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Mobile evolution and landscape
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What can mobile broadband enable for the future
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UK exponential traffic growth

1000
5 100
o
<
8_ Source: DCKTN
o Paper Optimising
4 Mobile Spectrum
m
- 10
—— PA Report - Business as usual
—— PA Report - Wire Free World
—CISCO Report
1 [ [ [ [ [ I I I

2008 2010 2012 2014 2016 2018 2020 2022 2024

Bandwidth/traffic growth and revenue gap increasing ! RGeEees
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Infrastructure challenges
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Sharing and convergence

Network Utopia

J

Bubble Size = Number of Cells

Vertical Networks

_ @ Independent Networks
Combined

@ 5 Cellular Networks
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@ Professional Mobile Radio
@ Fully Converged Network
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Exponential traffic growth / complexity challenges - How
can we do more for less?

Site Sharing
Data Rate / Spectrum
Spectral Sharing
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The standards process —
fragmented / vertical industry driven
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Mobile penetration today

A decade of ICT growth driven by mobile technologies
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Source: ITU World Telecommunication/ICT Indicators Database.
* Estimates.

An estimated 4.6 bn
subscriptions globally
by the end of 2009
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How did we get here?
Maslow 2.0 (for comms)
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Future services &
applications?

Applications

Enhanced Communication
(Useful Technology) Information Speed

Bandwidth

Mobility Interoperability
Coverage Everywhere, Basic Services

Ubiquity
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Wireless enabling the connected consumer

Tasks News
Gaming Video
Financial Location
Entertainment Information
Calendar Messaging
Security Networking
Social Contacts
Media Safety
Music Photo

6.5B Apple downloads to date, 1.4B Android
....and you can even make a telephone call
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Wireless M2M and ‘Internet of things’ eco-system
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Wireless enabling the future
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* Transport will account for
15% of greenhouse gas
by 2010

» 2% of cars shipped in
2010 will have embedded
mobile

 Estimated to grow to 1B
by 2020

» Mobile could reduce
green house emissions
by 3.5% by 2020

Source: GSMA Association: http://www.youtube.com/user/MobileWorldLive#p/u/2/8EtjAFVPau8
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* Smart meters/ grids

« Utilities investing 200B$
by 2015

* Smart grids can save
60B$ annually

* UK 26 Million homes
connected

* Self managed systems
predicting 10% energy
savings

g
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% Healthcare

* Ageing population

* Living with long term
conditions

 Global spend 7T$

* Developed countries 15%
GDP

* Predicted to double over
the next 30 years
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Wireless evolution — the future

1995 — 5 Million mobile
connections

2010 — 5 Billion mobile
connections

2020 — 50 Billion mobile
connections (GSMA)

2020 — 7 Trillion wireless . '
connected ‘things’ (WWRF) e B~ -

2010 — Industry turning point....Something’s got to give !
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Next generation:
Applications and needs
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Options

* Increase network and spectrum efficiency
* Improve user equipment / application performance
 Significant innovation steps required, address TCO

.

Drive efficiency
improvements Tanslor
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Lack of radio
iInnovation will limit
the opportunities

Spectrum and the new
economy 24/9/10
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Innovation
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Radio efficiency improvements

M Radio efficiency improvements are critical

M RF front end technologies need step improvement
to realise benefits of future air interface evolution
and higher bandwidth spectrum allocation

MTransceiver TX EVM and RX sensitivity

M Cognitive radio technologies — maximising use
of spectrum

M Antennae efficiency
M Switch losses
M Smart multiple radio technologies

 Radio design needs to considered at the same .
level as form factor, aesthetics and display Transfer

Network

Digital
Communications



ICT / network efficiency improvements

M Small gains in E2E network efficiency and
optimisation of applications have a huge impact on
total costs / performance:

M Spectrum efficiency, dynamic radio planning &
management

MNumber of nodes, cell size optimisation and
disruptive topologies

MBandwidth optimisation and efficiency

MHybrid broadband — true convergence

M Application efficiency

MEnergy

M DCKTN is facilitating collaboration within the UK

eco-system to address the end to end system and QENEE
user platform challenges. Digial
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UK eco-system Opportunity -> Global exploitation

Advanced User Communities

Services & Adjacent Industries
Potential to drive requirements Service industries, Hardware and Software

Spectrum & Regulation Standards ‘ Common Infrastructure Global Platforms

Companies with R&D
Systems & Components Microelectronics

‘ Incubators l R&D collaboration \ Universities } Campuses
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