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1995 ṕ Ṗ
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V 20

β2014.1 

: 21

Ҝ ICT After Internet Before InternetҜ



10

ѫ ̝



11



12

1968 Â ṕ ︡Ṗ

1968 ṇ ḭ1978

B RC11

ṇ צּ Ḯ וֹ
ṡ Ṣ כֿ טּ ḭצּ

ḭ ḭ ḭ
ךּ Ḯ

1979 Â ṕ ể ḭ Ễ Ṗ

1979 12 Ṍ2012 ṕ 1999 ễ Ṗ

801 ḱ ḭ 7kg

50
ṇ VIP Ḯ

1988 Ṩ צּ
Ḯ

ṇ Ṍ ḱ צּ Ṍ
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1985 Â ṇ ṕ Ṗṕ ể ḭ Ễ Ṗ

1985 ị 100 ḭ 3kg

40 ḭ Ị

ḭ נּךּ Ḯ
פּ ḭ ךּ

Ḯ

1987 Â ṕ ể Ṗ

ḭ1987 Ệ ︡ TZ-802 ḭ 900g

60 ḭ Ỉ

ḭ ḭ ṇ נּ Ḯ

1991 Â ṕ ể Ṗ

1991 Ệ Ṍ1999 ễ

Ḳ 150 ccḭ Ḳאל 230g ṕỆ Ṗ

ṡ Ṣ(1993 10 ) ṡּף בֿ Ṣ
(1994 4 ) Ḯ1996 2,100
Ḯ ךּ כֿ צּ קּ Ḯ

ṇ Ṍ ḱ צּ Ṍ

ẑ NTT 10 (NTT )
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1993 Â PDC ṕ Ễ Ṗ

1993 ễ Ṍ2012 ễ
9600bps ṕὀ0.01 Mbps Ṗ ṇ צּ*

* ︡ ︡ ṕ Ṗ

1999 Â ṇ ṇ ( i-mode )

ṇ ḭ ṇ ḭ
ḭ צּ Ḯ

ṡ Ṣ ︢

ṡ ︣ ṇ פּ ḭ לּ ṇ Ṣ

2001 ÂW-CDMA ṕ ễ Ṗ

2001 10 Ṍḭ 64Ṍ384 kbps

ẑ NTT 10 (NTT )
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2006 ÂW-CDMA/HSPA ṕ3.5 Ṗ

2006 Ị Ṍ
3.6Mbps Ṍ14Mbps

2008 Â ṇ (3G )

WiFi ṇ Ḯ

ḭ ḭ ṇ ṡצּ Ṣ ︡ Ḯ
ể צּ קּ Ḯ

2010 Â LTE ṕ3.9 Ṗ

2010 12 Ṍ
37.5 Ṍ150Mbps

ṇ ṇ Ḯ
צּ ︣ Ḯ

2015 Â LTE-Advanced ṕ 4 Ṗ

2015 3 Ṍ
110Mbps Ṍ1Gbps

︣ ḭ ︡ צּ Ḯ
אל︢ ḭךּ 4G Ḯ

ṇ Ṍ ṇ Ṍ
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75

Web

Facebook

Instagram

1/900



19

G



20ᵀ Ѻ̴̲́͛˲ ᵡ ƿ ǈθЖȕ ǌθЖǀ

1990 2000 2010 20201980

(bps)

10k

1G

100M

10M

1M

100k

Ễ

ṇ

ṕ Ṗ

ễ

LTE-Advanced

Ệ

30 10

( )

10G

ệ

LTE

3.9

3.5

10

ể



21

5G Wi- Fi
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IoT
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IoT

4G

5G

2015/4

/

5G
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EU-Japan Symposium on 5G  2016 2 8 10

᷉
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CRM

IoT R&D

IoT

Å

Å / ṕ Ṗ
Å

Å HEMS
Å Ẁ Ṋ
Å Ṋ Ṋ

Å Ẁ

Å ṕHVAC Ẁ Ṗ
Å ṕ FAX PBX IT/

Ṗ

Å Ṋ

Å ṕ Ṗ
Å

Å ṕ
Ṗ

Å ṕ Ṗ
Å

Å Ḳ
Å

Å Ḳ ṕ Ṗ ṕ ἲ
Ṗ

Å ḲCCTV Ṋ

IoT 2025 1,336

2025
ṕ Ḳ Ṗ

20.4 - 190.8

24.0 - 42.0

49.2 - 139.2

8.4 -18.0

145.2 - 444.0

19.2 - 111.6

25.2 -88.8

111.6 - 199.2

67.2 - 102.0
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ỄḲLPWA ḲMobile Internet of Things
Low Power Wide Area Connectivity
GSMA Industry Paper ṕ2016 3 Ṗ

V ḭ ḭ טּ צּ ṇ צּ ḭ ︣ כֿ
ḭ ︣IoT צּ Ḯ

V ṇ ḭPC קּ צּ ךּ ︡ḭLPWA ṇ
צּ IoT ḭ ḭ קּ צּ Ḯ

ểḲ IoT ṕ Ḳ 28 Ṗ

ḲEricsson Mobility Report ṕ2017 6 Ṗ

Io
T

צּ

ṇ צּ Ḳ10 ṕbillionsṖ

ṇ צּ IoT

CAGR
ṕ Ṗ

ṕ Ṗ

ễḲ ṇ אל
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V וֹףּ IoT 20% Ḯךּ ḭ ךּףּ IoT ︣ 60%
ṕשּ ḭ ṇ ḭ IoT צּ Ṗḭ טּ Ḯ

V ḭIoT וֹףּ ṇ טּ ḭ ךּצּ ︣ טּ ḭ ệ
Ḯ IoT ḭךּ ṇ ṇ צּ Ḯ

IoT וֹףּ

2-2

2-1
ṕ2014 ḭ ṇ Ṗ

ṕ ḲJEITAṡ ︡Ṣṕ2015 12 Ṗ
Ṗ

1-1 IoT IoT

1-2 וֹףּ IoT ṕ ṇ Ṗ

ṕ Ṗ ṥ Ṧṕ Ṗ
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ṕ ḲCIAJṡIoT Ṣṕ2017
6 Ṗ Ṗ

ḭ ḭ ḭPONḭ ṇ ṇṊ ḭ

ḭ ṇ ṇ ṕ Ṗ

ṇ
ớỎ Ṋ ḭ ḭ ṇ ṇ ḭ Ṋ ḭ

ḭ ḭ ṇ ṇ ṇḭ ḭ ḭ

ḱ ṇ ḭ ḭ

ṥ Ṧ ṥ Ṧ

ṕṾṖ ṕṾṖ

ṕẑṖ לּ IoT
IP
IP צּ

/ קּ
ṕ Ḳ ṇ ṕ Ṗ ṇ ṕ2014 Ṗ

Ṗ

ṥ Ṧ

IoT

20.5%

IoT

61.3%

266

54

1.8

1.1

ṇ
ṕ ḲPCשּ / Ṗ

ṇ
ṕ ḲPCשּ / Ṗ
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12 6

ICT

IoT

ADAS/

3D

May 2013McKinsey, Disruptive technologies: 

Advances that will transform life, business, 

and the global economy

2025 12
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2020 וֹ

Ḱ ṇ ḱ ṇ
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Â ṇ ḭ
שּקּ Ḯ

צּ Ḯẑ צּ ךּ ךּ

Â 5G ḭ ṇ ḱ טּ ṇ
כֿ ︡ ἲ ṇ ︡ צּ



342020 ḱ וֹ ṇ

צּ ḭ
ךּ לּ

ẌAR/ VR Ẍ

ṇ ṇ ︡ ṇ ︡
שּ ḭ AR אל צּ אל ḭ

ṇ ṇ ṇ קּ Ḯ

ḲNTT

Â Ọờ ṇ ṇ ṇ
ṇ ḭ שּ ךּ︡ ṇ צּ

Â ṡ Ṣ ךּ ︡ ḭ
פּ ךּףּ ḭ כֿ ךּ פּ לּ
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2020 וֹ

Ḱ
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צּ

Ḳ 28 ṕ Ṗ

Â 27 ḭ 600 ṕ ṇ
Ṗḭ 550 ḭ Ḯ

Â צּ קּ כֿ ḭ ךּ
צּ



37Ḳ

צּ

Â Ṅ ︣
פּךּ ︡ ︣ צּפּ

Â ệỒ ḱ ךּ כֿ
ḭ כֿ ךּ וֹ כֿ צּ

Ẍὕ ὕ

ḲNTT
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2020 וֹ

Ḱ ṇ ṕ ḭ Ṗ
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ḭּצ

Â ḭ65 צּ Ỉ ḭ75 ễצּ ḭ

︣ צּ

Â Ṅ ︣ ṇ ḭנּ ḭ ḱ

ṇ ḭ פּ / צּ צּ
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צּ

Â ḭ55 צּ 34Ṿ ︣ ︡ḭ29 10%
ףּ ḭ צּ

Â ṇ ︡ ḱ צּ ︣
כֿ ḭ צּ



41Ḳṡ Ṣ

טּ פּ

Â צּ אל ḭ צּ קּ

Â ḱ 5G ךּ כֿ ḭ פּ ḱ
ḱ קּ צּ Ḯ

Â ḭ ḭ Ḯ

Ẍ

ḲNTT



4242

ḱ צּ

Â צּ ḭ ḭ פּ ḭ ḭ ḭ
צּ שּ

Â אל ṇ ṇ ḭ
︣ כֿ ḭ ︣ ḭ

וֹ כֿ צּ קּ ṡ ךּ Ṣ צּ

Ḳ 28



43ḱ ḱ ṇ Ḳṡ Ṣ

צּ ︣ צּ ︡ Ḯ צּ ︣
ḭ ︡ḭ Ḯ

Â צּ ︡ ךּ ḭ ḱ צּ Ḯ

Â צּ ︣ כֿ ︡ ︡ ︡ צּ ︡ ḭ
וֹ צּ ṇ צּ ḭצּךּ ḱ ệỒ ḭךּ
פּ ṡ Ṣ ︣ כֿ ḭ ḱ ḱ ṇ

︣ כֿ צּ Ḯ

Ẍ

ḲNTT
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2020 וֹ

Ḱ ṕ ︡ḭ ḭקּ ךּ Ṗ
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צּ︡

ṇ

Ḳ ṡ Ễ ︣ Ṣ

Â H18 פּ H23 Ỉ ḭ 11,160km ךּ
צּ אל ḭ צּ

Â צּ צּ ︣ כֿ ḭ
צּ ︡ ךּשּ ḭ ṇ קּ ḭ

קּ וֹפּ כֿ צּ קּ ḭ צּ
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ệỒ וֹ
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(Ễ) ḱ

(ể) ḱ

(ễ)ệỒ

V ḱ
V

VệỒ

VệỒ ךּףּ

V ệỒ

V

ṥ Ṧ

ệỒ ễ

Ẇ 2020 ệG ḭ(1)וֹ ḱ ḭ(2) ḱ ḭ
( 3)

5G וֹ
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¸ệỒ אל כֿ ḭ ṇ ṇ

︡

¸ צּ קּ ṇ ︡ḭ

ךּ

צּ ṇ

ṇ

ṕểṖệỒ וֹ ḱ

5G ṕ2015 ṌṖ

ḱ ḭ ḭ ḭ
︣

5G ṕ2017 ṌṖ

ḱ וֹ ḭ

Ṅ צּ ︣

ệỒ
נּ

ḱ

וֹ
5Ồ

FY2015 2016 2017 2018 2019 2020 2021 2022

ḱ
ṇỢ

2023



49ֻὕ ὕ ₳ 29₴↓

5Gbps

10Gbps

30km/h
4.5GHz
28GHz

/
28GHz

(ATR)

2Gbps 90km/h 28GHz

1ms

60km/h

4.5GHz
28GHz

KDDI KDDI

90km/h
SB

100 /km2 /
3.7GHz
4.5GHz
28GHz

(NICT)
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ϐ

ͪ ᷂ḹ

̝ ᷂ ҍ

5G ⱪ ᷂Ḣ ̝ ͈

̭ ├
1 ↓

Ẏ10Gbps

ẉ ֿ
100ʠְ/ 2

ḭệỒ
ỔỎở ךּ︡ ︡

ỔỎở



51ṕỄṖ ḱ Ṩ5G

2015 2016 2017 2018 2019 2020

ITU

3GPP

ṇ 13
ṕṌ2016.3 Ṗ

ḱ ṕeMBBṖ/ ṕURLLCṖ
צּ Ḯ
ḱ2017 12 ḭLTE ︣

NSA Ḯ2018 6 ḭ
5G ︣ SA

ḱ
︡ 5G

ḱ 5G ṕ
Ṗ

ḱ IoT
ṕfeMTCḭeNB-IoTṖ

5G ṇ ṇ
5G

IMT 5G ԅ֩ԓԃ֘ӽԃԐ

ṕWRC-15Ṗ

ṕWRC-19Ṗ

5G ṇ

ḱ 4G

ḱ IoT
ṕeMTCḭNB-IoTṖ

ṇ 16
ṕṌ2019.12 Ṗ

ṇ 15
ṕṌ2018.6 Ṗ

5G ︡
IMTצּ

אל

ṇ 14
ṕṌ2017.3 Ṗ

NSA SA

ẑNSA: Non-Standalone
SA: Standalone

2018.5.28



5252ṕỄṖ ḱ Ṩ ḱ וֹףּ 5G

ẇ 2020 5G וֹ ḭ ḱ ךּףּ 5G צּ
ẇ 5G ḭ ḭ
ẇ ṇ ḭMoU ḭ ḭ
ẇ 5G וֹ ḭ



5353ṕễṖ ệỒ

G

2016 10 5G

2017 9

וֹ נּ

3.7GHz

4.5GHz

28GHz

2020
¸ 2018₴ẃ ̏ ὑ 2018₴↓ ק Ҋ ►

¸ 3.7GHze ֗ 4.5GHze Ẏ500MHz₦ 28GHze Ẏ2GHz₦ ͪ

2018

2019 3


