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The Communication challenge Efus
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Wireless ICT ever growing
Mobile Communication
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It is impossible to satisfy exponential data traffic growth by
assigning spectrum linearly! — New Microwave solutions needed
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Solutions for the Future == _.
Where to obtain the necessary gains? TECHNISHE FAKULTAT

Historic Capacity Gains in Wireless
Networks

[ A
Digital Wi_reless Network Capacity
Dividend Gains 1950-2000

card ﬁ 15x by using more spectrum (3 GHz vs 150 Mhz)
5x from better voice coding ﬁThe source cpding card
5x from better MAC and modulation methods ﬁ Reducing

protocol
The ‘ 2700x from smaller cells overhead
Microwave
card Total gain 1 million fold

\ 7
Source: William Webb, Ofcom.

Basestation technology is key for serving exponential traffic growth:
Massive MIMO, 5G, Power Amplifier, Transceiver, filter,

frequency agility, broadband, mm-wave backhauling

— Microwave vital for success of wireless networks
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Solutions for the Future == __
Small Cell Solution S ————
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76% of smart phone users watch and share videos.” Of
that group:

= /8% do so in a store = 49% at the airport
= 50% in coffee shops

Source: Alcatel-Lucent
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Microwaves for the Future :
The Misunderstanding recHSoHE FaRULTHT

OSI Communication layer mode...how we learned this at University...

Layer | Abbr. Name Task Examples

Presentation Layer

Session Layer

Transport Layer

MAC Medium Access Control /
Network layer

w| ] O o

The system

Layer 0 the Microwave Modules and Components!
Layer -1 the Microwave device technology and device physics!

We missed the lower layers...no new systems without new
underlying microwave device and module technology!
EUMW2014 @.& 6
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Microwaves for the Future == _.
Microwave versus Digital recHsoHE UL

25% form factor
, Coaxial resonators

(12 filter far 3
sector
4 branch MIMO)

Microwave
= 75% form factor

= Doesn’t follow
Moore’s law

= |nnovation at
architectural level
necessary

> 50% form factor
PA and cooling

(12 PAs fur 3 sector
4 branch MIMO)

Digital
= 25% form factor <
» Follows Moore’s law
* 14 nm CMOS helps

Source Alcatel-Lucent
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Domains and markets TECHNISCHE FAKULTAT

New Architectures for wireless communication rely on Microwave innovation

But Microwaves not only for ICT...

EUMW2014

Massive MIMO (Multi-Antennas) relies on Massive Hardware, efficient implementation
of Massive MIMO needed — Microwave hardware challenges

Efficient Power amplifiers, Massive number of transceiver and antenna branches

Analogue and Microwaves don’t follow Moore’s law of the digital world,
it works really different...

More heavily loaded networks, more interference, More broadband,...

We are already at the Shannon bound (theoretical limit in information theory),
the only screw left is to go MIMO and network densification
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Microwaves for the Future == _.
Domains and markets S ————

Other areas of microwaves
* Microwaves for Sensor Technology

Radar, sensing the environment, consumer Radar in every Phone !?!

Radar for safety, see e.g. car radar

Microwaves for CPS / industry 4.0 / 1oT — sensing the environment

Microwaves for agriculture & food, e.g. sensing plants and food quality, drying

Microwaves for life science and health, for medical sensors, cell detection, metabolism
sensors, personalized medicine, P4-medicine, aging society

Industrial Radar Sensor

by Innosent
Industry 4.0
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Europe has to keep its strong competence in Microwaves
* Evolve this further and shape the upcoming challenges
* Funding for R&D in Europe is necessary from the fundamental research to pilot
introduction
Technology Access
» Large Firms are not interested in small ramp up quantities by SMEs and Universities
 Empower SMEs and university by providing access to advanced Microwave Electronics

Maintaining the innovation Strength of SME in Europe
 SMEs need reliable access to newest technology locally in Europe
* It cannot be taken from other regions

Microwave chip and module Design
» Support for the whole supply chain with new innovative Microwave Electronics solutions
* Reduction of Risks, cover complete eco system

Securing High level of Education with Engineers and Technicians
« Competence cannot be built up quickly
 Sustainability in educational systems, no ups and downs following market hypes

EUMW2014 See also VDE position paper on ,Hidden Electronics* @#
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