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5G Requirements & Standards
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5G Train: Trial to Full Service
Providing Multi-Gigabit Mobile Backhaul Solution to Trains

For Passenger

Internet on Board Passenger- Entertainment
(HD Video Streaming) Assistance & Info. (Movie &TV)

Security Train Control Crew Assistance
(Real-time Monitoring) | (Video Call Ticket sales)



Korea & US: Early 5G Deployment from Samsung

The first country to adopt 5G on a large scale was South
Korea, in April 2019 — 2.5M Users

Samsungis the largest supplier for 5G base stationsin = AT&T, Verizon, Sprint, T-Mobile
South Korea at launch - 53000/86000 base stations = Trials ongoing (Ericsson, Samsung, Nokia)
= Verizon Speed Test
= 1.4 Gbps in Chicago
® Samsung NW and Samsung S10 5G

Stranger Things (entire first season) on 5G: 38.78 seconds
Stranger Things (entire first season) on 4G: one hour 16 minutes

= Latency ranges from 30ms down to 17ms on 5G

m/2019/0: ! 1 hes-geforce-5g-cloud-game-with-nvidia,
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Commercial 5G in 2019 — Its Real Now!

55 ‘Early’ Commercial 5G networks in operations by end of 2019

Vi \\ ,I Commercial 5G Launches by End of 2019

Shows the existing 5G networks and the 5G launches that operators have
publicly announced will be operational before the end of 2019
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Sense, Analyze & (Pro)Act
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5G FWA (Fixed Wireless Access)

5G Connectivity Node for Smart City

5G "Wireless Fiber" at Home for High Speed Internet, VoD etc
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5G Connectivity Node Provides Gigabit Connectivity for Smart City

56 In Dense Urban (s00m radius)

Connectivity Node LTE Small cell (cat.m1 & cat.Ns1)

/-s-——ﬁ Ill / 5x 240Mbps = 1.2Gbps

Gigabit

loT Sensor

j @ Public Wi-Fi
1 . 5x300Mbps = 1.5Gbps

Traffic
5G Core ; 250 x 256kbps = 62.5Mbps
5G Access Unit ’ Intelligent Surveillance (CCTV)
s 10 x 24Mbps = 240Mbps
( D._:, \ Digital signage
Street Light — 5 x 24Mbps = 120Mbps
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5G v2X

High-definition Map Update

Remote Driving
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Immersive Services

Immersive Service Experiences Enabled by Innovative “5G” Devices

Wearable/Flexible Mobile Device

UHD Video Streaming Real-Time Interactive Game

" Smart Map/Navigation
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5G: Connected Things

AUTOMOTIVE
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increasing wireless capacity nnectin connecting saving 90% energy perceiving zero downtime
1,000 times billion people 7 trillion “things”
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