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Ireland stakes its reputation on Bell 
Cormac Sheridan, in Dublin 

The report on the failed Media Lab Europe project by the Comptroller and 
Auditor General, the Irish government's public spending watchdog, published last 
month, has focused attention on the success of other industry–academic 
research partnerships in Ireland, particularly on one involving Bell Labs and the 
Centre for Telecommunications Value Chain Research, a consortium of eight 
universities led by Trinity College Dublin. 

The Bell Labs initiative, the largest and most high-profile of a series of campus-
based research centres created by the country's principal basic research agency, 

Science Foundation Ireland, bagged €69 million in total funding last year. This included €43 million 
for the establishment of a Bell Labs research centre in Dublin - which was supported by an 
undisclosed level of grant aid from the Irish government - and €26 million in research funding over 
the first five years of the Centre, known as the CTVR.  

If the Bell Labs project – an even bigger investment than Media 
Lab Europe (MLE) – were to fail, it would have grave implications 
for Ireland's effort to establish a reputation as an internationally 
competitive R&D location, one of its key industrial development 
goals (see “The Media Lab debacle”, below). The model on which 
Science Foundation Ireland based its investment has quickly 
become the largest and most prestigious research funding 
instrument in Ireland and one of the principal means by which 
the country hopes to persuade multinational companies to locate 
research functions here. 

Ireland being a small place, some of the researchers involved in 
the CTVR had, inevitably, worked with MLE on collaborative 
projects. But the missions and methods of the two organisations 
differ sharply. "CTVR builds on talent that already existed within 
the Irish university system. We are working on a research 
agenda that has huge industry endorsement, and we have clear 
plans to commercialise the results in a way that will deliver 
maximum benefits to Ireland Inc," says CTVR director Donal 
O'Mahony, who is also an associate professor of computer 
science at Trinity College Dublin. 
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MLE, which had secured 
funding from AOL, BT, 
Ericsson, Intel and Orange, 
was more focused on blue 
skies innovation, with an 
emphasis on digital media and 
on the intersections between 
technology and artistic creativity. It operated a subscription-
based model, which provided its sponsors access to its entire 
research portfolio, and was expected to become self-financing 
within a short timeframe. This failed to happen, and it appears to 
have created little of lasting value. 

Partnership 

The Bell Labs-CTVR partnership operates in a more tightly 
integrated and directed fashion. Bell Labs Ireland director 
Lawrence Cowsar is co-director of the CTVR, and spends part of 
his working week at Trinity College Dublin. CTVR researchers 
have travelled to the USA to conduct some of their experimental 
work, and Bell Labs researchers are also working on collaborative 
projects in the universities. "The last thing we wanted to be was 
a dislocated outpost of the mothership," says O'Mahony, 
referring to the famous Murray Hill, New Jersey, Bell Laboratories 
(see Bell Labs Factfile, right). 

The consortium is pursuing five research strands: emerging 
network architectures; photonics; radio frequency 
communications; reliability and test in hardware and software; 
and value chain optimisation, which draws on optimisation 
science and constraint-based technology to improve complex 
decision making. Each strand has a director, based at one of the 
participating institutions, while deputy strand leaders appointed 
by Bell Labs provide a direct interface with Bell Labs’ base in 
Murray Hill, New Jersey. 

Trinity College Dublin is leading the network architectures 
strand; University College Cork is leading the photonics and 
value chain optimisation strands; the National University of 
Ireland, Maynooth, is leading the radio frequency programme; 
and the University of Limerick is leading the reliability and test 
effort. Other CTVR participants include University College Dublin, 
Dublin Institute of Technology and Sligo Institute of Technology. 

Depending on the provenance of the inventions arising from the 
work, IP will either be shared between Bell Labs and the 
appropriate institution, or will belong to the originating 
institution. 

The outsourcing imperative 

Although Bell Labs is, historically, associated with fundamental 
scientific research, its foray into Ireland represents an 
opportunity to address some of the issues associated with the 
migration of its parent organisation, Lucent Technologies, 
towards a highly outsourced business model. That shift from a 

Number of Nobel prizewinners: 

11 
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The Media Lab Europe 
debacle 
 
The report on Media Lab Europe 

(MLE) from the Comptroller and 

Auditor General, Ireland's public 

spending watchdog pulled no 

punches when it appeared at the end 

of September. It detailed a catalogue 

of unrealistic expectations, poor 

financial management and reporting, 

a lack of engagement with industry 

and with the rest of the third level 

sector, and a "dismal" scientific 

output.  

The digital media research centre 

had received direct funding of €24.9 

million during 2000-2003, while MIT 

itself received an additional €10.6 

million, and the Irish exchequer 

invested a further €22.5 million on 

real estate, which was rented to MLE 

at a nominal cost.  

MLE was conceived as the core 

element of a 'digital hub' for Dublin's 

south inner city, but its brand of 

industry-targeted innovation 

foundered as the IT sector’s 

downturn of 2000 hit corporate 

research budgets hard. It had few 

supporters in the Irish university 

sector.  

Many cash-starved researchers were 

critical of the funding lavished on the 

project, while existing research 

teams were, for the most part, 

reliant on funding from the European 

Union's Framework Programmes.  

MLE had been established before the 

formation of Science Foundation 

Ireland, a new basic research agency 

allocated a budget of EUR 646 million 

to spend on IT and life sciences 

research during 2000-2006. Under 

its American director general, Bill 

Harris, who previously held a 

research administration posts at the 

US National Science Foundation, 

Science Foundation Ireland 

developed a structure for campus-

based collaboration between industry 

and academia known as Centres for 
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vertically integrated manufacturing model to a heavily distributed 
one has introduced additional complexities to the economics of 
product design, development, manufacturing and support. 

The value chain concept was developed in the 1980s by Harvard 
economist Michael Porter to offer managers a method of 
identifying the individual value-adding activities within their 
businesses and within the extended supply chains in which their 
organisations operate. A research agenda based on the same 
concept is focused not solely on the cost or performance of 
individual products or components, but on the knock-on effects 
associated with the adoption of a particular innovation within the 

telecommunications industry's supply chain. 

 "We have chosen to focus on understanding those systems and applying our understanding of 
complex supply chains to the way we design products, the way we manufacture products and the 
way we use products through their entire life cycle," says Cowsar. The aim is to produce innovations 
that will give Lucent "a decisive advantage" in the marketplace, in terms of reduced development 
costs, faster time to market, and increased product configurability and flexibility. 

The partners have already identified a number of projects that are ripe for commercialisation. The 
CTVR is seeking proof-of-concept funding from Enterprise Ireland - the government agency 
responsible for developing indigenous industry - to take several projects to an advanced prototype 
stage. “We’re trying to use that funding to bring in some business-focussed people as well,” says 
O'Mahony. 

One of the projects is using a recent Bell Labs innovation, a super-hydrophobic, nanostructured 
silicon surface called nanograss, to explore the development of a microfluidics-based liquid cooling 
system for high-performance integrated circuits. Air-based cooling approaches used at present will 
not be capable of managing the heat dissipation associated with the increased transistor densities, 
as set out in semiconductor industry roadmaps. 

Patent application 

Tara Dalton at the Stokes Institute at the University of Limerick is leading a group analysing the air-
fluid interface that is established by fluid flowing across the nanograss surface, in order to improve 
its stability and performance. This work has already yielded a patent application.  

"It's a combination of redoing the geometry of the nanograss and redoing the geometry of the 
channels in order to stabilise the interface," says Dalton. Although the project has immediate 
industrial application, it has touched on fundamental issues in physics and fluid mechanics. "It has 
been a non-trivial problem," she says, adding that the depth of the consortium has enabled it to 
make such rapid progress. Bell Labs personnel have been responsible for numerical simulation and 
theoretical modelling, while the Tyndall National Institute at University College Cork has performed 
the required fabrication work.  

Dalton’s group is now expanding its collaboration with Bell Labs on several problems associated with 
thermal management, and there is a regular, two-way exchange of personnel between her lab and 
Murray Hill. “There's no way we could have done this with any other research group,” she says. “It 
still has that wonderful legacy of fundamental research.” 

Science, Engineering and 

Technology). 

The Centre for Value Chain Research 

is the largest of the seven centres it 

has funded to date. All of them have 

been established following a 

competitive tendering process, 

overseen by panels of international 

experts. 
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Lightwave Online Article 

Dublin University's Trinity College 
picks Glimmerglass optical switches 
for telecom network project 

November 29, 2005 Dublin, Ireland and Hayward, CA, -- 
The Center for Telecommunications Value-Chain Research (CTVR), headquartered at Dublin 
University, Trinity College, has purchased three Glimmerglass "intelligent optical switches" to power 
optical connections within the college's telecommunications network.  

According to a press release, the CTVR team is building a prototype of an intelligent, high capacity 
network which is significantly more economical than the purely router based networks in use today. 
Termed "cut-through" paths, the network's edge nodes detect a high volume of traffic to a common 
destination and automatically provision a pure optical path through the network to carry large packet 
flows. Such "cut-through" path provisioning is designed to circumvent expensive core routers with 
significantly improved performance for both applications and networks.   

"We needed an affordable switch that 
would also give us a great deal of 
control at lower network layers," 
explains Professor Donal O'Mahony, 
director of Trinity's Telecommunication 
Center. "Glimmerglass gave us both the 
switching speed and the control we 
needed."  

"The leading initiatives throughout the 
world for developing advanced high 
capacity networks employ Glimmerglass 
switches at the core," adds Robert 
Lundy, CEO of Glimmerglass. "While our 
'workhorse' products manage and 
protect live commercial networks today, 
they are also the platform for the 
intelligent networks of tomorrow."  

 
 

Looking for more news and information? Search our archives. Click Here!  

Interested in a subscription to Lightwave Magazine?  
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EE Times: Latest News 
Smart radios stretch spectrum 
 
Patrick Mannion
EE Times  
(12/05/2005 10:00 AM EST) 

 
The sky isn't falling. Contrary to Chicken Little's apocalyptic hypothesis, there is 
no shortage of available spectrum upon which to deploy next-generation 
wireless services. In fact, there's an abundance. Study after study shows that 
only 2 to 6 percent of all available spectrum in the United States is being used 
at any one time.  

Unfortunately, though, there's an equal abundance of regulations that bar 
access to that spectrum. So, what is in short supply are the policies, 
technologies and methodologies that would allow a suitably equipped radio to 
access spectrum intelligently worldwide without incurring the wrath of those 
now using it — from TV broadcasters and cellular operators to radio 
astronomers and the various militaries. Enter cognitive radio. 

A CR is "a really smart radio that would be self-aware, RF-aware, user-aware, 
and that would include language technology and machine vision along with a lot 
of high-fidelity knowledge of the radio environment," said Mitre Corp. 
researcher Joe Mitola, who coined the term in the late 1990s. And, for a 
Federal Communications Commission desperate to appease a spectrum-
starved wireless industry, the concept was irresistible. In late 2003, the FCC's 
newly formed Spectrum Policy Task Force issued a notice of proposed rule 
making calling for input on how cognitive radio could be realized commercially. 
In the interim, the task force also issued regulations for the use of 
ultrawideband and opened up spectrum for unlicensed use in the 5-GHz and 
60-GHz bands. 

While the FCC may have adopted CR in principal, the wireless industry has 
unabashedly embraced it in the belief that cognitive is the next big thing after 
software-defined radio (SDR). "It's an extremely challenging and interesting 
application," said John Chapin, chief technology officer at Vanu Inc. 
(Cambridge, Mass.). "The FCC sees it as one of the few technologies that can 
have a major impact on their frequency crunch, and the military wants it 
because of the tremendous problems they face with frequency planning. 
Whenever they do an operation overseas — or even domestically, for training 
— they have tremendous frequency-allocation problems." With a dynamically 
adaptable radio, Chapin said, the military will no longer be confined to a static 
frequency plan and can adapt as needs change on the ground. 

"Those are tremendous drivers and they've really brought cognitive radio along 
faster than I would have thought," he said. "Spectrum is a critical national 
resource that is now being underutilized."  
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One of the more immediate commercial applications of CR now being studied is 
the reuse of TV's UHF bands in the 80- to 850-MHz range, where the 
propagation characteristics allow for long-range, nonline-of-sight, last-mile 
Internet access. 

While the concept of a smart radio that can dynamically adapt to its 
environment and reuse licensed spectrum on an opportunistic basis sounds 
attractive to many, incumbent spectrum licensees aren't among them. They 
perceive reuse as threatening to their business model. "If there hadn't been 
such strong government drivers, [CR] would have been dead on arrival," said 
Chapin, who credits the FCC for having pushed CR so far over the protests of 
existing spectrum users.  

Pushback from incumbents, however, is only the start of CR's problems — 
though the wireless-engineering community has, typically, recast those 
problems as innovation opportunities.  

The opportunities start at the hardware level, where complex, frequency-agile 
RF front ends and software-defined radios, while not mandatory, are viewed as 
a foundation for CR in its most extreme form of a radio that can jump in and out 
of any band. The XG program of the Defense Advanced Research Projects 
Agency (Darpa) is the most ambitious dynamic spectrum-adaptation effort to 
date, calling for a radio that can cover the entire swath from 30 MHz to 30 GHz, 
although that's considered an endgame approach. In the interim, 
"hopscotching" — whereby a radio can jump between specific bands of high 
interest, such as those between 800 MHz and 2.45 GHz — is the more feasible 
approach. 

Beyond the flexibility of the radio itself, CR faces interesting issues that are 
peculiar to its intended use. Aside from the business model, most questions 
revolve around how a radio senses its environment and provides feedback to 
the upper layers of the stack in real-time to avoid interfering with incumbents. 
Even more specific to CR is the debate over how, given the complexities of the 
decision making involved, such an intelligent radio can even be programmed. 
How that radio is to be certified in the face of multiple layers of system 
uncertainty is also fertile ground for innovation. The latter point makes the 
current certification requirement of out-of-band emission suppression seem 
tame by comparison. 

All these issues are complicated by the fact that a clear definition of CR's 
characteristics and requirements remains elusive. How much intelligence is 
really needed? Exactly how flexible does the radio need to be? Aside from the 
actual air interface, how far into the wired network should cognition be 
implemented? All these questions are still to be resolved.  

"We're still in the research and concept development stage," said Al Margulies, 
executive director of the SDR Forum. "The goal is to make more effective use 
of the spectrum, and for these ubiquitous networks there's a general feeling that 
it's not just about a cognitive radio but also a cognitive network." 

Hardware problems receding  
While the underlying SDR technology has been long in coming, Margulies is 
confident that many of the technical tough nuts are being cracked. 
Developments outlined at the SDR Forum's recent conference in Anaheim, 
Calif., support that belief (see Nov. 21, page 1). For example, front-end filtering 
technology from startups such as Discera Inc. could possibly be paired with the 
recently announced Softransceiver from BitWave Semiconductor Inc. to provide 
much-needed RF front-end flexibility.  

In the meantime, the conference described advances in FPGA, DSP and 
structured-ASIC development tools and programming environments from the 
likes of Pentek, Spectrum Signal Processing and Mercury Computer that can 
accelerate waveform development and allow rapid baseband reconfigurability 
at ever-lower power and cost. In addition, the Software Communications 
Architecture (SCA) 3.0 promises to provide the security, application 
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programming interfaces and code density required to make cross-platform 
waveform portability a reality. 

"SCA is the operating system — the Windows of radio — which defines the 
interfaces, connections and plug-and-play," said Margulies. "It's a functional 
specification that can be implemented on Corba or Java."  

SCA 3.0 is currently in a state of "strategic pause," according to Mark Turner, 
director of Harris Corp.'s RF communications software and security products 
engineering organization. But an SDR Forum spokesperson said the 
organization continues to plan what forms of support for SCA-related standards 
and extensions — and associated compliance testing — would be of greatest 
value. 

Meanwhile, Margulies said, there is plenty to do beyond SCA in terms of 
developing the design processes and tools to simplify and streamline SDR 
system development. He pointed to PrismTech, Synplicity and Object Interface 
Systems as companies going in the right direction. "It's a market that's now 
being recognized and there's lots of emphasis on it," he said. 

Cognitive dissonance  
As the hardware underpinnings of the most extreme and flexible version of 
cognitive radio get ironed out, academia and industry are tackling a sense of 
dissonance left in the wake of the FCC's actions on cognitive radio. Where 
radio development once dealt with linear optimization of individual and well-
defined bands, researchers must now think in terms of horizontal development 
across a wide, and possibly contiguous, swath of spectrum. For many — 
particularly incumbents — it's an uncomfortable transition. For others, though, 
it's a gaping opportunity.  

Universities worldwide have started researching the theory, realization and 
practical application of CR. Most of the CR programs are based in the United 
States — notably, at the UC Berkeley Wireless Research Center, Virginia Tech 
and Georgia Tech. Farther afield, the Universitaet Karlsruhe and RWTH 
Aachen University in Germany and Trinity College in Dublin, Ireland, have also 
mounted cognitive-radio initiatives.  

On the industry side, the SDR Forum in January set up the Cognitive Radio 
Working Group and the Cognitive Applications Special Interest Group. "The 
CRWG is a natural extension of our work in SDR and is the next stage in 
developing intelligent radios," said Margulies. The working group will focus on 
the radio development, he said, and the SIG on applications.  

Within the IEEE, the 802.18 Radio Regulatory Technical Advisory Group has 
spun out the 802.22 working group on wireless regional-area networks. The 
specific aim is to craft a standard for a CR-based physical layer and media-
access control layer (PHY/MAC) air interface that license-exempt devices could 
use to access spectrum allocated to the TV broadcast service — on a 
noninterfering basis. 

"The singular advantage of this technology is the propagation characteristic in 
terms of range and power," said John Notor, wireless architect at Cadence 
Design Systems Inc. and an early participant in CR's development. According 
to Carl Stevenson, the IEEE group's chair, "the goal is do something equivalent 
to wireless DSL or cable — but not 802.11a at 54 Mbits/second."  

Covering the spectrum from 54 to 860 MHz, the PHY/MAC would allow for 
minimum download and upload rates of 1.5 Mbits/s and 384 kbits/s, 
respectively, at the fringe of what Stevenson predicts will be a coverage radius 
of 40 km. "The MAC will handle round-trip delays out to 100 km, and CPEs 
[customer premises equipment] down close could [get higher rates if they] use 
higher-order modulation schemes such as 64 or 256 QAM." 

The group's work, according to Stevenson, takes a "divide and conquer" 
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approach in a relatively narrow range of frequencies. More important, the 
incumbents are easy to detect and, therefore, to avoid, thanks to their well-
documented bands of operation and — in the case of digital TV — their use of 
easily identifiable pilot tones. "I call it cognitive radio 'lite,' " he said.  

Nevertheless, Stevenson is well-aware of broadcasters' ongoing concerns 
about potential interference issues, but he said that representatives from the 
National Association of Broadcasters, Fox and CBS were attending the group's 
meetings. "They believe something will happen [with spectrum reuse] and are 
helping to make sure we do it right."  

The group will be reviewing proposals in January, and Stevenson is optimistic 
— given the level of agreement he's seen so far — that a baseline proposal will 
be ready by March. The many issues to be hashed out include TV signal 
detection and avoidance, with options including the use of spectral analysis, 
beacons and GPS.  

While the FCC has stalled in its push of TV band reuse due to fears of 
interference, Cadence's Notor considers those concerns overblown and is 
adamant that reuse can be implemented with current technologies.  

The IEEE working group's efforts may get a shot in the arm from work under 
way at Ireland's Centre for Telecommunications Value-Chain Research. Led by 
researchers from Trinity College, the CTVR is using orthogonal frequency-
division multiplexing (OFDM) as the foundation for a spectrally sculpted CR 
scheme that it believes will aid signal detection and interference avoidance.  

"You need good measurements to make a good estimate of what's going on — 
as well as a means of controlling the spectrum [of the transmitted waveform]," 
said Keith Nolan, a professor at Trinity. "That's why we chose OFDM." OFDM, 
he said, can be modified at will, or "sculpted," to avoid interfering with 
incumbents.  

The CTVR is setting up a test bed in the Dublin area in the bands between 1.6 
and 2.5 GHz that it will open to other researchers worldwide for CR 
experimentation via a Web interface. More on the project can 

be found at plastic_project.zip>(www.ctvr.ie/en/CTVR_TCD_<  

plastic_project.zip). 

At the SDR Forum's Anaheim conference, Nolan described how the Trinity 
group managed to perform frame synchronization, carrier offset estimation and 
subcarrier allocation in a single symbol, to reduce overhead.  

Meanwhile, the IEEE Communications Society and IEEE Electromagnetic 
Compatibility Society early this year set up another CR-related body, the IEEE 
P1900 Standards Group. Its objective is to devise supporting standards related 
to new technologies and techniques being developed for next-generation radio 
and advanced spectrum management. 

Programming and certification 

 
As the intelligence level increases, the issue of programming a cognitive radio 
rears its ugly head. Language is problem No. 1. 

According to Vanu's Chapin, for a sequence of imperative statements that 
occur in time (that is, A=B=C), it turns out — for mathematical reasons — to be 
much harder to prove the sequence's overall properties when using a 
procedural language such as Java, C and C++ than it is using a declarative 
language like Web Ontology Language or Prolog. 
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"A declarative language is a sequence of axioms and propositional logic, and 
we have very good methods for reasoning about whether you can conclude 
certain results from a sequence of axioms," Chapin said. "It is much harder to 
prove that an imperative program [developed with a procedural language] does 
or does not do a particular action." 

However, at a panel on CR at the SDR Forum event, Chapin made the point 
that declarative languages, despite their flexibility, are not a silver bullet. "If you 
get some radio rules from the maker for the radio, then from the FCC, then the 
military and then the county in Nevada where you're performing the exercise, 
then it's entirely possible that you'll get conflicting rules," he said. "The process 
of proving there are no inconsistencies is in itself a problem." That's because 
"for a sufficiently large knowledge base, it becomes impossible to compute it in 
a reasonable amount of time," he said. 

Of particular interest to Chapin is the issue of certification and assurance of CR 
radios, once developed. "Certifying a device means not only making sure the 
policy and policy reasoner are correct, but also that all of the things that provide 
input to that policy reasoner are correct," he said. This means ensuring that all 
the external sensors work correctly, there are no bugs in the software and the 
output conforms to what the reasoner dictates. 

"It's much bigger than just getting the policy reasoner right," said Chapin, who is 
active in the IEEE P1900.3 group trying to resolve that issue.  

While the CR hurdles are manifold, so are the paths to solutions. In typically 
optimistic fashion, Preston Marshall, director of Darpa's XG communications 
program, said at an SDR Forum panel that CR-based spectrum management 
will arrive in 18 months. However, according to Trinity's Nolan, adding only a 
few elements of intelligence to CR-like features already in use — such as 
transmit power control and dynamic frequency selection — may be enough.  

"A small amount of this technology could provide 80 percent improvement," 
Nolan said. Beyond that, developers reach a point of diminishing returns. 
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Grant widens spectrum for radio research 
  

   
Unprecedented move will put Ireland at least two years ahead in dynamic 
spectrum access research, writes Karlin Lillington 

A Trinity College-based group is to be the first research centre in the 
world to carry out real time experiments in the cutting edge area of 
dynamic spectrum allocation. In order to do so, it has received the first 
ever "research grant" of radio spectrum from the communications 
regulator. 

Such a donation of space on the airwaves for research is unprecedented 
and is expected to attract many of the most innovative information and 
communications technology companies to do research in this area in 
Ireland, say informed observers. 

In effect, the grant from ComReg turns the entire country into an 
experimental ground for new technologies and services. 

The research will be done by Trinity's Centre for Telecommunications 
Value-chain Research (CTVR), a Science Foundation Ireland and IDA-
funded group comprising eight Irish universities and Bell Labs Ireland 
Research Centre. 

Currently, licensed holders of spectrum - such as mobile phone operators 
or radio stations - can only use the spectrum they have been allocated by 
national regulators. 

With dynamic spectrum allocation, licensed operators could "spectrum 
hop" across the allocations, using unused or underused spectrum. 
"Because Ireland is an island, it can be a playground for spectrum," says 
Dr Linda Doyle, who leads the spectrum research group. 

"It is incredibly forward thinking of ComReg as there isn't another 
regulator in the world that has been prepared to grant spectrum like this." 

With the rapid development in the past two decades of electronic and 
digital devices that require spectrum - everything from home wireless 
networks and garage door openers to mobiles and Bluetooth-enabled 
laptops - demand has become increasingly strong to rethink spectrum 
allocation. 

"Spectrum is considered a scarce resource," notes Dr Doyle. "But some 
of that scarcity is actually a false scarcity, because spectrum isn't 
efficiently used." 

She shows a chart of spectrum use in London over a 24-hour period, with 
heavy use marked in red bands, and blue bands indicating no activity. 
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Perhaps 60-70 per cent of the chart is blue. The American Federal 
Communication Commission (FCC) has stated that around 90 per cent of 
spectrum is underutilised, she adds. Some of the congested areas 
indicate usage in the more desirable bands. 

Certain frequencies are valued by certain industries because they enable 
better signal quality or strength - mobile and television operators prefer 
this spectrum - or conversely, enable a signal to be received over a 
longer distance - shortwave radio broadcasts - where distance rather 
than quality is valued. But even with those very congested bands, not all 
are used at capacity all the time, and spectrum-hopping is seen as a 
possible solution as more devices and services clamour for a slice of 
spectrum. 

Dynamic spectrum access would also help resolve some of the technical 
difficulties in maintaining a smooth mobile signal when a conversation 
carried on the latest 3G networks needs to be handed off to the standard 
GSM network - for example, when one person talking on a 3G phone 
passes out of the range of more geographically limited 3G networks. 

The difficulty to date has been that no one has been able to experiment 
with real, live spectrum, says TCD Prof Donal O'Mahony, director of 
CTVR. 

As regulators have been unwilling to hand over spectrum - an important 
national resource and also a lucrative one, going by the prices paid for 
mobile operator licenses - the only experimentation to date has been on 
computer simulated models. 

Ireland has the advantage of using less of its available spectrum than 
some countries, and because it is an island, of having spectrum cleanly 
isolated from that in neighbouring countries, he says. ComReg has freed 
up 50 megahertz (MHz) of spectrum for an experimental software radio 
licence for CTVR, an enormous range considering the entire FM radio 
broadcast band in Ireland is 20MHz. 

The allocation is generous and an international first. When, at a recent 
conference, Dr Doyle mentioned the pending grant of spectrum to the 
assistant secretary for communications and information of the US 
National Telecommunications and Information Administration, "he nearly 
fell off his chair," she says. 

As part of the dynamic access project, a team working under Dr Doyle at 
CTVR has developed what it terms a "software radio" - "a bucket of 
components that can be put together in many different ways," says Dr 
Doyle. 

This makes the software component highly flexible and would enable a 
single device to be marketed in multiple geographies where different 
services might be available. 

Right now, devices generally have to be manufactured separately for 
each region, at greater cost and lower efficiency. The other piece of the 
puzzle is the hardware used to receive the radio signals, and CTVR has 
developed hardware for the experimentation as well. 

Prof O'Mahony says he expects the project to attract much international 
attention. "Spectrum access is a burgeoning area right now and I can see 
companies locating here to experiment." 

Because of the time needed to build up research expertise and work out 
spectrum grants from regulators, he also believes Ireland will now have a 
lead of at least two years over other international groups working in the 
area, assuming any other regulator is willing to make a similar spectrum 
allocation. 

"We also have commercial possibilities within the centre itself, for 
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example for spin-off companies or for larger partners to become involved 
and commercialise the research," says Prof O'Mahony. 

"In the case of Ireland, I think one country can make a significant impact 
in this area," says Dr Doyle. 

 
 
 
© The Irish Times 
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A device capable of skipping between incompatible wireless 
standards by tweaking its underlying code has been given the 
go-ahead for outdoor trials in Ireland. 

Ireland's communications regulator Comreg has issued one of 
the world's first licences for publicly testing a "software-defined 
radio" device, which has been developed by researchers at the 
Centre for Telecommunications Value-Chain Research (CTVR) 
in Dublin. 

The device can impersonate a multitude of different wireless 
devices since it uses reconfigurable software to carry out the 
tasks normally performed by static hardware. "I'm interested in a 
future where a single device can use every possible frequency," 
says Linda Doyle, who heads up the CTVR project, which is one 
of several competing projects worldwide. 

The technology promises to let future gadgets jump between 
frequencies and standards that currently conflict. A cellphone 
could, for example, automatically detect and jump to a much 
faster Wi-Fi network when in a local hotspot. Devices could even 
decide for themselves which standard to use and might even be 
able to tease information from overlapping, or interfering, 
signals. 

Although software-defined radio devices use a normal 
antenna and amplifier to receive a signal they are 
fundamentally different from conventional radio-based 
equipment. An analogue-to-digital converter changes the 
signal into a digital format, which can be then be 
processed and manipulated by the software. And the 
software can reconfigure itself to let the device retrieve 
information sent at alternative frequencies or encoded 
(modulated) in a different way.  

Allocated spectrum 
The CTVR trial will involve testing communications 
between software-defined radio devices across the radio 
frequencies of 2.08 gigahertz to 2.35 GHz, at several 
sites across Ireland.  

The researchers will try switching the radios between 

  

Software-defined radio could unify wireless world
13:29 03 February 2006  
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frequencies and modulations for different applications, 
such as audio and streaming video or data transmission, and will also let the device
standard to use. 

The underlying technology has the potential to revolutionise wireless communication
outside the laboratory until now as the majority of the radio spectrum has already be
normally limited to a particular radio frequency and modulation but the one issued to
hop quickly between many different standards. 

The CTVR trial will also test how easily frequencies can be dynamically allocated to
for companies that own a licence to automatically "sublet" access depending on dem
will be the first research centre in the world to practically investigate the commercial
spectrum-allocation," Doyle adds. 

    

For exclusive news and expert analysis every week subscrib
New Scientist Print Edition  
For what's in New Scientist magazine this week see contents  
Search all stories  
Contact us about this story  
Sign up for our free newsletter  

 

Page 2 of 3New Scientist Breaking News - Software-defined radio could unify wireless world

19/07/2006http://www.newscientist.com/article.ns?id=dn8672



FACHGEBIETE SONDERTHEMEN FORSCHUNG B2B BEREICH 

Home  Fachgebiete  Kommunikation Medien  Nachricht  

CTVR Licenced to Operate on a New Wavelength 
02.02.2006 

 

The Centre for Telecommunications Value-chain Research (CTVR) has been 

awarded the world’s first software-radio test licence. The licence will be used to 

investigate and develop more flexible ways of communicating to mobile devices, 

including ‘thinking radios’ and other cutting-edge communications systems.  

 
Radio frequencies are valuable assets - particularly for 

mobile phone operators who have paid huge sums for the

in the past – and as a result are very tightly regulated. Ye

despite their commercial value, many parts of the 

frequency spectrum are under-utilised.  

 

To investigate and develop products that can take 

advantage of these unused frequencies, researchers requi

access to frequency bands, a means of sensing current 

usage and a flexible system that can hop between the 

available bands. Science Foundation Ireland-backed CTVR

already has the required software, so the awarding of the 

licence by ComReg opens up tremendous commercial 

opportunities, explained CTVR director, Professor Donal 

O’Mahony.  

 

“Our research will put Ireland at the forefront of intelligent communications syste

research and development and create a pool of people with valuable expertise,” 

said Professor O’Mahony. There is also enormous commercial potential for local 

spin-out companies, who will have a clear head start in this area. Dynamic 

spectrum allocation is a key component of future mobile communications systems

 

 

“Flexible use of frequencies - known as dynamic spectrum allocation - is a key 

component of future mobile communications systems,” explained Dr Linda Doyle, 

who leads this research area within CTVR. “The licence means we will be the first 

research centre in the world to practically investigate the commercial potential of 

dynamic spectrum allocation.”  

 

By the end of this year CTVR will have product prototypes of cognitive or ‘thinking

radios, which improve communications by automatically seek less crowded 

frequencies and adapting to their environment. As well as building a test-bed for 

own experiments, the centre hopes to facilitate researchers from other countries. 

Caroline Bolster | Quelle: alphagalileo 

Weitere Informationen: www.ctvr.ie  
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Software-defined radio 
Wireless Quilts  

by Jim Downing  

"A device capable of skipping between incompatible wireless standards 
by tweaking its underlying code has been given world's first go-ahead for 
outdoor trials in Ireland,"New Scientist reports."Ireland's communications 
regulator Comreg has issued the licence for publicly testing a "software-
defined radio" device,which has been developed by researchers at the 
Centre for Telecommunications Value-Chain Research (CTVR) in 
Dublin.The device can impersonate a multitude of different wireless 
devices since it uses reconfigurable software to carry out the tasks 
normally performed by static hardware."I'm interested in a future where 
a single device can use every possible frequency,"says Linda Doyle,who 
heads up the CTVR project,which is one of several competing projects 
worldwide.The technology promises to let future gadgets jump between 
frequencies and standards that currently conflict.A cellphone could,for 
example,automatically detect and jump to a much faster Wi-Fi network 
when in a local hotspot.Devices could even decide for themselves which 
standard to use and might even be able to tease information from 
overlapping,or interfering,signals". 

Software-defined radio could unify wireless world 
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Irish universities to undertake radio research work 
by Harry Yeates 
Tuesday 7 February 2006 

Technologies and techniques for the dynamic distribution and regulation of radio spectrum are to be 
developed in Ireland, following the allocation of 50MHz for experimental work by ComReg, the country’s 
regulator. 

The multi-university Centre for Telecommunications Value-chain Research (CTVR) has been given 25MHz 
centred at 2.08GHz, and another 25MHz at 2.35GHz. 

“We are at liberty to experiment very broadly within that, and we have a hugely flexible, adaptive platform 
to make use of the spectrum,” said Dr Linda Doyle of Trinity College Dublin, who leads the software radio 
work.  

“It’s a software reconfigurable network, not just a radio. Everything in the communications stack is flexible, 
from the applications right down to the physical layer,” she said. 

The CTVR will incorporate expertise in each aspect of radio network, from antenna design, to hardware 
front-ends, software, and electronic payment. As well as the adaptive technologies needed, distribution 
and trading models will also be investigated. 

“Currently spectrum is dealt with in quite a static way,” said Doyle. “What we want to explore is 
opportunistic use of spectrum, you would be able to sense [unused] holes that were there and 
opportunistically use them for your communication session.” 

With the technologies in place, spot markets, spectrum letting, sub-letting, and pooling are all possible 
methods of distributing spectrum more quickly and efficiently.  

First steps to a more fluid regime have already been taken in the UK by Ofcom, which has introduced 
elements of spectrum trading and liberalisation. 

Professor Donal O’Mahony, head of the CVTR, said the fact that Ireland’s spectrum is relatively less 
cluttered than in other countries, and that the country is comprised by an island, meant it was well suited to 
this kind of experimental work.  

Part of the aim is to develop spin out companies, involve Irish SMEs, and tempt multinational companies to 
site their spectrum research in the country. 

www.ctvr.ie  

EW Emails 

Click here for free automated emails, delivering daily or weekly news 
from EW.com.
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Overcrowded airwaves mean 
it's time to hop ahead  
 
An increasing number of technologies rely on 
radio spectrum. Before it runs out, an Irish 
research group suggests we get used to sharing 
what we have left  
 
Karlin Lillington 
Thursday March 2, 2006 
The Guardian  
 
Like oil, radio spectrum is one of the world's dwindling 
resources. Why else would five mobile operators have paid 
that infamous £22.5bn for 3G licences in the UK in 2000, if 
they didn't think it was a rarity? 

Tightly controlled by regulators in each country, spectrum is 
required by radio and television broadcasts and mobile 
phone networks, microwave ovens, home wireless networks, 
hospital x-ray machines, satellites, cordless phones, 
Bluetooth computer keyboards and garage door-openers. 
And, as Mark Twain said of land, they're not building any 
more of it.  

The explosion in wireless computing and mobile devices has 
placed even greater strain on this scarce natural resource - 
so much so that last week, the US-based Tech CEO Council 
issued a report (http://tinyurl.com/jx3vb), stating: "There are 
few more important natural resources than our radio 
spectrum. An increasingly essential platform for how we 
work, live, play and learn, radio spectrum may be the most 
critical infrastructure element of 21st century economies."  

The council's idea of a solution to scarcity in the US is for the 
government there to give up some government-held 
spectrum to private companies, which, they argue, will use it 
more productively.  

But across the Atlantic, a research group based at Trinity 
College Dublin, partnering with Bell Labs, has a different 
approach: spectrum-hopping, or dynamic spectrum 
allocation. Operators could hop across the frequencies, 
utilising unused or underused spectrum.  

Scarce resource  
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"Spectrum is considered a scarce resource," notes Dr Linda 
Doyle, who leads the spectrum research group within TCD's 
Centre for Telecommunications Value-chain Research 
(CTVR). "But some of that scarcity is actually a false 
scarcity, because spectrum isn't efficiently used."  

She displays a chart of spectrum use in London over a 24-
hour period, with heavy use marked in red bands, and blue 
bands indicating no activity. Perhaps 70% of the chart is 
blue. The US Federal Communication Commission (FCC) 
has stated that about 90% of spectrum is underutilised, she 
adds.  

Most of the congested areas indicate usage in the more 
desirable spectrum bands. Certain frequencies are valued by 
some industries because they enable better signal quality or 
strength - mobile and television operators - or conversely, 
enable a signal to be received over a longer distance - 
shortwave radio broadcasts - where distance is valued. But 
even within the very congested bands, not all are used at 
capacity all the time, and spectrum-hopping is seen as a 
possible solution as more devices and services clamour for a 
slice of spectrum.  

The central piece of virtual equipment needed for the 
experiment is what Doyle calls a software radio - "a bucket of 
software components that can be put together in many 
different ways," says Doyle.  

This makes the software element highly flexible. For 
example, it would enable a single device using the software 
to be marketed in multiple geographies. Now, devices such 
as mobile phones generally have to be manufactured 
separately for each region, at greater cost and lower 
efficiency. The software could be used in any device that 
uses spectrum, whether passively (to receive) or actively 
(sending and/or receiving), from handhelds to mobiles to 
radios to television sets.  

What makes the TCD-Bell Labs collaboration unusual is that, 
in a unique arrangement with Irish communications regulator 
ComReg, their researchers have been granted a 50MHz 
swath of spectrum for an experimental software radio licence 
to conduct live experiments. By contrast, the entire FM radio 
broadcast band in Ireland is 20MHz.  

Until now, nobody has been able to experiment with live 
spectrum, says TCD Professor Donal O'Mahony, director of 
CTVR. Research groups worldwide have been working in 
the area of spectrum-hopping for some time, but have had to 
use computer simulations.  

Doyle says there isn't another regulator in the world that has 
been willing (or able) to grant spectrum for this kind of use. 
When, at a recent conference, she mentioned the grant to 
Michael Gallagher, the assistant secretary for 
communications and information of the US National 
Telecommunications and Information Administration, "he 
nearly fell off his chair," she says.  

Isolde Goggin, the chair of ComReg, says it was able to offer 
the spectrum under its "test and trial" research and 
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development programme because Ireland "is in a fairly 
fortunate position": a low population density means there is a 
lot of uncongested spectrum, and being an island on the 
western edge of Europe means the spectrum is cleanly 
isolated from neighbouring countries and the experiments 
are unlikely to cause interference. And it's not a Nato 
member, so the military won't complain.  

New approach  

For the same reason, Ireland has more spectrum available 
than countries with a large military. Goggin says that 
ComReg made the decision "to turn spectrum allocation 
around from a restrictive approach, to saying if we can do it, 
we will".  

Doyle says spectrum-hopping would require a complete 
rethink of how commercial-use spectrum is allocated and 
paid for. Rather than a licensing system that lets operators 
control a fiefdom of spectrum - the current model, which the 
Tech CEO Council would like to see expanded - spectrum-
hopping would be more like a frequency timeshare. One 
aspect of the research will be to consider the issue of 
management as well as potential business models, she 
says.  

Goggin notes that hopping is only one possibility for the way 
spectrum management might develop. However, "The 
consensus is that the current model has to change." 
Regulators worldwide are moving away from the notion that 
the regulator's role is to imagine what future uses of 
spectrum might be, and then reserve chunks for those uses. 
"That approach is not very well able to cope with 
unpredictable fluctuations in demand".  

Other options for better spectrum management include: 
ultrawideband (UWB) technology where, rather than hopping 
around, a signal is broken into incredibly short pieces and 
simultaneously spread over an enormously wide frequency 
band, allowing numerous signals to share the same 
bandwidth at slightly different times; mesh networks, where 
numerous individual devices form large, ad hoc networks for 
passing signals around; and new technologies that minimise 
interference. Goggin says she imagines a mix of these 
approaches are likely.  

The Irish hope their ability to give researchers access to 
spectrum will attract investment as well as create 
opportunities for local companies. "Because Ireland is an 
island, it can be a playground for spectrum," says Doyle.  

But Goggin has even bigger dreams. "This could be Ireland's 
oil," she muses.  

· If you'd like to comment on any aspect of Technology 
Guardian, send your emails to tech@guardian.co.uk 
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Jonathan Loades Carter: Worth watching 
By Jonathan Loades Carter 
Published: March 28 2006 13:16 | Last updated: March 28 2006 13:16 

Standard-hopping wireless 

A gadget capable of hopping between incompatible wireless standards that 
developers claim could revolutionise the telecommunications industry is being 
tested in Ireland. 

The “software-defined radio” device, 
developed by a team at the Centre for 
Telecommunications Value-Chain Research 
(CTVR) in Dublin, can mimic many different 
wireless tools by using reconfigurable 
software to carry out tasks normally 
performed by static hardware. 

The technology could cut through the 
myriad of conflicting frequencies and 
standards that currently control the telecoms 
industry by allowing future communications 
devices to jump between them. 

For example, a mobile phone handset could 
automatically detect and jump to a much 
faster Wi-Fi network when the user enters a 
local hotspot. Devices could even decide for 
themselves the optimum standard to use in 
any given situation. 

CTVR’s prototype uses a normal antenna 
and amplifier to receive a signal but differs 
fundamentally from traditional radio 
equipment. An analogue-to-digital converter 
changes the signal into a digital format, 
which can then be processed and 
manipulated by the software. The software 
can reconfigure itself to let the device 
retrieve information sent at alternative 
frequencies or encoded in a different way. 

Now CTVR have been given the go ahead 
to test the technology outside the laboratory, 
receiving a license from Comreg, Ireland’s 
communications regulator, that permits a 
device to skip between between different 
frequencies within the radio spectrum. 

The trial will involve testing communications 
between different applications such as 
audio, streaming video and data 

SEARCH QUOTES

COMMENT & ANALYSIS  
COLUMNISTS 

Page 1 of 3FT.com / Comment & analysis / Columnists - Jonathan Loades Carter: Worth watching

19/07/2006http://www.ft.com/cms/s/6ce0c4d2-be53-11da-b10f-0000779e2340.html



transmission and across different sites 
across the country, allowing several 
prototypes to automatically select the best 
standard to use. 

The scientists also want to see how easily frequencies can be dynamically 
allocated to different devices, and they envisage a time in the future when 
companies could own a license to automatically “sublet” access depending on 
demand. 

Centre for Telecommunications Value-Chain Research: http://www.ctvr.ie/ 

Optimism over “walk again” drugs 

Scientists have been testing two antibodies that may one day help people to 
walk again by regenerating damaged spinal cords. 

The antibodies work by blocking the action of Nogo - a protein that stops 
nerve cells sprouting new connections. However, concerns remained whether 
blocking Nogo would lead to uncontrolled neuronal rewiring in the brain or 
spinal chord, leading to conditions such as hyperalgesia - when even a simple 
touch is sensed as pain. 

A team at the University of Zurich delivered the antibodies - 11C7 and 7B12 - 
into the severed spinal nerves of rats. They used an osmotic mini-pump 
connected to a fine catheter to deliver them straight into the cerebrospinal fluid
surrounding the injured parts - a process the researchers say could easily be 
applied to humans. 

The antibodies triggered regeneration of axons - the fine thread-like 
extensions that connect neurons and transmit messages like a feeling of pain 
or a command to move around the body. 

Following the experiment, the injured rats could swim, walk along a ladder 
without slipping and cross a narrow beam. In addition, the there was no sign of
hyperalgesia which would have indicated that wrong neural connections had 
been made. 

The team, which is working with pharmaceuticals group Novartis to develop 
antibodies suitable for treating humans, is now looking to begin clinical tests. 
However, it remains to be seen whether the terrible events in London last 
week - when a clinical test of an antibody-based drug put six people in a 
critical condition - will set back research in this area.  

The scientists themselves say that the antibodies would not necessarily lead 
to complete recovery and would likely be part of a combined approach to 
treating spinal injuries - with research needed in other areas such as finding 
growth factors that will stimulate nerves to keep sprouting and stay healthy. 

University of Zurich: http://www.unizh.ch/index.en.html 

Remote-controlled implants 

Ear and retinal implants can bypass damaged cells and directly stimulate 
nerve endings with minute electrodes, helping to restore hearing in sight in 
sufferers. 

However, it is a notoriously difficult process to get the implants into place and 
in contact with nerve endings. 

But, according to NewScientist.com, researchers at the University of 
California’s Lawrence Livermore National Laboratory have invented a way to 
control implants from outside the body by remote control. 

The device is constructed of an implant attached to a silicone tube - a few 
millimetres long - which has gold particles on its tip. 
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A current is passed wirelessly through the particles, creating a patterned 
magnetic field which can be used to move the implant remotely. For example, 
after injecting an implant into a patient’s head, an external electro magnetic 
could be used to manoeuvre the implant towards the target site. 

Once the implant is in position the gold particles should also work as 
electrodes to feed signals into the nerves. 

The team has applied for a patent for the technology, which they also see as 
having military uses, for example in building miniaturised weaponry. 

Lawrence Livermore: http://www.llnl.gov/ 
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Customer Corner: Intergrating an 
Intelligent Optical Layer into the 

Internet 
Manageing cut-through optical paths  

The CTVR at Trinity College Dublin is developing an innovative, 
intelligent, high capacity network to prove the economic benefits of cut-
through optical paths over the purely router-based networks in common 
use today.  

CTVR OVERVIEW 
Trinity College in Dublin is headquarters for the Center for 
Telecommunications Value-Chain Research Center (CTVR).  Funded by 
the Science Foundation Ireland (SFI), Ireland’s Industrial Development 
Agency (IDA) and Lucent Technologies' Bell Labs, the CTVR is part of a 
national initiative designed to empower telecommunications research.  
The Center uniquely focuses on the reliable manufacture and 
construction of innovative network designs.  Bringing together a 
multidisciplinary team of researchers, the center applies value chain 
perspectives to the entire life cycle of network product development with 
the belief that while future networks may be shaped through technical 
innovation, such networks are only practical if affordable and reliable. 

CUT-THROUGH NETWORKS 
The CTVR is developing an innovative, intelligent, high capacity network 
to prove the economic benefits of cut-through networking over the purely 
router-based networks in common use today.  CTVR also believes that 
its network design will better enable the connection among a global 
network of small to medium-sized network providers.  

The CTVR group opted to create a distributed and disaggregated 
network using “cut-through” paths.  While some existing research-
oriented, high bandwidth networks do provide end-to-end dedicated 
wavelengths using optical technology, most global point-to-point data 
paths are disaggregated, requiring routing through several competing 
networks.  Each routing juncture adds cost and complexity.  
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By using a distributed/disaggregated system, paths will be automatically 
and dynamically provisioned based on the traffic flows encountered at a 
specific router.  For example, each time an end node detects a higher 
volume of traffic going to a particular destination it can automatically 
create a “cut-through” path through the network for that particular packet 
flow.  

This method minimizes expensive packet-handling at core routers, 
yielding significantly improved performance for both applications and 
networks. It is also less complex and costly in that local nodes can make 
decisions resulting in better global results.  Critical to the operation of 
such a system is the use of high port-count, optical switches to enable 
high speed, dynamic light path switching. 

 

CTVR IMPLEMENTATION 
The CTVR team needed several high port count optical switches to more 
easily enable direct and easy access to the switching elements.  
Specifically, CTVR wanted switches with these requirements: 

A simple interface - “We wanted a simple interface from which 
we could access the switch at a low level using an industry 
standard TL1 protocol,” said Prof. Donald O’Mahony, leader of 
the Networks & Telecommunications Research Group at Trinity 
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College.
 
Speed - Speed of actuation was another important selection 
criterion. The faster an optical path can be established, the 
shorter the packet flow needs to be to make the exercise 
worthwhile.   
 
Dark fiber - The team also needed a switch that could actuate 
the switching elements prior to the presence of light at the source. 

 
  

  

  

CTVR selected the Glimmerglass Intelligent Optical Switch based on 
superior performance in these three areas.  

Initially the Center created a dedicated wavelength between Trinity 
College and Dublin City University using facilities provided by HEAnet, 
Ireland’s national networking research organization.  Next, the team 
added an additional two wavelengths to carry heavy flows detected within 
the existing traffic.  Currently, researchers are developing and testing 
protocols, algorithms, etc. designed to recognize flows that are likely to 
be long-lived, predict them accurately and then automatically allocate 
wavelengths to these elephant flows. 

WHAT NEXT? 
In the near-term, work continues to create a fully-functioning network 
operating with this core concept.  The CTVR team plans to expand its 
focus to include label switching and in particular optical subcarrier labels.  
The latter involves sending the label data on a separate subcarrier to the 
payload data, allowing the payload to remain in the optical domain 
throughout the entire network.  The team also plans to further explore 
wavelength converters to reduce path contention. 

  
  

Find out more about optical switches: 
The optical switch technology.  
Typical applications for the optical switch.  
Our customer support program  
Our customers and what they think about us  
Glimmerglass as an optical switch company  
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Cut Through Routing 
Return of an old idea? 

  

If you do a Google search on “Cut through routing”, you will get 24,400 
hits. Refining it to “Cut through routing” and “optical” results in 684 hits. 
“Cut through routing” and “ATM” results in 742 hits. Thus, it’s not 
surprising that if you refer to cut-through routing, many people will think 
of ATM networks. That is not a bad starting point since work on using 
cut-through routing in optical networks is focused on using Photonic 
Crossconnects (PXCs) in the center of IP-routed networks to reduce 
costs and improve network performance just as it was in IP/ATM 
networks.  

There are several approaches to mixing IP routers and PXCs with the 
major differences being in how the decisions to utilize the photonic paths 
are made and the scope of those decisions. A major question is how to 
recognize which data streams (flows, bursts, etc.) should be directed 
through the PXCs. For example, an email transmission might not benefit 
from the higher quality photonic path, a large file transmission could 
benefit by reducing the load on the IP routers/switches and a streaming 
video might require the higher quality path. In this article, I will briefly 
describe a few of the approaches. 

Edge Router Controlled Photonic Networks – The approach of using 
edge routers to control a network of PXCs in the center dates back to the 
origins of GMPLS. The common phrase was “Smart edge, dumb core”. 
As manufacturers of PXCs, we object to the term “dumb”, but concept is 
solid. Intelligence belongs at the edge where the traffic is aggregated and 
electronics is already looking at the bits. Once the traffic is aggregated, 
there should be no need to convert back to electrons (except when 
required by the laws of physics, of course). 

Central Control of Photonic Networks - Work on this approach has 
been done by NTT. Their network approach is similar to that of the edge 
router controlled approach, a mixture of routers and PXCs, but it does not 
use edge control. Instead a separate monitoring entity continually 
monitors all parts of the network. Analysis of traffic patterns leads to 
decisions about what traffic should be directed through the PXCs and 
how the PXCs should be used to reconfigure the network for current 
traffic loads. For more information on the NTT work, see: 'Cut-through 
Optical Path Control Technology for a Terabit-class Super-network, 
Kenichi Matsui, Takeshi Yagi, Yuuichi Naruse, and Junichi Murayama, 
NTT Information Sharing Platform Laboratories' 
http://www.ntt.co.jp/tr/0403/papers.html
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Both of the above approaches treat the IP routers and the PXCs as 
separate network elements. Another path to cut-through routing leads 
through more tightly coupling a PXC with an IP router creating a hybrid 
router. There are two branches in this path. 

Hybrid Router with End-to-End Paths – An example of this approach is 
the Hikari router prototype built and demonstrated by NTT in 2000. As 
shown in the following diagram from NTT, GMPLS was used to create 
lightpaths which either traveled end-to-end in the optical domain, or were 
terminated in the electronic part of the router. As such, this approach can 
be viewed as expanding the traffic handling capacity of the router. As in 
the case of ROADMs, through traffic which does not require the 
electronic capabilities of the router are directed to the pure optical path. 
This frees up router capacity to handle other traffic. In the case of Hikari, 
NTT was able to show Tb/s capacity. For more information on Hikari, 
see: ' "HIKARI" Router - Core Node System for Next Generation Photonic 
Backbone Networks' http://www.onlab.ntt.co.jp/en/pt/router/index.html. 

 

Hybrid Router with Local Paths – This is an interesting approach being 
pursued by CTVR at Trinity College in Dublin. In order to simplify the 
decision making and to ease network insertion, decisions in this 
approach are made purely locally and implemented through negotiations 
only with nearest neighbors. The router analyzes its own traffic and 
decides what traffic should be directed through the PXC section. Network 
elements on both sides are then instructed to direct the traffic to the pure 
photonic path. Thus, the traffic may be in the optical domain only for this 
node, or the adjacent network elements may extend the photonic path if 
they have PXC capability and decide independently that it should be 
extended. The objective here is the same as in the end-to-end case, a 
significant expansion of the capacity of the electronic IP router. For more 
information on the CTVR work, see: Ruffini, M., O'Mahony, D., Doyle, 
L.E., 'A Testbed Demonstrating Optical IP Switching in Disaggregated 
Network Architectures' in Proceedings of the IEEE TridentCom, 
Barcelona, March 2006.  
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Device R&D 

Irish telecoms research centre gets commercial backing 
by James Lyons 
Friday 14 July 2006 

Eight universities in Ireland have been formed into a national telecoms research organisation supported by 
the Irish Government and industry partners.  

Called the Centre for Telecoms Value Chain Research (CTVR), the research centre has received 
investment from commercial partners such as Lucent’s Bell Labs and FPGA semiconductor firm Xilinx. 

The main effort will be put into blue sky research, but all of the programmes will have a commercial focus 
and will be guided by industrial requirements for the development of products and technologies. 

Headquartered at Trinity College, Dublin, the CTVR will divide its work into separate areas of research 
including photonics, emerging networks, thermal management and next generation wireless. The research 
will have a strong focus on the realisation of commercially successful products in each space. 
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Grant widens spectrum for radio research 
  

   
Unprecedented move will put Ireland at least two years ahead in dynamic 
spectrum access research, writes Karlin Lillington 

A Trinity College-based group is to be the first research centre in the 
world to carry out real time experiments in the cutting edge area of 
dynamic spectrum allocation. In order to do so, it has received the first 
ever "research grant" of radio spectrum from the communications 
regulator. 

Such a donation of space on the airwaves for research is unprecedented 
and is expected to attract many of the most innovative information and 
communications technology companies to do research in this area in 
Ireland, say informed observers. 

In effect, the grant from ComReg turns the entire country into an 
experimental ground for new technologies and services. 

The research will be done by Trinity's Centre for Telecommunications 
Value-chain Research (CTVR), a Science Foundation Ireland and IDA-
funded group comprising eight Irish universities and Bell Labs Ireland 
Research Centre. 

Currently, licensed holders of spectrum - such as mobile phone operators 
or radio stations - can only use the spectrum they have been allocated by 
national regulators. 

With dynamic spectrum allocation, licensed operators could "spectrum 
hop" across the allocations, using unused or underused spectrum. 
"Because Ireland is an island, it can be a playground for spectrum," says 
Dr Linda Doyle, who leads the spectrum research group. 

"It is incredibly forward thinking of ComReg as there isn't another 
regulator in the world that has been prepared to grant spectrum like this." 

With the rapid development in the past two decades of electronic and 
digital devices that require spectrum - everything from home wireless 
networks and garage door openers to mobiles and Bluetooth-enabled 
laptops - demand has become increasingly strong to rethink spectrum 
allocation. 

"Spectrum is considered a scarce resource," notes Dr Doyle. "But some 
of that scarcity is actually a false scarcity, because spectrum isn't 
efficiently used." 

She shows a chart of spectrum use in London over a 24-hour period, with 
heavy use marked in red bands, and blue bands indicating no activity. 
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Perhaps 60-70 per cent of the chart is blue. The American Federal 
Communication Commission (FCC) has stated that around 90 per cent of 
spectrum is underutilised, she adds. Some of the congested areas 
indicate usage in the more desirable bands. 

Certain frequencies are valued by certain industries because they enable 
better signal quality or strength - mobile and television operators prefer 
this spectrum - or conversely, enable a signal to be received over a 
longer distance - shortwave radio broadcasts - where distance rather 
than quality is valued. But even with those very congested bands, not all 
are used at capacity all the time, and spectrum-hopping is seen as a 
possible solution as more devices and services clamour for a slice of 
spectrum. 

Dynamic spectrum access would also help resolve some of the technical 
difficulties in maintaining a smooth mobile signal when a conversation 
carried on the latest 3G networks needs to be handed off to the standard 
GSM network - for example, when one person talking on a 3G phone 
passes out of the range of more geographically limited 3G networks. 

The difficulty to date has been that no one has been able to experiment 
with real, live spectrum, says TCD Prof Donal O'Mahony, director of 
CTVR. 

As regulators have been unwilling to hand over spectrum - an important 
national resource and also a lucrative one, going by the prices paid for 
mobile operator licenses - the only experimentation to date has been on 
computer simulated models. 

Ireland has the advantage of using less of its available spectrum than 
some countries, and because it is an island, of having spectrum cleanly 
isolated from that in neighbouring countries, he says. ComReg has freed 
up 50 megahertz (MHz) of spectrum for an experimental software radio 
licence for CTVR, an enormous range considering the entire FM radio 
broadcast band in Ireland is 20MHz. 

The allocation is generous and an international first. When, at a recent 
conference, Dr Doyle mentioned the pending grant of spectrum to the 
assistant secretary for communications and information of the US 
National Telecommunications and Information Administration, "he nearly 
fell off his chair," she says. 

As part of the dynamic access project, a team working under Dr Doyle at 
CTVR has developed what it terms a "software radio" - "a bucket of 
components that can be put together in many different ways," says Dr 
Doyle. 

This makes the software component highly flexible and would enable a 
single device to be marketed in multiple geographies where different 
services might be available. 

Right now, devices generally have to be manufactured separately for 
each region, at greater cost and lower efficiency. The other piece of the 
puzzle is the hardware used to receive the radio signals, and CTVR has 
developed hardware for the experimentation as well. 

Prof O'Mahony says he expects the project to attract much international 
attention. "Spectrum access is a burgeoning area right now and I can see 
companies locating here to experiment." 

Because of the time needed to build up research expertise and work out 
spectrum grants from regulators, he also believes Ireland will now have a 
lead of at least two years over other international groups working in the 
area, assuming any other regulator is willing to make a similar spectrum 
allocation. 

"We also have commercial possibilities within the centre itself, for 
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example for spin-off companies or for larger partners to become involved 
and commercialise the research," says Prof O'Mahony. 

"In the case of Ireland, I think one country can make a significant impact 
in this area," says Dr Doyle. 
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