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51/\ 5G and 4th industrial revolution

5G plays an important role in 4t industrial revolution because of
advent of new business phase through convergence of various technologies

Cyber space M Physical systems execution

Huge Data Transmission and Analytics

%N ETWORK

All connected / Ultra Low latency / Ultra High speed / Ultra Secure




51/ { Value

SKT is aimed at making everything in offline transform Online/Mobile by 5G
and providing differentiated Speed, Connectivity, Stability and Security

[ SKT's Perspectives] [ Value Proposition ]

Speed
By transforming offline @ Spee
objects into mobile ones, ™ ‘{ @ Latency
5G realizes CPS* in 4th R ” @ Connectivity
industrial revolution era SKT's @ Security

Brand-new 5G

® Stability

* CPS: Cyber Physical System



%X SKT’s network evolution history

As the largest MNO in Korea, SKT holds top-level technical expertise
from 1st generation to 5% generation

5th Generation

Standard Based

5G Pilot
(2017 Dec)

4th Generation

3rd Generation

Collaborative

5G Autonomous

YZVOC(Z)?)MA Driving Pilot
2nd Generation (2018 Feb)
2Mbps LTE-A
CDMA Digital EAhE)
st i Mobile Comm. 150Mbps
1st Generation e A

5G Global

Standardization
(2018 Jun)

144kbps HSDPA

Commercialization
(2006)

Analog Mobile
Comm.

LTE-A PRO

Evolution
(2018)

CDMA 2000

Commercialization
(2000)

(1984)

d4

1Gbps




5G Commercialization

2018 2019 2020
"17.3 18.6 19.12
Release 15 Release 16 Release 17
3GPP 5G S| 5G NR WI Phases 1 5G NR WI Phases 2
5G Specification T'17,1z 1’18.6 T’18.12 T'19.12 (tentative)
R15 early-drop 5G phase 1(SA)  R15 late-drop 5G phase?2
completion (NSA) completion completion completion
Commercialization 4 v 5G commercialization
5G spectrum auction| ‘18.6 18.12
in Korea
<Status of 5G spectrum allocation>
3.5GHz LGU+ KT S KTel eom
| | ¢
3.4GHz 3.42GHz 3.5GHz 3.6GHz 3.7GHz
28GHz KT LGU+ SK Eleco m

26.5GHz 27.3GHz 281GHz 28.9GHz
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331/\ R:eady for 5G services

SKT has prepared for 5G commercialization through various demonstrations
combined 5G with vertical services such as connected car, AR/VR, game, etc.

‘ SK “an
SK,I’:;lecom od Welcome To

5G Connected Car (‘16.11) 5G AR/VR Stadium ('17.3) 5G Igloo for AR/VR Winter Sports (‘18.1)

. . . 5G Press Center for . .
5G Autonomous Driving ('18.2) Inter-Korean Summit (“18.4) 5GX Game Festival (‘18.8)


https://www.youtube.com/watch?v=sa9THLc0b7Q
https://www.youtube.com/watch?v=sa9THLc0b7Q

55,{
A\ Automotive as 5G killer service

SKT is specially interested in Connected/Automotive car among 5G services

Massive Mission-Critical
Internet-of-Things Internet-of-Things

(loT) (Automotive)

Smart Metering *  Vehicle to Anything
Smart Factory *  Autonomous Driving

Personal Wearable Sensors O Remote Controlled Machines

Iron Man 2 Data source: Tesla



33}:{ New Mobility from SKT perspective

Cooperative driving platform through
real-time Estimation/Analysis/Control

High Definition map
providing real-time updates

=
L

AD* Platform

* Autonomous Driving

5G based C-ITS Communication
Infrastructure

Autonomous driving algorithm
with 5G-V2X, HD map

@ = P

Autonomous MaaS*

Dri\[ing * Mobility as a Service
On-demand mobility service

using 5G-V2X, HD map, platform and AD



5G V2X & C-ITS

Fﬁ}/\{ New Mobility

Vehicle

Connected Car service focused on safety
O WA A
Blind Curve @
Disabled

FCW (V2V Only)

High throughput

Based on 5G with ultra low latency and high throughput

providing autonomous driving infrastructure through V2NVirtual vav/val
with real-time and high-reliability

S O X
M- )
WX @
[ See-through / Data Sharing

Autonomous Driving

Cooperative/Remote Driving
Cloud based AD
'''''' )

Data & High throughput
____________________ Remote drving
20Gbps || 56 V2 Higher throughput i
K. Higher reliability |Cooperative driving ,,'
F See-through :
," Traffic Infor. |, - Lower latency |
700kbps |/ Construction section  (Virtual V2 W','
I
IoT Data !
'l
!
“ Llatency
10ms
Low Latency

1
]

1

I

',' Position Tracking

100kbps /' {
+ Latency 10ms =» Autonomous driving satisfaction

+ See-through, Remote Driving, etc

Dat.
ILTE V2X ’
00 [ Traffic Infor, |/ V2V only
kbps l’ Construction section
,’I IoT Data Basic Safety 59rvic§f
100 1’ Position Tracking ’:
I .
kbps e S S S S A S S 2 Latency
100ms
Low Latency

Latency 100ms =» Basic Safety satisfaction
Exchanging information, ADAS, etc.




Ei}:z New Mobility

Autonomous Driving

5G-V2X based cooperative and autonomous driving

Radar Sensor)'ZOOm)

C‘ i g

Camer&nsor (~100m)

LiDAR Sensor (~200m)

Autonomous Car - Sensor Configuration
- 11 Camera, 6 Radar, 3 LiDAR, 1 GPS & INS, 1IMU
UBER Autonomous Car - Sensor Configuration
- 7 Camera, 10 Radar, 1 LiDAR, 1 GPS & INS

+ Using sensors such as LiDAR, Radar, Camera, etc.
» Possible accidents in blind spot

beyond the limitation of sensors

5G V2X based cooperative

and autonomous driving

S -
: - -
= 0 - \
r’\’\ " and
‘ Virtual V2V__ - _ Hi"‘— e g
-, \ (A
e ‘. Virtual V2I e
//’
4
V2P ,/
K

+ HD map update for real-time traffic information
+ Accident rate decrease owing to cooperative driving




5}:{ New Mobility

m

HD map

HD map have high precision level because the self-driving cars need

precise instructions on how to maneuver themselves around 3D space.

247AM 1 B

T W

Ak 257 MR

-4 2 Notification about

accident or..m

0 ot 3242
o M :
(A construction A

+ -
i ﬂm;tuwz
% tT111¢t
o EENOISHIAAT 3t
& 274m 2309148 ™= ¢ 12.8km 16 =

+ Navigation, notification about accident or construction
+ Point of Interesting, Rout planning

Using high precision at centimeter level

Real-time traffic information at lane level
Iniorma"tion about ageident/conStruCtOM ™=~ atimm s
: e - == PO GUTiche

A_.‘ e

f Plan for changing lane

+ Real-time traffic information at lane level
« Information about accident/construction
+ Simultaneous localization and mapping

10
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5, { New Mobility AD Platform

Platform to Predict/Estimate/Analyze autonomous vehicles in real time

Estimation/Analysis system

for Autonomous driving

HD map Cooperatlve
driving
Open API
Open API
AD Platform
Smart[Fleet]
OBD/ADAS V2X service Raniting EEm
HD Map 9 9
Smart/Fleet] Lane-level, Global
Data analysis
Data management i
g9 Connected Car HD map Update AD Analytics
Platform AD Sensors
Peripheral :
eriphera Security/Authentication HD map Service AD Control
Lane-level RTTI, etc.
HD map
Update Device P
+ Pseudo real-time service
« Analysis on traffic flow or driver + HD map, Route Planning for autonomous cars
+ Enhanced analysis on traffic information




%};{ New Mobility Maa$

Firstly, development of the on-demand
autonomous driving shuttle bus service

Maas*

Autonomous driving shuttle bus service

HAZEME]

, SHEAIKR K
CT I )
BRSNS/ My

77
LS

au

«» Bus Information System, Bus Management System + V2X based Cooperative Intelligent Transport System
+ Predefined route + On-demand service
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51/{ Mobility R&D Status Seoul C-ITS Project

World-first downtown autonomous shuttle service will be launched as a part of Seoul C-ITS Project
Future mobility services such as traffic safety, 5G connected car will be achieved via C-ITS/V2X

AUtonomOUS DriVing TeStbed ,““ Scenario Candidates
/ DMC Center
@ Sa ng am [ " - + PedestrianWarning

*  PathChangeaccordingtoSignal

oo | - 5GX autonomous driving testbed on

* VirualTrafficLight

Seoul C-ITS Overview

b3 /4
“a, | DigitalMediaCity
g Station

public roads near Sangam DMC
-World-first 5G based autonomous driving

L / and connected car testbed(June 2019)
5G devices based on SKT 5G infra, HD
—  Route map, and mobility platform
Route2
1H 2019 ¥ Shuttlestop v
= 2H 2019 ¥ Traffic Sign AN
ey 2020 / Experience event with periodic

=2
(AFZH~ALILY 8 5km)

z= 90 gtz
_____ (ME=~22 12.2m)
AR il
(STS~2H 7.3km)

—"
.......

autonomous shuttle service

- Autonomous shuttle service between June
and November 2019

-Experimental events including Seoul

iz anses "o g VMY Autonomous Vehicle Festival in June 2019
' Y (E2271~8k4(C 6.1km)
d IS AR
|
(BRI~ QB T 1.6km)

Zolni=a
(OF~T 2| 10.5km)

N Az
(BHed~42 7.2km)

Connected Car service by T-map®
(SKT navigation service)

-Safety services such as virtual traffic signal
and crossroad safety, emergency electric
brake will be provided by T-map in 2020.

-Data analysis services such as traffic
pattern, road hazard warning
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AL o
51/( Mobility R&D Status Trial for Car Sharing Service

Trial of autonomous driving based car sharing service

;recruitment of 100 people for satisfaction survey

Date & Location: 7, Nov, 18, Baegot park, Gyunggi-Do, Korea
Participants: SK Telecom, Korea Expressway Cor,, SNU, YSU, SWM.AI, CEST

Recruitment: 100 people for satisfaction survey
Autonomous Driving(AD) Cars: SK Telecom(G80), SNU(IONIQ, K5, NIRO), YSU(Ray)

Service Scenario

<Call a AD car by app.> <AD car arrives > <Get in & AD>

» Results of Satisfaction *  Monitoring System

40

60

30
40

2 (484;°
2 (28.2%) ¢
20
16 2 (23.5%)

(18.8%) 2

1 , 1 (235%) 3
U (1.2%) A 1
AL 24 1L ,,,,,,_ -(3'54’) (1.2%)
Very Comfortable Comfortable Normal Nervous Very Nervous g Usually Often HLETT Nope T
Positive Answer: 623% Positive Answer: 717%
(Satisfaction above the normal: 90.5%) (Satisfaction above the normal: 95.2%)
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AL o
%&{ Mobility R&D Status 2 AD cars based Cooperative driving

SK Telecom’s test made use of two self-driving vehicles which engaged in cooperativedriving,
navigating the K-city while simultaneously sharing data with each other

K-City XHBFSXF ZHRIA A 2017.08.31 11:13AM @) 26°C
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