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ETRI - Major Achievements

Economic Effect
104.6 billion USD

(accumulative)

ETRINE 4



Strategy of Communication and Internet Research Lab..

Short term Project
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NFV: Network Function Virtualization, SDN: Software Defined Networking
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5G Key Services

Enhanced Mobile Broadband Low Latency Services Massive Internet of Things

High data rate Ultra-high reliability/low latency Massive connectivity
4K/8K UHD Hologram 0 Tactile Internet @ Remote sensors/actuators

Machine Vision / Optic i Position / Presence / Proximity
Ambient Light ‘
# " Acceleration /Ti

aaaaaaaaaaaaaaaaaaaaaaaaaaa

Broadband Access High-speed Mobility

in Dense Ares

"Massive hot spots
/Smart office

_______________________________________________________
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Usage Scenarios & Key Capabilities for IMT-2020(5G)

= Improve of 4G : Enhanced MBB (eMBB)
= New use cases : MTC (machine type communications)

Massive MTC (mMTC): Massive connectivity, Low energy
Ultra-reliable & low latency MTC (uMTC): Low latency, Ultra reliability

Voice

Sensor NW

Capacity

Enhanced Mobile Broadband IEnhancement

Gigabytes in a second
3D Video - 4K screens

Work & play in the cloud
Augmented reality

Industrial &
vehicular automation

Mission critical broadband

Self Driving Car

Massive IoT

| Massive Connectivity

ETRI

HITXFUATH
www.etri.re.kr

Low Latency
| Ultra-high reliability &
Low Latency

Peak

User Experienced
Data Rate

Data Rate

Area Traffic Spectrum
Capacity Efficiency
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Energy

Efficiency @& Mobility
Masswe Ultra- rehable |
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I Timeline for IMT development and deployment

IMT Vision — “Framework and overall objectives of the
future development of IMT for 2020 and beyond”

Detailed Timeline & Process for IMT-2020 1n ITU-R

2014 2015 2016 2017 2018 2019 2020

WRC-15 WRC-19

&
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5 #36

#18 #19 #20 | #21 #22 #23 #24 #25| #26 #27 #28| #29 #30 #3AH #32 #33] #34

5G Technic}l 5G Proposald 56
Requiremernt Speflflcatlons
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A GLOBAL INITIATIVE

5G Vison
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OpenCom@ETRI for Network Softwarization

OpenCom: Open real-time Programmable Infrastructure for various applications
X OpenCom: Open Communication
= Agile and programmable platform supporting various ICT services
= Optimized orchestration and flexible positioning for tailored services
(10 times efficiency & 1000 times faster)
= Activating open innovative eco-system (vendor & technologies Independent )

) | | - FATVATAY UHDTV o S Key Enabling Tech
e £ e T (O (el / \

Service

Virtual Infra CDN / Virtual Infra for Distributed VDI

HNisaSPa Baks Morning & visualization Chaining Broadcasting N etwo rk
| REST oge
- - e | Programmability
| NFV
Network Orchestration [_ — _CI_OT EFZ I\ian—ag—er:e:t S ! | (C OUd’ )
irtual Network Virtual Medi Data
Access/Edge Transport Cloud (v Function )[ Function ~ A':gglaenr:‘c'r
el || IR | I | e e s e
Access/Edge Transport Cloud Rzgts)itf::les ServerStorage ...‘ Network i ) L
Controller Controller Controller o EZ E N etwo rk SI icin g
! SDN/NFV based N icro DC |
SDN Control Platform o 3 MicroDC/NFV Platform (SDN)
C'- . NetConf . :
Openflow
' § =
Hams Accad | , Open Comp-Net

uu

kD= T | Convergence Platform
) \{ﬁln) Edg“'ﬂ‘ﬁf’,,‘f",'ff°” (Platform)

Office/Enterprise
Access

(Wired/Wiress)

CPE/Access
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Challenging Tech: Network Programmability

Cloud-NFV Integrated Highly Available Infrastructure

= Cloud-NFV Integrated Real-time Orchestration
= Selective objectives - Efficiency vs. Availability/Performance

ol 3 B[ e

Real-time cloud-NFV Orchestration Services & Solutions
Cloud NFV Integrated

« Distributed Cloud NFV Orchestrator
* Enhanced Service Agility Distributed K
Cloud NFV/ e
| Real-time Orchestrator |
= Virtual Functions for Multi-technologies o nctions
. . . [Fixed][Mobile |[Media|
*  Multi-technologies: Multi-layer(L2-L7) & For Finstioms oco
Multi-domain(Cloud, Fixed/Mobile, Media) [__Deep Accelerator _|
[ Fault Tolerant Virtual |
aulnfrgsetrrzgturle . Mega
time Data Center
o Monit R
= Fault Tolerant Virtual Infrastructure PhySCaTVa

Advanced Data/Control Plane Acceleration
for high performance
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Challenging Tech: Network Slicing

Service-oriented E2E Network Slicing

= Real-time on-demand configuration of network slices
= E2E network virtualization for multi-domain and multi-layer

Openg 2o gmen ®
= multi-domain/multi-layer Network . iy _
Orchestration! Naas/poD/BoD Yt it e
* Multi-domain: Cloud, Transport (__ciovanev Management ) (1
Multi-layer: IP. PTN, OTN -
Yot o fovordoragd  ==-( Network () B ___________ Fl
SDN/NFV based Micro DC ) "//_, Network
= Policy-based cloud networking control? = Orchestrator
? Service Portal
= Flexible X-SDN architecture based ‘ Openstack [B]  CSON caM ‘ ‘ y
Transport control3 - |
\ Service Portal | --—--;
. . é(;r.venFIc>.\:\f.5\4\.'itn'.>l| 6
= Highly scalable & available SDN Tvfvatafiubllc :
DC Network)

control?

OTN
(Transport Network)

S, C&M: Control & Management, C-SDN: Cloud SDN, DC: Data Center
ETRIVVS PTN: Packet Transport Network, OTN: Optical Transport Network, T-SDN: Transport SDN 13



Challenging Tech: Open Comp-Net Convergence Platform

Programmable Comp-Net OS

= Maximize Hardware Abstraction for Network

Softwarization T Compute on Modu
= Automated Network Provisioning using Palm
Network Resource Management y pe Facto of € nmﬂedﬁNﬂW@ﬁk@d Business Area

= Non-Stop Networking Service Framework "['ho?gik.“ Vehicuar Network  Robotics Drone tor
. 99.999% High Availability

High Performance Network Operating(N20S) Framework Architecture

Management Suite Application Adoption Suite
° o Orchestration mm m
| |
Scalable Networking Service Framework = ][[ ]] "
* Lego type architecture for flexible addition of new g Netuorking Service Management Suite Manager
networking service
= |
Customized Acceleration Suite High Availability Suite Network Silicon HAL
= HW agnostic networking equipment B0 B BEsED
development Framework E Dedicated Kernel Space Suite
. . . E n m Network Silicon Driver
* One-Source-Multi-Switching development platform
(BroadCom, Intel etc.) = oy

| "
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Softwarization Strategy: Toward One Target

@ Scope of 5G : Wireless Comm. + Fixed Comm. + Cloud + Service

ETR

AR UXSUATH
www.etri.re.kr

Service Orchestration, Control, &
Managements

Te
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Abstraction
Virtualization

Physical Infrastructures

(RATs, Transmissions, Network Components, Computers, Storages)
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Softwarization Scope for Service-Oriented 5G

« Composable Network for 5G Services
» Cognitive Network Services
* 3rd Party Interworking Services

QaaQ

Service eQ@

 Fixed & Mobile Convergence
« User Centric Network
« Autonomous Network Management

Control & A
Management

* New RAT (Low latency, Broadband,
MTC)

« Multiple RAT

« Multi Layer Connectivity

» Ultra Dense Network (SON, xHaul)

* Cloud RAN

« Dynamic RAN

- D2D

Network *%%

Mobility on Demand

Flat Networking
Edge Computing
Access Agnostic
Network Flexibility

Cloud &
Virtualization

N

SDN/NFV
Virtualization

Programmability
Scalability
Performance

RAN: Radio Access Network, RAT:Radio Access Technology, MTC: Machine Tupe Communication,

ETRINE

D2D: Device to Device, SDN: Software Defined Networking, NFV: Network Function Virtualization
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Network Slicing for Softwarization

@ End-to-End Slicing : Device + RAN + Network + Service

Slice for Capacity Enhancement
* Network function in the cloud
* Cloud can be location independent

Slice for Low Latency

* Network Node & Cloud near
Radio Node

* More resource for time-critical

app.

Slice for Massive Connectivity
* Small bandwidth resource
* Massive connectivity

Additional Slice as Needed

Cloud Node ; Networking .
_ '_Access Node ! (edge & central) - node 4 ! @ Part of slice

Ref) NGMN 5G White paper

@ Objectives : Modular, Programmable, Scalable Design

R— RAT:Radio Access Technology, CP: Control Plane, UP: User data Plane, NN: Network Node, RN: Radio
ETRIESS | ¥ Node 18



Thank you

ETRI will contribute to the creation of a rich,
convenient world for people beyond technology

Hyun Kyu, CHUNG Senior Vice president

B9 hkchung@etri.re.kr g +82-42-860-6200
Communications & Internet Research Lab.
Electronics and Telecommunications Research Institute




