docomo

SGRMRRICMITZNTTRIENZE

B KE
NTTRIE SGitfEE




S5GHEEAT 21—

5G VAT L
< AV AT LB »A
ey e ——
docomo SGH—F 2 Bt 5G+HA
A\\RcC15 A A\Rci19
Workshop
[ Requirements ] [ Proposals ][S/ecifications]
Rel. 13 Rel. 14 Rel. 15 Rel. 16
Chgnnel Model SI {
Reguirement S| > /
K caY Technology Sl . ..... 4
ey e Wis
]
Wis
M

© 2015 NTT DOCOMO, INC. All Rights Reserved.


http://www.itu.int/net/home/index.aspx

SGHEFAAL A —>

@ 2020%F. B E-ABELEROVDEBETDIIVFZHS5GEA
- 5GOMmE=Lte, BEILLZLTE(eLTE)DEIVICH—IN\—LAILTEA
- New RAT&elLTEISRBICEIEL TER
- AV EYI - NFVEVIDIEER T ETEHEA
- WBAREICHBTS. 3B -HETHOEALERE
@ FDE. 56HOTV7EMHN. HEETIL K. MHETIE, ESICE VAR THDOIEL TR
gﬁiz’lﬁi&'&?ﬁ-’( SVR)EFRALTESSICER-KBEL, 5GEESICHIRL /=8 #M5(5G+)
L

ETHERTYT Moy -BHET)T
2019%FF T LTE LTE LTE LTE




FIERYFT—IDEIE ~SCGE AETIE

> BAYER : BIFREIRE De L TE L#EIKEIDNew Radio (NR)D1 > —J—T(C KD 5GIEMH
(J2RF>R7O-2)
> 3K O 7 (NextGen)ZEA L. ASAS 2 TCBURY —FF7I0F v EH(CL DRI
H—EXEH., NRZBIFEIKRECEEA. 5G NREMMERAET],

<5GEA®> <S5GEAMIR> <FIE>

[ NextGen

a7
2y hO—2 EPC

FELCVIPDITF
ﬁ_";é’g‘l/—ﬁ

mmrorA
o
\ 4 \ 4

© 2015 NTT DOCOMO, INC. All Rights Reserved.



Early 5Glcml77= iR &%

Device Spectrum availability

Bandwidth availability
Below 6 GHz e

400MHz
3.4-3.7GHz onIy for 4G 3.3-3.6GHz onIy

| 3842H | wove | © | © | ® | © J © J =~ [ &

Frequency

S © ® ® © ® S
4.4-4,99GH:z 500MHz 4.4-4.5,4.8-4.99GHz
onl
. S © S © S S S
5.15-5.35GHz 200MHz Indoor only Indoor only Indoor only Indoor only
in 5.10-5.25GHz
) ® © @ © ® ® @
5.47-5.85GHz 380MHz Not available Not available Not available
above 5.725GHz above 5.725GHz above 5.725GHz
Above 6 GHz
© ? ©? ©? &S © @
24.25-27.5GHz 3 250MHz 24.25-24.45GHz, Unlicensed band
’ 25.05-25.25GHz L25GHz is used for V2V
27.5-29.5GHZ 2IOOOMHZ . @
27.5-28.35 GHz

*Unlicensed frequency bands, which are mainly used for Wireless LAN now.
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5G Experimental Trials [w/ 13 vendors]

oG experimental trials are being started since Q4 of 2014

Existing bands Exploitation of highgr frequency bands
" UHF bands " Low SHF bands High SHF bands EHF bands )
Ex. 800MHz, 2GHz 3-6GHz 6-30GHz > 30GHz
o ) ) fre (=
Frequency

&2 Huawe FUﬁTSU NEC ERICSSON Z@AW NOKIA

Key devices/Chip System solution Measuring instruments
sets vendors vendors vendors

(intel' QUALCOMM’ Panasonic ,WQE}}@[?G';I E%Hue 2SCHWARSE
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5G Experimental Trials: List of Publications

. 5G Trials with Ericsson . 5G Trials with Fujitsu
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Sub 6 GHz bands




Above 6 GHz bands




Channel Propagation
Measurement




Measurement of Multipath Characteristics for Indoor Environment

Indoor Environment

® Tx: 1.5m height, omni directional (5dBi)

=

= : 7.2m

deg.
Rx

[ 1

Tx

® Rx: 1.5m height, horn ant. (26 dBi)

Angle of the horn antenna
-Azimuth:0=>»360 deg./2 deg.

-Elevation: -40=»40 degq./8 deg.

I

3 1aple [ Steel shelf

3 concrete pillar

Measurement Results
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Measurement for Propagation from Room to Corridor
Environment Measurement Results

Received

® Tx: 1.5m height, horn ant. (26 dBi)

® Rx: 1.5m height, horn ant. (26 dBi)
Angle of the horn antenna
-Azimuth (0=»360 deg./ 2 deg.)
-Elevation: 0 deg.

.
3#,.1 AN R '

Azimuth|[de

0 Corridor Few of paths exist

18850 350 450 550

Delay[ns]

Room 2

\r

e ".ﬁi i?«’&*h'uf:! ‘

* :' I “4
;-c _."!k'ﬂl.
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Measurement for Scattering characteristics
Measurement environment ® Tx: 1.5m height, horn ant. (26 dBi)

® Rx: 1.5m height, horn ant. (16.4 dBi)
0.45m

1.67m

Steel pole Human body

Tx 15m

Building = ™% Measurement
‘ Area
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Measurement for Scattering characteristics

Comparison of Diffraction and Scattering

Diffraction

® Tx: Horn (26 dBi)
® Rx: Horn(16.4 dBi)

Scattering
o=

e
............................ TX ®Eam
4 RS
RXx

® Scatt. by pole > Scatt. by HB > Diff.
® Scatt. by HB is stronger than Diff.

-120 -120 — " Scatt. /wo
- Scatt. /w pole
Diffracted

- : - 1 Scatt. /w HB(315 deq.)
c 130 wave by = 130 ; Y-
S w140 | corner & =140 | Scattering wave from pole
c O | £ © . !
= =150 - = 150 - Scattering wave from HB
o o

-160 - -160 -

-170 —— -170 ——

250 27

0290 310 330 350 370 390 410 430 450

Delay[ns]

250 270 290 310 330 350 370 390 410 430 450
Delay[ns]
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Measurement for Scattering characteristics
Scattering from HB w/ Rx ant. rotati Scattering from HB (scatt. pattern)

® Tx: Horn (26 dBI)
® Rx: Horn(16.4 dBi)

Tx D

Tx

Excess Path Gain [dB]

Delay[ns]

—30 —20 —10 0 10 20 30
Rx Antenna Angle [deg.]
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Development of Channel Sounder

Study for channel property at 20 GHz band
High-resolution measurements with massive antenna (256

antenna elements) h
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Nokia + Beam Visualizer
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Multi user beam visualizer

5G Beamforming Visualizer
Throughput Total tati
2.08 s 1.04c0p:  1.04 cops
- ® r s n [Gbps]
. : L '..' ’ .7

MM Wi =
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Multi-user & multi- vendor beam visualizer
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Beam visualiser for reflection

! 3

N El ¢

5G Beamforming Visualizer

Throughput

1246,
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5G Tokyo Bay Summit on May 24-26, 2017 @ Tokyo Big Sight
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5G Tokyo Bay Summit on May 24-26, 2017
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8K Live and Multi-Video Streaming

(M %) + docomo
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