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2010 20114 2012 2013 2014|2015 2016

20172018| >

Rel. 99 | W-CDMA

Release 4 | 1.28Mcps TDD

Release 5 HSDPA | | |
] Release 6 | HSUPA, MBMS | | |
v *
<«— Release 7 | HSPA+ (MIMO, HOM etc.)
ITU-R M.1457 | | |

IMT-2000 Recommendation \ReleaseS LTE

Minor LTE enhancements

ITU-R M.2012 -~

Release 10 | LTE-Advanced
Recommendation

\

Release 11

Release 12

ITU-R M.2083
IMT-2020 Recommendation
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Enhanced Mobile Broadband

3D video, UHD screens
; Work and play in the cloud
; Augmented reality
; Industry automation
L]

Gigabytes in a second _I_.

Smart Home/Building

Mission critical application,
e.g. e-health

Self Driving Car
Future IMT ‘

Ultra-reliable and Low Latency
Communications

Voice

Smart City—L

Massive Machine Type
Communications

8 2 2 im >R HBE{EEEEL
(massive MTC) (URLLC)
Three use case categories
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eMBB .
Peak \(\\g‘ﬂ \mportan o User Experienced
Enhanced Mobile Data Rate /‘—\e Data Rate
Broadband
Area Traffic Spectrum
Capacity Efficiency
Network

Energy Efficiency

Massive machine
type communications

mMTC

Connection Density Latency

Eight Key Capabilities
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Use-case

Key performanceindicator
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Peak data rate

20Gbpsfordownlink
10Gbpsforuplink

Peak spectral efficiency

30bps/Hz for downlink
15bps/Hz for uplink

C-plane latency

10ms

U-plane latency

4ms for downlink
4ms for uplink

Cell/TRxP spectral efficiency

3 times higher than IMT-A

Area traffic capacity

3 times higher than IMT-A

User experienced data rate

3 times higher than IMT-A

5% user spectrum efficiency

3 times higher than IMT-A

U-plane latency

0.5ms for downlink
0.5ms for uplink

Reliability 10 for 32 Bytes with U-plane latency of 1ms
Coverage Max coupling loss 164dB
UE battery life Beyond 10 years

Connectiondensity

1,000,000 devices/km?
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5G t New RAT °e (2020
Ret1s) > sclaclselslag
5G (202X) N
T sl

TILETHIER, AEAHE.

ClU% B
(dual connectivity,
CA)
LTE/new RAT

(C/U-plane)

New RAT
0 (U-plane)

Massive MIMO/
beamforming

TILFEIK

J
FlR B F ARG E

Jo o 9 )

B 5G and beyondTRIoTADIKEEZEYY 1S3>, SERFKIERZ U LTz 0 ICORTE 2 4% 51

MIMOHE & FEEXTIEA
E—L I, EE,
5G ?V*)lxj'f_ls/ §‘77
and
beyond :‘
(Rel.16) J < & J f f

OMA NOMA

Intentional
non-orthogonality

Flexible duplex with unlicensed
spectrum

(e.g. LTE-assisted

access)
Licensed Unlicensed

Band Band
(LTE) (New RAT)

NS

loT related LTE \

enhancements

Low cost/ Long battery life
devices
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Overview of 5G Frequency Bands

26/28 GHz Band

4.5 GHz Band

3.5/3.7 GHz Band
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[28GHZz®] 1PEIST : ETOHEE

3 184 7-Y400MHzIE

2B, BIHT (BIRETEDERE) (CHZD. 2ERBOFERVEENDORHAZMI LTS,

[3.7GHz#]
@ ® @ ®
KDDI/iHfE )L 5 —EEE BERXENMIL VZAVAN KDDI/iHiE )L 5—EEE
100MHz ™ 100MHz T 100MHz ™. 100MHz 1T
B600MHz 3700MHz 3800MHz 3900MHz 4000MHz 4100MHz
[45GHz%H]
N500MHz 4600MHz
:28GH2¥] oy
® ) @
BRENAIL KDDI/4f#E )L 5—EEE Yl AN
400MHz ™. 400MHz ™4, 400MHz ™,
P7.0GHz 27.4GHz 27.8GHz 28.2GHz 7 7 29.1GHz 29.5GHz
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Remote operation system for construction machines

—EXDEIHIZFAIF. FOFIXZSHFLGERD/N—rF—8 &AL
a1§lld)|~7|/r7)l/€aéﬁ’rﬁl,fl,\ia“o

Demonstration of 5G connected cars

KOMAT

© 2018 NTT DOCOMO
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Demonstration targeting use of road traffic condition d3
Real-time data collection and analysis of I

Remote operation systen

Telemedicine Senry

o Remote doctor’y
o — high resolution
el telemedicine se
< hospital and the
.P'r~\
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Real-time music sessions employing 5G (May 2018) docomo
Security zones with the latest image analysis technology  décomo
New concept cart docomo
“Diorama-Stadium” Synchronized TV broadcasting & real-time AR docomo
=“Diorama-Stadium” introduces new viewing experience @
+Contin H - H H H
fasacesan : by real-time AR ; enables arbitrary viewpoints to watch _ *—
watch Mi’; sports games
J ks g e *A new form of watching sports broadcast is proposed
/ » 36
4 | »Di
d # Oli = i ;
ol red By projecting videos taken in
> Ult Suzuka Circuit on the 55-inch 4-
e > Ca screen monitor, users can enjoy
< formula car racing on their devices
in 3D
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Myth and Reality of Initial 5G docomo

=Coverage
* Myth: 5GIZBEAZHNLESTHHEZS
* Real: =8BV T7HMBEBEA, BEMNTTTIT7HRRK

=Performance
« Myth: LVDTHEZTH10Ghps, ImsD KBS —E RE 12

* Real: IRk EEEL TE—VI1X5GbpsTEE . BIEIINWHER P, EithH—H—/\
—MBDEEEEICIGC TEGY M ms~ -+ ms

1 —RT7—R
« Myth: H5P B 1L —X T —X (5 Is
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