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Introduction (1)

IIIIIIIIIIIIIII

Internet and communnicatiom aetworkare 6cQiNK tioks for nfost
areas and sectors of omnodern sotietie® economies
Theyareradically transformingur world and do constitutdundamental
O lLIAs T fdr &niN&valutionary process supporting effort fgnowth and
development

Thecommunication networksand the wider modern
services/facilities environmerntf the year2202@vill be y
e Soy2 NI i2rdzant! reuchNA O K SINJIthbnyhRe of YodzQO'K

Theunderlying(ususlly heterogeneoys)cnetworkfinfrastructurell be

abie bf Sconbefrtmmrevepyiihing according toran extended multiplicity of
applicationspecificrequirements(thus including userggquipment,

things goods, computing centres, content, knowledge, information an:
processes in a pur@ly fikebite mablide 2 ad d ojti @ pouréaiviay.
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Introduction (2) ‘

AModern innovativeaspectsnot only necessitaiehbutlso
imply for the proper establishmentand theeffective
operation of a relevantnovel kind @fiifrastiucture able to
provide network ffeaturessanch periormance,echaractenistics
assuringprogresscant;grawthn all corresponding domairgse.,
technical, business, financial, regulatory, social, etc.).

ATheingludn"dzBinfoBeih featized (suthaRobiftilisation |
and ofsoftware-based metwork/funcitonaltiesin network
communications infrastructuregill support the actual
tiansitional process,

via further strengthening networksflexibilitycand-eactivity,

a by providing apropermeansgdobhetienateiwark managemen |
o and for the offering of new sewiees
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Introduction (3)
m anhr NG Stilrs” @ndtwork apexbEors and service providers,
manufacturers, SMEs, enters, etc.are expected: tobbe stropgly
involved in suchprocesses.
B Thisa il ‘f[eﬂefirﬁ”hé\gs%g\?ﬁlﬁe)ﬂéié,s ang Ef&ré\ E,bl.&s)érﬂl/gr@ |
NStforksHipA E2tyie KnAa lkdd “ploy &, @HSE ofeativig mishilaikil U
dynamic @pportuitiedor novelty and/mvestments.

®» These changewill dlso také place within the farthcdomirg @ifih
seneration” -or 560l telecomes systems, that will bethe most
critical building blockocof-our “digitaksociety rin/the nexicdecade.

SG wiill met @fily hresareevoltition Dinmiebil @ loraadiband: netwiordsut
< will bring new unique metworkand service capabilities

will creale a sustainable-and: scalable:technelogy,

Ill estalolisha proper ecosystemdordechnical/businessinnevatic
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Challenges for theNetwork infrastructugg ©Te)

OMIAOE ETAIPEINN

» The Europeareconomyhas mot2ny; to&maiht2in” BuYaksdty torihy €
both its role andimnfluenee>onithewideminternational renvironment

m It is important to realizei innoevaitivesactionsranth toxexpand knowledse
that

» Thediversity of new (petsondbane professionalsages,

leads o new reguiremerntson availability, latency reliability,
trustworthinessand security

A W N A v

Ot 2a St & &S Yo Snetwdskrgplicatiang KAy 0 KS

UsersINJ RdzF t £t & 0S0O2YS Y2 N tetmg & contentdBnd
servicerequirements.

Privacyand sustainabilityissues become of prime importangius implying for
resilient constraints on networks and servptatforms.

8
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Challenges for theNetwork infrastructues 1

OMIAOE ETAIPEIQN

» Appearancesohavarety dinnajorrehalienges

» GHbrld iR 6f RaFE ria S nedwyrIONBctogeth& with yhepiingisoNdfall tebessary A C
/ SO that toserve/fulfilall relevant requests coming from
different services, devices anders.

= Accommaogtationof novel classes Ofsservieces/faciliti€e.g., coveringttributescoming from
the 10T, M2M communications or contepésed applications, or by any other future
GO02YLX SE¢ SYGBANRYYSY( ke piesaNiip “otd2d SlkyfdaX |

drédd |[supporting economies Ofscaknd avoidancedf

unnecessarynvestments

= Strengtheringln y:rteSsNIASatiQain alLdScyhiS df N lilled 22 e cooyhies) by rhakiagt O
ana A Y RA a LJS Y aforaealizing drbelxplicit, iibiquitous and dependable infrastructu
In mobile, wireless and fixed communications

Internetd R NA @S NB& ¢ skeriNdes/abpicatioriganyldv (s2r&or and 10T) to high throughput rate
(e.g. high quality video streaming) afrdm lowto highlatency.

= Supperting ©fall actions for providing guaranteed|leve bof CQuiality 0f Service/Qualityf of
Expetience (QoSIQoEygether with enhancaneniodippivaas \and desacityiover ehié

Internet, especially for professional uses and with the aim of offering optirpatformance

= Making th&cSmnQBcXtiYndzyfidalOnlfraitAu @ wyes “ONdhilid ik 29 teduired” PyTcohbuinSrs\o
interconnected critical infrastructures (such asiart gyid).

Supportingmeasures for realizingeduced energy:consumpiian

’m 5 The 5G Infrastructure Public Private Partnership IMIECOIN WOorlar2016 . 'Athens; Greece, Na
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Challenges for Network/Infrastructurgs 1

OMIAOL ETAIPEINN

ChK 1Srihd 2 i INJI5K Bftadtriiciirdé wag A ck”tmostoFtheO S
identified challenges:andwilb offeraelialblecsolutions!

SGwill be much moretthatithe-next step beyondG:it is expected:to
be the teore funationdlssysieny O ounmoadem digitabsaeciety: and

economy: ihus
dntegrating [IT-systen(®.g., processing-and

storage)wﬂh plentiful network resourees

5Gis to becomeaa sarb Of universahi highhy:-flexible and uHiaw
latency vintualizedi infrastructure
capableof senving/iimmense numbeisf smart terminals, devices,
machines, things, sensors, cars, drones, etc.,
with significant processing and:storageapabilitiesthat may be
exponentially increased, via relevafibudbased-applications

!
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-
The European Conceptual Approach fof HGOTE)
5G networkswill not only be based on transport and routing/switchin
technologies buta il He inoredf@xiblé AntldBpeind

5G networksare expectedo evolve moresassiiu Ky 2RI
and alsao embedisseBssigg;ccopupitignth ABtbeigeaged@set Ies
converged and unified infrastructure,0 £ S 2 @& 2 NOK ¢
delivery of services in a secure manner.

sGnetworks will provide a sigtitftaaniihiggbesysysie na gapgakydhan
today and solve any anticipated spectrum scarce.

5G networks showildl Adsmpraranicto the extent possiblea comm

hetwork manggemanidomoiahdleraindiwiele ¥ terms of

- constantperformance-optimisation

- fast failure recovery,

)ast adaptationsitocchanges network loads, architecture, infrastruc
ndtechnology
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The/EuropeanConceptual- Approach fo(HGoTe)

OMIAOX ETAIPEION

» Within the 5GPPP/ framework/the followingPKRPIs haverbeen:idemntified

X Possibilityfor the provision of LO00: times highenwileless arearcapaatyd of
more varied service capabilities compared to those d?010.

X+ Savingup to 90%cof-energy persseivice providgtiere, the main focushould be in
mobile communication networks, where the dominating energy consumption comes frc
radio access netwojk

X+ Reductionof the averagesservicerereationtime,cydi®m 90 hours to 90minutes.

x Creationof asufficiently secutesteliable and dependablaternet, 4 A U K |
LISNOSA@BSRE R2gpygravisiochS T2NJ aSNIJAOSa

x Facilitatingfuture @8 NiBnset RSy Sséof wReStslfo2@uiSybil ldks t8 T
connect over 7 trillion wireless devices serving over 7 billion peaples realizing
U KS 2 LJooRn2ofing 2vErytlting or everyone at any time at any gla®e

X Enablingadvancetusercontroled privacyo guarantee a proper level of
protection of the facilitieoffered.

(,
% The 5G Infrastructure Public Private Partnership IMECOM VWOorla 2016 . 'Athens, Greece, Nov.U
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. The/European Conceptual-Approach for$G

IIIIIIIIIIIIIII

Thedevelopmentofithefforthecoaming 5Gysystemsll be based
on an ecosystenootlosecooperation

between industry, SViE s andithezsesearchreomninity

with the aim of

& developmonnovative-but applicablelviablesolutions

& guarantesmng the exploitatonof suchiinyglobadtandards & markets

3§ ensurimpinteroperahiity antbeconaries séale with affordable cog
jor systemodeploymentand tresnd-users
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" Inclusion-of Modern-Features-in 56 Netwqtksote)

OMIAOE ETAIPEINN

@ With 5G,future networks willl hetiangtormeedriridinteyfigest t £ A
drivdtkatrod pldfdrmasA 2y LI | U F 2N aed

@ The3G architectureiis:assumen integrate aloroat range dDitsecases
witlh innovative reguirements particularly in terms ofiatency, resilience
coveraar, andbandwidth.

@ 5Gis assessed to structure siakeholderdriven, holistic ecosystenidor
technical antibdugsiness navatiomntegrating networking, cconpotingoaadc
storage iesaucesinty fole pragr@mmetitcoaadsnifitie dnifrtrststictaitete

@ Software-basedsystemscean offerithdlexibility to adapt to new

requirements andfacilitate inclusion ofinnovation. J
A Flexibilityin technical requirements and the system deS|gndIa&a8pe:on'2td_J'
enablefiuntieemodderaizasivand tofulfil any unforeseefuture sawicee
requilrermetss.

romthe Iongterm vision perspectivéyture systems are.expected ojii= i
=bilivy in cize throughpe !, mobile wiiguityand to allow for weryldow
adlaptabilityu 2 ySé6 aaOKSYSaeod
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" Inclusion-of Modern-Featuresiin 5G NetwggksOTe)

Software Defined INetworking/(SDNJllows

+ network control to be separated/fromihedfarwarding/planand

+ aflexible managementof the:networkesourcesthusizcilitating the design,
celiveryand operation of network semwvieesiin a,dynamic @and scalabhnnert.

SDNis one dftthemetwotking-comptiting parddigntbat were proposed as
a way to revelutionizecetitiidaneatweklarchitectures and so
10 YA/ &Svards 2 ndoke NgRed and“ 6 2-8BcH 6 " QAdtvio B & étrbl YoRtilo s 2

Via SDNtteahnjgae network sevicascaahd anplplasieaicbyy s eoranimngiFd
instead of e architecting- the network: this implicates thahew network

Jecltures coinbedintroduced atsigrificanily shorter time.

P

C2ff26Ay3aq 02 UKS | Oudzd 60O6DRFYSNAGED
St SO2Y YR L¢ a2 OGKFEG G2 aF2NXYE |

astructure, SDNean leadto a &:& 2 of Jeberal purposep programmalble
Sificthighoperformancardware, that will offer immensetesourees
it, routing, storagesanckexaauian.
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Inclusion-of Modern-Featuressin 5G NetwggksoTe)

OMIAOEL ETAIPEIQN

Network funetions witualization (NFYpermits virtwalization of sdffiware-based

network functions.

A Insteadof installing and managing/dedicated hardware-devices for-suchinetworking and
servicing/functionsihese birNdalizNGS sl b flwb r S cRmp bnénts taddidployed s O 2
commodityorsspecial hardwarefinfrastruetures. ] N

A Network SIidmSnY: Sry tilud exdecNBto HedérdzdconS EibdS QeSS R” equibment3nat? Y
gathers programmable-xesources;dnterfaces and functionsbased:on/virtualisation
technologies.

The programmability alsorprovidesithe labilitycto account fan thes usagerof sesoureces across
netweork, thus enablinghe envisioned/flexible incentive aligpmentacross several/siakehold

With resourcesnterpreted as that- otomputing, storage, volatile memenyand bandwidth, the
envisionet metwotkgpregiammabitiallows for optimizationacrossadlkeseadasndece
dimensions towards a single deployed solution

U NFVis a new paradigm that prescribes virtualising network element functior

which -in turn- meanstranslating individual virtuah network funetions/(WiNFsp into

software processes.

NFVaims to improve elasticity in provisioning network servicesile, at the
e time improving ssakdaititinand reducimgtimeettomarket.

oaflan |
£
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Inclusion-of Modern-Featuressin 5G Netwdgdsote)

IIIIIIIIIIIIIII

A Software-defined Network CloutsThisiimplicates for- cloudification of
networking and sewicing functionsyhich endblesubbiguitous aetwork
accesdo a sharedsserviecesrand,shared paoglefconfigurablecomputing,
connectivity @andsstorage ¢esources

A It offers userscanprovelers itithovirisus cabitibititi es feopees ens atattesto
their data and sewies iniddtataceeaters.

At relies on shaning ofresources to-achieye coherencel and .ecopemies 0
scale arN/Y o b |mNﬂv 2rahetwordzi A £ A G @ € s @S NJ [

Alt usesw'ntwalkmﬂﬂnc@ancmtsuch asabstraction pooling andautomation
to all of the connectivity, .compute:andiorageto achievenetwotksservices

A It can @lso: take ithekind ofobile edge-computind MEG )-arehiteiure
where dauficomputing capdabiliiiescandanTl fegabeie@wronrmanteint are
available @t the &figeoptibenvbin e srteivarthat usesonreodba
collaborative multitude ©f enduser clientscorneauser e€dge-deviees:to
execute assubstantialh amount jofeservicéather than in cloud data centeks
CC mmummtmn(rather than routed over the internet backboheand control,
aimn ‘measurementr-and management.
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Inclusion-of Modern-Features-in 5GxNﬁtw_c(Ek?

»The SDN approach along with NFV, has accelerated the
LINEINBA& (26| Nat-asia-Bedvicd @ y OS LJi

» Assoon as the cellular network architectushifis fromittsccurrent
view nearertto: thejusers farrproviding edge servjeasew holistic
approach will cater for the necessary networkdesign.

» The combination ©f SDINyivittuadisationand cloud dechibalegie
resulisinto the conceptof-amnetweork operating,system
tivat allows for unified orchesiration ©f conpptitiag storage,
aswell asnetworking resaurees
in 2 programmeble way.
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The SESAME

21

THE FRANENQS PROGRANE KR RESEARCH MO INOWTION

The 5G Infrastructure Public Private Partnership IMECOM Worlar2016 - Athens, Greece, Nov.0Z

SESAMIBAaSed Speclal Sess!




