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Abstract Expectations for wireless communication technology are rising as a base technology that promotes
innovation in various industries in line with the paradigm of digital transformation in the 21st century beyond
the stage of being used only for communication service itself. In this study, in order to compare 6G
technological competitiveness between Korea and leading countries, technological competitiveness was
confirmed through PFS, CPP, and network analysis based on GaN Integrated Circuit patent data. Korea's 6G
technological competitiveness was 0.62 in PFS and 3.93 in CPP, which were 32.8% and 19.9%, respectively,
compared to leading countries. In addition, as a result of network analysis, the collaboration rate in the 6G
field was 7.2%, and the collaboration ecosystem was very insufficient in most countries. In contrast, it was
confirmed that Korea, unlike leading countries, has established a small-scale collaboration ecosystem linked
by industry and academia. Thus, it is necessary to establish a strategy for 6G communication technology at the
national level so that communication technology can be advanced based on a relatively well-established
collaborative ecosystem.
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Fig. 1. Goal of 6G mobile communication
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Table 3. PFS table by applicant nationality
Average
rank | Natio—nality Numbgr of PFS N“”?bef of
Family Applications
Countries

1 CA 7.32 1.89 31

2 us 6.19 1.60 603

3 SE 5.55 1.43 29

4 JP 3.57 0.92 397

5 ™w 2.61 0.67 33

6 KR 2.4 0.62 402

7 CN 1.49 0.38 256

Table 4. CPP table by applicant nationality

Nationality ”“”.‘be_r o number of citations|  CPP
applications
CA 31 612 19.7
IL 29 425 14.6
™w 33 470 14.2
us 603 8,074 13.3
SE 29 211 7.28
JP 397 2,410 6.07
KR 402 1,580 3.93
CN 256 794 3.1

o A A|4(PF9)2t WI8E Z]4(CPP)
& A5 Table 32 AR x5 LA A3t
otk APFRHE A= FAUTHCA)7H 1.892 71 =912
] olojA mI=(US), 2ARI(SE)°] Z+2} 1.60, 1.439=
APg grgo] 949t F7hE GRIEIn W, F52
Ef =7} o] ARt |57 ol 2w ol = 89 £
3] GEEC A= 550 YL 9le AoR Helnk
T1E] A pEfuehs AR 21571 0.622 A Bt 5
A ofst= &RIEl0] 6G F418 A S57] GaN FA 3]
= ZoF] AP o] B39

Table 4= WUGE A5 L4 Aot 1|QlE
= Ag= HFTHCA7 19.72 7P =31 o] 22HA(IL)
I HRHTW)Ol 2 14.6, 14.22 7I& Il =2 =7}
= gl

AAME R X571 13.3
} T Ve IFEE A5

T AF7F3.9302 }‘%E‘-—HLEE]' T
A7k gk, ke, Selebl e ka2 A%
(40270)7} W} WOl 8T 2|27t Al 0 2 WA 24E
= Qlof o] A EFEOZ FeFo] Hrtal I = §l
o}

ufx]9to & Table 5= 7|1&448 S W & =
53] AR-&, AR A(PFS), #U-8E= A|%(CPP)
S AEE B2t otk 3709 AHE SIS

5 2 o]

Table 5. Comparison of technical competitiveness between korea and leading countries

- Patent Farily Size(PFS) g{:ﬁ‘jﬁfii’l Cites Per Patent(CPP)
Country Value Country Value Country Value
Nation Canada 1.89 us 48.1 Canada 19.7
Korean - 0.62 - 9.63 - 3.93
Competitiveness ratio 32.8% ratio 20% ratio 19.9%
compared to leading " - "
Countries Competitiveness lower level Competitiveness lower level Competitiveness lower level
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2001958 20214704 -2yt 249t 40249 &
519} 1,09379] A==7t ES|FHYT 3174, vl= 603
A, 294 297, A& 3977, gt 337)9] A&t g9k
HAEE 73 AA|5H3T) Table 62 Bk E4S 5F 2
Flojot,

Table 69114 ‘Power Amplifier’, ‘Antenna’, ‘Receiver’,
‘Transmitter’ & @ol= F2jvatet A==7loA 25

J

it

Y7 =2 AL AT 4= Sl o= @A GaN H &3
27} A8 ZSZ7)(Power Amplifier)2] AHZH A7
e 1 QAL QrEluel 24171 T2 FA77 A S
719] 4l gofo|7] Yot} 1 9] 7|Y=E FRIg|E
23}, $-gyel= ‘Mobile Communication Terminal
2477y, ‘Wireless Communication System(9971),
‘Mobile Communication System(6271)’, ‘Wireless
Communication Terminal(247l) & 4 B4 A
H oY) W7} v =9kt o] = fEu=E 5GE A
Ast7] {18l =7t 2poll A A X @5kl oH, o
o wa} GaN HAIZ| 2 Hofol A T4 FAlo] E3td
71& A7t o] 289 Aty 530t o] 99
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74 1] vEhd AE EAIS o e, v
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‘Power Control(497})’, ‘Variable Gain Amplifier(43
7Y, ‘Leaky Wave Antenna(LWAs)297l) 5 AY =
7] Ei= QU] 1 3kE Aok TolEe kTt =
A vetgth LEvEt 24 B84 S BEoR
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Table 6. GaN Integrated circuit field frequency analysis result table

Korean Frequency Analysis Result Leading Countries Frequency Analysis Result

Keyword Frequency Keyword Frequency

Mobile Communication Terminal 247 Power Amplifier 371

Power Amplifier 224 Antenna 230

Wireless Communication System 99 Transmitter 177

Antenna 77 Receiver 139

Receiver 7 Wireless Communication System 92

Mobile Communication System 62 Low Noise Amplifier 57

Transmitter 56 Power Control 49

Transmission Device 30 Amplitude 49

Data 29 Power Amplification System 47

Wireless Communication Terminal 24 Bias Circuit 46

Variable Gain Amplifier 23 Variable Gain Amplifier 43

Intensity 23 Transceiver 38

Battery 23 Detector 37

Power Supply 22 Data 37

Memory 21 Control Voltage 35

Coupler 20 Linearity 30

Mobile Communication 19 Supply Voltage 30

Battery Voltage 19 Leaky Wave Antenna(LWAs) 29




6G2l 7|&

2% U YEYT 24 GaN IXBIR

E&{HolE 34 9

Table 7. Standardized betweenness centrality analysis results

Korean Keyword Centrality Value Leading Countries Keyword Centrality Value
Keyword Value Keyword Value
Power Amplifier 0.2118 Power Amplifier 0.2726
Mobile Communication Terminal 0.1550 Antenna 0.1890
Antenna 0.1219 Transmitter 0.1148
Wireless Communication System 0.1205 Receiver 0.0814
Mobile Communication System 0.0854 Wireless Communication System 0.0545
Receiver 0.0668 Transceiver 0.0410
Transmitter 0.0568 Amplitude 0.0260
Optical Signal 0.0304 Power Amplification System 0.0215
Low Noise Amplifier 0.0221 Amplifiers 0.0198
Transceiver 0.0190 Bandwidth 0.0164
Battery 0.0188 Power Control 0.0137
Relay Device 0.0181 Low Noise Amplifier 0.0133
Miniaturization 0.0180 Wireless Communications 0.0121
Coupler 0.0178 Impedance 0.0120
Minimizing 0.0161 Frequency Band 0.0118
Memory 0.0141 Control Circuit 0.0116
Monitoring 0.0128 Received Signal 0.0108
Automatic Gain Control 0.0122 Wireless Communication Terminal 0.0094
Noise 0.0109 UE 0.0090
Power Detector 0.0103 Memory 0.0087

of st A7} o|FojA| 1L Q= Ao =E Kol ‘Wireless Communication Terminal & ¥1%=7} At

2.2 T HEYF 24

q.go SEyEet Adr=rtoA et E519 &
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o} EE5}7] fiste] 54 Tolrt tE dolE9
/‘}%Oﬂ FAA QTS dutd Fol=A1E 75k [
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o] o= ‘Wireless
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©aake] GaN A 3|7 Hof E3]7}
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Table 9. Collaboration network analysis results

Degree Centrality Betweenness Centrality Closeness Centrality

Organization Name Value Organization Name Value Organization Name Value
1 KT 0.045 HITACHI 0.004 KT 0.048
2 SAMSUNG 0.036 RENESAS TECH 0.003 SAMSUNG 0.042
3 SK Telecom 0.036 TTP COMMUNICATIONS 0.002 SK Telecom 0.041
4 SAKAI 0.036 KT 0.002 KAIST 0.039
5 NORIO 0.036 HITACHI INT ELECTRIC 0.002 KT Freetel 0.039
6 YUTAKA 0.036 NTT DOCOMO 0.002 HANARO TELECOM 0.036
7 SHIMAWAKI 0.036 SAMSUNG 0.001 SK Broadband 0.036
38 NAITOU 0.036 Airpoint 0.001 SAKAI 0.036
9 EIICHI 0.036 SK Telecom 0.001 NORIO 0.036
10 TAKEUCHI 0.036 KAIST 0.001
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