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Mobile VCE Response to the Digital Britain Interim Report

Established by Industry, Government and Academia in 1996, an outcome of the first
Foresight Exercise, Mobile VCE harnesses the UK’s world-leading academic research in
telecoms for the benefit of the UK and its members, global telecom operators and
manufacturers and UK Universities. It is both independent and not-for-profit, undertaking
world class, industry-relevant, pre-competitive, research, designed to enable new market
opportunities, in terms of service and product innovations.

Mobile VCE has effective relationships with many Government departments, providing
support to BERR, UK Trade & Investment and Ofcom, and working closely with the
Technology Strategy Board and the Engineering & Physical Sciences Research Council.
Mobile VCE helped establish both innovITS and the Digital Communications Knowledge
Transfer Network, in which many of our Industry members are active. In recent years we
have organized and led industry missions to Japan, Korea, China and the USA.

Our response to the Digital Britain Interim Report is informed by these relationships,
activities and perspectives. Our response principally addresses the medium-term issues,
proposing approaches to build upon existing R&D investments in technology that can
transform UK industry, thereby developing an attractive environment for inward investment.
These ideas reflect considered thinking, developed over several years, having studied
approaches and ecosystems elsewhere in the world.

Mobile VCE has strong, global, industry membership and support. It has proven its ability

and value over more than a decade. Mobile VCE offers this response, along with a desire to

participate in an ongoing way in the relevant areas of Digital Britain where it can add
value — in helping bring industry-relevance and an appropriate strategic framework to
ongoing research and to the effective commercialization of prior R&D investments.

Yours Sincerely

P badle

Dr Keith Baughan Dr Walter Tuttlebee
Chairman Chief Executive
on behalf of the Board of Directors of Mobile VCE

Enclosures: Response to the Digital Britain Interim Report & Mobile VCE Brochure (as background)
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Digital Britain:
Mobile VCE Response to the Interim Report

1 The Enabling Role of Mobile Wireless Networks
Observation:
Using Mobile Wireless Networks in the broadband rollout is the only way to
achieve significant economic impact in the short/medium term that incorporates
both urban and rural environments — ‘essential to digital inclusion’.

Recommendation
Ensure availability of adequate spectrum in the appropriate frequency bands to
enable broadband access from the air everywhere in Britain

2. Beyond the Short Term: The Full Potential of the Digital Economy
Observation
The proposals in the Interim Report will enable universal digital provision of
existing services e.g. home Internet shopping, banking, household and
business communications and administration, and basic public services. Such
provision would be a huge first step towards connecting everybody and their
devices at all times and in all places.

To release the full potential of the digital economy, however, will require further
development beyond this — to enable rich new services, capable of transforming
other industries and society, to enable every piece of electronic equipment to be
connected, thereby creating a new economic environment.

Recommendation

In the medium term, to deliver the full potential of the digital economy will
require the major broadcasters and telecommunication operators in the UK to
work together to implement an open platform, harnessing prior R&D investments.

3 Learning from Experience
Observation
Public services such as healthcare, education, transport and others, exist today in
vertical silos, with fragmented standards, products and services and therefore
frequently fail to benefit from economies of scale. Public service delivery, and
industry transformation, over horizontal platforms can provide the solution.

Recommendation

The telecom industry itself is experiencing this very transition from vertical
service silos to a horizontal platform for service provision— the telecom industry
understanding of these issues, and its capacity to help deliver the solution, should
be recognized and harnessed for the public good.
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4 Creating Conditions for Increased Inward Investment
Observation
The UK has very strong historical strength in telecoms R&D which has motivated
inward investment '. To achieve the Digital Britain objective of maintaining and
growing inward investment, the UK must plan beyond the short term and have a
medium term programme to facilitate this.

Recommendation

Pilot transformational industry projects, building upon prior R&D investments,
coordinated within an overall strategic framework as outlined in the following
recommendation.

5 Strengthened Strategic Coordination: Government, Industry & Academia
Observation:
Traditional approaches to public service provision have involved major
government funded IT projects, whereas the Digital Britain initiative seeks to
create an effective partnership between Government and Industry. This reflects
prior recommendations * *, builds upon recent progress in the telecoms R&D
sector *, and is welcomed.

Recommendation

Extension of this coordination beyond R&D, to also encompass spectrum and
regulatory policy, trials and application pilots > is proposed. Bringing together
industry, university and Government in this way could pave the way to
commercial deployment of transformational services, based on prior investment
and proven expertise.

6 Leveraging Existing Government Investments in Technology & Training
Observation
In recent years, Government has recognized the vital importance of science and
innovation, and made appropriate financial interventions, which have included
creation of the Technology Strategy Board and increased University research
budgets. Mobile VCE has worked with these organizations to increase the
industry relevance and economic benefit of these investments.

Recommendation

To further develop this coordination, in a strategic manner, to increase the value
derived from these research investments. Specifically, EPSRC’s Digital
Economy programme could be enhanced by increased telecom industry
engagement ® ; Mobile VCE and its industry community would wish to continue
to engage with, and strengthen, this process and the pull-through of resulting
technology.
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Endnotes & Supporting References

" UK Trade & Investment and our overseas Embassies’ S&I posts promote the UK’s
R&D capacity in telecoms, citing Mobile VCE as a tangible demonstration of the way in
which global industry can harness this capability, to attract inward investment. Mobile
VCE and EPSRC supported UKTI’s outreach at the 2009 Mobile World Congress in this
way.

* UKTI Mission Report: Wireless Telecoms Developments in China & Korea, Aug 2007

3 DTI GlobalWatch Mission Report: Future Mobile Technology — Lessons from China &
Korea, June 2004

* Mobile VCE welcomes the significant developments since 2004, which include he
creation of the Technology Strategy Board, the formation of a Digital Communications
KTN, a greater focus within Ofcom on international developments and the EPSRC’s
Digital Economy Programme. We work closely with all these organisations.

> In the current climate some public funding to support commercialization trials, to
exploit prior research investment, might be required

% Mobile VCE & EPSRC already have a Strategic Partnership, arising out of 12 years of
cooperation, which provides a strong foundation for such further development.
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Mobile VCE innovation for the global communications industry

Example: Urban MIMO Propagation The programme brought varied benefits to the participants:
Mobile VCE was approached by a member company, ) ) ) )
) ) i e an extensive propagation measurement database, including
proposing an experimental 2GHz urban MIMO propagation ] ) )
) raw data, was provided to the companies, allowing
measurement campaign. The company was already i ] ]
) o ) ) independent in-company analysis
undertaking related activities, and realised that an elective
programme could be a cost-effective complement, of interest e channel models were derived and provided to the

to other companies. companies

e a method was developed to extrapolate the measurements
to 3.5GHz, available to the companies for future work

e the companies requested a programme extension to analyse
b ) L O S the behaviour of proposed IEEE802.16e algorithms under
i i b L L L TN real world propagation conditions
» e one of the companies subsequently recruited the lead

programme researcher

e two participating companies subsequently began a related
commercial collaboration

2x2 MIMO propagation
measurements in an urban
environment were made using
laptop and handheld devices
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intellectual property

On joining, new members sign a deed of adherence to Mobile
VCE’s IPR Agreement, which provides confidentiality and
protection for the research and a framework for exploitation.
Proven over more than a decade, the Agreement is structured
as a win-win for the IPR funders (member companies) and the
IPR creators (universities).

Key principles

e patent filing decisions made by industry steering groups
e patent ownership resides with the inventing university

e filing and maintenance costs borne by Mobile VCE

e member companies enjoy royalty-free exploitation

A growing portfolio

Today’s patent casebook exceeds 50 maintained cases.
Periodic member-led reviews are convened to ensure
effective portfolio management, providing recommendations
to the Board. Patent and process decisions are regularly
communicated to the membership, via industry steering
groups, and general meetings.

Active Cases
{ie Patent Families)

Assessed as
‘Good’ or ‘High’
Commercial Value

Granted Patent
Families

External licensing

As the portfolio has matured, an independent company —
Camitri Technologies — has been engaged to enable Mobile
VCE to secure revenue income through external licensing.
This benefits Mobile VCE members in several ways:

e licensing income offsets IPR maintenance costs thereby
increasing research funding

e new companies appreciate the benefits of membership and
may join, increasing the funds available for new research

e member companies are alerted to the true value of the
portfolio, encouraging more effective exploitation

Member companies enjoy significant IPR benefits over non-
members, notably being able to define and steer the research
programmes in directions relevant to their own interests, royalty
free access and much earlier awareness of, and ability to build
upon, resulting innovations.

Professor Peter Grant
receives an award on
behalf of Edinburgh
University, in recognition
of one of Mobile VCE’s
first granted patents

Japan

Korea
United Kingdom |
European Union |

USA |
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directly
commissioned
research

Mobile VCE's IPR model ensures explicit royalty-free access to
all its members or, in the case of elective programmes, those
members who elect to participate in the programme.

In circumstances where companies require full IPR ownership,
and perhaps confidentiality over the existence of a research
activity, member companies commission research directly with
Mobile VCE member Universities.

In many instances such arrangements develop naturally,
without the need for any Mobile VCE involvement — we see
this as a success in our fundamental mission of strengthening
commercial exploitation of UK academic research. On request,
however, Mobile VCE can assist in identifying a suitably
qualified UK academic partner, which may be an academic
member of Mobile VCE or otherwise.
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sharing vision

A founding principle of Mobile VCE was that sharing long-term
perspectives on industry evolution would benefit all its member
companies, through the creation of a strategic research
programme, an enabler of new markets for all. As Mobile

VCE has evolved, this approach has deepened and effective
methodologies have been developed to define the key future
research challenges.

Global synergies - the environment, market and drivers in
Asia, Europe and America have similarities and differences.
Mobile VCE draws inputs from member companies in all
three regions, providing opportunities to explore synergies,
omissions and fresh opportunities.

Across the value web - the same environment can look quite
different from a different part of the value web. Market maturity
means that operator perspectives vary, as do those of handset
and infrastructure vendors, software suppliers, broadcasters,
etc. Sharing these helps identify win-win ideas from which all
can benefit.

Industry Futures Day

Working cross-industry - involving players from
telecommmunications, broadcasting, defence and

Internet stimulates creativity and new concepts that
would otherwise go unexplored. Increasingly Mobile

VCE is reaching out to application industries which
communications has the potential to transform - transport,
healthcare, education, etc.

Helpful heresy - thinking the unthinkable and challenging
accepted views is a normal part of discussion at our
industry steering groups. Many companies discover that
today’s heretics may be their company’s future saviours, as
business models inevitably change.

Visions Group - industrial members active in international
fora participate in Mobile VCE'’s Visions Group, sharing
views, leveraging thinking and challenging each others’
perceptions. The group works with the wider membership
by organising Futures Days, preparing Vision Papers and
online consultations.

From vision to research - As industry consensus
emerges around the vision and research priorities,
embryonic industry steering groups are created.

These begin to work with relevant pan-University teams to
define promising innovative approaches that will deliver the

required solutions.




innovation for the global communications industry

a proven research approach

Just as shared vision amongst industrial companies can yield
clarity on the key challenges, so shared knowledge and debate
amongst academic leaders can yield innovative approaches

to deliver solutions to these challenges.

Global technology and research

Mobile VCE’s academic teams are well connected globally,
through international cross-university initiatives and
conferences. The leading academics in Mobile VCE are
internationally renowned research pioneers with global
exposure. As such, although Mobile VCE research is
undertaken solely by UK universities, it benefits fully from the
latest in‘international research and partnerships. The majority
of our researchers are recruited from Asia, America and Europe
through these links.

Robust debate

Substantial benefits result from the early interaction in
programme definition between academics and industrial
members. Because the priority is not winning external funding,
but rather defining a programme that will deliver commercial
benefit to their companies, this interaction results in robust
questioning, refining and exposing the weaknesses'in initial
technical proposals. This means that programmes start from a
strong foundation.

Business Model Neutral

The variety of Member Companies is reflected in their business
models which, in today’s environment, are changing. For these
reasons a principle of our approach is to pursue solutions

that neither mandate nor preclude a specific business model.
This ‘toolbox not architecture’ approach circumvents complex
and political standardisation requirements, reducing time-to-
exploitation and allowing different companies to use outputs

in different ways. Companies do not have to take ‘all or
nothing’, but can use the ‘Seed & Feed’ exploitation model
described earlier.

Quality control

Once the programmes are underway, the industry players
review progress and steer the research through quarterly
meetings. In addition, during each programme, they
undertake a comprehensive review of the performance and
contribution of each of the participating Universities.
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industrial membership
...Why companies join

Mobile VCE’s member companies are all different. They have
differing objectives, varying size and role in the value chain,
and diverse internal strengths and cultures. They therefore
value differently the various benefits available to them through
membership which, in broad terms, are summarised below.

Mobile VCE’s unique operating model brings financial benefits
to our member companies in ordinary times, and even more
s0 in economically challenging ones. However, the benefits of
membership extend significantly beyond this.

Ensuring the Future

When research budgets are under pressure to focus on the
short term, important research priorities can drop below the
funding threshold — yet these are strategic seed for the future.
Awareness of new technology opportunities and threats
preserves competitive edge. Mobile VCE’s financial model
enables companies to secure financial leverage in excess of
x40, and thereby visibility of, and IPR access to, a broad range
of key emerging technologies — a vital window on the future —
for a modest annual fee less than the cost of a single engineer.

Individual Company
Subscriptions

Membe Governm
Funds Grant

¥

Core Programme Fund

N

Cost Sharing & Partnership

Companies can outsource and contain R&D costs by
initiating shared-cost ‘elective research’, funded alongside
other members, on topics of mutual interest outside the Core
programme. Recent examples are focussed programmes

on Ad Hoc Low Latency Wireless Communications and
Fundamental Capacity Limits of Wireless Networks; at
typical costs to a company of £20k-£50k these have offered
x4-x6 financial leverage. Mobile VCE removes much of

the organisational overhead normally associated with the
commercial and contractual arrangements, saving time, cost
and hassle, as well as facilitating new industrial relationships,
which often endure after the research has been completed.

People and Expertise

R&D capability is hard to build but easy to lose. Many of

our researchers are subsequently recruited by our member
companies. Membership offers companies a low cost,
effective, way to identify high calibre researchers of known
capability, a valuable future recruitment option. Mobile VCE can
also provide advice to member companies seeking academic
consultancy, to complement the direct relationships they build
with our university teams, facilitating rapid and reliable access
to expert consultancy and direct commercial R&D contracts
with full IPR ownership.



effective industry
engagement

Despite differing objectives, varying size and role in the value
chain and diverse internal strengths and cultures, there are critical
success factors key to securing the benefits of membership,
which are common to all member companies.

Strategic perspective

Membership of Mobile VCE is a strategic decision. By focusing
on the scale of the overall research activity, £2-3m pa, rather
than the much smaller annual subscription, member companies
can ensure that potential value is realised, ensuring that research
outcomes are fed through to the key departments, people and
programmes that can exploit them.

The gatekeeper role

It is important for the company to identify the right individuals to
represent them at Industrial Steering Groups. These individuals
are gatekeepers and should ideally have a deep and broad
technical capability, good visibility of in-house R&D programmes
and adequate time to ensure communication to the relevant
people in the company.

Industrial
Steering
Groups

Mobile VCE Research Work Area A

Mobile VCE Research Work Area B

Mobile VCE Research Work Area ...N

Mobile VCE innovation for the global communications industry

In-company dissemination

Mobile VCE has various mechanisms in place to assist
members, such as steering group presentations and audio
recordings available over the web. Other mechanisms such as
webinars and dial-in facilities for overseas staff are used and
in development, to support today’s geographically distributed
industrial teams. Technical reports are made available over
the web, as they are completed. In addition, an electronically-
searchable Annual Technical Report Library is published on
CD-ROM, which members are encouraged to upload to their
company Intranet.

Creating opportunities

Mobile VCE can be a vehicle for members to get things

done quickly and differently. By thinking laterally, companies

can quickly create new collaborations, respond to external
opportunities or indeed create them. As a small and flexible
organisation, Mobile VCE has the ability to act outside-of-the
box and to quickly explore opportunities across our membership
base, Government and overseas partners.

Member
Companies
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international and
other collaborations

Mobile VCE has established relationships and MoUs with peer
research organisations across the world. These include the
National Institute of Information and Communications Technology
(Yokosuka Research Park, Japan), the National Science &
Technology Programme for Telecommunications (Taiwan), Yonsei
University (Korea), the Shanghai Research Centre for Wireless
Communications (China), the Software Defined Radio Forum and
the Wireless World Research Forum. These relationships have
resulted in and benefited from research staff secondments, jointly
organised conferences, international technical workshops, high
level delegation visits and numerous industrial missions

NICT =

o 5%
WIRELESS WORLD
sEiTancH fARTE

(& vonse

Lord

Stephen

Carter

Minister for
Communications,
Technology &
Broadcasting

Mobile VCE enjoys support from, and works closely with, many
branches of UK Government - including the Department for
Business, Enterprise & Regulatory Reform, the Engineering &
Physical Sciences Research Council, the Technology Strategy
Board, UK Trade & Investment - as well as with national bodies
such as the Digital Communications Knowledge Transfer
Network, innovITS (Intelligent Transportation) and the UK
regulator Ofcom. Mobile VCE is also invited to participated

from time to time in relevant inter-Governmental meetings.




vision, challenge,
excellence

Three words characterise the Virtual Centre of Excellence...

Vision

Industrial members from Europe, Asia.and America share
varying perspectives on future industry evolution and research
priorities, through a structured vision process. Mobile VCE
adds further value throughridentifying synergies and omissions,
and asking the ‘heretical questions’. Mobile VCE's Visions
Group - industry players active in international fora — works
with the full membership to renew such visions, organising
‘Industry Futures’ days, which help define the next phase

of research challenges. The resulting research programmes
stimulate and catalyse new industry opportunities.

innovation for the global communications industry

Challenge

Profound change is at the heart of the technical and societal
revolution enabled by wireless connectivity and the Internet.
We do not seek simply to extend the present — we actively
seek fresh challenges to create a new future — challenges that
stretch our researchers and facilitate fresh industry. growth.
This requires challenging accepted assumptions — such is the
calibre of researcher who we seek and the nature of the targets
we encourage our industrial members to set us.

Excellence

Research excellence is the watchword of Mobile VCE —
Quarterly review of specific research progress by the Industrial
Steering Groups is complemented by periodic review — again
by our industry members — of the wider contribution of each
university team against criteria encompassing quality of staff,
supervision, collaboration, communications, delivery, etc,

as well as basic technical’excellence. The effectiveness of
these mechanisms-is attested by our publication and patent
record and by the international acclaim that Mobile VCE has
increasingly enjoyed during its lifetime.
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Industrial Members Academic Members
Alcatel-Lucent University of Bristol

BBC University of Edinburgh
BT King's College, London
Fuijitsu University of Southampton
Huawei University of Strathclyde
Hutchinson ‘3’ University of Surrey

LG Electronics
NEC Academic Associate Members
Nokia Siemens Networks University of Bath

Nortel University of Glasgow
Orange (France Telecom) Royal Holloway College
Samsung Imperial College

Thales London School of Economics
Toshiba University of Swansea

Turner

Vodafone
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