* X %
x *
* X
X x

* 4 X

SESAME

SmallCellas &8 ¥d s Oof tie BlEi\Worild
Theapproach/of ther SESAMEProje

Dr. leannisP. Chechlioures
Headof Researclr Rrograms:-Sectidrixed
SESAME Rreject Coordinator

C Hellenic FelecommunicationsQrganization'S(AT(OTE)
The 5G Infrastructure Public Private Partnership
ppp)
Thessaiz G{;.-‘# |

1/18




-

Introductory Scopél)

OMIAOL ETAIP'

Internet and communication-network are Gc QiNIV b As@F f €
most areas and sectors of omrodern sacielinst econamies.
Theyareradically transformingur world and do constitute
fuezyRdtaly SIril forfany @valiitioriary pracess supporting effort for
growth antldievelppraent

Thecommunication networks and the wider modern
services/facilities environment of thgear 2020will be )
Oe Soyhrid NOYr2hdzadd ei1uciNJo/© KIS thay tRat oY 1dzO/K @

Theunderlying (usually heterogeneotis) network infrastructare Witldoe
hbd: bf SconBektingteverything according to an extended multiplicity

of applicationspecifiacequirements thus including usergquipment,
things goods, computing centres, content, knowledge, information and
processef in a purelyflexible, mobile, and.qguite powerfuivay.
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Introductory-Scope2) ¢

AModern innovativeaspectsot only mecessitate but alsenimpl
for the proper establishmeniand theeffective operationof a
relevantnovel kind @fiinfrastiucture able to provide network
featuresanthperformance ,characteristassuringorogress
and growth in all corresponding domaifi&., technical,
business, financial, regulatory, social, etc.).

AThebin oL Odn"dzéinto o0 &ati2eF (suth2aRdBiMddflisafiod |
and ofsoftware-based metworkfiunciondlieyin network
communications infrastructuresvill support the actual
transitional process,
via furiiher strengthemiig neeivak<fitaxbithitiyomalcre activity,

and by provicing a propernmeans foeter network
managemeartiand fior offering of ne&w sewiteses
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r Introductory Scope3) g

B ankrNg“=Stiirs” (dtwork apexkEoré and service providers,
manufacturers, SMEs, enters, etc.are expected:-tobhe strongly
involved in suchprocesses.

® This@ik ‘fret find"NJs Rﬁ@\f'ﬁlﬁe)(hSlﬁs and Eefbrm mo?esfaﬂdfc)@
NSt s hib Ab2tyednKoA r k& plade S T i8St Srywtind k=MJ, S U

jar moveEity and investzients|

» These chancewill also take jplacavithin the P 2hNakh KO A Y
2 5eyaSoNI-0i BGDifedecoms systemshat will bethe most
critical building bleckoobour fdigitaksoeietyin the next decade.

5G will mot @nlyHeesan:evelution ofrmoebile loroadband:networks,but
X will bring new unique metwotkand servicecapabitittes

X will ereate a sustainable-and sdalable:téehnaiogy

X will establisha proper ecosystentdordechnidal/btisinessinnoyaton
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'SESAI\/IE ProjecPositioning(1) @!

» Thedevelopment ofithe5G:ecosystemvolves numerous groups |
Industry stakeholders, research institutions, standard developing
organizations, certification bodies and othastitutions and/or legal
entities.

® Inparticular,5GPRPiisi@@i2tAiyitihtéve bAtyekritte EutbAe@hS
Commissiorand the EurepeandCihdndustnntending to further
reinforce thenuropeanpresence In this fielcat the globallevel

» Themain objediiels to desighand-delivernappropniatesolutions,
architectures,itechnologies and standards the next generation
communication infrastructure.

» The fmusppeaw oo fdnd9 projectsutnder/ibes SEPPPRhase 1
programmecan®1 projectsuunder th&G-PPPFPRhas? programme
All theseprojectsiworktogether to deliver the critical -5G dechnolog

-— — — = r
wCle@i/dzd O/RIN.Y 3 0t 201 €
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Horizon 2020 5G-PPP

Call 1 selected projects

5G Infrastructure PPP

The European path towards global next generation
communication networks

5G Ensure
Security
CogNet SELFNET CHARISMA
Building an Intelligent System of Framework for SELF-organized network Converged Heterogeneous Advanced
Insights and Action for 5G Network management in virtualized and 5G Cloud-RAN Architecture for
Management software defined NETworks Intelligent and Secure Media Access
() Research projects
Innovation projects
SUPERFLUIDITY ) : — - prol
Superfluidity: a Virtuwin
super-fluid, cloud- S5GEx Virtual and programmable . SONATA .
native, converged 5G Exchange industrial network prototype Service Pfogramm_lng a_nd
e deployed in operational Wind park Orchestration for Virtualized
Software Networks
COHERENT
- a3
Coordinated control and spectrum 5G-Norma
METIS-1I management for 5G heterogeneous 56 NOvel Radio Multi .
Mobile and wireless communications radio access networks X vel hadio Viu |§ervlcee
Y quality of Service Provision and capacity SESAME
Expansion through Extended-DSA for 5G Small cEllS coordinAtion for
Multi-tenancy and Edge services
(" FANTASTIC-5G B se=Xhag——
Iflex_ible Air iNTerfAce fo.r Sc_alable service delivery (—- FlexX5Gware \ Dynamically Reconfigurable Optical-Wireless
wiThin wireless Communlcat_lon networks of the 5th Flexible and Backhaul/Fronthaul with Cognitive Control
. Generation efficient . Plane for Small Cells and Cloud-RANs
hardware/softwar é
(" mmMAGIC e platforms for 5G Xhaul
Millimetre-Wave Based Mobile Radio Access Network network elt?ments L CLEe s IesrEnel CrnniEll Ees el
\ for Fifth Generation Integrated Communications & and devices /
Euro-5G
19/09/2016 3GPP RAN 5G Workshop, 17.-18.9.2015 5G PPP Coordination 1
Source: EURO-5G. and Support Action
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“ m&pjewtsmﬁmwuseﬁaddrem&he needsofffuturessGrmobile netwo:
om the perspective-of:acalable-andlflexible systepmather than focusingimnewv
waveforms orprotocolsstacks.
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AME innovation: FramewQtk ¢

A Extaraelsnionoviations aidunck three oe pical eleme s

» Placementcoinreiwokiknnigiigenceandmapplications thdhe meivarigadge
through Network Functions Virtualization (NFV), Software Defined Networking
(SDN)and Edge Cloud Computing

» Substaniialevoluionootthes Small«Celh concealteady mainstream in 4G
but expected to deliver its full potential in the challenging high dense 5G
scenarios.

» Consolitationcgihmalitte nancy imcommunicatonsinfrastitiotdres
allowing several operators/service providers to engage in new sharing models
of both access capacity and edge computing capabiliti€sapaility ito
accommotatenmulitpleopperater s rmndahthersameftaftastruetiire
satisfying the profile and requirements of each operator separately

/ NFV, Edge Cloud

Substantial
\\ Evolution




P SESAME Innovation Framew@@k 9=

Addressed areas:

@ Incorporation of generapurpose computing -and storage-assets at the

edge of mobile networks

F In this direction, new industry initiatives have already introducedtimeept of Mobileedge
Computingand the relateckey market drivers

E Toenhance furtherthe virtualisation capabilities /of the:Small.Cell deployment; to mclude gl
only network-capacitysresources but also,edge processing capapilities 3¢

1S P 0 by SESANE Mhe foris & a “TightNMNta Cntre” f O( [ A

DC).

F The Light DC concept will be designed in order to build a clustered infrastructure with high
manageability and will be optimisedo reduce power consumption, cabling, space and cost

@ Small Cells ContexProposmon of theClou¢Enabled:Small Cell (CESt)cept
T+ 2:/NJ RSLJfQé)\)/EI + AN dzl £ bSGB2N]  Cd O
management & executing novel appllcatlons and servignside the access
network infrastructure.

P ¢2 NBIfAAS {ChidErmiSledZBmalGelish 3 ¥ Bil{ bé designed, developed and
implemented,to offer access to network capacity coupled with mobile edge computing
resources in a single device.

I Such resources will be offered @emand to Communications Service Providers (CSPs)
LINEP FAEAYT 620K | O0Saa |yR SR3IS O2YLdzil A :
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’SESAME Innovation: Framew¢Bk @!

Addressed areas:

@ From the perspective of service provisioninte proposed-approach can
be used to provide edge cloud capabilities and enable accelerated services,
content and -applicatiordue to the increased network responsiveness

Q@hLISNI G2NBR Yl eé LINGARS O0UKS yvSig2N] Q
partners, allowing the rapid deployment of cuttingedge serviceso users and
enterprises, translating to added value andeating opportunitiesfor vendors,
service providers and operators by enabling them complementary and
advantageous positions.

@ The Light DC will enable the rapid edemand deployment of cuttingedge
network services in the form of Virtual Network Functions (VNEs)ch as
data processors, security appliances, proxies, media transcoders, M2M gateways

etc., close to the mobile nodes.
Locating virtual service processing nodes closer to usedsices latencyimproves
throughput, andreduces: traffian the network core.
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FBSAWIE Innevation: Framewotk N

| want to enter the
market byacting as a
local network operator

| want to provide wireless
services without owing the
required infrastructure

We want personalised
services with greater
of experience!

| expect to achieve cost savings
by combining my own
resources with outsourceq

Virtual

Network Operator Venue Owner

SESAME
Platform

End Users

Network Operator

|l ndependent actorsodé requirements
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Multi-Tenancy.

\

Infrastructure
Virtualisation

AME Innovation: Framew@Bk

> SESAME

Coverage / Cloud j

SESAME intended applicability in a variety of areas
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AME Innovation Framew@k ©

Challenges;addressed:

ot 2aaAO0AL A0 @& 2 &abra CESC Blustdny €
order to furnish and allocate resources to different operators.

@Introduction of anoverall optimal configurationof the CESC
infrastructure, including resource allocatior& re-configuration
In case of faults or sudden demand changes

mu&wamaﬁdeawammwa@tm@tmn bling _
buddhloz':h 2 tWdv g tyfvirdi s 2 UNdng\hylistic “Qeﬁ-ﬁ ¢ NR
charactefisticd 6 KSNB  aEé  O02dzZ R aitk y
optimising, etc.)to the proposed CESC devices

a
R

@ SESAM S capalile «of aldisthibutechaetwork
manammntssy&tem at can e developed even from third
party providers
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OMINDL

AME FundamentabObjectiveS™

u Objective #1: Definition and specification of the system architecture and interfaces for the provisioning of multi-operator
Small Cell networks, optimized for the most promising scenarios and use cases.

= Objective #2: Specification, design and implementation of a multi-operator CESC prototype, supporting self-x features
enabling multi-tenant and multi-service access infrastructure.

. Objective #3: Specification, design and implementation of a low-cost Light DC prototype as NFV Point-of-Presence
providing support for intensive low latency applications, secure connections and high quality of experience, while minimizing
space, infrastructure costs and energy consumption.

u Objective #4: Launching of at least three high impact sample Virtual Network Functions (VNFs) for demonstration and
assessment of SESAME CESC platform 1 Small Cell virtualization through providing Multi-Operator Core Network (MOCN)
as a VNF.

u Objective #5: Design and development of a framework for efficient resource planning and coherent management of
the multi-operator Small Cells as light NFV distributed infrastructure.

. Objective #6: Design and implementation of CESCM, capable of chaining and orchestrating the different VNFs required to
cope with the dynamic SLAs between the CESC provider and the network operators.

. Objective #7: Integration into one Pre-Commercial Prototype of Small Cells, Light DC and management and
orchestration functionalities - The prototype will be used to perform testing and evaluation against solidly defined use cases.

. Objective #8: Conduct of Market Analysis, Road-mapping, as well as establishment of new Business Models - Detailed
Techno-economic Analysis towards exploitation and commercialization by industrial partners is also a priority.

. Objective #9: Communication/dissemination of project results raising awareness and impact on stakeholders and the

wider community, as well as assessment of received feedback - Creation and exploitation of synergies with the rest 5G-
PPP projects and the Association towards building a consistent 5G view.

HWO % The 5G Infrastructure Public Private Partnership 14/18
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' SESAME Advances

TechnicaltAdvances & tnnoyvations:

5G Networks

Small Cells A

af{ LT FSI 0dzNb a

Cloud Technologies

Software-Defined Networking

Network Functions Virtualization for multienancy
Hardware acceleration through noiX86 processors
Artificial Intelligencebasedradio access management

Market Innovation Rotential:

SmallCeltt & | { SNIJAOSEé
al AdKU 5/ ¢ LINRuU2UEeLIS
Orchestrator prototype
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OMIAOL ET

' SESAME Main Impact

+ Ecosystem development to sustain-network’infrastructure openndissough
the development of CESCs for B@lt on the pillars ofnetwork virtualization,
mobile-edge computing capabilitieand cognitive network management

+ Multi-tenancy and flexible cloudhetwork integration, with highlypredictable
and flexible endo-end performance characteristics

+ Contribution to the 5Carchitecture visionthrough the development of
programmable mobile network infrastructuresallowing for continuous
Innovation by means of key functionalities exposed to CSPs.

+ Decrease network management OPBEMilst increasingiser perceived
guality of service/experiencendsecurity.

« Contribution to the improvement of innovation capacity and the integration
of new knowledge

» Contribution to Community societal objectives

» Contribution to 5GPPP KPIs
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SESAME ProjectcConsortium

*19 Partners from all over Europe

The SESAME project consortium is
geographically balanced and is : ‘
composed of partners coming from P

seven European countries
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FU“TSU University of Brighton
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" 0o’ Universidad  Euskal Herriko
del Pais Vasco  Unibertsitatea

At‘gs UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELONATECH
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Thankyouforyour:attention!

Dr. loannis P. Chochliouros

Head of Research Programs Section, Fixed

Coordinator of the SESAME Project

Research and Development Dept., Fixed & Mobile
Technology Strategy & Core Network Division, Fixed & Mobile

Hellenic Telecommunications Organization S.A. (OTE)

1, Pelika & Spajg
15122 MarousspRYIELE}

Greece

http://lwww.sesame-h20205g-ppp.eu

Tel.: +30-210-6114651
Fax: +30-210-6114650
E-Mail: ichochliouros@oteresearch.gr : ic152369@ote.qr :
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