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' 5G target performance

5G radio access will provide a total solution for a
wider range of requirementsin 2020 and beyond
« 1000x capacity/km?

Higher system J
Higher data rate h

capacity
. * RAN latency : < 1ms
« Typical data rate: 100x faster 5 G
(Peak data rate: > 10Gbps)

‘ Reduced latency

Massive device Energy savings &
connectivity cost reductions
2x more connected devices Energy savings for [

2d areas, M2M services)



¥  DOCOMO's 5G technical concept

Existing frequency bands Higher frequency bands
(Saturated) (Higher data rates using wider bands)
’ ’ ” Wide Super-wide
/\ /\ /\ ) (e.g. > 3GHz) ) (e.g. > 10GHz) Frequency
{ ¢ P N & 4%
Connectivity and mobility Efficient high data rates
maintained using lower @ transmission using higher/wider
frequency bands frequency bands
— -
f Further cellular Exploitation of higher h
enhancements frequency bands
Non-orthogonal multiple Small cells, Massive MIMO, ‘
access (NOMA), etc. New RAT, etc.

w

Frequency agnostic enhancements
< Phantom cell concept >
Radio frame design for reduced latency & M2M, etc.
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' 5G real-time simulator .

H Real-time evaluation of 5G system performance and
demonstration at ultra-dense environment (e.g., stadium)

i} 5G real-time simulator
H Demonstrations

> BW extension x NW densification
v'"NW densification using small cells
v'BW extension at higher frequency bands

> Technologies for higher frequency bands
v'"Massive MIMO @ Small cells: 128 antenna elements

> Download & play of high resolution movie (4K)




» 5@ trials with Eight leading =~
mobile technology vendors

Existing bands Exploitation of higher frequency bands
N A
" UHF bands " Low SHF bands  High SHF bands EHF bands )
Ex. 800MHz, 2GHz 3-6GHz 6-30GHz > 30GHz
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New:5G ; waveform R
“For'IoT, M2MIi 9
Robustness for high mob|I|ty --
MIMO multiplexing for-MBB
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Dyna 'c virtualicell

Superhlgh -dense deployments
v FIembIeceII/antenna configurations
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32 antennas

- Few units Flexible configuration ~ Many units
~ Many place € = > Few place
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Massive MIMO @ 5GHz e—

Application to low SHF 128 antenna-element AAS
Multi-beam multiplexing
Active Antenna System
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New radlo mterface concept .
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downlink throughput
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MassivelMIMO @ 28GHz|

g Ultra [W|deband

» Beam-tracklng at base station and user,dewce
i . || ——
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Multi-beam multiplexing
Beamforming @ 44 GHz = .<¢
Virtual Massive MIMO for Yu'n
super high bit rate
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mmWjradiolaccess|@,70GHz
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For dense'small’cells’and/indoor/hotspot
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mon-OrthogonaI Multiple Access (NOMA’

Advanced multiple access

FEorgfurther cellular enhancements
Powerzdomain user muItipIexing- -
Advanced receiver (SIC) |

B - e : | 3 .Reoeved Throughput .RECIGVEd Throughput
._|||||||||I::}||I>f _}lllllﬁiiiii|||||L>f —

OFDMA (LTE)
OFDMA(LTE) NOMA
Intentional Non-Orthogonality
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NT)M vs. OFDMA:

Short term Long term Max Value Short term Long term Max Value
18.7 18.1 19.1 Mbps| MS #1 UE #4 27.6 28.8 32.8 Mbps

MS #1 | UE #2

N = Z2
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[hannel Sounding at 20 GHz Band

Rx antenna -~ | Control &
‘ iData collection'units
12.3cm 0 : ‘
4——

7mm

Ant. Element

Measurement ¢
(Base-station'si



™" Approach for DOCOMO’s 5G launch

2010 2015 2020 >
5G requirements

and
technical concepts

Development of
5G real-time simulator

EEEE 5G launch
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