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Overview

* Deploying an open 5G infrastructure
— The 5G-VINNI Project

* Deploying verticals & services
— The 5GIinFIRE
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5G-VINNI (5G Verticals INNovation Infrastructure)

Build an open large scale 5G End-to-End facility that can

— demonstrate that key 5G network KPIs can be met

— be validated, accessed and used by vertical industries (e.g. in ICT-19
projects) to test use cases and validate 5G KPIs.
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* Duration: 3 years, budget: 19,998 M€

* Consortium: 23 partners (operators, vendors, academics, SMEs)
* External Stakeholder Board: Vertical industry

* A 5G-PPP project

* https://www.5g-vinni.eu/
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@Main Facility Sites
5G-VINNI Facility Sites

@Moving Experimentation
Facility Site

Main Facility sites: E2E 5G-VINNI facility that offers services
to ICT-18-19-22 projects with well-defined Service Level
Agreements.

* Norway (Oslo, Kongsberg)
* UK (Martlesham)

* Spain (Madrid)

* Greece (Patras)

Experimentation Facility sites: provide environments for @L‘
advanced focused experimentation and testing possibilities on g
elements and combinations of elements of the E2E model. -

* Portugal (Aveiro)
* Germany (Berlin)
* Germany (Munich)

Moving Experimentation Facility site: satellite connected
vehicle.
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Global timing alighnment with 3GPP

3GPP R15 3GPP R16
ICT-22
Call deadline ICT-19
Opportunity window to
advertise to ICT-19 o
e | ICT-19 evaluation 5G-PPP Phase IIl ICT-19
l_i_l Est. minimum duration
| to offer services to other
HFATERE 5G-PPP Phase Il TR
: |
D 5GVINNI IIIIIIIIIIIIIIII||I"
| Senviceoffer | : : :
Workshop for i !:(;\:T(?T?lg ' ! ! ! !
ICT-19 proposers
R1 of E2E facility R3 of E2E facility Final E2E facility
3GPP R15 compliant R2 of E2E facility 3GPP R16 compliant
| | | | | | ] | | | >
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Mar2018 Sep2018 Mar2019 Sep2019 Mar2020 Sep2020 Mar2021 Sep2021 Mar2022 Sep2022
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5G-VINNI Patras/Greece Main Facility Site

/ Patras 5G Infrastructure is
(Cq)) prmm MEC .
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5G-VINNI Patras/Greece Main Facility Site: NFVI ~
GEANT

Netwaorks - Services « People

SDN Switch 1GbE/10GbE 10

G
10G
Patras NOC
10G

10G/SFP+ GRNET CPE located in
University

v0) (e | =N S

open5Gcore

2 x Dual Intel® Xeon® (80 cores)

2 x 2 x Intel® 10G Ethernet Server Adapter Intel 825992 x (4x RJ-
Locations depend on use cases e.g. 45) Intel® 1-Gigabit Ethernet Server Adapter 1350-T4V2

- City center 512GB RAM

- Train Stations DPDK, SR-I0V, EPA
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5G-VINNI Patras/Greece Main Facility Site: NFVI (RAN)

LimeSDR, LimeSDR Mini

UE on Laptops LimeNET Mini
NBloT For Indoor Base Station test
as “crowdcell LimeNET Base Station
and as UE

Deployed outdoor
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5G-VINNI Patras/Greece Main Facility Site: NFVI (Transport network)

FWA and Backhaul Networks at Patras Facility Site

Location #1: University of Patras, Electrical and Engineering Department
Building

Location #2: City of Patras, Prefecture of Patras

Location #3: To be defined

Illustration from Radio Planning for FWA
Network at Patras Facility Site

(access to a hospital, school, City
Directorate-General for Development
Planning, and a park to perform some of
the use cases)




5G-VINNI Patras/Greece Main Facility Site: NFVI (Cloud)

40

Supermicro SSE-G3648B 1G/10G (TOR)
Supermicro Superserver 5019S-MN4

EEY  Supermicro 6019P-WTR (Gold/NVMe)

Supermicro 6019P-WTR (Gold/NVMe)
DELLR530

30 DELLR530

25

20

DELLR510

DELLR510

DELL PowerEdge 1950
Synology — 8Bay-28TB
Storage
NAS

12TB Backup
DELLT110 D CTG

Cumulus
OS Controller

Supermicro Superserver 6018U-TR4+ NVF Host agaregate
Supermicro Superserver 6018U-TR4+ geree

k8s-1

CNF based VNFs
k8s-2

Rancher
Services R530 Host aggregate K8s 2M cluster in VMs

(Layer 7 apps)

Other services + some future ICT-19 services/apps

TripleO main manager

OSM FOUR/FIVE
Internal VPN/Gateway

Openstack
Kubernetes
Tungsten Fabric

Networking
Supermicro whitebox with Cumulus Linux

OSM FOUR but will migrate to Open Source MANO version FIVE

. B

el ==l b |
openstack. Wil %8

ubuntu® %" CentOS

HORIZON NOVA CINDER GLANCE IRONIC

-

KEYSTONE NEUTRON KURYR MAGNUM ZUN

kubernetes

docker Ixd

Open Source >

M A N O Cumulus’ Linux

7n S5G-UINNI



e wimm - 5G-VINNI Patras Facility Site:

A |

Analytics

waness|  Field Deployment Overview

Services

= 'L?Ca"- =
M v gateway. .
" Small e

cell

Indicative
Deployment Plan

Note:
The number and the
location of the
interconnected 5G sites
in Patras will depend on s
the needs of the verticals ; TN 5G island
to be supported W - = T @FERN Patras City Center
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Patras Area as a playground for Vertical Industries
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Patras Area as a playground for Vertical Industries




Deploying Verticals & Services

The 5GinFIRE ¢ SR, T
Experience £
. i i Efé n:\gmn te i \ e q
https://5ginfire.eu/ RS e / [UR[SCO
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https://5ginfire.eu/

Entry point: The 5GinFIRE portal

Supporting Processes and Maintaining Artifacts

https://portal.5ginfire.eu/

Supporting Processes
- VXF Lifecycle
- NSD/Experiment Lifecycle

- Deployment Requests Deploy SGInFIRE experimens!
Managing artifacts

_ U Se rs Featured 5GinFIRE experiments

- VNFs/NSDs and VNF Images : 3

- MANO endpoint

- Deployment requests _——

&
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5GinFIRE Experimentation Workflow

Technologies, Infrastructures and Verticals

ATl Fegistered available VXxFs)

View and =
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Portal ecompose
NSNS and Automotive
CSAR spec Middleware VxF bundles
or-
, N - Orchestrator >
(mgt NFV
infrastructure) ovilll -
Automotive é >
EVI
model/spec OpenMANO
repository
Automotive
Deployable S S5CINFIRESY

template VxFs
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5GInFIRE E

Application
composer

toolkit

TOSCA
CSAR spec

Automotive

')

5GinFIRE
Portal
and
Middleware

Technolc

FEDAFIRE

X

™D

Services
Orchestrator

Automotive
VxF bundles
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EVI
model/spec
repository
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OpenMANO
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LAUNCHPAD: INSTANTIATE

DESCRIPTOR

1T ane o e fetwo warvce

WD 3 VDS 3 WWFRGDS §

INPUT PARAMETERS

%
Service Orchestrator (S0) User Interface
\. :

/_ Resource orchestrator (RO) VNF Configuration &

Abstraction

Automotive
Deployable
template VxFs

[ openvim ] | 0DL | (VCA)
| openstack | | onos |
[ Vmware | [ Floodiight ] Open Source MANO
SDN plugins

\ VIM plugins

I
[
EVENT CENTER
. 32
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resources hosting testbeds
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5GinFIRE Experimentation Workflow

Technologies, Infrastructures and Verticals

.!I FEDAFIRE
WH = A Ilcatlon
Application U { PP
composer : WS
toolkit ‘ ‘ Ser\"ce Ser\"ce Compose
U @ Services ervices
JUJ u Orchestrator open
5GInFIRE @ qr-vnfm L Y - |
b SETEL : 2 ' { Physical | Virtual NF Vlrtual Decompose
and Automotive d into Vx
CSAR spec Middleware VxF bundles L NF Under Test 3 functions
N £ Orchestrato
(m FV [ OpenStack VIM J [ OpensStack VIM OpenStack VIM
infras re
Automotive Compute Compute Compute
EVI nodes nodes nodes
model/spec OpenMANO (1 ]
repository . | ——————  ————
i NFVI Data Plane Switch NFVI Data Plane Switch NFVI Data Plane Switch
Automotive
Deployable S5TONIC site ITAv site UNIVBRIS site
template VxFs - e, -

MEC FIRE

5G resources hosting testbeds
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5GinFIRE Experimentation Workflow
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Support (http://wiki.5ginfire.eu/)

* Tutorials and Best practices
* Examples

* From Experimenters

*  From Testbed Owners
User guides
Architecture and Terminology
Processes
APIs Services
Testbed descriptions and access
FAQs
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5G & Verticals

ICT19 projects are round the corner

— 5G-VICTORI
— 5G-SOLUTIONS

5G-VINNI will be used and extended
— Support for eMBB, mMTC and URLLC

Timeframe at least 4 years
The investment and research impact will be high
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5G-VICTORI

Use Case: Factories of the Future -
Digital Utilities
loT for Infrastructure Real Time
Protection

Train Track

mmWave 5G-VINNI
mmWave/sub-6GHz
5G-VICTORI

Edge Data Center 5G-VINNI

Use Case: Transportation
Enhanced Mobile broadband under
high speed mobility in Rail
environments

22



5G-SOLUTIONS

o University of
: ;‘1 Patras

TTANEMIETHMIO Data centre

TPON (backend)
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Challenges & Next Steps

* Host Verticals as network slices across the city/region facilities
* Experiment with new business models
— Enabled by 5G and Open technologies
* Synergies with national operators
* Expand collaboration with local stakeholders (private or public)
— Adding technologies
— Engage in bilateral research & innovation activities
* Blocking Factors

— Provisions of spectrum for a) Private Networks and b) for Research

— See the Citizens Broadband Radio Service (3.55-3.7 GHz, 150 MHz band) in
USA
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Contact: Spyros Denazis, sdena@upatras.gr
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