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Enhanced mobile broadband

Gigabytes na second _1___ a

[— 3D wideo, UHD screens

1 Work and play m the cloud
Smart home/building | = -

; Augmented reakity
| Industry automation

Voice ———— Mission cnifical application
Smart city & "%’ Self driving car
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Massive machine type Ultra-reliable and low latency
communications communications

Ref: Recommendation ITU-R M.2083
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LTE Guard Band LTE In Band

NB-loT deployment case
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By December 2017: complete Stage 3 for Non-Standalone 5G-NR eMBB (incl. low
latency support) with Option 3
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- eMBB

5G Target (TR 38.913) LTE-A Target

20Gbps (DL), 10Gbps (UL) 1Gbps (DL), 500Mbps (UL)
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| ow Latency
5G Target (TR 38.913)
0.5 ms U-plane latency

0 ms mobility interruption time
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5G NRIZRFT=-5R1t. EELEDIERFEFZATIL (1/2)

Massive MIMO High Throughput U-Plane Ultra Low Latency
>11Gbps <0.5ms
Cell Dl
orserae all e )

23 UEs of both static and mobile types, 24 Layers * new frame structure and numerology
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MU-MIMOE] IF@ 7 aka)Lé, miEi One-way U-plane latency:
DHERMEZFRALT, FREICEWVLERK 330m, 580m, 880m LOS
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Fixed rank 1 Fixed rank 2 Adaptation

2 DL Streams per UE. 23UEs
One UE achieves several hundreds Mbps.
Different types of calibration in BS were compared.
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Configuration: 30kHz SCS, 7 OFDM symbols / TTI
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L‘ Compatible Evolution &

4G UE 5G NR

2.3/2.6/3.5GHz
64T64R Massive MIMO
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mmWave
(~1GHz/
Band)

5G Target (TR 38.913)
20Gbps DL throughput

30 bps/Hz DL spectral efficiency
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EU
CHN
JPN
KOR
USA
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World Cup
2018 Pre-Commericial
[ Olympic
2020 Commericial

1* r*: China 2020 _ I _
2017 Commericial LS\ Winter O ympic
Pre-Commercial EU2020 0, 2018 Pre-Commercial

Commercial E ]

Qatar 2020 UAE 2020 Expo
Commercial Commercial

Pioneer bands: 3400-3800 MHz , 700MHz, 24.25-27.5 GHz

3400 - 3600 MHz for 5G trial, considering 3300 — 3400, 4400 — 4500, 4800 - 4999 MHz, 26 & 40 GHz
3600 — 4200, 4400 — 4900 MHz, 28GHz

3400-3700 and 26.5-29.5 GHz

28GHz / 37-40GHz / 64-71GHz

These are not exhaustive, other announcement have been made by different operators/countries
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WRC-19 candidate, global primary Mobile Service band
B WRC-19 candidate, not global primary Mobile Service band

[ ] Notin scope of WRC-19 Al1.13

RSPG candidate
pioneer bands

FCC R&O bands

WRC-19 Al 1.13 studies
concentrate on

JPN MIC

KOR MSIP

Tuning Ranges

0.85GHz

3.25 GHz

“26+28"

N

15-19%

45 |
W Confimed
3 Likely
B TBD

“38+42"
16%

24.25-29.5 & 37-43.5 GHz MNHELL{x#
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Diffraction Loss: >18dB Concrete Reflection Loss :<10dB
BS Antenna

Glass Reflection Loss :~6dB
(incident angle 10-60 degree)

BS
ntenna //‘1

Building1 Building2 // BS
i// UE P1 L i//
UE P2 LOS UE
TAara(TE#ERAL, BT —HRERER,
RSATTRMEEERDH TS,

mmWave + C-band? Dual Connectivity[Z
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* Long distance coverage trial > 1km

Sl ik,  Mobility trial,

' « Use case study
‘i’i ; aCro B etc....
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