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5CHAMPION overview ot

ION Concept

5GCHAMPION concept is a system
including key building blocks

- for mmWave access and backhaul network,

- for sub 6 GHz direct 5G satellite narrowband access, positioning

- and for a flexible and evolved packet core network managed by SDN interface,
to support various 5G use cases and all new and legacy access networks
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<5GCHAMPION high-level system architecture>
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Project Management (ETRI/CRA)

System Architecture, Scenarios, Use cases and
Requirements (ETRI/NOKIA)

mmWave Backhauling & Fronthauling (HFR/UOULU)

Core Network (ETRI/iMinds)

Satellite Access & Positioning (-/TASF)

Integration of 5GCHAMPION PoC and Olympics 2018
Demonstration (ETRI/NOKIA)

Dissemination and Standardization (DKU/INTEL)




5CHAMPION overview
1st 5G SYSTEM PoC at PyeongChang Winter Olympics o
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Common radio-access architecture

<Common radio-access architecture>



5G CHAMPION Developed Technologies: Radio Access ’

KR radio-access architecture

« Focus on High Speed Mobile (Train, BUS)

Core Network
(Public Internet)

EPC : Evolved Packet Core

FPC & GW GW : Gateway
RU :RU
DU : Digital Unit
DU #d DU #d+1 TE: Terminal Equipment
Single Frequency Multi-flow -
| Optical fiber

N @icc ss Link
RU g
m R (Inside train) RU
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<KR Radio Access Concept >
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5G CHAMPION Developed Technologies: Radio Access ‘9t

KR radio-access architecture

* MHN-E system

= Numerology targeting up to 500 Km/hr

» Frame structure enabling
Carrier aggregation

Maximum Bandwidth

Efficient synch signal structure for p—

fast handover in High mobility I Y R AR
=  SFMF (Single Frequency Multi-Flow) S |
= Antenna configurations and require monal e | s | e\ o) &

EIRP < 36dBm @ 25~26GHz
(Requirement for FACS in Korea) <Carrier aggregation (8x125MHz) >
FACS: Flexible Access Common Spectrum

mRU : 2T2R, mTE : 1T2R

Grx = 16 dBi

Gry = 21 dBI

MHN-E: Mobile Hotspot Network Enhancement
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Implementation and testing in first year (2016.6~2017.5)

Demonstration on the running subway train (in Seoul)
= 1.25 Gbps @ 90 km/hr (500 MHz BW)
Seamless handover (5 mRUSs, 2.5 km)

Video
Clip

8 . MRUS

= e
Songpa
Station

<Preparation of the test in the running train>

u—'

<mRU deployed in subway tunnel>

<mTE deployed in Engine room of train>
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5G CHAMPION Developed Technologies: 5G Core

NFV/SDN enabled Infrastructure

* For evolved 5G networks characterized by agility and flexibility
« NFV/SDN Integrated Management/Orchestration

« Real-time monitoring & Fast Isolation/Recovery

« Supports High-Performance Data Plane Acceleration
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5G CHAMPION Developed Technologies: 5G Core

Hardware Infrastructure

Provides environment for software based Mobile Core
Functions
General purpose appliances including resources for

computation, storage and networking

Employing virtualisation technology for allowing to get more
value out of finite resource

Cloud NFV Platform 1

External Network (1G)

T—=1}|| NFVO

VNFM

= VIM 1 (OpenStack Controller Node)

=— OpenStack Compute Node 3

VIM 2 (OpenStack Controller Node)
VIM 3 (OpenStack Controller Node)
OpenStack Network Node --

Provisioning Network (1GbE)
KVM Switch

Management/Data/Storage NFVI
Network (10GbE)

OpenStack Compute Node 1
OpenStack Compute Node 2

Shared Storage
&

Jump Server

Cloud NFV Platform 2

External Network (1G)

VIM 1 (OpenStack Controller Node)
VIM 2 (OpenStack Controller Node)

| vim 3 (OpenStack Controller Node)

OpenStack Network Node ---,

Provisioning Network (1GbE)
KVM Switch

Management/Data/Storage *_ NEVI
Network (10GbE)

OpenStack Compute Node 1
OpenStack Compute Node 2
OpenStack Compute Node 3

Shared Storage

<Rack-type Hardware Infrastructure >

VNF VNF VNF
Guest | Guest Guest
(o] os os

S
OpenStack AEent
?compute, 2

Hypervisor |Virtual Switch

" Data Plane
Linux OS Acceleration

Server Blade(x86)

Server, Compute Control &
Management (Compute Node)

Shelf/Chassis
Ma

Hi
Availability

Network Protocol Switch
Stack(L2) M.

Linux Kernel for switch (driver, ***)

Switch Control Plane

Switch Data Plane
(Switch Board, Backplane,...)

Network (Data Network)

<Blade-type Hardware Infrastructure >
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5G CHAMPION Developed Technologies: 5G Core ‘o’

Mobile Core: Management and Orchestration (MANO)

 NFV Orchestrator (NFVO) is responsible for on-boarding of new network services
(NS) and virtual network function (VNF) packages; NS lifecycle management; global
resource management; validation and authorization of network functions virtualization

infrastructure (NFVI) resource requests.
 VNF Manager (VNFM) oversees the lifecycle management of VNF instances;
coordination and adaptation role for configuration and events reported from VNFs.

« Virtualized Infrastructure Manager (VIM) controls and manages the NFVI compute,
storage, and network resources

0SS/BSS

User User

traffic

S S

COMPUTING STORAGE
RESOURCES RESOURCES RESOURCES
— NFV INFRASTRUCTURE —

CCCCCCCC NETWORKING
BBBBB RESOURCES

— NFV INFRASTRUCTURE — — VIM —

<MANO Operation for Korean 5G Networks>
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5G CHAMPION Developed Technologies: 5G Core

o
Korea-Europe Mobile Core Interconnection
« Core-to-Core: bandwidth of network and latency
=  Bandwidth: up to 10Gbps between Korea and Europe core
= Latency: assumed to be tenths of ms except propagation delay
 End-to-End: Service Conformance
= Radio attached to network
= 4k video streamed from Korea to Finland
5GTNPointofPresence ] Korean PointofPresence oo 5GTNRointof Presence---.  ---o-oooooo Kerean Point of Preserge
| ! ‘ _? ‘E_ HS MM
e o T R e
L-E — ((Ijl\)) :'““"""'K': —: ((i)) .
‘ ‘ :far FUN|NoRD oAl T |2 l:ar ! _T
- | e i) b |
] = ! ous opyy [ TR Deeieon ity TR : 1
bearer i Iperf server -ﬂ i i i (G\:T”gs'm;w i L-j PC
Boesen iy ET8) , PIC: ’t’fk video  pay I nabwork._ Core Netwark -_| RAN -
‘ clien I
Rl Coetework | meomeciontiemors | Coehenor | RAN 4 ‘
< Interconnection Demo: Core-to-Core > <Interconnection Demo: End-to-End >
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5GCHAMPION Demonstration — Feb. 2018

Korean PoC
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2.5 Gbps~5 Gbhps
Inside vehicle

Super Multi-view 3D display

(Actual video in K-ICT booth)

VR/AR

B8 High speed internet
= (Giga Wi-Fi AP will be deployed in BUS)

SN
S
.

Real time transmission of the image inside the BUS
to K-ICT 5GCHAMPION Booth
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Contents
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Source: HFR
| 19



MRU candidate sites
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Olympics Demonstration PoC \

EU and KR Equipments deployed in K-ICT 5GCHAMPION Booth

- mmWave 5G BS and UE 1 set (EU) C!JL”E“I“Y’ E”def discussion R
with related organizations in
- SDN/NFV Core and LTE-A Femto (KR) VISP O,ympicgc()mmmee, NIAL)

[ BTS \
U L_J EU demo setup
I I Freq: 26.5-29.3Ghz
! 800MHz bandwidth
W)r B
mmWave 5G BS and TE 1 set (EU) SDN/NFV Core and LTE-A Femto (KR)
\ Source: Nokia (WP6) j \ j
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Services to be provided in K-ICT 5GCHAMPION Booth

1) Services
« VR/AR
e Super Multiview 3D
 High Speed Internet

2) Service Scenarios
« Scenario A: (Finland) EU 5G <-> (K-ICT 5GCHAMPION booth) KR 5G vEPC
v VR/AR and high quality CDN via inter-continental interoperability
« Scenario B: (K-ICT booth) EU 5G <-> (IOT street, outdoor) KR 5G
v VR/AR and high quality CDN via moving outdoor system interoperability

mRY

T bmév "u <.
=8 & KR mmWave 5G
. _ “*> (MHN-E, outdoor)

EU EU mmWave 5G
SDN/NFV Core (K-ICT 5CHAMPION Booth)
(Finland) J KR 5G vEPC
(K-ICT 5GCHAMPION Booth) 122




NOKIA

Sensor/ PoC backhau

actuator
network «-----

Oulu

Gaengung

CHAMPION
NETWORK

U-5GCHAMPION KR-5GCHAMPION

PoC backhaul PoC backhaul
__2.5Gbits. S
Mobile BUS
| 0Z0.360 vide v
Multiview 3D MUl ow Multi User VR with

v Remote monitoring/control ) )
= using 360 video AR and HD video Shared Virtual Reality
WA . using 360 vid
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Summary

First Collaborative PoC on 5G:

with real-life public transportation (mobility up to 60 Km/h)

* including real-5G interactive services
(virtual interactive gaming, VR)

* integrating different technologies
(RF, Antennas, Software, HW, ...)

* integrating satellites and terrestrial networks
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