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5G promises differentiated values in addition to being “just fast” Sl?felecom

5G is more than “just fast” network. Key distinguished values are 1) customer experience
enhancement, 2) new business opportunity, and 3) efficient & intelligent operation

Customer New Business
Experience Opportunity
Enhancement

VR/AR Massive loT

UHD Multimedia Mission-critical 10T
Immersive Displays Autonomous Driving
Enterprise Solutions




Mobile network must be re-architected to offer distinguished values Sl%lecom

Static and monolithic mobile network is no longer viable.
Distinguished 5G values can be efficiently offered via new Telco architecture at scale.

Past & Present Future Telco “ATSCALE"
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Architecture design principles for mobile architecture ATSCALE Sl&lecom

Monolithic functions shall be unbundled to smallest meaningful open s/w modules,
which are intelligently orchestrated inside All-IT based cloudified environment

“Unbundling” “Open”

® Software/Hardware Decoupling ® Open Source Software (OpenStack, ONOS)
® Unbundled Function Blocks ® Open Hardware (OCP, TIP)

® Control-/User-plane Separation ® Open Interface (Fronthaul, API)

“Softwarization” “Cloudification”

® NFV (Network Functions Virtualization) ® Cloud-based “All IT" Infra
® SDN (Software Defined Networking) ® SDN-enabled Fabric

® Orchestration & Network Slicing (XaaS) ® Re-architecting as a Data Center




SDRAN (Software-Defined RAN) - ATSCALE

To realize cost-effective telecommunication infrastructure offering differentiated 5G
values, architecture must also evolve to be open and programmable

@ Biz Enabling
Edge Cloud with MEC

SDRAN Orchestration

Virtualized Functions

® Analytics

Radio Network Functions | JEdge Service Ops Supp.

(UP, CP, RP) Functions Functions
Virtualization

Open H/W ® Open HW/SW

Control Plane

@ CP/UP separation @ Open Fronthaul

[ ———

Remote Access Unit (RAU)

User Plane — Lower Layer Radio Unit

(D Open Fronthaul and modular RAU

» Open fronthaul for flexible RAN function split
» Standard interface for RAU

(2 CP/UP separation through standard interface

e UP in dedicated H/W and CP in virtualized func
« Standard and open interface between UP/CP

(3 Open H/W and S/W

* Whitebox, Bare-metal, OCP-based H/W
* Openstack-based S/W

@ MEC

* Proximity-based Mobile Edge Services
e E2E Network Slicing incl. RAN, Transport, Core

(® Analytics-based SON

SK telecom



Telecom Infra Project

Telecom Infra Project (TIP) started in February 2016 to Rebuild the telecom infrastructure

together for a sustainable future

\
7 TELECOM INFRA PROJECT facebook 8 [Aacaca  Deloitte.
X/ pacte @) Globe
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SK Telecom axiata  subspun JuniPer
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System integration and
site optimization

Unbundled solutions

High-frequency
automatic access

Open optical packet

transport

Media-friendly solutions

Core network
optimization

Greenfield telecom
networks
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5G R&D activities S tecom

To maximize synergy across various global leaders and facilitate 5G R&D, SK Telecom
founded 5G test-bed to be used as outpost for global 5G R&D and fostering ecosystem

Telco Service loT Service
Network Slice #1 Network Slice #2
mmWave Radio «ZI® .. =
Mission Critical I immersive Service N/W Slicing ERICSSON 2

- mmWave (28GHz)
Radio & UE

- 800MHz Bandwidth,
Analog Beamforming

__ Service (AR/VR/UHD) - Partition one physical N/W into

multiple independent virtual N/W

Network Slice #3 Network Slice #4

- Flexible network Infra optimized for
providing on-demand services

Virtualization

Cloud Core NOKIA

- Dynamic/Intelligent Network
Path Management
(Control Plane, User Plane Sep.)

ERICSSON Z
Ultra-low Latency Radio

- Ultra-low latency
(1/5, compared to LTE)

- Dynamic UL/DL Bandwidth

- Ultra-low Interference

- Ultra-low latency, distributed
traffic processing

Anchor Booster & _/—j
Massive Mimo (el

- LTE-WiGig Interworking

- BBU Base Band Unit C|oydification

?BHDE&SCHWARZ
New Radio Access Tech.

Cloud RAN NOKIA

- World fastest 19.1Gbps peak data rate
(8x8 MIMO, next generation modulation)

- Multi-RAT & Edge Computing

- New radio access technologies,
with TDD/FDD




Innovative future services SK ‘telecom

Virtual experience room demonstrates and offers personal experiences on
state-of-the-art AR/VR and innovative future devices and services including 5G

5G Based Live Production * T-AR for Tango » Beyond Surface

Remote production of Sony’s next 3D space-awareness AR World’s first multi-user / multi-1O
generation 4K IP contents connected technologies, jointly developed by tabletop with optimized tabletop OS
to 5G network T-AR platform & Tango (Google)

Converter Converter ‘ ."1 ~

1

Switcher

|

5G Robot * Remote AR * Immersive Experience Room
5G robot in action at disaster scene Real-time AR-based workspace for Immersive services and

by remotely controlling the robot remote work collaboration entertainments based on ultra short
connected to 5G network throw projector
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mobile subscriptions 1 5

loT connections

| —28

Connected devices
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5G

PLUG-INS

Mobile o \
4 Broadband A Fixed
Wireless
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Legal Notices and Disclaimers

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, or
from the OEM or retailer.

No computer system can be absolutely secure.

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual performance.
Consult other sources of information to evaluate performance as you consider your purchase. For more complete information about performance and benchmark
results, visit

Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may affect future
costs and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction.

This document contains information on products, services and/or processes in development. All information provided here is subject to change without notice. Contact
your Intel representative to obtain the latest forecast, schedule, specifications and roadmaps.

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Statements in this document that refer to Intel’s plans and expectations for the quarter, the year, and the future, are forward-looking statements that involve a number
of risks and uncertainties. A detailed discussion of the factors that could affect Intel’s results and plans is included in Intel’s SEC filings, including the annual report on
Form 10-K.

Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm whether
referenced data are accurate.

Intel, the Intel logo and others are trademarks of Intel Corporation in the U.S. and/or other countries. *Other names and brands may be claimed as the property of
others.

Copyright 2016 © Intel Corporation. All rights reserved.



http://www.intel.com/performance

Intel view of 5G

SMART DEVICES RADIO ACCESS NETWORK CORENETWORK
TECHNOLOGY INFRASTRUCTURE
(A):n:) all ¢ 15:l ; Network function virtualization
B &, i o @)
L o] () A,A(A)A o < gios )
= C-RAN (Remote Radio Heads) Wﬁ iﬂﬂ-- 4
@ loT |
0% . | i
( ) ®. .68 4G unlicensed
QH@ 060 Operating System ‘?
@@ @ @ 3G/26 Hypervisor L%
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INTEL POWERS THE END Tl] END NETWI]RK FROMDEVICE TO [:l[llll] UNI.EASHING TI]MURRI]W'S USE CASES
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Technology is at a turning point...

40x-50x

Network
and

Devices

~25X
Spectrum

IX=2X |
Last Decade Next Decade Smart Phones Smart Things

CAPACITY =SE + HIGH BANDS + ARCHITECTURE DEVICES = PHONES + THINGS + MOVING NODES

Copyright 2016 @ Intel Corporation. All rights reserved. (intel' ‘ 4



Future spectrum usage

it i A

CELLULAR HIGH FREQUENCY < 40GHZ

Licensed + Unlicensed + Licensed-Shared

CARRIER + ENTERPRISE + INDUSTRY + HOME + CONSUMER

Copyright 2016 @ Intel Corporation. All rights reserved.



Demanding tasks for the industry

X >,
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Applicatic
1. Higher
performance
e.g. enhanced

Network mobile broadband

Air interface

Copyright 2016 © Intel Corporation. All rights reserved.



Expanding standardization models B

New moael
Cross industries
Open industry implementation
Virtualization technologies

Traditional model
Edge cloud/tight device coupling
New bands/new air interface
Underlay network clusters

Copyright 2016 © Intel Corporation. All rights reserved.
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Intel 5G channel measurement and modeling
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Intel mobile trial platform (4GHz/28GHz) for UE

Copyright 2016 © Intel Corporation. All rights reserved.




Intel modular RFEM (60GHZz) for small cells

60GHz Operation
16 Elements

25.2mm x 9.8 mm

Antenna Side Shield Side
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16 elements 32 elements 64 elements 128 elements 128 elements
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5G technology goals
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Sliceable Application
New Applications and Unprecedented UX

Applications

Sliceable Network

Networking + Computing + Storage

Network

Sliceable Air Interface
Air interface eMBB + mMMTC + URLLC

Copyright 2016 © Intel Corporation. All rights reserved.



Future networks and devices
ONE EFFICIENT NETWORK MANY INDUSTRIES ALL MARKET SEGMENTS

Moving
underlay
networks

72

ONE BIGNETWORK VERTICAL SLICING HORIZONTAL SLICING

Mobile Broadband (MBB) eMBB + Verticals eMBB + Verticals + Consumers

Copyright 2016 @ Intel Corporation. All rights reserved. (intel' ‘ 12
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Panel debate



Audience questions
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