http://www.jsebs.org The Journal of Society for e-Business Studies
ISSN: 2288-3908 Vol.25, No.3, August 2020, pp.95-108
https://doi.org/10.7838/jsebs.2020.25.3.095

53] A0S B9 selegg B

5G 7137 Bl WX 'J: o] :ll.

Patent Analysis on 5G Technology Trends
from the Perspective of Smart Factory

=25 2|(Eunnuri Cho)’, &El %(Tai-Woo Chang)”

Ju

g8 doleS AAzter Ae|d ¢ gl Ad A4S 2T ¢ A= A S e
5G 7l= Jfdel FEWIL uh. uwlmat v ofg yepEwk ojyEt fgjuelel N =
S7HAE R Aol ¥ A S $HH R Adshal itk 5G WA efe] #4 AH A
T shue AnfEge] A Eon, Ak A4t gl FH8E wol= AS HHE
71E frA 71Rke] AdHE 5G] 2AAA, s SAS o8ty AR dAste] 5
At B Ay 2ntERI #dd 56 71w 284 NES ddl vled v
A8t =l 5354 dlolg 151713 = 5384 dlo|H 192875 A&kt T
oS wgos fEYIREY I Erdd 7He of§ste] Ve FA9% di7aes
gt s W =3t v o] F¢- 5G 7lEo]l 2AAAIN 2k S 23 g & Ao
JPs= Aoz Gepult) & A9 Az AAd ArtEge] 5G &89 #dd e
THE B A AArY 2 VAT sHE AT GAEA 282 Ao VdEy

ABSTRACT

The development of 5G technology, which is a next-generation communication technology
capable of processing large amounts of data in real-time and solving delays, is drawing
attention. Not only in the United States but also Korea, 5G is focused on supporting R&D
as a national strategic technology. The strategy for the smart factory, one of the core services
of the 5G, aims to increase the flexibility of manufacturing production lines. The existing
wired communications devices can be replaced into wireless ones with the ultra-low-delay
and ultra-high-speed characteristics of 5G. For the efficient development of 5G technology,
it is necessary to keep abreast of the status and trend. In this study, based on the collected
data of 1517 Korea patents and 1928 US patents, 5G technologies trend was analyzed and
key technologies were identified by network analysis and topic modeling. We expect that
it will be used for decision making for policy establishment and technology strategy of
related industries to provide the trends of technology development related to the introduction
of 5G technology to smart factories.
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(Table 1) Centrality analysis(Korea)

IPC degree centrality | closeness centrality bezzfr(la;r;—i?;ss elg::;;ﬁiéor
HO4W 72/04 0.196 0.233 0.071 0.586
HO4W 74/08 0.109 0.175 0.027 0.324
HO4L 1/00 0.087 0.169 0.015 0.322
HO4L 5/00 0.065 0.153 0.019 0.292
HO4W 72/12 0.065 0.163 0.006 0.272




(Table 2) Centrality Analysis(US)

IPC degree centrality closeness centrality be(t;g:; r;l—irtl;ess elf:rrllt_r‘;ii;or
HO4L 5/00 0.455 0.539 0.466 0.590
HO4W 72/04 0.273 0427 0.257 0.306
HO4B 7/06 0.212 0.379 0.138 0.298
HO4L 1/18 0.121 0.359 0.005 0.277
HO4W 72/12 0.030 0.372 0.007 0.239
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(Figure 4) Coherence score by the Number of Topics for LDA analysis of bG Patents

(Table 3) Topics and Related Keywords of LDA Analysis(Korea)

broad-

Broadband link band frame | control

in—- .| down— schedul -
formation transmit link symbol | access ing

transmission
0.123 008 | 0061 | 0.045

0043 | 0043 | 0041 | 0.033 | 0.032 | 0.027

Networking | network | _“°% | device | channeol

o nection

node | wirless | user path data | traffic

connection 0.131 0049 | 0044 | 0.039

0032 | 0026 | 0025 | 0025 | 0.024 | 0.024

commun-— in-

Communication|  cation transmit| - data formation|

and TX/RX

receiv—

ing sending | bts | device

terminal | signal

0.158 0.083 | 0074 | 0058

0050 | 0048 | 0044 | 0.038 | 0.032 | 0.029

Devices and device m=

. user | server
system fromation|

robot |location | system |terminal | control | module

modules 0.102 | 0075 | 005 | 0.049

0.040 | 0038 | 0037 | 0035 | 0.031 | 0.028

bts: base transceiver station

A ou|E 7= EX S Tkotalr] s
53] tlolElol] 1% o]’de] nl&= 7] g
Stk <Figure 5>¢F #Zo] Com-
munication TX/RXE oJn|st= EZ ] #27}t
M Ee A d A

<Table 4> "= 5G 7|%& 539 25&
LDAZ 43 Zfolt}, 2+ E¥o] oJn|sfal
91 F4lE Broadband network <}

Mobile networking devices, Communication

ft

J

o |
M

2= 7414

network, Data communication, Communicati—
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(Figure 5> Ratio by Topic(Korea)
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(Table 4) Topics and Related Keywords of LDA Analysis(US)

MObﬂ? device |network|mobile COMMUTT olular de.* wireless| radio [P |transmit
networking nication tection sor

devices 0.148 | 0.082 | 0.048 | 0.028 0024 | 0.022 | 0.150 0.011 0.011 | 0.009
Communica— ue |network| node rat range r:aegs(; positions| mobility | pieces | radio

tion network
0.165 0075 | 0.059 | 0.022 0.022 0.020 | 0.020 0.018 0.018 | 0.014

Data commu-| message | server | layer | radio traffic link mme | supports |sending apgi;a*
nication
0.060 0.041 | 0.036 | 0.031 0.030 | 0.027 | 0.020 0.015 0.015 | 0.013
) . . embodi- . . ... | synchro- .| modu-—
Communica-| signal | uplink | d2d ment terminal |security|condition nization transmit lation

tion software
0.238 0.059 | 0.043 | 0.039 0.032 0.032 | 0.031 0.027 0.027 | 0.025

request—
ing

0.09% | 0051 |0.047 | 0.036 0.028 | 0027 | 0021 0.020 | 0014 | 0.014

Communica-| antenna | csi |circuit| parallel | placed coil |coverage| iue harq
tion hardware

commu- | beam~- [trans—| radio trans-
nication |forming| fer |frequency| ceiver

0168 | 0.048 | 0025 | 0.024 0.022 | 0021 | 0.020 0019 | 0019 | 0.018

High-speed upper | small | transmit | csirs |wireless

network

) train— applica— | destina— .
C.ommunlca* mac lower ing pdu sublg | preset tion tion traffic | reduce
tion protocol

0.052 0.042 | 0.034 | 0.031 0.028 0.020 | 0.016 0.015 0.014 | 0.013
Channgl channel | length | rs |transport|downlink ad.ap* Sl anchor code- terminal
communica— tive | sequent words
tion 0.045 0.030 | 0.028 | 0.024 0.020 0.015 | 0.014 0.014 0.014 | 0.013
dis- . termi- trans- .
Broadband data closure rates | higher | channel nal long mission wireless| IoT
network
0.109 0.092 | 0.068 | 0.064 0.045 0.041 0.040 0.038 0.036 | 0.023
csit channel state information iue: isolated user equipment rat: radio access technology
csirs: csi reference signal mme: mobility management entity rs: reference signal
d2d: device—to—device mac: media access control sublg: signal in the range of
harq: hybrid automatic repeat pdu: protocol data unit approximately 500 or 800 MHz

request ue: user equipment
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