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 Key Scenarios to be Addressed throughout the Multiple Stages of 5G
Development

IMission Critical Service . o
. FuII rellablllty & hlgh avallablllty ......................... 4 -~ SO LY ST L YL LY PRLT YT RLERPRLD é Fixed Broadband Re uirements
. Real-time reSpOnSiVeneSS ........................ u i ' =8 ‘ . ‘ § . NeXt'generatlon broadband q

: ;::;:tlz rcgi\t/E;atigjns;calablhtv ............... f s IS R — -lv:ulti-Gt_)ps peaktr;rofybghputs + 10x bandwidth per
- Alternative to 'cc?s't'y ibre connection
- New VAS possibilities for
fresh revenue generation * Low-ms latency
: > K : « Five 9's reliability
S P . " :
"‘“/A _ f (- T : * 100% coverage
; 3 o, 5 « >10x connections
* 50Mbps per connection
everywhere

e * 1000x bandwidth/area

» 1 = « 10 year battery life
0 S ‘ PRy 8 Mobile Broadband y o y

- Connectivity for a new wave of device types
- High density deployments
- Networks-as-a-Service to meet
each service provider’s needs
- Robust QoE / QoS management
- New revenue opportunities

= onomous

Z£Vending aine (

- Multi-Gbps peak throughputs

- Universal gigabit connectivity

" - Unparalleled mobility support

- New service / application enablement
- Advanced big data analytics

7 % R :5G — Enabling technology for web integration? [8]
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[eMBB]
Enhanced Mobile Broadband

8

Gigabytes in a second

3D video, UHD screens
Work and play in the cloud
: Augmented reality
Industry automation
. Mission critical application
. Self Driving Car

Smart Home/Building

Voice
Smart City =
Future IMT
[mMTC] [uRLLC])

Massive Machine Type
Communications

Ultra-reliable and Low Latency
Communications

B & %k https://www.eettaiwan.com/news/article/20180823TA71-NB-loT-device-testing
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« NiRtRMEERYER N (Massive Machine Type Communications, mMTC)
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5G Network:initial requirements&enablers

Global consensus emerging on initial requirements and enabling concepts [ITU-R] ..

From: Inteangltal
Very Heterogeneou S
Flat or Reduced <1 min Té;cs)/]k?n >10 services/ 5 m Sec From 100 Mbps
access site Tol GbpS
Network Service Area traffic User Experienced
ot T it Network Service Mix E2E Latency Da me

SDN/NFV Small-Cell AT
(Service Chaining) (Densification) . (Cloud) |
Virtual Network Contextual . Ult,l'a'-f'ast'-_- |
(Service Creation) (Networking) L (SWi,tChiiin,g) |

Traffic Information-Centric ., ‘Muj'ti-RAN' |
(Localization) (Networking) (Access)
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» BEAIRERE
 Network Slice :
- EEEERY] R EBI(Network Slice Instance)ZREIR AR 4RI TS

* Network Slice Instance (NSI):
« BBNSTRTAIZRIER.

* Network Slice Template:
- R E B EIRFTERINREFT A /ERIN FAIEE EE R RAIBER T,

* Network Function (NF):
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NS

NF
NFV
VNF
NSI
NSMF
NSSAI
NST
NSSMF
CSMF

: Networ
: Networ
: Networ
: Virtualized Network Function
: Networ
: Networ
: Networ
: Networ
: Networ
: Communication Service Management Function

< Slicing
K Functions

kK Functions Virtualization

K S
K S
K S
K S

K S

Ice Instance

Ice Management Function

ice Selection Assistance Information
iIce Template

iIce Subnet Management Function
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5G network slicing

5G network slicing enables service providers to build virtual
end-to-end networks tailored to application requirements.

Mobile Communication
broad Entertainment
bend Internet

4G networks

do not enable

the range of Machine Retail

services that -to- Shipping
Manufacturing

the future machine

requires.
5G will be Reliable Automotive

faster and low S
more flexible. latency

4G b

network

Infrastructure
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» OB EEEES B SINFVISEERS(EIR RS, (ERi/ DABESTIREEIH L,
A SEIEERE R DAEISEREE, ERBERM DR AR, %%Uﬁ’\ﬁﬁi*ﬁﬂf't%tﬂ 23

Ige
.5 OSS/BSS =
: Service, VNF and
Description =
— |
C EMS n ]L EMS n )Lems +2 = ‘
VNF VNF n+2 & 1

NFVI ‘
_vmua' alised Resources I iR

=) (w] - ,,:”m_

Manager(s)

F_—-_—___-_W

e -

7L % i:[3] | —




0 5 SGRERE
N



B\ SGIEEISIE

* 3GPP 5G TR
« 2017/Q4 Phase 1 NSA (Non-Stand Alone) R& 545

« 2018/Q2 Phase 1 SA (Stand Alone) #R#& &4
« 2019/Q4 Phase 2 $R#& &4t

 ITU (EfRESHRER) 5G/EE
« 2019/Q4 WRCEFZFC B 5GYaE
e 2020FENELEKIMT-2020(5G)1&E#E

» FRET20195F 5. 2020545 5Grs A4S

WRC-2019 |IMT-2020(5G)
FTI&5GHESE RELS

8
IMT-2020(5G) # {5 #13k T HERREG T

Be | jum | Rz

|||||||||||||||||

CGIR1GIR®E Phasel Phasel Phase2
il 72 RL &) NSAFf1E SAR1E STESGIRLE

TR KR P ET 5]



B SGCHEREESIE

» SGIRRREEE SRR
» ¥JHALA3.5GHz(3.3~4.2GHz), 28GHz(24.25~29.5GHz)&

TR K

¢ ER 5]

P
B
6% [
==
R

hE
SF:S
EE
<E
BN

3.3

3.4 3.6

%=, SEEe B AHER

4.2

4.4

5 (GHz)

24

27

29 (GHz)

HH

S
(R 9 Y

~|

3



A SCRERE - FHENEEEE

Services: the evolution to the smarter, living network

5G will deliver next level of experience and enabling business models

Wave 1 (Voice) Wave 2 (Visual) 5G:The Living Network

Glory days Walled garden A new

of GSM Bl Wyl New services, new

business models

pri:lixisses Rise of the OTT
The living
experience
video
ience

Ris fth

Integrated mobi I nternet

telephony
applications
From: InterDigital _ —
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2014

Mobile Operator Revenues

2020
3.6bn 2014-2020 2014 59% =, N
L 8 5 50% 0 (é $1.4th 2020  €AGR

2020 4% @ 7 '\3.1%
4.6bn  CAGR $1.15tn
L 4

2014 2014-2020 3G/4G Connec tions Data Traffic Growth

10 Times(2014-2020)
7.3bn
ke CAGR

2020
10bn 1\
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20184 US Markets 2018FFERE

PR AES RV 360° VR, Synch View, Hologram 3D
o < |
G/LTE Y
. mew s
((( ))) ‘*\"'t:-? i orbasedvfu-n
5G for MBB\\\ ) @ s A
and loT e |
- | |
Cabinet S
(fixed OQQ

network)]  Legacy fixed broadband access
in case of hybrid access (FWA
combined with existing copper
of fiber access)

STA= Wi-Fi station

Source: Ericsson Source: KT
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20205 ;= E3&E NTT docomo 5GER

Sports Viewing

BRI % 3 5 b T
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ports & Health
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+ SGERumIERE :
- FEET201 9 @A NI IS G PR
- B ERRES TR SRR

2015 MWC 2016 MWC 2017
Ericsson Terminal Ericsson Terminal

Huawei Qualcomm
mmWave Phone
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GartnerfB{h5GR A E R MIETE5~10E

Biochips

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs

Al Paa$
Quantum Computing

Deep Neural Nets (Deep Leamning)
Carbon Nanotube

loT Platform
Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Volumetric Displays
Self-Healing System Technology
Conversational Al Platform

Autonomous Driving Level 5 Mixed Reality

Edge Al

Exoskeleton
Blockehain for Data Security

Neuromorphic Hardware
Knowledge Graphs

Expectations

4D Printing

Artificial General Smart Fabrics
Intelligence

Smart Dust Augmented Reality

Flying Autonomous Vehicles
Biotech — Cultured or Artificial Tissue

i Peak of i )
Innovation Inflated Trough of

Trigger Exn Disillusionment

pectations

FHL kiR Gartner [6]

Slope of Enlightes

Plateau will be reached in:
less than 2 years
@ 2to5years

@ 5to10years

Z\ more than 10 years

As of August 2018

Plateau of
Productivity

iment

Time
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