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56
Introduciory Frianteveokk (1/5) & e

GROUP OF COMPANIES

@ Internet and communication network are & QNN thAs @F nbost aréag @nd sectors of our

modern sacielieteeecononaies.
They are radically transforming our world and do constiffitelzy-R dtaY Siyaia”Ifof anyd LIA £ £ |
evolutionary process supporting effort fgrowth and development

@ The communication networks and the wider modern services/facilities environment of th
year 2020 and beyondill be GeSoyfr2 NIV 2hdzaifd & uciNFo© KSNI thay tRat oY dzO k
2RIl & ¢ ®

@ Thedzy RS \NEis@alyVicderode dzaudzhetwbrd infrKsSuiitS-NEBI1FSayfl So2 “deanecting S
everythinge according to an extended multiplicity of applicatispecificcequirements(thus
Including users, equipment, things, goods, computing centres, content, knowledge, information
processekg in a purelyflexible, mobile, and.guiteppowerfulway
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Introductory Freanaveokk (2/5) -

GROUP OF COMPANIES

A Modern innovative aspectsot only necessitate butalsoripiplspfahe proper
establishmentand theeffective opetationof a relevaninovel kind of ifrastiucture

able to provide network/features andperformance characteristassuring progress
and growth in all corresponding domaifi&., technical, business, financial, regulatory,

social, etc.).

A Thebirkysiof dzédd@nyféaturss Tsucly & BiBtdblisatidnsuhd iofdzidkase-baserd
network functionalities) In network communications infrastructuresill support the
actual transitional process,
via further strengthernmgmeiwoerk fexbiiibandaeactivityand by providing a prope
meansftorbetter network mamagentanand for offering of new sewidess
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Introductory Freanaveokk (3/5) -

GROUP OF COMPANIES

m ankrNg“:Stiirs” (neétvidik Bpeatérs and service providers, manufacturers, SMEs)sand,
etc.)are @mmmdtbobbesstmglgvlwrmwtem Emam@hAop“ﬁeeesses. )
B ChK Nid“redefint”fexisitn NIBIR: STFids §ih8 iefon® Eolessaidloyidaticishipsizéiweerk |

- o y ] ~ A - 7 e . . n . .
Markdt' pBiers” awhidst Ereadindlding cupoetinitiesSon haoeke)iymd ihu@sesiene:

» These chancewill also take placavithin the o2 hiNdn O tX genf Jtiord BASE 6K 3T

telecoms systemsthat will bethe mast critical building-bleck of ourd'digital societyh the
next decade.

5G wvill net efly e-an:evolution ofmoebile loroadband:netwiorks, butiwill:
X bring new unigue netwotkand servicecapabiliies

X create asustainablezand sdalable:téchnology

X establisiha proper ecosystentdordechnidal/btisinessrinnevation
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Introductory Franevwokk (4/5) &

GROUP OF COMPANIES

A TheFk @ﬁef@ltioﬂ’gfyfeﬁed\kﬂnrﬁu?\i(%t%rés syseins ([{(Sﬁh&@@NéésHséé\g%Am@tWIﬁl é
Oudzind RN Yfur @lifit2l @Yiety2iF the2 dzNdccvRandlitthastbéen gr@notddaiscareé A Y
strategic petspeciivdor aneffective glatisl gy oovih:

A pAhod K ZidzftoRethér OuNdd Yira witk|2sIcSithkKrS:NEns b prdviBirkt) witiugdl iR bt €
ultra-Kigh BaKdwdth ‘YoRra iR\, icluditghet gndy Qistinctusensdut also numerous (Inteynet
connected objects.

A5G infrastructure is expected to support axtended watiety of-convergedaeiwarkable to host a
diversity of services/applications and related equipment/devieds) including professional uses

ABGoAaftt y20 2yteé oS | aAay3atsS daLINE INLHGEAMRYEO IS
innovative ant«exeeptionahnetwarkiservice-capabilitiend should be aiSnybled &6f SiNEern2t T
of Things|((taT.).

% | : ,.. ,. : b | II,- / :
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Introductory Framewatk (5/5) -

GROUP OF COMPANIES

m pcDwill Gidkezrfite” detwyridirs, IdbutiirG énd syYoSidk g2 NdesAnyb Jobe plogafrinidbledagd 3 |
unified infrastructuret. ®

B ChK Pod of AiRfNTiion 2oFfunctidzy willB @ foriai cptyifred) 2aTreceThdzy =@ ik 280 By nric
usage of ol dissiibueel rescarces; within a fully convergedenvironment.

m 5G canalsasuppormmulienancymotieisSy F 6t Ay3 2LISNI G2NA | yR 2
to eollaboratein new ways, within an intelligent network environment.

m Based upon the features of existing cloud computjrigs will support furtiher progresscofithessingle
digital market, S @3 @ 0 & & LI QuirtyaBpanE#cheamdpératordytdidn natioawide
Infrastructures.

®» 5Ghasdabe austainableanddully: sdalable:téehnotogy
» Costreduction through humanttask-autemation: antiardware optimization wi!/ allow for
suppertatlehuspieassnedelidor all involvedactors
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5G-PPPCCangaptl #dosoRitioning,/?) -

GROUP OF COMPANIES

» Thedevelopment ofithe5G: ecosystemvolves numerous-groups ofindustry /stakeholders
research institutions;:standard-developing erganizations, certification-bodiesrand other
institutions @nd/or/legal-entities.

®» In particular5GPRPiisi @@ i2tAiyitihtére batyekntHe EutbpehSomdnSsibdaSdShe 1 K
Eureopean (CTnindustrir.e.: ICTmanufacturers, telecommunications operators, service
providers, SMEs and researchastitutions), intending o fiurtherreeiniereelih e coepean
pressneenniiigdie)dit abtheaglobaldevel.

» Themain objediels to desighand-deliverappropriatessolutions,architectures,
technologiescand standardf®r the next generation communication infrastructure.

» Since’2015;/the Eurepeamdnion (EW) dunds:several projectsrund &iGIRPPoprogram,
covering tthree({3-) subseguentrPiases.
These projects work together to deliver the critical 5G technology building hlock
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5G-PPPCCongaptl #dnritioning)/?) -

GROUP OF COMPANIES

Key TFechnicab @bjectives:

U Providing 1000 timestighemwirelessrarea gapacand more varied service capabilities comparec
to 2010.

U Savingup to 90%cofeenergy peresemnvice pravidetine main focus will be in mobile communication
networks where the dominating energy consumption comes from the radio acasssvork.

U Reducinghe averagesservicerereatiortime/cydmm 90 heurstto@dminutes.

b Creatinga secute reéliable and dependabletinterndtif i Kerolperddite® NRntikISNID Side D
provision.

U Fadilitatingvery denseddeployrnents ofiwilieless: commitatcation Hirksconnect @ver7 thllion
wireless dlevices sefvingwaver b/ billigeople.

U Emnsuringfor everyone andeeverywherelthe aeeess ionadwidempanel ofvservicesand applicaéibns
lower cost.
% p P P European | gs:lilzpoenaﬁ?fnci)un funding I\ [ '."_"; S J i

PUBLIC-PRIVATE PARTNERSHIP Commission for Researc h & Innova tion
215t Infocorm Warld Caonferences Athens; Greece,Noventben26,°2019 11/68




5G-PPIPPBSISitionng3/7) B e

GROUP OF COMPANIES

ShrrPe mgo

& European
PUBLIC-PRIVATE PARTNERSHIP

——
21t Infocom Warld| Canference= Athens; Greece,d\Voventhen26,720159) 19 12/68

I Horizon 2020 5@ ESSENCE

European Union funding

== Commission for Research & Innovation



oTE 5G-PPPPBsisitiomie4/7) &%
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- Radierelated cluster
() FronthaulBackhaul

CogNet SELENET D Hardware implementation

Building an Intelligent System of ~ Framework for SEtdrganized network - Netwc')-rk automation
Insights and Action for 5G Network management in virtualized and SDN. NFV. Cloud and
Management software defined\NETworks D Virtuélisatibn e

() Security

‘ GEX P Virtawind
SUPERFLUIDIT S5GEX Virtual and programmable

- 7 G \ Superfluiditya 5G Exch - :
The ﬁuﬁpaﬁﬁn | supertiuid, choug xchange industrial network prototype
i ﬁl!fﬂﬂi@d native, converged
Um@!m ha§ edge system
19 projects.uunde -

5G-PPPPhase’l

sonata “\gONATA

Service Programming and

deployed in operational Wind pal Orchestration for Virtualized
- Software Networks

SESAME SESAME
SmallcEllSoordinAtionfo
Multi -tenancy and Edge ser

mNmsnc%

al:lex5Gware
H6_w) Flexible and
efficient
hardware/software
platforms for 5G
network elements

and devices

<HETirm MAGIC

Source: 5G PPRitps://5g-ppp.eu/Sgppp-phasel-projects/.

Horizon 2020

% | I ' European European Union funding

PUBLIC-PRIVATE PARTNERSHIP Commission for Research & Innovation
215t Infocorm Warld Caonferences Athens; Greece,Noventben26,°2019 13/68
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IR .
B Radio-related cluster
. N 5GaTY G
5GCity’ 560! 1A 56 mepia
Distributed multi-tenant cloud and radio - S
P ble edge-to-cloud I
platform for municipalities and infrastructure mgr?:t;?:fo? fheggéol\_:e?i?a i::jrtul;fr:ahm FronthaulfBackhauI
c owners acting as 5G neutral hosts > SDN. NFV. Cloud and
Virtualisation
= MATILDA MATILDA 55 ) CAST 5G Xcast 5Gtango 56 TANGO

" Broadcast and Multicast
Communication Enablers for
Fifth Generation of Wireless

A holistic, innovative framework for the design, development
and orchestration of 5G-ready applications and network
services over sliced programmable infrastructures

Validation Platform for global technology
Industry-specific Network
Services and Apps

Network automation
_J

Security, privacy,

SLICENET i L
resilience, availability

l Th@ E’mppeﬁn‘ ' End-to-End Cognitive Network Slicing and Slice Management

d Framework in Virtualised Multi-Domain, Multi-Tenant 5G Networks
Union has fiuntied —
21 projectsunder - o METR O = . Most projects are
- P nternet of Radio-Light METRO High bandwidth, 56 ' 56 integrate N&PAAS raas ] cooperating with
il

-
-
-
5G Development and - Optical networks and
=
-
-

Platforms

2 . L [ tworks loiti isti i
5G-PPPPhase2 A i aware optical BSE a0 vertical use cases

'S S U technologies for high-density SDN- Next Generation Platform
— - — - programmable network architectures as a Service (PaaS)

FORMER
5G Iransformer

Transport Platform for
Verticals

the Edge

Source: 5G PPP, https://5g-ppp.eu/Sg-ppp-phase-2-projects/.
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5G-PPIPPBsisitionind6/7)

»
-

@ Main Facility that offers Services to 1CT-19 with well defined SLAs 3

u Experimentation Facility for advanced Experimentation and Testing

@ Moving Experimentation Facility Site

i 5G-Vinni
| 5G-PPPPhase3 5G-EVE
is actually # 7 5Genesis

around three
fundamental :
latform projects

Rapid response vehicle
{aevy tacility / location)

SG-VINNI : https://www.5z-vinni.eu/facility-site
SG-EVE: https://www.5z-eve.eu/end-to-end-facili
SGENESIS: www.Sgenesiseu

Aveiro |

Limassol

Vesselwith on-board hotspot

il = Ny g \\:\:J P
% p Pp A E Horizon 2020 & »__J :\‘._)\_/]:J \ % 4 -
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5G-PPIPPBsisitioning7/7)
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&

- Establishment.ofawide
framework for

%Fi) 2 Spectrum
Pre-standa rds

international cogperation

Activity 5G PPP

Contractual

Arrangement, KPIs

Activity Community
building and Public
Relations

]

———
———

‘ELOBECOM

Architecture

L)
1€

Soft\;vare Networks

(SDN and NFV
[« S
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Vision and Socié’tal
Challenges
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- Telebrail

\ and further international partners...

BCmr SGErum

AN PAT-2020

Trials

4

Security

European Union funding
for Research & Innovation

| Horizon 2020 &

Network
Management,

[ SME support ]

Use cases and

performance
evaluation models
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at the Forefront towards implenmening5e,
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. WAV and tloyid-compdtidg d2REndbl2rs’ bfitizawiory [Etelligetce (1)0 vl ¢
T Concemsor Future Networks

Future NNaiwoishave 1o

+$45 & ¥ 3435

& ESSENCE”

.S RSLX 28 SR Y dzAKK FayY 20NER | RRSyaa S/iSeieg 2 NJ 4 T
0SO02YS aAIAYATFTAOFIY(IEeEe aY2NBE KSIUSNRISYyS2dzaé
use multi Radio Access technologig&ATs);

scale their operationseven for shortime periods depending on the varying traffic capacity

requirements;
remain energyefficient, as long as possible;

support fast selection and/or combination of variable physical interfaces;
dzaS |y &l RFLIWIAGS aSité¢ 2F OANIdzZ £ AYGSNFIF OS.

Small GaH39E Cean contributetortheceffortootndkihg “bhest usel of hovelapplizations offered by
RSN anS NEe hdteypdRneXo2ZANEBE KS U SNR IS )f S2dza w! ¢ao

X
X

SCGs aapfEldierentisupport sseeud widedi\wa iy grtrffit o el
SCsralseuppornt sedddifitiissues.
% PPP ::“E Europe_an_ | ES:LZle:%Zn?Dn funding N o
e Commission for Researc h & Innovat ion

PUBLIC-PRIVATE PARTNERSHIP

215t Infocorm Warld Caonferences Athens; Greece,Noventben26,°2019 18/68



AU and dloyidomptig dzREndbl2rs? bfiNeztwory Idtelligeace_(2)0 Y56 ~ <
Challengesfor@AM(@peration &Management) 2 ESSENCE

A Future metwork/deployments:have é0ow for network/infrastiucture/fesource sharingand
potential re-utilization on all levels because of the fast-growing-demands onnetwork
resourcesmanagement.andoperation.

A Future metwork/deployments shouidbmote the inclusionofecegnitive: capabilitiesirhthe
network designcon:=dlldayerso that to:

A support a flexible network adaptationat low operational-costs;and:;
A provide exactly theperformancerreguiredor the determined user-context

A TheOperation ant Wanagerenid@m/of the wirelessimobile network infrastructupsays
an\impadrtdnt Joléidisbitgbly “abtlidéessibbg” networkomdiniagemedtlane autbmdeion, NH3etinis
of:

A constant/performance optimization,
A fast failure recovery,
A fast adaptations to-changes in-network:loads;/ ar@:mve@turﬁamifnaabmcduneeamdsexmnology

% PPP
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WAV and tloyidCompdtirg dZ2REndbl2rsY’ bfiNetwiory [Atelligehce (8P yg EgSENCEé
s Inclusion ofsS@N-features

» SelfrOrgamsmpNedwbrksZSON) are the first Step towaMliSthe automation/ofh&tvidorkss
OAM 1ashs; for example via the introduction of closed control loop functions dedicateelftoonfiguration,
selfoptimization andself-healing.

» SONismaaleaivwofgrpcedecssyfoicnehofor automatic:
planningand configuration,
optimization,
diagnostication and
healing of cellular networks.

B 50N B corcdived @2a \ntafornddessi®y” in fature mobile netwarksiand operationsnainlye ¢
due to possible savings in capital exppnditure (CAPEX) and operational expenditure (O
ThetendengyintroducedwithsSON is tnyfhlie by fteSi’s @A &tloSINQ4, asmuduast U
possibie

=5 PPP Rl Eeoeen | R oo o0& ESSENCE
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WAV and CloyidCompdtidg dZ2REndbl2rs’ bfNziwory [Atelligence (4)9 yg EgSENCEé
G COPANES SONrFEunctionalitiega)

@ SelfOrganisingNetworks (SQNjlenotes aset of featurescand capabilitie soforautentating
tihe operation ©f anetwork sothat operating casts @ande veducadd human errors-ean
be mintmised

@ Thisimplicates fo cinemhloabed detatorkrinamigegamnent.

@ With the inclusionofsSON:featuresiandard manualplanning deployment, optimization
and maintenancepctivities of the metwortk carbbe €ffectivielycrepltacednd/or supporned-
by more autonomous:and automatéd precessdbus making networkcoperations /simpler
and faster.

S@ONfunetions, also denoted agSelfE” §uncFodzyinoir agprbach can be organised
around three maircategoriesself-planning, selfoptimization andself-healing.

'y TR — o e — 7~ =
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WAY dnd tloyid-Comlpdtig d2REndbl2rsY’ bfNziwory Idtelligehce (5)9 yQ EgSEN CEé
GROUP OF COMPANIES mmum I E I‘-a--e_qb)

@ SONunctionalities are also referreddaads§/f&Etfihctionalities.
Thesecorrespontttossset of featurescanctcapabilitie fofarautoptaiinththepeperation
of a networkXso tao2 “opiritingirost@ 2nlBdS Ny it kryi Bim @ 2réoid dininQrkdy,

@ Wkhi'KIf-EAEE o STSTE 1 di sdzNBoauZ! plD iy, & Ay@dnf optNikzafidzlks LI |y
maintenanceactivitiesof the; networkan hereplaced cuvillor ssippooréedy more
autonoemouis aiiloativanasédp fooasesdhus making network operationssapide badddasier

@ (Selftk” funcliotz\ad aufoRafically @unel: | dzi 2 YI G A OF f f & GG dzySé
I global operationalsSCesettingsuchas maximumtransmit power, channel bandwidth,
electrical antenna titaswell as
B spedificparameterscoreespondipgdeRadiv=Resource Managememn\(RRiVDtfunctions
(e.g., admission control threshold, handover offsets, packet scheduling weights, etc.)

55 PPP
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NF® énd GloyidCompuitirdy dzREndblers? bfiNedwory Mtelligehce (5P Yl B
oo o SONFunctionalitiesc)

!Ianningimplicates forautomatization of the process of deciding the need to roll out

network)nodes in specific areas,
by identifying the adequate configurations/settings of these naaeBor
by proposing capacity extensions for already deployed n@dlgs by increasing channel bandwidths and/o
adding new component carriers).

» Oncethe network is in operational staté)e selfoptimizationincludes theset of processes
Intended to improve-or maintain- the network performance
by tuning the different networksettings.

‘ealingis relevant to theautomation of the processes related to fault management
afault detection, diagnosis, compensation and correction), usually associated to harc
and/or software probleman order to keep the network operationalyhile awaiting a more
permanent solution to fix it and/or prevent disruptive problems from arising.
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