11
——
-q

« )

h

y

i

ISsion

|
nd Network

European
EM INTEQ!

Comm

)S KOUIMe
'

=4 o @

= S O

 —
M=
e Sy -
- © £
ST o
-—t pw $ed
¥y =
1 O >
=2 2
Gllonl.!\.?&
ClLd) S

ek i

o \Y) : \ ,./
O L @©
LN R L )

T - -
T T . -
A L . -

" T, W,

lllllllll
llllllll
llllll
lllll

www.5genesis.eu

"y -

F=7 %
: ) ——
I e - 0

%

\

\

-

5GLENELSIS



—— T

5G PanEuropean Ecosystem

A

e
g o .
< il

<

5Genesis

5 SGE-UINNI




5GENESISCTF17-2018: 5G Endto-end Facility

Project Coordinator.
Dr. AnastasiosKourtis and Dr. Harilaos Koumaras, NCSRDemokritos

TechnicalManager.
Prof. Pedro Merino Gomez,Universidadde Malaga and Dr. Dimitris Tsolkas FOGUS

Innovation Manager.
Dr. ValerioFrascollg Intel DeutschlandGmbH

StandardizationManager.
Dr. CarlosRalli Ucendq Telefénical+D

Advisoryboard:

Dr. AndreasGladisch VicePresident,VTI, THNet, DeutscheTelekom

Dr. Michael Fitch, ChiefResearcherin Wireless, British Telecommunicationsplc
Dr. Dan Warren,Head of SamsungResearchUK

Dr. Emilio CalvaneseStrinati, Director of Smart Devices/CEALETI

Prof. SergioBarbarossa,Professorat SapienzaUniversityof Rome

Prof. Mehrdad Dianati, Professorat Universityof Warwick
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5GENESIS Platforms

5GENESISwill define a 5G experimentation blueprint, that will serve as a
common architectural reference. The platforms will emerge as the evolution of
existing testbeds, already owned and operated by the SGENESISpartners,
suitable for large-scale field experimentation.

Platforms of the 5GENESI$acility
The Athens Platform

neMalagaPlatform. = 1, il
neLimassol Platform

ne SurreyPlatform b e
TheBerlin Platform Rk e N

o o T T I




Blueprint of 5SGENESIS facility

Vast experience in
5G-PPP projects

Ownership of key
testbeds around Europe

Early versions of the
5G Standard

/L}riﬁﬁ;%?\eg,%d New Radio [\
Spectrum ;

OTT services

Internet

Instantiation of the 5GENESIS Facility

/ The Athens platform '\\ / The Malaga platform \ / The Limassol platform \-\ / The Surrey platform \,\ / The Berlin platform \

* 5G Networking Services KSG Mission Critical Servicesy 5G Satellite Services ). 5G Massive loT Services 7 5G Immersive Services |
to be demonstrated in \ tobe demonstrated / to be demonstrated / to be demonstrated to be demonstrated \
Egaleo City Sport Event \in Public Safety Scenario// in Cargo Vessel Route / in Surrey Sport Event / in the Festival of Lights
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S5GENESIS facility Architectural Blueprint
N

5GENESIS N7
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Engagement Process of Vertical Industries in IEIP-2019

/

A

~

N

4. Once agreement with all
the involved partners has
been reached, the platform
leader makes an offer to
the interested party

4

/

A

3. Platform leader
negotiates with all the
necessary SGENESIS

partners for the execution of

the experiment

./

/

S5GENESI3\thens Facility:
athens@5genesis.eu

S5GENESI3alaga Facility:
malaga@5genesis.eu

5GENESI%.imassol Facility:
limassol@5genesis.eu

S5GENESI®Berlin Facility:
berlin@5genesis.eu

SGENESISurrey Facility:
surrey@>sgenesis.eu




Engagement Process of Vertical Industries in IEIP-2019

5GENESI&\thens Facility:
athens@5genesis.eu

Each platform owner actsas the
single point of contactfor the
vertical user/experimenter,

5GENESI®alaga Facillity:
malaga@5genesis.eu

negotiating the terms of use/SLA as SGENESIZimassol Facility:
. limassol@5genesis.eu

well as the compensation for the

human and technical resources, 5GENESISBerlin Facility:

which will be employed for the berlin@sgenesis.eu

support of the experiment. SGENESISurrey Facility:

surrey@5genesis.eu




Expectations for ICAL9 proposers

5GENESIS for ICI9 St 5GENESI®thens Facility:
. Sy e athens@>5genesis.eu

proposers provides: @50
- E2E Experimental ESIS | 5GENESIMalaga Facility:
Facility | malaga@s>sgenesis.eu
- Automation and . 5GENESI%.imassol Facility:
Measurement Tools limassol@5genesis.eu
[l Rpors and SGENESISBerlin Facility:
Maintenance Sl

berlin@5genesis.eu

DOWNLOAD 'i' = 5GENESISSurrey Facility:

surrey@5genesis.eu
https://goo:gl/TJdgévd




The Athens Platform
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The AthensPlatform Overview

Vertlcarmdustry/SP
f.( , a( 5

Vertical Industry/SP
-5 oy

OTE Academy Campus
Vertical Industry/SP

T,
i AR
f eMBB LNaeed

D& . service URLLC @
((.55' R “f e ﬂ)

Threesites:

A Demokritos Campus
A COSMOTPremises =
A EgaleoFootball Stadium >
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Demokritos Campus

Egaleo Football Stadium



The Athens Platform : NCSRD Campus

TheNCSRDcampus:

core network

backhaul network
accessnetwork

SWHdefined macro - small cells
mobile terminals

distributed cloud deployments
computing, storage & networking
resources.

Too Too Too o To T I

Fiber link
_ 1 A
® SmallCell

. Macro Cell




The Athens Platform : Thégaleomunicipal stadium

EgaleoMunicipal Stadium:

showcasing the value of 5G in big
sports and/or cultural events.

3 low-power virtualisation - capable
cells

multitenant infrastructure Is owned
by the stadium operator

host edge services

connection with the NCSRD campus
via a dedicated pointto-point
microwave link.
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The Athens Platform : COSMOTE testbed

COMSOTBcademyCampus

A Openstackbased cloud
Infrastructure (>220 CPU cores,
>30 TB HDD, >340 GB RAM).

A eight NOKIA 4G/4G+WiFiSmall
cells distributed in two floors

A flexible, scalable, e2e loT
platform

A broadband connection over
GRNET backhaul




The Athens Platform : KPlIs

KPL : Coverage

the use of multitenant small cells greatly improves coverage and capacity density for indoor
underserved areas and crowded events d using an infrastructure which can be provided by the
venue owner and can be fully sliced and shared among many tenants.

KPR : Latency

perceivedlatency is significantly decreasedthrough edge processingand caching.

KPB : Datarate
the gain due to the upgrade of the radio front-end to 5GNR,compared with LTE,will be measured
and assessed Furthermore, edge processingsignificantly relievesthe backhaul links, since portion

of the user traffic is processed/re-routed locally. This will contribute to avoid backhaul congestion
KPHK: Servicecreation time

significant reduction of edge servicesis to be expected, due to the automation achieved by the
cloud-enabled small cell management framework (CESCM)



The Athens Platform: Indicative Use Cases

Big event/Media and EntertainmentUse case

{1 Content creation- demonstrate adaptive upstream content
transmission

1 LowHatency AR applications - edge computing infrastructure will be
used to host part of the AR application and serve the associated

content

UAVUseCas&dO Eye in the skyoé applicatio
1 Control the drone over a lowatency 5G slice and transmit HD and
4K reaHime video to the ground control station

Security-as-a-Service(Secaag at the edge
1 Deployment and automated configuration of security VNFsfor the

identification and mitigation of security incidents



The Malaga Platform
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Threesites:

A Univ. of Malaga

A TelefonicaEdgeComputing
A MalagaCity

Police

Control
centre

TheMalaga Platform Overview

Malaga city
Fiber network
- . -

: e LTE/SG
Radio Link &8 deployment
tower @ City centre



The Malaga Platform : Overview

A The platform will be used to validate 5G PPP KPIs for 3GPP Mission Critical Services
(MCS and combines LTE,5G NR and MECwith orchestration solutions to offer slices-

based E2E connectivity.

A extension of the current
4G/5G platform at UMA
used in the European
projects FLEX, Fed4Fire,
Fed4Fire+, Q4Health,
and TRIANGLE

il
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LTE,

5G-NR

(Malaga City)

L |

LTE,

S5G-NR
(Malaga City)
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LTE,
5G-NR
(UMA)

A II vh .

Telefénica Edge
Computing-based
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The Malaga Platform : Infrastructure and key components

1. the currentindoor UMAtestbed TRIANGLE

2. one LTESGoutdoor deploymentin the UMAcampus

3. one LTEAG outdoor deployment in the city center of Malaga using locations
providedby the Police department

4. the Telefonica Edge computing infrastructure to be deployed in Malaga; e) the
orchestration solution by ATOSrom projects like 5G TANGO

5. ATHVNFsfor LTEand 5G Corenetwork

6. 5GNRaccessnodes providedby RUNEL

/. 5GNRUEsprovidedby ECM

8. the MCSsoftware solutions by AB and NEMas the reference service

Thewhole platform will be connectedto other SGNESI$latforms using Géant



The Malaga Platform : KPIs

Capacity,

the aggregation of licensed and unlicensed spectrum with some method evolved from LWIP,
including 5G NR will increase the density of users, the peak data rate per user and the global
traffic in the area

Latency.

latency at IP level for MCSwill be demonstrated in the lab and in the field using edge computing
solutions and slicing to prioritize traffic

Speed

the rest of KPIswill be demonstrated in the context of several mobility scenarios (from stationary
to high speed)

Availability:

the provision of multiple connectivity with the aggregation (LTE,5G NR and WiFi) will increase
availability of the network connection

Servicecreation time and management cost.
the automated orchestration of VNFsand slicing will reduce the time to create, to deploy and to
setup services,and will also contribute to the reduction of management cost



TheMalaga Platform : Indicative Use Cases

A Automotive and road transport

A Transport

Public Safety

Media and Entertainment

eHealth

Factory of the Future / Industry 4.0
Smart Cities

Energy

FinTech

Smart Buildings
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The Limassol Platform : Overview

HYLAS 2
Ka-BAND SATELLITE

A Limassol 5G platform
will integrate several

infrastructures in the | N AVANTISHTELITE

city of Limassol, Cyprus, = 10 THE INTERNET AND
. ' i © iad’ OTHER SGENESIS
In order to form an Wit PLATFORMS

Interoperable multi-
radio facility, combining Eae e ==
terrestrial and satellite  EElmm—e = SEETSe

POINT-TO-POINT

Communications W|th ) e ) — :"..‘ ., M/WBACKHAUL

the ultimate aim of WP 7 L asso, o

efficiently extending 5G

coverage to - o i ==~ "
B N — 56 HOTSPOT

underserved areas



The Limassol Platform : Infrastructure and key components

Satellite Gateway at Makarios Earth Station, Cyprus:
A support SDN/NFV services

HYLAS 2 and HYLAS 4 satellites:

A 28 GHz bandwidth Keband satellite providing coverage through 66 beams across Europe and
Africa
A Inter-spot beam and intersatellite handover mobility

PLC central building and testbed:

1) hosting, In its private Data Centre, all the management components and services for the platform

i) providing the interconnection to the Satellite Gateway and the Internet, as well as to the other
5GENESIS testbed

) host the microwave connection to the ship.

o MARAN HELI OS6 tanker:

A For demonstrating the 5G maritime communications scenario, an oboard remote network will be
Installed on a cargo vessel,



The Limassol Platform : KPIs

Coverage:
almost ubiquitous coverage is expected thanks to the use of the satcom component.

Latency:

the virtualised data plane components locally deployed in the remote network are meant to
significantly alleviate the high satellite latency.

Reliability:

the multiradio aggregation, powered by SDN and NFV, will help to eliminate the effect of network
outages by rapidly switching to failover links.

Data rate:

the multiradio aggregation, powered by SDN and NFV for multipath delivery, will combine the high
data rate of 5G backhauls with Kaband satcom in order to deliver data rates much higher than

the ones currently experienced in maritime/rural access scenarios.

Capacity:

the impact of the use of efficient multicast services over the satellite link to offload high data rate
traffic from cellular unicast services to devices



TheLimassol Platform : Indicative Use Cases

A Automotive and road transport
A Transport

Maritime

Public Safety

Media and Entertainment
eHealth

Factory of the Future / Industry 4.0
Smart Cities

Energy

FinTech

Smart Buildings
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The Surrey Platform

A ves
Multiple radio access ik i
technologies that can support ot
massive Machine Type i
Communications mMMTOQ, .

|nclud|ng 5G NR and NBoT, PRI SOl i';"';:;gggis' | B
comblned under a flexible Radlg g ;ggs,g-gg AT

- 1 IS s »e »
" . .- ~ -_"c‘ - T

" Resource Managément (RRM) - #% Figu - 8608 o= L

®
[ $] | .
LT ' h» .n—'lll- oty 7,__ e

- and spectrum sharing platform © « . - HE :.::;'::'Ei.-"‘“"\: g

P N, ul

; \..] - 'R #% a0 r\ - T
= iy vy N e )Lt : e "
: T ~>§??;:fw SEe T

"
-
~0

to showcase masswe [o) — T B el
By 2R )l L 3 Sy ,H - = r e (il R _“ N1 ¢ I-'--'-*:;'."" '-..__;.r~_ o
serwces el gLt = Temue e g . e
s S5 4 {11} [N e g
o - : ) - e
R S Y g ee e 3
:1.' \glllllj Py - 3
. 5 R -__—-— .|m|"l I _\. ‘ . n'.(. -u..f. . . -
} - m mr i Ve o
e - = N e

1/



The Surrey Platform : Infrastructure

The5G Innovation Centre (5GIC)testbed:

A Distributed Cloud(FDC)5G Architecture
A interconnect with and support different RAN configurations (GRAN, D-RAN or hybrids of both (HRAN)),according to
available transmission options

The FONS5G/WIFi Integration:

A providethe WiFi ServiceManagementPlatform (WSMP)
A provide and integrate WiFi APsin the Surreyplatform

TheLMIAPEXand D-MIMs.

A provide self Adaptive Policy EXecution(APEX)

A APEXinstancesrun in the cluster controller for each cluster

A APEXinstancesin each cluster use Distributed Managed Information Models (D-MIMs)

A APEXand D-MIM components integrated in the platform coordination/MANO planes and in particular into the Slice
Managementfunctionality

TheSRLand KAUMONROEestbed:

A transnational open platform for independent, large-scale, E2E measurements and experimentation in commercial
MBB networks
A conducta wide range of experiments, including bandwidth demanding video applications

TheINFIoTvGW

A proxyVNFsfor popular loT data protocols
A loTvGWacts as an aggregator,exposingdata and interfaces in a homogeneousway



The Surrey Platform : Surrey Sports Park

The 5GENESISurrey platform will comprise a heterogeneous5G NR and 10T multi-
RATnetwork, to be deployedin the SurreySports Park (SSP)area, which will include:

* A5G NR network, with a

| - :," I

number of gNBsproviding N i Fon™ wswe O o i
gUVerEge Dver the SSP area. L i i

A set of open 5G UEs to / &iﬁ NB-loT \—:_i—_ AMF —N11— SMF :
demonstrate enhanced RRM and D S~ |
spectrum management . Ite l N, i
procedures. T il \ | LYSis
" An LTEA network | Inatwe (e NG 1o vGW
* The NBloT andLoRAnNetworks, . } 1 |
to support mMTCtraffic. PICEEE L________"_;___:;_‘:'___‘E _____________________________________ |
' The FONWiFinetwork,tobe — — ~ ~ — / /L~
tightly coupled with the 5G NR ~ newore 1| > L3R AN
deployment. e }'T_f___‘_ T g a |
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The Surrey Platform : KPIs

) coverage
due to the vast numbers of people attending large scale outdoor events

i) energyefficiency:
through the provision of protocols to support low processing power operation of the sensing
devices

i) low latency:

through efficient RRM and resource allocation and through developments on both the terminal
and the core network side, to ensure that the collection, analysis and processing of the
multimedia content will be made in realtime, and

iv) reliability:

especiallyin the case of healthcare information monitoring
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TheSurrey Platform : Indicative Use Cases

loT

eMBB, URLLC and massive MTC
Connected& Autonomous Transport
Public Safety

Media and Entertainment

eHealth

Factoryof the Future / Industry 4.0
Smart Cities

Satellite Backhauling



The Berlin Platform



