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Introduction (1)

50 R be Sdenylas:dasic gamechanget enabling:

A Industrial transfenmationsthrough wireless
broadband semwiee s provided: at gigalspeeds

A Suppottof new typescfapplicationsonneating
devicescandohjectéhe IntermetofThingsloT);

A Versatility by way of sgftwatewirtuslisationallowing
innovativebusinessmodelsacressunuliiplecsectss.

transpornt, health nmanafactuningy logistics; @€nergy;dnedia and
entertainment).

While these transtormationshhave already: startechan dhiesbasis of
existing metworks they will further need5Gif tltuey are o reach
their full potential in the comingeeSrd...NA X
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Introduction (2)

TheCammission strategyor the Digital Single\MarketDSM:strategy
and the Coammunicatiorabout Connectivityfor a CompetitiveDRigital
Single\Marketdr ¢n2 ds la Bdrogean:Gigabfto2<OA S U & €

both undéeimethe importance aff wewhivhicapiéitytyetairisks
asa Okdy Sseet” forErdpatcompeiedn/ihe/globabmasket.

The Commissiohas launched:PublicPrivate-Partnership((6EPPR)
backed by 700 million euro of public funding with the aim of making
sure that 5G technology is available in Europe by 2020.

Howeviet, reseatchegifortszalonewiithmobdeustffioiend torensure
Eurgpe s/teadenshimin &G

A wider effort is meetdedo make a reality the 56Gand the sewiees
that will flew ftem it, in particular for the emergence of a European
"home market" for5G.
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Introduction_(3)

Since major research efforts are underway worldwicis,esseniiako avoid
iIncompatible 5Gsstandardsemenging mfdifferenigegions.

If Europe is t@t K S$ihap@ a global consensus as regards the choice of
technologies, spectrum bands and leading 5G applicaofisF SO0 A &
EUcoordination andplanningen: areredsorder basiswillbeenegded

Thelaunch @f commercial 5Geservices/ivilk also requsrdstantial
mvestments the availability of a ﬁu'mmylecanmlqbpfsﬁaﬁemunand close
collaboration between telecompplayersandkdy Suset imdustries.

» Neiwork operators will not invest im mawinfregstuccives sfithbgWalnatot
see dteappoeppasifor a solid demand and regulatory conditions that
make the investment worthwhile.

» Equally industrial sectoranterested in 5G for theidigitisation process
may want to wait wintil the relevamt S&infrastructure istisstetoadd
ready.




Introduction (4)

Potential lackof coordinationbetweenEuropeanapproaches concerning
the roll-out of 5G networksould ecreate @ sigmificant rislo of fragmenitation
n terms a)f spectiunm cancdibadilityy , seevide e ammuityty oss Ho rlzid¢esy.
connegietivedniklesand implememntation of sttandiats.

Sexgtd | EE\p iogestsblio) ey taations:

A Align roadmaps-and priorities-for aceordinated 56 depleyment adetiidember States.

A Make provisionalspecitumtbands available f6G, to be complemented by additional
bands as quickly gsossible.

A Promoteearly deploymenin major urban areas and along major transport paths.

A EncouragdpanEuropean and mulstakeholder)}rials as c@diy{isl t6 tara téchrblogical
innovation into full business solutions.

A Fagilitatei o/ 4R idzén i INFo dn ifalso koyh B2 b nd S NS Iyetitorst, i sugportnS@adased
Innovation.

A Unite leading actorsinworkingtowards dhepromotion.ofgiobal standards

A Supportinternational ceoperatieriowards supporting common technical standards and
approaches.
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GROUP OF COMPANIES]

Introduction (5)

FACTORIES OF THE FUTURE <@ ENERGY

© Timo-critical procass control
© Non time-cnitical factory automation
© Remota control

© Intra/Intar-anterpnse
communication

© Connacted goods

AUTOMOTIVE

_ e

© Automated driving
© Shara My View

© Grid accass
© Gnd backhaul
© Grid backbone

© Assets and interventions
management in Hospital

e } hG empowering
© Smartor mdication \" Vertlcal Induslnes

I e Sl
ENTERTAINMENT

© Ultra High Fidelity Media
© On-sita Livo Evont Expariance
© Usor/Machine Genaratod Contant
© Immarsive and Intogratod Madia
© Cooporativa Maedia Production
© Collaborativa Gaming
© Bird's Eyo View

© Digitalization of Transport and Logistics
© Information Sociaty on tha road

EunaxpesnAApRIGacvith ivh & s SRPHPF Faaugewv@rk
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5G-DRINAE DQxverall dkeoncept
and
Key /Areasdorinnoyvation
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Overall Concepta)

i+ TheEuropeanCommissiorand the PeSH2 I Blepubli®df Chinahaveagreedto fund a joint
project on 5G trials in order to addresstwe most promising 5G deployment scenarios
namely enhanced Mobile Broadbhand (eMBB and Vehicleto-Everything (V2X)
communications

U The 5G-DRIMEproject, establishedby major 5G players in both regions, takes the
ambition to fulfill this goal.

The SG-DRIproject: e Chinese Consortium
A Predictsforjjointirials and researchyactivitie s

facilitate technelogycconvergence, spectrum
Spectrum Usage

harmonisationcand businessrinnovation/befarelarge

_|
)
scale.commerecialdeployments of 56 netwarks take [Er e —————. ’
place. 5 2
A Aims todevelop key:5Gdeehriolggies:anddpre = —— ﬁ;’g “r o
commercidltesthedsdor eMBBrand?Y 2X servites = = 9 Securly D
collabarationwithtHeedt wird ek YCifine sR grojedt el v § 3 2 WEC
by Chimavdobile. S -
A Trialsfor testing and walidatingike\s5G
functionalities, sewiees anddaetwark/planningill European Consortium

be conducted iright citiescacress the B\ atithina
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Overall Concept2)

Ambitions:

+ S5G-DRINEconducts joint trials for eMBB and LTiEV2X scenaftoswitih a
major relevant 5G project in China(coordinatedby ChinaMeobile).

+ Thesgoint trials will be basetlon parallel and Gahaibdods"2esdt2ukdoeend-
architectures,use caseapplications test procedureand KRIs

+ S5GDRINMEwIll investigatethe application of hew technologiiesand serviceq
such as network slicing, MEC, and privacyfriendly communicationsfor
eMMB and connegctetland automated vehicles

+ Contribution to a common understandingand harmonisation of technical
conditions between the EW and Ching i.e. standards, interoperability
requirementscoexisteneeonditions and resilience




Overall Concept_)

Tedhited bbligetiives:
OBU1 Build pre-commergidlendto-end testbedsi inttwocaitiesvith sufficient coverage to

perform extensive eMBB and Internet of Vehicles (IoV) tridtsnttest specificationhave
beendefined through the @llaborative Agreementith the Chines@roject).

OBU2 Developand trial dkiy'S5E technotogies andesenviedacluding (but not limited to)
massive multinput multroutput (MIMO) at 3.5GHz, erd-end network slicing, mobile
edge computing for low latency services and V2X, Softdefieaed networking (SDN) for
transport and core network, and network and terminal security.

OBUSBDevelopand trial crossdomain network slicing teshnigueacrosshe two regions,
for promoting newservices

OBU4 DemonstraieloV semwices:tising Afehicle-Network (V2N)and/\/ehieléo-Vehicle
(V2V) commuinications pperatingtat 3:5G Hzdanhd G:-:9G Blgpectively

OBU5 Analysepotential systemiinteroperabilityiisseeglentified during the trials in both
regionsand previde joint reports, white papers, and recommendations to address them
accordingly

OBUG6 Suibmitcontributions to 3GRPaand 0ther 5& standardisatibodies, where relevant
regarding the key 5G technologies developed and evaluated in the project
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Overall Concept4)

Requtetony abijiecivess

OBUT Evdluatespectnum wsage at 35GHz fordndoon@ndtautdaonenvirenmments

in selectedttiialssitesand provide joint evaluation reports and
recommendations on 5@ | Sspectrum bands in Europe and China.

OBU8 Investigateregulatory issues regarding the deployment of V2X
technologiesi.e. coexistence in the 5.9GHz baawl] provide joint reports.

Busimssbjeadive s

OBUJ9 Investigateand promoete5G business potentiahrough joint
development of 5G use cases amplications.

OBU10O Strengthenindustrial 5G cooperation between the EU and China

OBU11iPrometeearly 5G market adoption through joint demonstrations in
large showcasingvents, developedand evaluated in the project

13



Key Areas of the Project Innovatio(i)

Key areas @fimnmovationwierss 5@ RINEEontributes:

4 eMBB (enhanced Mobile Broadband®cenafioand useccase

H

applicationsttrial assessment

loV (Internet of Vehicles\mainly V2V (Vehicleto-Vehicle) V2N (Vehicle
to-Network), and potentiallyV 2l (vVehicleto-Infrastructure), V2P(Vehicle
to-Pedestrian including trial assessmen& secutity wulnetabilities
testing;

Tedghnologiealinnoyatiam radio access, transport networks,

slicing, security and privadggiendly communications for future 5

vehicular networks, built on Car Connectivity;
Themost impontant contributionof SGDRIVE will be the

demonstration ©f capabilities)of current 5G& technologifs two
main seenalteseMBB and loV.

—
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Key Areas of the Project Innovatio(R)

Other eseahiud keprOdrAS:

Another significantarea of innovation in 5&@RIVHS the researehstudy
that willl be canried @ut

Theaim of this reseatchiidhreefold:

Gl Investigationof the radio access andrtiansporrprotacols

Gl Studyof the innovation in virtualisation andmeiworks stieing.

C  GAHdReRING @ cdidk |y adyéteatdrdoBenk farsdnected:-vehicles in 5G
future vehicularnetworks: Secure& privacy-friendly commumnications

Tosecure a vehicle adequately, theaurity /musttee cosisideretdrom the
design antcatall levels especially at th@etworking and:the\ME G level

5G-DRINHSs committted ttosstudys secunity andrprivacy dechinalegies the
new transportation ecosystem.

21% Infocom Warid Conferéntess Athens, Greece Novenesben26,.20149 15



Unlocking B®ttlenecks (1)

| Making 56 radiospeetruinmuewitalblele

| Thedeployment ©f 5Graetworksagguites thestimely availability of afsufficient
amaumt of hanmeonised speetnuA major new requirement specific for 5G is the
| need for large contiguous bandwidths of spectrum (up to 100 MHz) in
appropriate frequency ranges to provide higher wireless broadbpadds.

Smmumma&ahvhwbbmeaa Gzoand & GHahwherelitle harmoenised
bands arecalready availakle and-ieenseddna technology neuiral wayacross

Emr@me
. In particular, the 3.5 G¥tbHand canoffer high potential to become a strategic
band for 5G laumehand deplwymentitnEurape

| Thisapproachsis.supported/igdustry, andit is considereds anolbeR/S4 dzI
M\BcavsleJaoyfm Bereloping spectrum plansdn-competing-economies
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Unlocking Bttlenecks (2)

| Presauinyg56(G olntl antatepepebilltyilyivh$ukabifnieasidanadards

| Froman EUsstrateg\ perspectiveh theanain ehallendesrideantified arecas follows

A Timelyavailability of 5Gstandards that shall begloballyaccepted.

A Compatibility with further developmentof standarddor innovative use-easeslated
to massive deployment of connected objects and k€.

A Avoidanceothe emergencef parallel-potentially conflicting spegifieations,
developedutside;globalistandardisatiomodies.

A Developmendf standardson the basis-of-experimental evidentaking advantage «of
international cooperationand a multistakeholder approach.

A Addressinghe future evolution ©f thecoveralhnetwerk: architecture anlifilling the
needfor “flexibility/’, in particular in response to new use cases arising in key industr
sectors.

 Theseaspectsrequire due considerationfor openinnovation and opportunitiesfor start-
ups It is so essernitdlto promote and apply a comprehaniiecand inclusiweapproach for

' enabling a suitable commergidllaunchon 5G.
——
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Unlocking B®ttlenecks (3)

: Stimulating hew commeetiviiybased ezosgstei@snshioughgh
) experimenrtisomaltdd/ronsTtatitbas s

| Froman EUsstrategy perspectiye) the anain challengesnideatified
| are asftollows:
A Runningpilottrials to increase predictability creduceinvestmeisks and
validate hothrther technologies anddhe shusinesxlels.
A Experimentsare also-needed:itorprovidesinput for-the standardisation
organisations.
A Put greater emphasis onipilotsrandexperimentstin: theumto 5Gand
support the deployment of seleetedbG driglwith a clearrE\J dimension),
includingthertesting of new-terminals and applications.

A Wherepossible 5G experiments/should make visé fof facilities-already
develapedin the context of activities conducted in Memlstates




Cooperativerkramework:
Inclusionwithin theweldefined S5GrRavEW TTrials

Roeadmap
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Cooperative Framework(1)

GROUP OF COMPANIES]

Among the actual priorities of the European
Commissior(interactively with Member States
(MSs) and industrial stakeholders/market acto

is the woluntany cestablishment of accommon m fams (s Joo o [am9 oo | Y Izozz ’2023 ‘zou
timetable for the launchcof-early;5Gaetwaorks / ' sy

1 muldpler effect from 56 EC,

| national, multi-national and domaln
| spedific initiatives (e.g. ESA satellite
i ssmmwve)

% 5 (UEFA) .
" ERO2N,

(initially scheduled to be operational by the end of 56 Pan-EU Tras |
2018) and followed by the launch of fully commercial
services in Europe by the end of 2020 and beyond.

EC FP7 | ECFP7 Pre-56 z :

. . ECSGPPP | 5GPepSetwp | 5GPPP 1 ]SGI;PPI 56 PPP 3 / ;gevgg(:n?:&nm \
According to the 5G Action Plan (5GAP), the N i | Bty
relevant EU timetable is actually driven by the| 3o Bt frass b
following key objectives: WRC15 J|wRe 19
(i) Prometingpreliminary trials, under the 58PP I Reguremens ehod  Wip  Popesdls Evalaton

INT-2020

arrangement to take place from 2017 onwards, I T - spcco

and precommercial trials with a clear EU cross | SOVNV :ﬂ e i

border dimension from 2018; Ecosystems S5 NS— |
29 R - L nter csin South Korea : Other Regions events under elaborati
(i) suppertingof commercial launch of 5G services *mm@pmw O e

at least one major city in all MSs in 2020, and; I K SunerOhmpics oo :
(i) encowragngMSs to develop national 5G' 56 Networks Wa_pém \ T,.,k SGDeplwmentandCommemalinHon /

deployment roadmaps as part of the national ] 1 [ L

broadband plans, with uninterrupted coverage i
all urban areas and along main transport paths |n
2025.
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Cooperative Framework(2)

The ECsupportspilots and €xperimentsrinibecourse’ ofdhies 3G growthpthougl the
coordination of the 5GEPPP wia seleeteddbGidrials.

The ECceounts onqthe-triaksults,to be ableto identify canda@d/ddfessospmiﬁecs@mﬁah‘@olim

iIssuesand seek the active support of MSs to resolve them whenever they constitute a
obstacle to high value applications relying on 5G.

Expetimentalplatiorms for 46/56GiincEuneperane@sults-do2t dziicO&F pfitate and public
efforts at national and/or Euwrapean/ievel.

Via enthancindrial capabilitiestny Ritadedzhtir He @6 pS enl dksbaRohic@n® exbe agst|
platforms canssupporfuture 5G @volution..

From @Highfe 5 /@SsbectilldSoNeBvbgSoOvle B 356G e@yfsSm ik b@ in idrzis ot OA $

platforms (i.e.: harchware (HW) @ndssoftware/ {8\ yesendcesancbuse«cases).

+ Fornew platforms and services to be creatkdy decisions need to be takehoth businessvise
and technically.

+ Businessases haveo be developed while teststrials and evaluations satisfy theinvolved
stakeholdersave to beachieved.

+ Consideringertical sectorsthesewill make use ofelevant innovationsand generate use cases
for theirown benefit.

<

a

Z
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Cooperative Framework3)

GROUP OF COMPANIES]

Within the 5G-PPPcontext, the Trials Working
Group (WG) is elaborating a solid and
comprehensive strategy to develop pan-EU
coordinatedtrials as well as international trials
with the participation of non-EUcountries

Coreobjectivesare to:

I.  Affrm global Europeanleadershipon 5G
technology,5G networksdeploymentand
profitable 5G businessnodels

. demaensitiite benefits of 5G to vertical
sectors, public sector, businessesand

ers
b, wlearpath to successfuandtimely
loyment

\2 robust responseto the EC5GAP,
and;

V. commercial trials and
demonstrations as well as national
Initiatives
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