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HPC	program	in	Europe

and	linking	with	

Luxembourg’s	Innovation	Strategy

4

China’s Belt &	Road Initiative	- ICT



Luxembourg’s	Innovation	Strategy

• Preparing	Luxembourg	for	the	“digital	economy”

ØStudy:	The	3rd	Industrial	Revolution

ØSupport	adoption	of	HPC	and	Big	Data	technologies	in	
Luxembourg

• Implementing	a	state	of	the	art	HPC-Big	Data	
environment	for	Europe	and		Luxembourg

ØEuropean	initiatives	:	EuroHPC	and	the	IPCEI	initiative	

ØNational	initiative	:	Plan	to	create	a	national	HPC-Big	Data	
Competence	Center
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• HPC	- Big	Data	infrastructures	and	applications	are	contributing	significantly	
and	increasingly	to	scientific	progress,	industrial	competitiveness,	national	and	
regional	security	and	the	quality	of	human	life.

Ø The	Luxembourg	government	presented	“The	3rd INDUSTRIAL	REVOLUTION”	study	in	
November	2016.

Ø The	aim	of	the	initiative	is	to	prepare	the	transition	to	a	“digital	economy”;
to	strengthen	and	consolidate	in	the	long	term	the	country's	position	in	a	globalized	
economy.

HPC	&	Big	Data	are	important	enabling	parts	of	the	“The	3rd	INDUSTRIAL	REVOLUTION”	
initiative.

Ø Helping	the	Lux.	economy	to	stay	competitive	in	a	very	though	business	environment.
Ø Transfer	of	scientific	and	engineering	solutions	to	private	companies.
Ø Development	of	new	business	opportunities	and	business	models.
Ø Development	of	HPC-Big	Data	skills.

Preparing	Luxembourg	for	the	“digital	economy”
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Developing	a	state-of-the-art	HPC-BD	environment	for	
Europe	and	Luxembourg

How	are	we	going	to	achieve	this?	

• Luxembourg	together	with	France,	Italy	and	Spain	
launched	an	“Important	Project	of	Common	European	Interest”	(IPCEI)	
on	HPC	and	Big	Data	Enabled	Applications.

• Luxembourg	intends	to	develop	in	the	framework	of	the	IPCEI	a	number	of			HPC-
Big	Data	applications.

• Luxembourg	is	a	leading	player	in	the	European	HPC	initiative

• Important	socio-economic	subjects	will	be	addressed	in	this	context
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• High	performance	computing	resources	will	complete	Luxembourg’s	first	
class	IT	landscape	with	new	service	oriented	components.

An	additional	value	proposition	 for	companies	and	investors
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Enhancing	Luxembourg’s	ICT	value	chain

Optical	Fiber	Networks

Data	Centers

HPC	and	BDA
enabled	services

Secure	&	redundant	world	wide	connectivity	via	
national	&	international	broad	band	networks.

High	Quality	Data	Centers,
Equipment	Housing,	Hosting	and	Maintenance,	
of	customer	owned/leased	equipment.

State	of	the	art	and	easy	to	access	high	performance	computing	
resources.
Preinstalled	massive	and	rapid	online	data	storage	for
Data	analytics	and	Big	Data	Applications	(pay	as	you	use	model).



Luxembourg	plans	to	create	a	national	HPC-Big	Data	
Competence	Center
• HPC-BD	technologies	are	required	for	an	increasingly	wide	range	of	disciplines	

within	academia	and	industry	to	remain	competitive	and	boost	innovation.	

• The	use	of	large	computational	resources	for	modelling	and	simulation	has	
become	an	increasingly	important	practical	and	strategic	tool	to	reach	solutions	
fast,	or	even	break	new	grounds.

• This	constitutes	HPC	as	a	virtual	laboratory	of	great	importance	to	many	
companies	and	should	thus be	easily	accessible	and	usable.

The	national	HPC-BD	Competence	Center	should	provide	a	range	of	services	to	its	
customers:

Ø access	to	state-of-the	art	HPC-BD	infrastructures	(hardware	investment),
Ø advanced	and	deep	technical	expertise	for	helping	companies	to	leverage	

HPC	effectively,
Ø co-development	of	customer-specific	algorithms	&	software	applications,
Ø industry	training	programs.
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• The	roots	of	relationship	reach	back	to	a	time	before	Luxembourg	was	a	financial	
centre	and	when	the	coal	and	steel	industry	was	still	booming.

• Diplomatic	relations	between	the	two	countries	were	officially	established	in	1972

• Today,	45	years	later,	the	Grand-Duchy	hosts	seven	Chinese	financial	institutions.

• Luxembourg	also	serves	as	a	channel	for	European	investments	into	China	and	Asia.	

• Luxembourg	and	China	keep	knotting	close ties.

Economic	&	Trade	Missions	to	China:
• 2012, 2013,	2016,	2017,

China	&	Luxembourg;	an	historical	relationship



The	Belt	and	Road	Initiative	(BRI)

BRI	seeks	to	bring	together	the	Silk	Road	Economic	Belt	and	the	Maritime	Silk	Road	
through	a	vast	network	of	railways,	roads,	pipelines,	ports	and	telecom-infrastructures.



• Introduced	by	China’s	President	Xi	Jinping	in	2013,	the	Belt	and	Road	Initiative	(BRI)	
is	a	global	development	concept	that	wants	to	achieve	economic	and	social	
integration	from	Asia	to	Europe.

• The	initiative	aims	to	boost	economic	development,	investment,	and	cultural	
exchanges	throughout	Eurasia	by	funding	port,	rail,	road	construction	and	telecom-
networks	along	routes	linking	China	and	Europe.	

• Turning	this	grand	vision	into	reality	requires	close	collaboration	between
countries,	between	public	and	private	sectors,	and	between	people	from	different	
cultures.

• Telecom-infrastructures	represent	an	essential	part	in	the	BRI	initiative.
Enhanced	connectivity	will	provide	positive	impacts	to	other	economic	sectors	
because	ICT	technologies	are	essential	components	in	a	global	value	chain.
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The	Belt	and	Road	Initiative	(BRI)



Thank	you
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LUXEMBOURG ON THE ROAD TO AUTONOMOUS DRIVING: 
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Luxembourg

Automotive	Sector

Towards	green,	connected	and	automated	mobility



ü About 50 companies
ü OEM’s (2), component suppliers, connectivity & smart mobility service providers
ü University of Luxembourg and 2 Luxembourg based public research institutes 
ü About 1,5 billion € sales turnover 
ü About than 2.5 billion € additional turnover (equivalent) related to Luxembourg based R&D cost-

centres
ü About 10.000 employees in total
ü About 2.500 multi-lingual and multi-cultural professionals in R&D
ü Sector “powered” by German, French and Italian automotive engineering experts
ü Export to 5 continents
ü Founding member of AUTOREGION (Greater Region - cross border - automotive cluster) 

Luxembourg automotive sector
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Luxembourg automotive sector
Our global players
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Vehicle	dynamics

Chassis	&	body

Coverage of  all major key-competences

ADAS	– automated	driving

Comfort	&	Convenience	- HMIPowertrain	(engines,	BEV,	HEV)

Connectivity	&	mobility	services
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Luxembourg Greater-Region

Bruxelles

Liege

Metz

Nancy

Luxembourg

Saarbrucken

Mainz

Kaiserslautern
Trier

Stuttgart	

Frankfurt	

Amsterdam	

Paris	

120	km

165	km330	km

240	km

Louvain	la	neuve

Namur

Wolfsburg	
400	km

Munich	
450	km

Goteborg	
3hrs	40min

Birmingham	
1hr	20	min

Milan	
1hrs	20	min

Munich	
1hr	10min

11.5 million European inhabitants, 4 
different European countries, all 

founding members of the European 
union, speaking 3 European 

languages in average (English, 
German, French

In the heart of Europe, well connected to all major 
European automotive development centres

Paris	
1hr	5min
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Luxinnovation is founding member of 
Autoregion e.v, connecting the automotive 

eco-systems in Lorraine (F), Rheinland-
Pfalz (D), Saarland (D) and Luxembourg 

(L). The Greater-Region is hosting 8 
OEM’s, more than 15 public research 

centres and over 500 suppliers! Together 
they generate about 150.000 jobs in 
automotive production, product- and 

process-development and (fundamental) 
research

Greater Region - Autoregion
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LIST	Luxembourg	institute	for	science	and	technology	SnT
Security	and	Trust	DFKI Deutsches Forschungszentrum für

Kunstliche Intelligenz INM Leibnitz	Institut für Neue
MaterialienMPII Max-Planck	Institut für InformatikMECS

Material	Engineering	Center Saarland	IVW Instutut für
Verbundwerkstoffe CISPA Centre	for	IT-security,	Privacy	and	

Accountability	ZeMa Zentrum für Mechatronik FITT Institut für
Technologie Transfer	Fraunhofer IZFP Institut für

Zerstörungsfreie Prüfverfahren IRT	M2P	Institut de	Recherche
Technologique – Matériaux,	Métallurgie et	ProcédésMateralia

Pôle de	compétivité de	Matérieaux CeaTech New	energy,	
Biotech,	Digitalisation,	Material	science	MetaFensch

Métallurgie

Greater Region – R&D region
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Automotive sector – growth strategy

#1	Electrification	of	mobility

#2	Connectivity,	digitalization,	automation

Source:	KPMG	global	automotive	executive	survey	2017
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Connectivity, digitalization, automation 

The	internet	car
Future vehicles will become “smart devices” facilitating
internet-based services, creating new business-
opportunities and business-models (e.g. ride sharing, car
sharing), reducing costs of mobility, increasing on-board
efficiency, improving customer satisfaction and loyalty

The	self-driving	car
Car connectivity will play an important role in the development of
automated driving, using safety relevant data provided by smart
infrastructures: dynamic HD maps with real time updates on road
conditions, exact position of traffic jams and accidents. If necessary,
position, direction and speed of other road users. Safety-relevant
data needs to be reliable and secure, and safety-relevant
connectivity needs to be uninterrupted
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Automated driving roadmap 

> 2020
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E-horizon (cross border)  Smart digital infrastructures 3D HD mapping 

Digital traffic sign recognition Data fusion, vehicle/infrastructure Real-time map updates

Connectivity & automated driving

Examples of use-cases in connected & automated driving. Many other use-cases are in discussion with industry 
players and RTO partners, in Luxembourg and the Greater-Region. On behalf of testing and validation of the 
use-cases, German, French and Luxembourg authorities are developing a cross-border digital testbed!  
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Cross border digital testbed - objectives

1. Test	compatibility	(inter-operability)	of	

automated	driving	vehicles

2. Development	and	testing	of	use-cases	

in	connected	&	automated	driving

3. Study	the	impact	and	effects	on	future	

mobility

4. High	Performance	Computing	and	BIG	

DATA	enabled	services	

Extension	to	Luxembourg	agreed	and	signed	on	the	14th	of	September	2017
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Cross border digital testbed

Open	testbed	on	behalf	of	
the	development,	testing	

and	validation	of	
automated	driving	vehicles	
and	next	generation	C-ITS	

technologies.	
Uninterrupted	cross-border	
5G	connectivity	supported	
by	vehicular	Wifi (G5)	and	
satellite	communication.
Use-cases,	and	technical	

constraints	(specification)	
in	in	discussion	with	ICT	
Telecom	and	Automotive	

industry-players	.
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Mobility Innovation Campus

Project Automotive Campus Bissen

Strategy Public – Private partnership in open innovation and shared R&D on behalf of next generation green, 
connected and automated mobility

Capacity Total surface 14 hectare of which 8 hectare available for new investors, infrastructure capable for hosting
4.000 engineers and scientists daily – business incubation surface 1.400m2

Planning Inauguration phase 1 early 2019
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Competitive business climate Multilingual, skilled workforce Cross-border networking

Mobility innovation campus

Green, connected and automated mobility
Why Luxembourg? 

HPC - Big Data* Cross border digital testbed

* Big-data enabled applications
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Joost Ortjens

Head of Sector development - Automotive

LUXINNOVATION GIE 
7, rue Alcide de Gasperi
L-1615 Luxembourg

T (+352) 43 62 63 - 653 

M (+352) 621 139 474 
joost.ortjens@luxinnovation.lu

Thank you!
Questions and answers

This image cannot currently be displayed.
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§ 5G	will	enable	the	“connected	car”	concept	and	the	development	of	the	Intelligent	
Transportation	Systems	(ITS)	sector	

• 5G	will	provide	high	reliability,	high	data	rates,	low	latency	and	massive	connectivity	and	thus		the	
requirements	for	supporting	billions	of	connected	cars	will	be	fulfilled	

• Current	3G	and	4G	networks,	do	not	have	that	capacity	to	enable	such	a	connected	environment	
and	to	deliver	safe	and	efficient	services	for	car	communications

• 5G	will	ensure	continuous	and	reliable	reception	from	moving	vehicles
• Concept	of	virtualization and	network	slicing	of	5G	will	be	significant	for	implementing	different	

use	case	for	autonomous	driving			
• 5G	will	support	also	a	wide	range	of	M2M/	IoT applications	to	enhance	connectivity	capabilities

§ 5G	will	play	therefore	a	key	role	in	the	development	of	future	ITS	systems

ITS	and	the	impact	of	5G	to	C2C	Communication
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Spectrum	harmonisation	for	ITS	in	Europe			
§ Main	band	5.9GHz	(5.875-5.905MHz)

• Supplemental	band	63-64	GHz	is	designated	for	ITS	for	long	term	evolution	
1. CEPT (Conférence Européenne des	Postes et	Télécommunications)

• Group	representing		48	European	regulatory	administrations	with	the	main	goal	to	
harmonize	spectrum for	different	radiocommunication services	

• CEPT	Decisions	are	NOT	binding,	however,	in	general,	high	level	of	compliance	as	Decisions	
are	developed	in	consensus		

• In	2008,	CEPT	developed	an	ITS	harmonization	decision	(ECC	Decision	(08)01)	designating:
Ø 30MHz, for	safety-related	ITS	(5.875-5.905	MHz)	
Ø 20MHz, extension	for	safety-related	ITS (5.905	– 5.925	MHz)	
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Spectrum	harmonisation	for	ITS	in	Europe			
2. European	Commission	(EC)

• 30MHz	are	harmonized	for	safety-related	ITS	(5.875-5.905	MHz)
Ø Mandatory	implementation	by	Member	States	(Decision	EC/2008/671)

• New	EC	Mandate	to	CEPT will	be	issued	this	year:
Ø to	analyse feasible	extension	of	20	MHz	for	safety-related	ITS	(5.905-5.925MHz)
Ø CEPT	act	as	a	kind	of	technical	body	to	develop	compatibility	studies	for	EC
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Spectrum	harmonisation	for	ITS	in	Europe	
§ Principles	of	spectrum	regulation:

• Technology	neutrality	of	spectrum	use	
• Spectrum	regulation	does	not	make	the	choice	of	a	technology
• e.g.	all	current	and	future	harmonized	bands	for	public	mobile	service	are	issued	according	to	this	

principle		
• Consequence	→	Market	will	decide	

• Efficient	use	of	spectrum
• Uncompromised	safety	services	for	all	users	in	case	of	multiple	technologies	implementation				

(for	this	ITS	specific	case)
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Global	spectrum harmonisation	for	ITS			

§ ITS	on	the	agenda	of	next	WRC-19	(World	Radiocommunication Conference)	in	2019
Ø Objective:	global	harmonization	of	ITS	
Ø Band	already	harmonized	in	EU,	USA,	CAN	and	China
Ø Good	common	basis	reached	already	at	this	stage	as	all	regions	cooperate	during	

preparation	phase			
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Coexistence	of	2	evolutions
§ For	the	5.9GHz	band,	we	are	facing	a	parallel	evolution	for	Intelligent	Transport	

Systems	(ITS),	based	on	2	different	technologies:
I. RLAN	(wifi)	based:	ITS-G5 (IEEE	802.11p)	

• Developed	for	more	than	10	years	by	automotive	industry	
• Mature	technology	

II. LTE	based:	LTE-V2X	(vehicle-to-X)
• X	corresponds	to	Vehicle,	Infrastructure	or	Persons	
• Driven	by	mobile	industry	(manufacturers/suppliers	and	different	supporting	groups	like	5G	AA	

automotive	association)
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Coexistence	of	2	evolutions
§ Conflict	as	2	technologies	for	ITS	in	the	frequency	band	(5.875-5.905MHz)

• could	not	co-exist	in	the	same	frequency	band
• could	result	in	a	fragmentation of	the	5.9	GHz	band
• RLAN	(ITS-G5)	community claiming:

Ø Incumbent	service,	compliant	to	ETSI	standard	(EN	302	571)
Ø Some	road	infrastructure	already	deployed	(	e.g.	motorways	in	France	or	Austria)

• LTE-V2X		community	response:
Ø No	requirements	for	interoperability	at	this	stage
Ø No	compliance	to	existing	standard	necessary		(backward	compatibility)
Ø Short	range	technology	would	naturally	be	integrated	in	cellular	networks	
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ITS-G5

LTE	-V2X

Safe	harbour	option:	
• 2	different	technologies
• Splitting	band	into	2		x	10MHz

Source:	www.5GAA.org
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Possible	scenarios
However,	this	might	not	be	an	optimal	solution,	at	least	not	at	a	long	term	perspective,	as:
§ 2	different	technologies	deployed
§ No	efficient	use	of	spectrum	
§ No	investment	certainty	for	automotive	industry
§ Long	life	cycles	of	vehicle	to	be	considered
§ Compatibility	issue	still	not	solved
§ Solutions	should	be	future	proved,	also	in	terms	of	future	development	of	5G		
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Interoperability at	this	stage	
not	guaranteed,	but	this	is	a	
must in	roadsafety

Source:	C-roads.eu
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§ Some	use	cases	require	performances	such	as	low	latency	,	this	could	
technically	only	be	met	by	short	range	communication

§ Some	others	need	cellular,managed	services	
§ Not	all	ITS	services	are	safety	related
§ So,	of	combination	of	both	demands	might	be	the	right	option…

Possible	scenarios	
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View	from	C-ITS ,	an	EU	co-financed	platform:
• Linking	all	European	C-ITS	deployments
• Planning	intensive	cross	testing

Source:	C-roads.eu
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Possible	scenarios
§ This	view	might	lead	to	a	possible	solution	but	still	the	remaining	issue	of	interoperability	
§ Proponents	of	the	2	technologies	must	find	a	common	basis to	pave	the	way	to	guarantee	rad	safety	

for	European	citizens
§ Hybrid	cooperation	model	with	cellular	V2X	AND	ITS-G5	might	be	the	compromise	solution:	
§ Cellular	V2X	would	be	operated:

• in	licensed	5G	bands

§ ITS-G5 would	be	operated:
• in	unlicensed	5.9GHz	band	(as	initial	foreseen)

§ EU	View:		Longer	Term	evolution	of	5G	is	expected	to	bring	further	improvements	in	cellular	
communication

• This	should	not	compromise	already	deployed	ITS	services
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European Commission	(EC)	– 5G	Action	Plan
§ In	the	context	of	the	Digital	Single	Market	strategy,	EC	underlines	the	importance	of	

5G	to	strengthen	Europe	in	order	to	compete	in	the	global	market		

§ The	5G Action	Plan	has	been	adopted	in	September	2016,	main	targets:
• Early	5G	launch	in	selected	areas	in	2018
• Commercial	launch	of	5G	in	at	least	one	major	city	of	every	MS	until	2020
• 5G	everywhere	until	2025
• MS are	encouraged	to	develop	national	5G	deployment	roadmaps	(by	end	2017)
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European Commission	(EC)	– 5G	Action	Plan
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European	Commission	(EC)	– Pioneer	Bands
§ EC	has	identified	3	main	bands,	called	‘Pioneer	bands’	for	early	introduction	of	5G:

§ 700MHz	(694	– 790	MHz)
• 2	x	30MHz	harmonised	at	EC	level	for	5G,	mainly	for	national	and	indoor	coverage	
• Band	should	be	available	by	2020	
• At	a	first	step	LTE	technology	will	be	used	and	later	in	5G	

§ 3400-3800	MHz
• 400MHz harmonised	at	EC	level,	mainly	for	urban	areas	
• Throughputs	in	first	pre-5G	trials	up	to	2	Gb/s
• Probably	first	band	deployed	in	5G	in	Europe,	in	other	regions,	only	parts	of	this	band	is	harmonised	for	5G	

§ 26GHz	(24.25-27.5GHz)	
• In	total	more	than	3GHz	in	theory	available,	many	incumbent	use	e.g.		P2P/satellite	services	links		
• Very	high	throughputs	possible	for	very	limited	ranges
• Availability	likely	>	2020			
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ITU	– Steps	forward	for	5G	
§ WRC-19	(World	Radiocommunication Conference)	in	November	2019,	organised	every	4	years	

by	ITU
§ Following	candidate	bands	for	5G		are	currently	studied	with	regard	to	compatibility	to	other	

existing	radio	services	in	these	bands
§ Goal	is	during	negotiations	at	WRC-19	worldwide	harmonisation for	several	of	these	bands:		

• 24.25-27.5	GHz			
• 31.8-33.4	GHz	
• 37-40.5	GHz
• 40.5-42.5	GHz
• 42.5-43.5	GHz	
• 45.5-50.2	GHz
• 50.4-52.6	GHz
• 66-76	GHz	
• 81-86	GHz
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Many	thanks	for	your	attention!







CLOSING REMARKS: Dirk Dewitte, CHINALUX

16 October 2017          Chamber of Commerce



CHINA’S BELT & ROAD INITIATIVE - FINANCE SEMINAR: 
What does China’s Belt & Road Initiative mean for Luxembourg?

Friday 10 November 2017, 10:00am - 1:30pm
Chamber of Commerce of the Grand Duchy of Luxembourg

BELT & ROAD EVENT SERIES – Next Seminar


