving, remote medical treatment, and telepresence, which require large
amounts of data and high transmission speed. Furthermore, it supports the large-scale connectivity to
help expand the Internet of Things, which would facilitate the establishment of smart cities and smart
grid infrastructures. It is possible to optimize power consumption and network efficiency by analyzing
various data collected through a large number of devices connected to various sensors. To achieve
successful technological implementation of 6G, this study researched and analyzed major trends in
research, development, and policy of domestic and foreign institutions and suggests necessary research
and development plans for technology development. In addition, the future defense development
direction for the application of 6G technology is presented.
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Table 1. Comparisons between 5G and 6GI[3]
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Fig. 1. Timeline of different generations[2]

KPIs 5G 6G
Peak data rate 10 Gbps 1 Thps
latency 1 ms 0.1 ms

Energy efficiency

1000x relative to 4G

>10x relative to 5G

Connection density

1 million devices /km2

»10 million devices/km2

Coverage percent 80 % 299 %
Positioning precision Meters precision (20 m) Centimeter precision

Mobility support 500 km/h >1000 km/h

Al Partial Fully

Extended Reality Partial Fully
THz communication limited Widely
Autonomous vehicle Partial Fully

Max. frequency 90 GHz 10 THz

Architecture Massive MIMO Intelligent surface
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Fig. 2. 6G patent applications[10]
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Fig. 3. Variation of atmospheric absorption[20]
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