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Introductory Framework



Introduction_(1)

21st Infocom World Conference ςAthens, Greece, November 26, 2019 4

άрDέ Ŏŀƴ ōŜ seen as a basic game changer, enabling: 
Á Industrial transformations through wireless 

broadband services provided at gigabit speeds;
Á Support of new types of applications connecting 

devices and objects (the Internet of Things-IoT); 
Á Versatility by way of software virtualisation allowing 

innovative business models across multiple sectors (e.g. 
transport, health, manufacturing, logistics, energy, media and 
entertainment). 

While these transformations have already started on the basis of 
existing networks, they will further need 5G if they are to reach 

their full potential in the coming ȅŜŀǊǎΧ 
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The Commission strategy for the Digital Single Market (DSM strategy)

and the Communicationabout Connectivity for a Competitive Digital 

Single Market: ά¢ƻǿŀǊŘǎ a European Gigabit {ƻŎƛŜǘȅέ,  
both underline the importance of very high capacity networks 
as a άƪŜȅ ŀǎǎŜǘέ ŦƻǊ Europe to compete in the global market. 

The Commission has launched a Public-Private-Partnership (5G-PPP) 
backed by 700 million euro of public funding with the aim of making 
sure that 5G technology is available in Europe by 2020. 
However, research efforts alone will not be sufficient to ensure 
Europe's leadership in 5G. 
A wider effort is neededto make a reality the 5G and the services 
that will flow from it , in particular for the emergence of a European 
"home market" for 5G. 
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Since major research efforts are underway worldwide, it is essentialto avoid 
incompatible 5G standards emerging in different regions. 

If Europe is to άƘŜƭǇ shape a global consensus as regards the choice of 
technologies, spectrum bands and leading 5G applications ŜŦŦŜŎǘƛǾŜέΣ 
EU coordination and planning on a cross-border basis will be needed. 

The launch of commercial 5G services will also require substantial 
investments, the availability of a suitable amount of spectrum, and close 
collaborationbetween telecom players and άƪŜȅέ user industries. 

Network operators will not invest in new infrastructures if they do not 
see clear prospects for a solid demand and regulatory conditions that 
make the investment worthwhile. 
Equally, industrial sectors interested in 5G for their digitisation process 
may want to wait until the relevant 5G infrastructure is tested and 
ready. 
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Potential lack of coordination between European approaches concerning 
the roll-out of 5G networkscould create a significant risk of fragmentation
in terms of spectrum availability, service continuity across borders (e.g. 

connected vehicles) and implementation of standards. 

Several EU proposed policy actions:
ÅAlignroadmaps and priorities for a coordinated 5G deployment across EU Member States.
ÅMake provisional spectrum bands available for 5G, to be complemented by additional 

bands as quickly as possible. 
ÅPromoteearly deployment in major urban areas and along major transport paths. 
ÅEncourage(pan-European and multi-stakeholder) trials as άŎŀǘŀƭȅǎǘǎέ to turn technological 

innovation into full business solutions. 
ÅFacilitateƛƴŘǳǎǘǊƛŀƭ ƛƴǾƻƭǾŜƳŜƴǘ ŀƭǎƻ ŎƻƳƛƴƎ ŦǊƻƳ άǾŜǊǘƛŎŀƭ ǎŜŎǘƻǊǎέΣ in support of 5G-based 

innovation. 
ÅUniteleading actors in working towards the promotion of global standards. 
ÅSupportinternational cooperation towards supporting common technical standards and 

approaches.



Introduction_(5)

21st Infocom World Conference ςAthens, Greece, November 26, 2019 8

European Approach within the 5G-PPP Framework
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5G-DRIVE: Overall Concept 
and 

Key Areas for Innovation
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ü TheEuropeanCommissionand thetŜƻǇƭŜǎΩRepublicof Chinahaveagreedto fund a joint
project on 5G trials in order to addresstwo most promising 5G deploymentscenarios,
namely enhanced Mobile Broadband (eMBB) and Vehicle-to-Everything (V2X)
communications.

ü The 5G-DRIVEproject, establishedby major 5G players in both regions, takes the
ambition to fulfil this goal.

The5G-DRIVEproject:
ÁPredicts for joint trials and research activitiesto 

facilitate technology convergence, spectrum 
harmonisation and business innovation before large 
scale commercial deployments of 5G networks take 
place. 
ÁAims to develop key 5G technologies and pre-

commercial testbeds for eMBB and V2X services in 
collaboration with the άǘǿƛƴƴŜŘέ /ƘƛƴŜǎŜ project led 
by China Mobile. 
ÁTrials for testing and validating key 5G 

functionalities, services and network planning will 
be conducted in eight cities across the EU and China.

European Consortium

Chinese Consortium

eMBB V2X
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Ambitions:

5G-DRIVEconducts joint trials for eMBB and LTE-V2X scenarioswith a
major relevant5Gproject in China(coordinatedby ChinaMobile).

Thesejoint trials will be basedon parallel andάŀƴŀƭƻƎƻǳǎέtest end-to-end-
architectures,usecaseapplications,test procedureandKPIs.

5G-DRIVEwill investigatethe application of new technologiesand services
such as network slicing, MEC, and privacy-friendly communicationsfor
eMMB and connectedandautomatedvehicles.

Contribution to a common understandingand harmonisation of technical
conditions between the EU and China, i.e. standards, interoperability
requirements,coexistenceconditions,andresilience.
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Technical objectives:

OBJ1: Buildpre-commercial end-to-end testbeds in two cities with sufficient coverage to 
perform extensive eMBB and Internet of Vehicles (IoV) trials. (Joint test specifications have 
been defined through the Collaborative Agreement with the Chinese project).

OBJ2: Develop and trial άƪŜȅέ 5G technologies and services, including (but not limited to) 
massive multi-input multi-output (MIMO) at 3.5GHz, end-to-end network slicing, mobile 
edge computing for low latency services and V2X, Software-defined networking (SDN) for 
transport and core network, and network and terminal security. 

OBJ3:Develop and trial cross-domain network slicing techniques across the two regions, 
for promoting new services.

OBJ4: DemonstrateIoV services using Vehicle-to-Network (V2N) and Vehicle-to-Vehicle 
(V2V) communications operating at 3.5GHz and 5.9GHz, respectively.

OBJ5:Analysepotential system interoperability issues identified during the trials in both 
regionsand provide joint reports, white papers, and recommendations to address them 
accordingly.

OBJ6:Submitcontributions to 3GPP and other 5G standardisation bodies, where relevant, 
regarding the key 5G technologies developed and evaluated in the project.
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Regulatory objectives:

OBJ7: Evaluatespectrum usage at 3.5GHz for indoor and outdoor environments 
in selected trial sites and provide joint evaluation reports and 
recommendations on 5G άƪŜȅέ spectrum bands in Europe and China. 

OBJ8: Investigateregulatory issues regarding the deployment of V2X 
technologies, i.e. coexistence in the 5.9GHz band, and provide joint reports. 

Business objectives:

OBJ9: Investigate and promote 5G business potential through joint 
development of 5G use cases and applications.

OBJ10: Strengthenindustrial 5G cooperation between the EU and China.

OBJ11: Promoteearly 5G market adoption through joint demonstrations in 
large showcasing events, developed and evaluated in the project.



Key Areas of the Project Innovation_(1)

Key areas of innovation where 5G-DRIVE contributes:

4 eMBB(enhanced Mobile Broadband) scenario and use case 
applications trial assessment;

4 IoV (Internet of Vehicles) (mainly V2V(Vehicle-to-Vehicle), V2N(Vehicle-

to-Network), and potentially V2I (Vehicle-to-Infrastructure),V2P (Vehicle-

to-Pedestrian) includingtrial assessment& security vulnerabilities 
testing;

4 Technological innovationin radio access, transport networks, 
slicing, security and privacy-friendly communications for future 5G 
vehicular networks, built on Car Connectivity;

4 The most important contribution of 5G-DRIVE will be the 
demonstration of capabilities of current 5G technologies for two 
main scenarios:eMBB and IoV. 
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Key Areas of the Project Innovation_(2)

Other essential concerns:

Another significant area of innovation in 5G-DRIVE is the research study 
that will be carried out. 

The aim of this research is threefold: 
Ç Investigationof the radio access and transport protocols. 
Ç Studyof the innovation in virtualisation and networks slicing. 
Ç ά!ŘŘǊŜǎǎƛƴƎέ ǇǊŜŎƛǎŜƭȅ a greater concern for connected vehicles in 5G 

future vehicular networks: Secure & privacy-friendly communications. 

To secure a vehicle adequately, the security must be considered from the 
design and at all levels, especially at the networking and the MEC level. 

5G-DRIVE is committed to study security and privacy technologies for the 
new transportation ecosystem.
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Unlocking Bottlenecks_(1)

Making 5G radio spectrum available 

The deployment of 5G networks requires the timely availability of a sufficient 
amount of harmonised spectrum. A 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 broadband speeds.

Spectrum availability between 1 GHz and 6 GHz, where EU-wide harmonised 
bands are already available and licensed in a technology neutral way across 
Europe. 

In particular, the 3.5 GHz band can offer high potential to become a strategic 
band for 5G launch and deployment in Europe. 

This approach is supported by industry, and it is considered as an άŀŘŜǉǳŀǘŜ 
ǊŜǎǇƻƴǎŜέ to the developing spectrum plans in competing economies 
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Unlocking Bottlenecks_(2)

Preserving 5G Global Interoperability with suitable standards 

From an EU strategy perspective, the main challenges identified are as follows: 

Á Timely availability of 5G standards, that shall be globally accepted.

ÁCompatibility with further development of standards for innovative use cases related 
to massive deployment of connected objects and the IoT.

ÁAvoidance of the emergence of parallel-potentially conflicting- specifications, 
developed outside global standardisation bodies.

ÁDevelopment of standards on the basis of experimental evidence, taking advantage of 
international cooperationand a multi-stakeholder approach. 

ÁAddressing the future evolution of the overall network architecture and fulfilling the 
need for "flexibility", in particular in response to new use cases arising in key industrial 
sectors. 

Theseaspectsrequiredueconsiderationfor openinnovation and opportunitiesfor start-
ups. It is soessentialto promote and apply a comprehensiveand inclusiveapproach, for
enablinga suitablecommerciallaunchon 5G.
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Unlocking Bottlenecks_(3)

Stimulating new connectivity-based ecosystems through 
experiments and demonstrations 

From an EU strategy perspective, the main challenges identified 
are as follows: 
ÁRunning pilot trials to increase predictability, reduce investment risks and 

validate both the technologies and the business models.  

ÁExperimentsare also needed to provide input for the standardisation 
organisations. 

ÁPut greater emphasis on pilots and experiments in the run-up to 5G and 
support the deployment of selected 5G trials (with a clear EU dimension), 
including the testing of new terminals and applications. 

ÁWhere possible, 5G experiments should make use of facilities already 
developed in the context of activities conducted in Member States. 
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Cooperative Framework:
Inclusion within the well-defined 5G Pan-EU Trials 

Roadmap
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Among the actual priorities of the European 
Commission (interactively with Member States 
(MSs) and industrial stakeholders/market actors) 
is the voluntary establishment of a common 
timetable for the launch of early 5G networks 
(initially scheduled to be operational by the end of 
2018) and followed by the launch of fully commercial 5G 
services in Europe by the end of 2020 and beyond. 

According to the 5G Action Plan (5GAP), the 
relevant EU timetable is actually driven by the 
following key objectives: 
(i) Promoting preliminary trials, under the 5G-PPP 

arrangement  to take place from 2017 onwards, 
and pre-commercial trials with a clear EU cross-
border dimension from 2018; 

(ii) supportingof commercial launch of 5G services in 
at least one major city in all MSs in 2020, and; 

(iii) encouragingMSs to develop national 5G 
deployment roadmaps as part of the national 
broadband plans, with uninterrupted coverage in 
all urban areas and along main transport paths in 
2025.

Cooperative Framework_(1)
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The EC supports pilots and experiments in the course of the 5G growth, though the 
coordination of the 5G-PPP, via selected 5G trials. 
The EC counts on the trial results, to be able to identify and address specific sectorial policy 
issues and seek the active support of MSs to resolve them whenever they constitute a major 
obstacle to high value applications relying on 5G. 

Experimental platforms for 4G/5G in Europe are results-άƻǳǘŎƻƳŜέ of private and public 
efforts at national and/or European level. 

Via enhancing trial capabilities ŀƴŘ ǎǳƛǘŀōƭŜ ǇƛƭƻǘǎΩ ŘŜǾŜƭƻǇƳŜƴǘΣ research and experimental 
platforms can support future 5G evolution... 

From a high-ƭŜǾŜƭ ǇŜǊǎǇŜŎǘƛǾŜΣ ƻƴŜ ǿŀȅ ǘƻ άǾƛŜǿέ ǘƘŜ рD ŜŎƻǎȅǎǘŜƳ Ŏŀƴ ōŜ ƛƴ ǘŜǊƳǎ ƻŦ 
platforms (i.e.: hardware (HW) and software (SW), services and use cases). 

For new platforms and services to be created, key decisions need to be taken, both business-wise 
and technically. 

Business cases have to be developed, while tests, trials and evaluations to satisfy the involved 
stakeholders have to be achieved. 

Considering vertical sectors, these will make use of relevant innovations and generate use cases 
for their own benefit.

Cooperative Framework_(2)
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Within the 5G-PPPcontext, the TrialsWorking
Group (WG) is elaborating a solid and
comprehensive strategy to develop pan-EU
coordinatedtrials aswell as international trials
with the participationof non-EUcountries.

Core objectives are to: 
i. Affirm global Europeanleadershipon 5G

technology,5G networksdeploymentand
profitable5Gbusinessmodels;

ii. demonstrate benefits of 5G to vertical
sectors, public sector, businessesand
consumers;

iii. showa clearpath to successfuland timely
5Gdeployment;

iv. provide robust responseto the EC5GAP,
and;

v. complement commercial trials and
demonstrations as well as national
initiatives.

Cooperative Framework_(3)


