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Fiber Visualizer - get a graphical summary of all 
your fibers faults

The NEW Fiber Visualizer simplifies the entire fiber testing 
process. Automatically setting the correct test parameters 
for your fiber, it quickly and easily displays a self explanatory 
graphical summary of the fiber under test. Instantly highlighting 
any problems with the location and severity. A pdf report can 
then be generated to complete the test process.

Available now on the uOTDR & MT9083 Access Master series.

  • Test up to four wavelengths with a single unit
  • 7 inch widescreen TFT-LCD, ready to test in 15 seconds
  • Test ultra-long fibers >200 km and rapid PON testing up to 128 splits 
  • NOW with larger screen, longer battery life and only 2.6 kg
  • One button pdf report generation

Scan the code to find out more and get your FREE Guide to 
Understanding PON.

Find out more and
download the Guide to
Understanding PON.
Scan the code below.

Get a better view of
your fiber
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CONTeNTS
introducing the new Optical Connections…
Welcome to another edition of Optical Connections magazine. 
Our rebranded, remodelled and relaunched edition which 
includes realistic page turning software.

Simply click on the bottom right or left hand corners of the 
magazine to turn the page and double click on any article 
you would like to zoom in on and double click to zoom back. 
You can also use the search bar at the top of the page if you 
wanted to jump to your favourite article or use the navigation 
bar at the bottom of the page to browse through the magazine.

Throughout 2015, we will be providing the fi bre optics 
community with more breaking news, more features and more 
industry comment. 

Our 11,000+ digital subscribers will already be familiar with 
the enhanced digital magazine, its realistic page turning 
software, intuitive reader interface and smartphone / tablet 
optimization (Subscription details at the bottom of the page). 
The new opticalconnectionsnews.com site, with enhanced 
user functionality and industry networking opportunity, will be 
launched later in the year. 

In this issue, Matthew Peach showcases the ANA-200G, 
the fi rst single connection 100G transatlantic R&E network 
and explains why it is now ready to deliver on its pilot-stage 
promise. 

On page 10, Langer Consulting founder, Thomas Langer, 
calls for liberalisation in the services market and on page 12, 
John Williamson reviews the success to-date of optics-based 
transport SDNs. 

On page 14, Per Danielsen highlights the rise and rise of cloud 
services and how one manufacturer has addressed the market 
boom. Hartwig Tauber, Director General of FTTH Council Europe, 
suggests a fresh approach is needed to realise rural high-speed 
broadband on page 16 and on page 18, Giacomo Losio, Head 
of Technology, ProLabs, explains how mobile evolution has 
forced a backhaul networks transformation. 

In our cover story, on page 20, Kendrick Struthers Watson 
forecasts the future network and infrastructure challenges 
created by the continued growth of mobile data requirements 
and on page 22, Julie Kunstler, Principle Analyst at OVUM, 
explain why 2014 was the year of resurgence for wireline 
access. 

Liam Taylor
Sales Manager 

sUBsCriBE FOr FrEE AT
www.opticalconnectionsnews.com/subscribe
Follow us   @opconsnews

ADvErTisiNG
For advertising and editorial contributions, please contact 
liam.taylor@opticalconnectionsnews.com
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B T recently announced 
plans to trial fibre-to-
the-basement (FTTB) 

technology in the City of London, 
delivering broadband to hard-to-
reach business and homes.  

The pilot scheme, the first 
deployment of its kind anywhere 
in the UK, will provide connection 
speeds of up to 80 Mbps, to 
225 homes and 65 SME’s. 

“This fibre-to-the-basement pilot 
is a welcome step forwards, 
especially for smaller SMEs, 
who are critical to London’s 
commercial dynamism. We 
hope the trials will lead to further 
expansion of fibre broadband 
across the Square Mile for 
residents and SMEs,” Graham 
Bell, CIO of the City of London 
Corporation said. 

In many locations across 
London, it is not possible to 
install new street cabinets 
(planning restrictions, 
prohibitive deployment costs 

or just a simple lack of space) 
and by integrating fibre 
broadband into a building’s 
basement, or comms room, 
the need for a cabinet is 
eliminated and the installation 
time greatly reduced. “City-

centre locations present 
unique challenges when it 
comes to upgrading consumer 
broadband. We are optimistic 
that this new solution will 
prove that fibre broadband 
can be installed into building 

basements quickly, smoothly 
and economically. It could 
also have the added benefit 
of being less disruptive for our 
customers and the general 
public.” Said OpenReach 
CEO, Joe Garner.  

Ciena platform enables network functions 
for service providers and enterprises
Ciena, working with 

partners, has developed 
a product for service 

providers to offer network 
functions that enterprises can 
select and configure with the 
click of a button. Dubbed Agility 
Matrix, the product enables 
enterprises to choose their IT 
and connectivity services using 
software running on servers. It 
also promises to benefit service 
providers’ revenues, enabling 
more adventurous service 
offerings due to the flexibility 
and business models the virtual 
network functions (vNFs) enable. 
Currently, managed services 
require specialist equipment and 
on-site engineering visits for their 
set-up and management.

“It offers an ecosystem of 
vNF vendors with a licensing 
structure that can give 
operators flexibility and vendors 
a revenue stream,” says Eric 
Hanselman, chief analyst at 
451 Research. “There are 
others who have addressed 
the different pieces of the 
puzzle, but Ciena has wrapped 
the products with the business 
tools to make it attractive to all 
of the players involved.”

Ciena has created an internal 
division - Ciena Agility - to 
promote the venture. The 
unit has 100 staff while its 
technology, Agility Matrix, 
is being trialled by service 
providers. “Why a separate 

devision? To move fast in a 
market that is moving rapidly,” 
says Kevin Sheehan, vice 
president and general manager 
of Ciena Agility.

Agility Matrix comprises three 
elements: the vNF Market, 
Director and the host. vNF 
Market is cloud-based where 
a service provider can offer a 
library of vNFs for enterprise 
customers to choose from. An 
enterprise IT manager selects 
the vNFs required, using a 
secure portal.

The Director does the rest. 
Built using OpenStack 
software, the Director delivers 
the vNFs to the host, typically 

an x86-based server located 
at the enterprise’s premises 
or in the service provider’s 
central office or data centre. 
The Director also generates 
a software licence. Once the 
enterprise customer confirms 
the vNFs are working, the 
Director generates post-
payment charging data 
records. The VNF Market then 
invoices the service provider 
and pays the selected vNF 
vendors.

Ciena has launched Agility 
Matrix with five vNF partners: 
Brocade, Certes Network, 
Spirent Communications, 
BlackRidge Technology, and 
Silver Peak.

BT announce London FTTB trials

The FTTB trials will be piloted in two City of London buildings
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Huawei reveals 2014 
revenue growth of 17% 
Huawei’s carrier, enterprise 
and consumer business 
units all recorded significant 
revenue increase in 2014, 
with overall company growth 
of 17%. 
Growth was attributed to 
“a steady increase in 3G 
investment and the jump in 
4G investments.”
The company’s final audited 
results will be released in 
March. 

Obama says high-speed 
broadband is a necessity, 
not a luxury 
United States president, 
Barack Obama, recently 
called for the repeal of 
laws preventing local 
communities from creating 
their own broadband 
networks, stating that 
faster speeds would 
create jobs and allow 
local business to compete 
in the global economy. 
“Today high-speed 
broadband is not a luxury, 
it’s a necessity” he added.  

BT set to face new access 
charge rules
BT could be forced to cut 
the cost of its wholesale 
“superfast” broadband 
after new measures have 
been introduced by UK 
regulator, Ofcom in a 
move that is intended 
to promote competition 
and investment in the UK 
broadband market. 
Notification of a new 
pricing rule, which will 
require BT to ensure that 
the price margin between 
its wholesale and retail 
superfast broadband 
charges are wide enough 
to provide rivals, like 
Sky and TalkTalk, with a 
competitive chance. 
BT charges were 
approved during an initial 
assessment, but will be 
re-assessed twice a year 
and, if it is decided that a 
‘margin squeeze’ has been 
enforced, the company 
will have to either raise 
retail prices, or cut its 
wholesales charges.

NEW
S IN BRIEF

University scientists reveal 
breakthrough in fibre comms
Researchers from the University of Southampton have revealed what they 
are calling “a breakthrough” in optical fibre communications.

Academics from 
the University’s 
Optoelectronics 

Research Centre (ORC) have 
collaborated with colleagues 
at Eblana Photonics, Dublin, 
Ireland, to develop an 
approach that enables direct 
modulation of laser currents 
to generate “highly advanced 
modulation format signals”.

The research, which was 
published in December 2014, 
explores a new approach 
to generating the spectrally 
efficient advanced modulation 
format signals, which are 

needed to support the latest 
optical communication 
systems.

This new technology, which 
is now patented by the 
University of Southampton 
and licensed to Eblana 
Photonics Inc, avoids the 
need for costly and power-
inefficient external modulator 
schemes that are currently 
used to generate such 
signals..

Dr Radan Slavik, Principal 
Research Fellow at the 
ORC, explained, “The 

new capability we have 
demonstrated will be of 
relevance and could be of 
significant impact within many 
scientific and engineering 
communities that are directly 
concerned with or exploit 
laser radiation.”

Dr Rob Lennox, Director of 
Sales at Eblana Photonics 
said, “We are very pleased 
to have collaborated on this 
innovative development work 
performed by the ORC team 
and are looking towards 
making this new approach a 
commercial reality.”

New Few Mode Fibre  
Erbium Doped Amplifier
MODE-GAP, 

the European 
collaborative R&D 

project investigating Space 
Division Multiplexing (SDM) 
to address the potential 
future capacity crunch within 
the telecommunications 
networks, has announced 
the launch of its latest 
product a Few Mode 
Fibre Erbium Doped 
Amplifier (FM-EDFA). The 
product, developed for the 
transmission experiments 
for the project, is the first of 
its kind to be commercially 
available on the market 
following four years 
focussed R&D activity.

Developed by the University 
of Southampton, the 
new FM-EDFA will be 
manufactured by Phoenix 
Photonics.  It is the first 

core pumped amplifier to 
be made readily available 
to researchers investigating 
Few Mode Fibre Mode-
Division Multiplexing 
(MDM) transmission and is 
available with compatibility 
with the OFS designed 
3- and 6-mode fibres.  
Earlier this year the project 
demonstrated record long-
haul reach using a Full-Mode 
Fibre (FMF) technology 
transmission link, which was 
enabled through the use 
of the Southampton FM-
EDFA’s.

When the project was 
initiated in 2009 there 
were no components 
commercially available 
to build transmission 
experiments. The 
required components 
were researched and 

demonstrated within the 
project and several of 
these have now been 
commercialised.”

The FM-EDFA is the latest 
in a range of products 
that are now commercially 
available as a result of 
the project, including, few 
mode fibre from OFS Fitel, 
photonic lanterns and fibre 
mode converters from 
Phoenix Photonics and 2 
micron lasers from Eblana 
Photonics.

The MODE-GAP project 
is supported within the 
European Commission’s 7th 
Framework Programme and 
has brought together leading 
European organisations to 
explore MDM as a potential 
telecommunications capacity 
enhancement solution.
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Innovative manufacturing to take 
IT beyond the electronic age
A £5.2 million 

project led by the 
University of Leeds 

is aiming to transform data 
communications with a 
new generation of photonic 
microchips.

The UK’s Engineering 
and Physical Sciences 
Research Council (EPSRC) 
has announced funding for 
a multi-university research 
programme and a pilot 
manufacturing facility, to be 
based at Leeds, UK, that 
will develop the materials 
needed for the new class of 
photonic integrated circuits.

The project, which brings 
together researchers 
from the universities of 

Leeds, Sheffield, York and 
Cambridge, all in the UK, will 
use an advanced materials 
production technology 
developed at Leeds, called 
Ultrafast Laser Plasma 
Implantation (ULPI), to build 
the materials required for the 
new chips.

Professor Gin Jose, of 
the Institute for Materials 
Research in the University 
of Leeds’ Faculty of 
Engineering, said: “This 
is applied research; we 
are being funded as a 
manufacturing project. 
Many of the concepts have 
already been demonstrated 
in the lab and this backing 
will allow us to manufacture 
on a sufficient scale to 

prove the commercial 
readiness of the technology. 
This will allow Leeds to 
become the hub of this 
emerging technology.”

The EPSRC is providing 
£2.5 million to fund the 
collaboration under its 
Manufacturing of Advanced 
Functional Materials 
programme. A separate £1.2 
million equipment grant from 
the EPSRC will pay for an 
ULPI manufacturing facility 
at Leeds. The rest of the 
funding will be provided by 
the participating universities 
and its 11 industrial partners.

ULPI uses high-powered, 
short-pulsed lasers to 
generate highly energetic 

plasma from a target 
material that is then 
implanted into another 
material. It can, for instance, 
implant a target glass with 
erbium-the ion largely 
responsible for high speed 
Internet-into silica glass. 
This creates a modified 
surface layer with markedly 
different properties to its 
individual components.

Professor Jose added that 
the ULPI process has many 
other potential applications, 
including toughening mobile 
phone displays, building 
functional glasses for use 
in new types of biosensors, 
and creating novel anti-
counterfeiting technology to 
protect products.

Slovak Telekom is second optical 
comms market to go ‘all-IP’
Slovak Telekom, which 

is majority-owned by 
Germany’s Telekom, 

has successfully transferred 
its entire customer base to 
an Internet Protocol-based 
network. The company is the 
second Deutsche Telekom 
subsidiary to switch to “All-IP” 
in the past year, following 
Makedonski Telekom in 
Macedonia in February 2014. 
More than 35 percent of DT’s 
customer base in Europe is 
now using the IP network.

DT commented that Slovak 
Telekom’s migration to an 
All-IP network is “a vital step 
forward for the Deutsche 
Telekom Group on its way to 
establishing a pan-European, 
all-IP network”. All 678,000 

Slovak Telekom business 
and residential customers 
have been switched to the IP 
network.

“By moving geographically and 
switching one entire exchange 
area at a time we realized the 
maximum benefits of migrating 
to the IP network, due to 
the corresponding effect on 
energy and maintenance 
cost savings,” says Branimir 
Maric, Chief Technology and 
Innovation Officer at Slovak 
Telekom.

“This concept was something 
we learned from our 
colleagues at the DT Group. 
We also copied the entire 
end-to-end cross functional 
migration processes blueprint. 

This is proof of the advantage 
of belonging to an international 
Group like Deutsche Telekom.”

A DT spokesman added, 
“Each time a national 
company goes through the 
IP migration, the lessons 
learned are added to a central 
blueprint that already contains 
input from experts from 
across the entire Group. This 
way, Deutsche Telekom can 
leverage its power as a truly 
European company.”

During the migration to 
All-IP more than 800 tons 
of obsolete technology 
equipment were removed 
from Slovak Telekom sites, 
51 PSTN local hosts were 
shut down, complete SDH 

and ATM networks switched 
off and in total more than 
6,500 network elements 
were removed from the 
Slovak Telekom network. In 
the future, with All-IP, Slovak 
Telekom is expected to enable 
increased broadband service 
coverage, higher quality of 
services with more options 
and network management for 
customers.

Slovak Telekom is said to 
be already seeing notable 
savings on energy, support 
and maintenance and 
warehouse costs for spare 
parts they no longer need 
to store. The hardware that 
is now in use is also more 
stable than it was on the old 
standard.
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Bell Labs updates energy 
consumption tool 
Bell Labs, the R&D arm of 
Alcatel-Lucent, has released 
an update of its G.W.A.T.T. 
(Global ‘What if’ Analyser of 
network energy consumption) 
application.
The G.W.A.T.T. is a unique 
tool, designed to help 
operators plan energy 
consumption and efficiency 
of their networks and the 
updated version (Version 2.0) 
provides greater flexibility in 
the way operators model 
their network evolution. It 
will also allow them to better 
understand the impact on 
network energy consumption, 
cost and carbon footprint from 
greater use of technologies, 
like SDN and NFV.  

NeoPhotonics acquires 
Emcore’s tunable laser 
division
NeoPhotonics is set to 
become a major supplier in 
the tunable lasers market, 
following the recent acquisition 
of Emcore’s tunable laser and 
optical transceiver divisions. 
Chairman and CEO, Tim 
Jenks, said “Emcore’s narrow 
linewidth tunable laser product 
line is highly complementary to 
our broad existing portfolio of 
optical components for 100G 
coherent transport systems, 
and this acquisition significantly 
expands our footprint in this 
rapidly growing segment.”

Alcatel-Lucent achieve 400G 
across ACE cable system
Alcatel-Lucent and the Africa 
Coast to Europe (ACE) 
consortium have successfully 
completed a field trial, on the 
existing ACE cable system, 
connecting France to the 
west coast of Africa. Using 
300 Gbit/s and 400 Gbit/s 
technology, a breakthrough 
transmission of 12.6 Tbits 
of data per fibre pair was 
achieved.
Yves Ruggeri, Chairman 
of the ACE Management 
Committee said “This field 
trial demonstrates the ability 
to support higher speeds 
and capacity in a seamless 
way, meeting the needs 
for optimizing the total cost 
of network ownership and 
without impacting the system 
performance.”

NEW
S IN BRIEF

Capital expenditure rise for communications 
service providers forecast

Although revenue 
growth rates for 
communications 

service providers remains 
modest, telecoms analysts, 
Ovum, has predicted further 
heavy network investment.

In a recent report, entitled 
‘Communications Service 
Provider (CSP) Revenue & 
Capex Forecast: 2014-19’ 
Ovum revealed 2014 capex 
will reach around $346bn, 

with fixed CSP’s accounting 
for 41% and mobile CSP’s the 
remainder. 

“CSPs have invested 
fairly heavily in 2013-14 
across both fixed and 
mobile networks to support 
broadband rollouts. But this 
capacity will be absorbed, 
and technology and feature 
upgrades will drive capex 
back up to about $354 
billion by 2019,” said Ovum’s 

principal network infrastructure 
analyst, Matt Walker.

The prediction for 2016 and 
2017 is weak for both fixed 
and mobile, with a recovery in 
2018 and 2019.  “We expect 
a modest recovery in 2018-
19 as a new wave of fixed 
broadband, fixed cloud/data 
centre, and mobile broadband 
upgrades start rolling out in 
a number of large markets,” 
Walker added. 

Hibernia networks to extend 
4,600km subsea cable
American network 

infrastructure operator, 
Hibernia Networks, has 

announced plans to extend its 
‘Express’ undersea cable to 
Cork, Ireland, via a new landing 
station that would enable users 
to transfer data across the 
Atlantic in less than 60ms. 

Hibernia is the only transatlantic 
cable provider operating three 
separate landing stations in 
Ireland and the company now 
operate over 200 network PoPs 
(Points of Presence) across 25 
countries. 

‘Hibernia Networks is proud 
to be able to deliver this high 
capacity direct transatlantic 
connection to Southern Ireland,’ 
said Bjarni Thorvardarson, 
CEO of Hibernia Networks. 
‘Our company started its work 
in Ireland in 2003 and has 
continued to invest in Ireland. 
Ireland is a major hub for 
international business and our 
investment connecting Express 
to Ireland is a symbol of our 
company’s deep commitment to 
economic progress in Ireland.’

Ireland is now crucial market 
for data centres and cloud 
services, thanks to its great 
connectivity, generous supply 

of wind power and one of the 
lowest corporate tax rates in 
Europe, and Hibernia built the 
first submarine cable, linking 
the country with the US directly, 
over a decade ago. There 
are now three Hibernia cable 
landing stations – Belfast, 
Dublin and Londonderry. 

The Irish Minister for Agriculture, 
Food, the Marine and Defence, 
Simon Coveney TD, said “The 
extension of Express to Cork 
has significant international 
business implications and will 
make Ireland that much more 
attractive to both established 
players and tech start-ups alike.”

The project is expected to bring 
financial benefits to the region 
and create hundreds of jobs, 

with both the express cable 
and the new landing station 
due to start operating from the 
middle of 2015.

Conor Healy, CEO, Cork 
Chamber of Commerce said 
“Bringing Tier 1 international 
data connectivity to Cork 
represents a significant 
economic opportunity for the 
Cork region. Having identified 
the criticality of such an 
enabling piece of infrastructure 
for the region, Cork Chamber 
has lobbied government, 
state agencies and business 
interests extensively on the 
issue over the last number of 
years and are delighted with 
today’s announcement which 
will now see Cork secure this 
distinct competitive edge.”

Tier 1 international data connectivity represents significant economic opportunty for Cork
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Nordunet lights up Ad   vanced North Atlantic 
100Gbit/s ring for res    earch and education
Transatlantic optical network development partners say high-speed link ANA-200G is now                 delivering on its promise, Matthew Peach reports

developers say that ANA-
200G builds on the success 
and the lessons learned in the 
pilot phase, ANA-100G, that 
started in June 2013 and was 
completed in October 2014.

NORDUnet is a collaboration 
between the National Research 
and Education Networks of 
Denmark, Iceland, Norway, 
Sweden, and Finland. 
NORDUnet operates a 
world-class network and 
e-infrastructure service for 
the Nordic R&E community, 
connecting more than 
400 research & education 
institutions with more than 
1.2 million users. Project 
manager Erik-Jan Bos told 
Optical Connections, “This new 
transatlantic milestone opens 
up a new era for today’s most 
advanced research, enabling 
scientists to take advantage 
of the ongoing wave of data 
being constantly created by 
sensor networks, research 
instruments, and people. 

“Before this achievement, 
intercontinental transmission 
speeds lagged behind one 
generation compared to the 
advanced terrestrial networks 
on the continents. This brand 
new 100 Gbit/s ring enables 
clear channel 100 Gbit/s data 
transfers for R&E between 
researchers in the United 
States and Northern Europe. 
The first demonstration of the 
functionality of ANA-200G was 
made in mid November 2014 
at SuperComputing (SC14) in 
New Orleans.”

Dave Lambert, President and 
CEO of Internet2, commented 
“Research and education are 
worldwide endeavours, with 
teams often collaborating on 
coordinated ‘big science’ 
projects across the globe. 
Likewise, leading R&E networks 
from different countries regularly 
partner on a global scale to 
jointly advance certain research 
areas for the benefit of the 
networks’ users. With this major 
milestone in ANA-200G, we 
have delivered on an important 
pathfinder for a novel Global 
Network Architecture for R&E 
that is just as robust as each 
of our individual domestic 
capabilities”.

René Buch, CEO of 
NORDUnet, said “ANA-
200G advances not only 
subsea 100G technology 
and service roll-out, it also 
advances the way leading 
R&E networks work together. 
This achievement brings new 
insights to sharing links, sharing 
operations and sharing costs. 
We are able to move quickly by 
always adhering to the Keep It 
Simple paradigm.”

TOPiCs OF iNTErEsT
Data transfers in science 
disciplines such as high-energy 
physics, genetics, climate 
research, and radio astronomy 
are ever increasing. Not only 
are research and development 
datasets increasing rapidly 
in size, the speed at which 
they can be generated and 
processed is also escalating. 
There is strong demand for 
more powerful R&E Networks 

that advance the “state of the 
art” of data networking.

Jim Ghadbane, President and 
CEO of Canadian education 
network CANARIE, which 
joined the consortium after 
its establishment by the initial 
four partners, commented, 
“Canadian R&E users are at 
the forefront in a range of data-
intensive research disciplines, 
so it is our role to work with 
global partners to advance 
the technology and the 
opportunities for collaboration 
that lead to groundbreaking 
discoveries and innovations.”

Erik Huizer, CTO of SURFnet, 
said, “It is great to see that a 
team of dedicated network 
architects blueprinted 
ANA-200G, and in a short 
time frame converted the 
blueprint into reality, in time for 
supporting ground-breaking 
demonstrations for SC14”.

The open exchange points that 
play a pivotal role in ANA-200G 
are MAN-LAN in New York 
City, WIX in Washington, DC, 
NetherLight in Amsterdam, 
and GÉANT Open in London. 
At these exchange points 
there is an open connection 
policy, enabling anyone with 
permission from the link owners 
to connect to the exchange 
fabric. The initial four-partner 
collaboration has delivered 
the 100 Gbit/s ring around 
the North Atlantic Ocean. The 
two undersea links, which 
form key parts of the ANA-
200G ring architecture, were 
developed and installed, by 

Matthew Peach

F our advanced Research 
and Education (R&E) 
Networks from both 
sides of the North 

Atlantic Ocean –Internet2, 
NORDUnet, CANARIE, and 
SURFnet – announced in 
November the completion of 
a new collaborative advanced 
network, called ANA-200G, 
which spans the North 
Atlantic. This is the first single 
connection 100G transatlantic 
link and is designed to enable 
the research and education 
communities in Europe and 
North America to transfer data 
at speeds that were previously 
only possible within the 
respective continents.

ANA-200G is a redundant 
100 Gbit/s ring between four 
open exchange points, in 
London, Amsterdam, New 
York and Washington. The 
ring nature of ANA-200G, 
which avoids the problem of 
having single points of failure, 
protects against outages in 
the unprotected individual 100 
Gbit/s transmission paths. The 
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Hibernia Networks, a privately 
held, US-owned, provider of 
telecoms services, and Tata 
Global Network. The types of 
optical management equipment 
that they depend on come 
predominantly from Ciena, but 
also from Huawei.

Erik-Jan Bos explained that the 
majority of the subsea network 
sections are based on the 
Ciena’s 6500 Packet-Optical 
Platform, which converges 
three comprehensive 
networking layers into a 
single platform to provide 
customizable service delivery 
from the access edge, along 
the backbone core, and across 
ocean floors. The circuits are 
designed to be resilient and 
to be able to keep running. 
“The operational partners 
are dedicated to further 
advancing the collaboration 
potential” he said. “We want 
to undertake research into 
federated operations and 
admission control, to ensure 
that demanding science 
applications will have have 
more dedicated and resilient 
data transmission paths, while 
the general purpose R&E data 
traffic continues to flow, also in 
circumstances of an outage.”

The ANA-200G collaborators 
have said they would welcome 
other R&E networks to join the 
existing collaboration, on the 
way to developing new and 
innovative ways of sharing 
resources on a global scale, 
and are happy that discussions 
are underway with other 
organizations to have them 

partake in this collaborative 
initiative. Bos concluded, 
“Now the technology is 
coming, it is possible 

to buy 100G 
across the 
North Atlantic 
Ocean. It is now a 
step that any 
commercialized IP can take. 
But this was not the case in 
2012 when we started this 
endeavour. We have been 
pushing the envelope and we 
have been working to make 
sure this service is on the 
market. The role of R&E 
networks is to be a catalyst for 
new market developments.” 

Hibernia Atlantic

TGN Atlantic south

Nordunet lights up Ad   vanced North Atlantic 
100Gbit/s ring for res    earch and education
Transatlantic optical network development partners say high-speed link ANA-200G is now                 delivering on its promise, Matthew Peach reports

ANA-100G Production Network: 
A 100Gbit/s production quality 
ring across the North Atlantic for 
research and Education.
Collaborators: Internet2, NORDUnet, 
CANAriE and sUrFnet

ANA-200G: 100G Production ring across the North Atlantic for  r&E

MAN LAN

WiX

Netherlight

GEANT Open London

internet2

TGN-Atlantic south

NOrDUnet/sUrFnet

Hibernia Atlantic

Open Exchange Points & Links
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A plea for liberal and 
regulated markets

of pan-European players 
which could impose contract 
periods of up to 3-4 year on 
consumers, coupled with 
higher prices in rural areas. 
This clearly goes against 
our notion of liberal markets 
and European citizens (as 
consumers and taxpayers) 
would not embrace the vision. 
Economic arguments point 
to a more market-based 
approach - There are only 
very limited economies of 
scale, with regard to regional 
NGA roll-outs, so size does 
not matter and one should 
ask how bad a service must 
be if a customer is locked 
in a 4-year contract? A look 
at the Netfl ix homepage, 
for example, shows a 
diff erent approach with a 
one month free test period 
and a subscription that can 
be cancelled at any time - 
More transparency regarding 
service quality is necessary. 
‘Up to’ bandwidth marketing 
is a variant of market 
mechanisms, described 
in the famous ‘market for 
lemons’ theorem, in that bad 
quality will crowd-out good 
quality over time, leading to 
lower prices. Instead, we 
make the case for regulatory 
requirements that ‘up to’ 
marketing would only be 
allowed if, say, 50% of the 
bandwidth is guaranteed 
(Needless to say, the upload 
should be treated similarly). 
This should lead to more 
innovative business models, 

network innovation and, 
last but not least, more 
investment. In turn, this 
requires that all service 
providers get regulated 
access to line quality 
information. 

This should also be when net 
neutrality comes into play. The 
German government recently 
submitted a proposal to the 
EC suggesting the possibility 
to introduce ‘managed 
services’

while maintaining the concept 
of non-discrimination and 
further development of the 
best-eff ort internet. The 
immediate reaction was why 
not address the annoying ‘up 
to’ marketing practice in the 
fi rst place? Isn’t it peculiar 
that support for the best eff ort 
internet is so vague? When 
putting the request for non-
discrimination to the test we 
already fi nd examples (IPTV, 
certain streaming off ers) that 
are treated diff erently with 
regard to data caps, when 
compared to OTT off ers. To 
be clear, the suggestion is 
not that consumers should 
or should not pay for quality, 
but that vertically-integrated 
models inherently carry 
the risk of discrimination. A 
separation from the network 
and service layer would be an 
appropriate solution and, to 
guarantee reliable business 
incentives, this separation 
may only be functional as the 

fi rst step towards structural 
separation – operationally, 
legally and fi nancially.

A sound economic policy 
should not only address 
the symptoms of problems, 
it should tackle the root 
causes. The Juncker plan 
calls for infrastructure 
investments in the EU of 
over €300bn. Expectations 
are that more than 10% 
should be accessible for 
the communications sector. 
In fairness, the plan itself is 
still in its infancy and needs 
more substantiation. But in 
general, fi nancial instruments 
by their very nature can only 
re-allocate risks (dealing 
with symptoms) and do not 
alter the risk-return profi le of 
projects (addressing causes 
for underinvestments). This 
can be achieved by allowing 
market forces to reign where 
appropriate (liberalisation), 
imposing smart regulation 
where necessary. One 
root problem is the lack 
of sound copper-to-fi bre 
migration plans, designed by 
governments and imposed by 
regulators. Such plans would 
immediately lead to a re-
evaluation of capex plans and 
result in structural separation. 

So, the key question 
becomes... How can we 
design migration plans so that 
structural separation comes 
naturally and not by brute 
force? 

F ixed access 
infrastructure tends to 
be a natural monopoly, 
but the broadband 

services market does not 
and policymakers should 
consider treating each market 
differently. Monopolies need 
to be subject to the scrutiny 
of the cartell office and 
regulator, while the services 
market should be liberalised 
further. The separation of 
the infrastructure from the 
services business appears 
to be a logical consequene. 
Some commentators might 
argue that the opposite is 
true and that there is value 
in vertical integration, but the 
economic rationale does not 
necessarily hold in network 
industries  and this view 
ignores the profound impact 
of the Internet Protocol 
which has led to de-facto 
separation of services from 
networks. 

If we contrast this with 
recent statements from 
Commissioner Öttinger, 
we are confronted with a 
diff erent vision for a European 
communications market. 
This archaic vision would be 
characterised by only a fi stful 

Lawmakers must defi ne a new balance between liberalisation and regulation in 
European communication markets. The new commission now has a formidable 
opportunity to unlock the growth potential of the communication sector. But, Thomas 
Langer reports, in order to do so, one needs to accept some inconvenient truths.
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John williaMson

Cloud computing and virtualisation  growth has seen SDNs make a huge impact 
on data centres

Photonic trans  port networks:
With the recent development of industry foundations and initiatives, John Williamson investigates the 
optics-based transport SDNs progress and the challenges faced so far.

S oftware Defined 
Networks (SDNs), in 
which the signalling 
control plane is 

separated from the physical 
network, and software is used 
to centrally and rapidly create 
and reconfigure networks 
without the need to modify 
hardware such as routers and 
switches, have a number of 
attractions. These include 
reduced OpEx and CapEx, 
faster service roll-out, and 
unprecedented flexibility in 
areas such as planning, 
traffic shaping and service 
customization. To date, SDN 
has made most impact in data 
centers, in part due to the 

nexus  between those types 
of facilities and the impressive 
growth of cloud computing and 
virtualization. Now, however, 
attention is turning to the use 
of SDN in photonic transport 
networks.

A key development here 
was the Open Networking 
Foundation (ONF) chartering 
its Optical Transport Working 
Group (OTWG) in March 
2013 to extend the SDN-
enabling OpenFlow standard 
to support transport networks. 
As noted by the ONF, 
OpenFlow had previously 
focused on the packet-
oriented network Layers 2 
and 3. Transport SDN is an 
effort to extend OpenFlow to 
support Layer 0 (photonic) 
and Layer 1 (SONET/SDH, 
OTN) networks, and provide 
the same support for logically 
centralized control and 
independent software and 
hardware development.

The OTWG initiative took place 
against a backcloth of work 
on MPLS-TP and P-OTS. The 
general aim of these programs 
was to meld the efficiencies, 
economics and flexibility of 
packet technologies with 
the resilience and ultra-high 
capacities of carrier photonics. 
The appeal of the marriage of 
these technologies is evident 
from the Heavy Reading 
estimate that global core 
packet-optical switching 
revenue jumped 65% in 
2013 to reach $1.3 billion (a 
total that includes both the 

switching and the transport 
portions of these products). 
Again, Infonetics Research 
reports that 84% of service 
providers surveyed will have 
deployed P-OTS by the end 
of 2015.

There are quite a number of 
specific challenges attached to 
the realization of optics-based 
transport SDNs. Included are: 
the need to accommodate 
a variety of network 
architectures; the requirement 
to incorporate an established 
circuit switching culture; 
and, according to intelligent 
transport networks provider 
Infinera, the necessity of 
implementing a hardware and 
software architecture that can 
abstract optical wavelengths 
into pools of optical capacity 
and to be able to map any 
service from 1 GbE up to 100 
GbE and beyond into those 
pools.

A notable milestone in the 
progress towards transport 
SDNs was passed in October 
2014 with the conclusion 
of a Global Transport SDN 
prototype demonstration and 
testbed sponsored by the ONF 
and the Optical Internetworking 
Forum (OIF). The demo was 
conducted in test labs in three 
locations across the world 
- Verizon Labs in Waltham, 
MA, the Layer123 conference 
in Dusseldorf and at China 
Telecom in Beijing. Some of 
the world’s largest carriers 
hosted the demo in their labs, 
including China Mobile, China 
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© Infonetics Research, Packet Optical, MPLS and Control Plane Strategies: Global Service Provider Survey, May 2014

Photonic trans  port networks:
Telecom, TELUS and Verizon, 
while China Academy of 
Telecommunications Research 
(CATR), KDDI and Orange 
consulted during the event.

Nine vendors brought 
their optical and Ethernet 
switching equipment into 
the two-month long test 
programme. These were 
ADVA Optical Networking, 
Alcatel-Lucent, Ciena, Coriant, 
FiberHome, Fujitsu, Huawei 
Technologies Co, Ltd, NEC 
Corporation of America 
and ZTE. The vendors, as 
well as two participating 
carriers and CATR, also 
brought SDN software, 
testing the functionality of the 
Southbound Interface (SBI) 
and/or Northbound Interface 
(NBI) of the SDN architecture. 
The demonstration trialled 
multi-vendor OpenFlow control 
of optical switches at the 
SBI, and the ability for SDN 
applications to use the NBI 
to retrieve network topology 
and provision high bandwidth 
services across a multi-
layer, multi-domain optical 
network in support of data 
center interconnection and 
cloudbursting services.

“The types of technologies that 
the OIF and ONF members 
jointly tested, including APIs, 
equipment control interfaces 
and Optical Transport 
Working Group extensions 
to OpenFlow, are central to 
propelling transport SDN 
into real, working equipment 
deployments,” remarked Dana 

Cooperson, research director, 
Analysys Mason. 

Following on from the ONF/
OIF plugfest, the OIF launched 
a new project to develop 
implementation agreements 
(IAs) for the APIs used 
between application and 
network controller during the 
event. The new initiative will 
build on the Service Request 
and Topology APIs prototyped 
in the demonstration, 
culminating in IAs for use 
by carriers and equipment 
vendors. It will also create 
IAs for Service Request, 

Path Computation, Topology 
and Link Resource Manager 
interfaces that have been 
identified as part of the OIF’s 
upcoming SDN Framework 
document. 

“The prototype Transport 
SDN demonstration revealed 
a lack of definition for how 
user applications interact with 
transport network applications 
and resource functions,” said 
Jonathan Sadler, a senior 
executive with Coriant and the 
OIF technical committee vice 
chair. “The programmability 
of Transport SDN requires 

some of the internal interfaces 
used by ASON (Automatically 
Switched Optical Network) to 
become open.”

The OIF noted in particular that 
a Service API is important as it 
allows applications to request 
connectivity services from the 
network. Having a common 
Service API allows a variety of 
applications to access 
services provided by the 
network, particularly in an 
environment with multiple 
domains with potentially 
different underlying control 
methods. 

THE GOING GETS SOFT
By THE END OF 2015, 84% OF sErviCE PrOviDErs 

sUrvEyED By iNFONETiCs WiLL DEPLOy P-OTs

Already 
deployed

56%

By end of 
2014
12%

By end of 
2015
16%

2016 or later 
8%

No plans 
8%
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Per Danielsen

Addressing the boom of 
cloud computing
With cloud services now universally accessible, Per Danielsen explains 
how one manufacturer is addressing the boom.

enterprises to home workers, 
enjoy the advantages of renting 
services in the cloud instead 
of running their own servers - 
According to the McKinsey 2013 
Disruptive Technologies Report, 
it is now three times cheaper to 
rent a cloud service than it is to 
actually own a server. 

Both CAPEX and OPEX must 
be decreased when setting up 
data centres in the cloud.  Huge 
centres for cloud, colocation 
and IT services are often placed 
in remote areas, where the real 
estate is much cheaper than 
in metro areas.  One example 
is C7 Data Centres operating 
four sites in Utah in a redundant 
configuration requiring a lot of 
traffic between the sites.  

Another example is Facebook, 
which has built a huge data 
centre in Lulea, in Sweden, on 
the edge of the Arctic Circle.  
The company says the 27,000 
square meter (290,000 square 
foot) data centre may be its 
most efficient and sustainable 
to date. It is the first server farm 
on a multi-building campus in 
Lulea, and will be powered by 
hydroelectricity. Besides being 
cheap, hydroelectricity is also a 
very reliable power source - The 
last power outage happened 
thirty years ago!  Since the 
outdoor temperature is low in 
Northern Sweden, the data 
centre can use air cooling most of 
the year, further reducing the cost 
of electricity.

The metro cloud data centre 
interconnections market is already 
larger than long-haul cloud 
data centre interconnections 
and, according to the ACG 
WW Optical Forecast in August 
2014, will exceed 3 billion USD 
by 2019. By this time, cloud 
networking is forecast to be 24 

percent of the total 18 billion 
USD high-speed optical 
market. 

To address this booming 
market, Infinera has 
introduced the Cloud Xpress 
family of metro optical 
platforms, designed for 
network operators delivering 
cloud-based services to 
consumers and businesses 
worldwide. The Cloud 
Xpress is optimized for the 
metro cloud, the transport 
network that interconnects 
multiple data centres within 
a metro area. In addition, the 
Cloud Xpress is designed 
to simplify the deployment 
of high-bandwidth 
connections, whilst lowering 
the power and space 
required to scale metro 
cloud networks. 

The Cloud Xpress delivers 
one terabit per second 
(Tbps) of input and output 
capacity in just two rack units 
(RU) with up to 500 gigabits 
per second (Gbps) of line-side 
capacity and a mix of 10 gigabit 
Ethernet (GbE), 40 GbE and 
100 GbE client- side interfaces. 
For network operators that need 
to scale the metro cloud in the 
least amount of space, the Cloud 
Xpress leads the industry with 
an unprecedented 21 Tbps of 
input and output capacity per 42 
RU rack.

Cloud data centres use a different 
operational model than traditional 
service provider central offices. 
The Cloud Xpress is designed 
with a rack-and-stack form factor 
and a new software approach 
that will enable it to plug into 
existing cloud provisioning 
systems using open SDN 
APIs. By offering an experience 
similar to the server and storage 

infrastructure currently deployed 
in the cloud, the Cloud Xpress 
enables smooth integration into 
existing operational processes, 
enabling cloud providers to scale 
quickly, reduce human errors and 
lower operational costs.

“This will eliminate the need of 
optical PhD’s to set up the optical 
networking”, explains Geoff 
Bennett Director of Solutions 
and Technology, Infinera. Instead 
of adding new hardware in the 
rack units, they can be upgraded 
to higher capacity by a simple 
software upgrade in a similar way 
to virtualised servers and storage.

The high speed of transmission 
and provisioning new bandwidth 
is due to the use of use of 
Photonic Integrated Circuits (PIC) 
which combine digital circuitry 
and photonic circuitry in a hybrid 
multi-layer (3-D) component. 

Cloud computing is 
about to change the 
optical communication 
scene. Huge data 

centres are now generating an 
amount of data that would have 
been unpredictable a few years 
ago.  When a 1 KB HTTP request 
is sent to Facebook from one of 
their 864 million active users, it 
will generate network traffic that 
is 930 times larger. Data is not 
only flowing around in one data 
centre, but is replicated to other 
data centre sites spread around 
the world. 

In September 2014, Google had 
703 million active mobile users 
and the number is growing. 
When you use the Google 
search engine, the data travels 
an average of 2,400 km and the 
growth rate of traffic between its 
data centre sites is now greater 
than the rate of growth in its 
user-facing traffic—though both 
are large! The volumes carried 
between its data centre sites 
are also now greater than the 
volumes flowing between its data 
centres and its users!

Google, Facebook, Amazon, 
Yahoo, salesforce.com, Microsoft 
and Netflix are not the sole cloud 
users and now companies 
of all sizes, from international 

The metro cloud data centre interconnections market is 
forecast to exceed 3 billion UsD by 2019.
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hartwig tauber

European policy makers have promised to close the digital divide. 
However, unless there is a fresh approach to rural broadband, current 
policies may unintentionally perpetuate and even accentuate the inequality 
between urban and rural areas, Hartwig Tauber reports. 

Many national 
broadband plans 
and even the Digital 
Agenda for Europe 

define an implicit digital divide 
by setting two different speed 
targets. The Digital Agenda, 
for example, wants to see 30 
Mbps broadband connections 
for all European households 
by 2020 and at least half of 
households subscribing to 
faster speeds of 100Mbps or 
above. 

Market forces are expected to 
provide extensive 100Mbps 
coverage in towns and cities, 
and indeed competition 
between operators often 
leads to multiple broadband 
infrastructures in these areas. 
As a result, policy makers 
tend to concentrate on 
delivery of the lower target in 
what are considered “areas 
of market failure”, which are 
largely rural.

The consequences of such 
a policy may come back to 
bite us. Finding ways to close 
the digital divide is vital for 
the future sustainability and 
prosperity of rural regions in 
Europe. By setting double 
standards, areas of existing 
market failure are allowed 
to fall further behind in 

terms of their connectivity, 
which will have devastating 
consequences for rural 
communities in the longer 
term.

Are politicians really happy to 
accept a two-speed Europe? 
If not then a policy shift is 
needed.

When thinking about rural 
broadband, it is important to 
understand that the problem is 
not about providing advanced 
IT services, it is about building 
the physical infrastructure. 
Put simply, first you need a 
network of cables over which 
telecommunications services 
can flow. Once the underlying 
infrastructure is in place, then 
it opens up access to all kinds 
of services.

Fibre to the home (FTTH) has 
already been rolled out in many 
European cities, and there 
is widespread acceptance 
that it represents the future of 
broadband. Ironically perhaps, 
it appears that FTTH may be 
more suited to rural areas than 
urban ones.

Despite ongoing innovation, 
copper-based broadband 
technologies remain inherently 
distance dependent. Data rates 
fall as the transmission distance 
increases and, by their nature, 
sparsely populated areas 
require long lengths of cable to 
connect customers. In contrast, 
distance is not a significant 
barrier for optical fibre, which 
can easily carry high-speed 
signals over 20km, and often 
much further.

A fresh approach to   rural broadband
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Big infrastructure projects 
typically require long-term 
investment and FTTH is no 
exception. However, it’s worth 
noting that communications 
networks are less expensive 
to build than other types of 
infrastructure, particularly 
transport networks like road 
and rail. Indeed, governments 
increasingly view very high-
speed broadband as the 
most cost-effective way to 
deliver essential services such 
as health and education in 
sparsely populated areas.

The second thing to 
recognise is that this issue 
is too important to be left 
to market forces. Publicly 
traded companies have 
responsibilities towards their 
shareholders and are usually 
unable to take the long-
term view that infrastructure 
investment would require. As 
a result telecoms operators 
typically install the technology 
with the lowest cost that 
meets their immediate needs.

There is nothing wrong with 
this approach. It is business 
as usual in free markets. 
What is wrong is when 
politicians and decision 
makers let these market 
forces dictate what is best in 
areas where the market has 
already demonstrated that it 
will not provide the optimum 
outcome.

One way to align the interests 
of long-term infrastructure 
investors with the world of rural 
broadband would be to split 
services from infrastructure. 
Structural separation, as it is 
called, has previously been 
viewed by regulators as a 
“remedy of last resort”, but 

is suddenly a hot topic of 
discussion in many European 
countries. 

There’s another advantage 
of this infrastructure-based 
approach: rather than subsidise 
FTTH deployment directly, 
governments can offer long-
term financial instruments that 
allow the companies that build 
the infrastructure – including 
governments themselves 
– to make a return on their 
investment. Infrastructure-
based schemes also have the 
potential to access structural 
funds from the European Union. 
This changes the economics of 
the situation in a positive way. 

In addition, there is evidence 
that the assumptions on 
which FTTH cost calculations 
are based may be flawed. 
FTTH cost models are heavily 
dependent on the successful 
take-up of broadband services 
and the costs of deployment 
– and both factors are 
significantly different in rural 
areas.

Pent-up demand in areas 
that have suffered from 
poor connectivity for years, 
combined with greater 
opportunities to deliver 
essential services such as 
education and healthcare, 
often leads to much higher 
subscriber take-up in rural 
areas.

Meanwhile, the deployment 
model in rural areas can 
take advantage of cheaper 
installation methods such as 
soft digging and overhead 
wires on existing poles, which 
are simply not an option in built-
up environments.

The result is that the business 
case for FTTH in rural areas 
can be more favourable than 
is commonly perceived. 
The increasing number of 
successful rural FTTH projects 
back up this point of view.

FTTH is possible in rural 
areas, but it will take courage 
to implement new policies or 
business models, which have 
yet to be tested on a national 
scale. Of course, national 

decision makers in Europe 
deal with such challenges all 
the time!

The first step forward is to 
acknowledge that rural areas 
don’t have a broadband 
services problem; they have an 
infrastructure problem. The 
second step is to accept the 
challenge and be open to new 
ideas. By taking these steps, 
Europe can get rural broadband 
back on track. 

The deployment model in rural areas can take advantage of cheaper installation 
methods such as soft digging and overhead wires on existing poles.

A fresh approach to   rural broadband
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giacoMo losio

Optical Infrastructure in a digital age: 
exploring the need for new thinking
Mobile communication has been an area of continuous evolution in the last couple of decades. Not only 
because of the diffusion of handheld devices, but also because the traffic type has changed from voice 
only to predominantly data. Giacomo Losio explains how the evolution of the user has forced the mobile 
backhaul network to undergo the same kind of transformation.

In the GSM era, mobile 
backhaul networks were 
TDM-based to aggregate 
voice. This model 

struggled to keep up with 
the emergence of data traffic 
and when 3G/WCDMA (a 
technology optimized for data) 
was introduced, ATM became 
the converged transport layer 
for voice and data, since it 
was able to support both 
connection oriented/fixed 
bandwidth (voice), as well as 
connectionless/best effort 
traffic (data). 

More recently, LTE forced 
backhaul network to evolve 
again towards pure IP/MPLS. 
Packet optical linear, ring and 
mesh topologies, eventually 
with DWDM and OTN, became 
widely used as they provided 
scalable (add wavelength as 
you grow, use 1-10-100Gbit/s 
interfaces) and reliable (the 
OTN OAM suite) methods 
to connect base stations. 
Optical connections are also 
used between the antenna 
and the equipment installed 
in a shelter at its base, in 
order to eliminate expansive 
coaxial cables and reduce 
transmission power.

The newly introduced LTE-A 
requires more stringent 
synchronization (phase and 
time distribution), delay 
and jitter specification, and 
better cell coordination 
(control messages delay < 
1ms). There has also been 
a change in consumer 
behaviour, with devices 
now used both outdoor 
and indoor (think about all 
of the pictures uploaded 
to social networks during 
a major sports event!). 
Indoor locations are better 
served by denser cells of 
smaller dimensions. The new 
requirements are forcing 
radical shifts in the network 
design: The radio frequency 
unit (RU) and the baseband 
unit (BBU) can be separated 
and BBUs co-located, 
making inter-BBU easier 
(Centralized RAN, also called 
Cloud RAN), and enabling 
virtualization of the BBUs or 
BBU consolidation with load 
balancing to serve different 
cells. 

The portion of the network 
that connects antennas to 
the C-RAN is called fronthaul 
network. 

Fronthaul field equipment 
is simpler, which makes 
installation easier. It needs 
less industrial temperature 
devices (only for the field 
portion), and less power 
consumption (signal is 
transmitted at low power 
from C-RAN location to the 
antenna).  Cost is absolutely 
relevant; not only the cost 
of the fibres, but also of the 
equipment.

The drawback is that 
bandwidth requirement is 

higher since the digitized 
radio signal is transmitted 
from C-RAN to the antenna 
(an increase of more than 
10x compared to backhaul) 
and latency (~200μs) and 
jitter requirements are tight. 
This pretty much limits the 
deployment of fronthaul 
where low cost fibres are 
available.  The connection 
between antenna and C-RAN 
is protocol agnostic and 
commonly implemented with 
CPRI protocol: The antenna 
parameters determine the bit 
rate that can range from 0.6 
Gbit/s up to 12.3 Gbit/s, as 
recently defined by the latest 
CPRI specification. Fronthaul 
is agnostic to the radio 
technology; this makes future 
evolution possible and opens 
the way for DWDM/CWDM 
to maximize utilization of the 
fibre. Optical transceivers can 
be very effective in providing 
a simple and cheap migration 
path to operators that can 
evolve their networks by 
simply replacing interfaces.

Fronthaul will make use 
of industrial temperature 
devices (-40 to 85C rated), 
bidirectional transceivers 
for 1 and 10 Gbit/s, for 
distances up to 40Km, 
will provide a simple entry 
point solution for fibre 
optimization. Furthermore, 
passive or active CWDM 
and DWDM solutions can 
provide a path forward to 
scale bandwidth without 
installing new fibres. 
What could be particularly 
interesting is the application 
of PON (GPON or the 
emerging NG-PON2), which 
could accomplish the task 
of providing high fibre 
utilization, whilst keeping the 

cost down. Depending on 
customer needs, OAM could 
be an important requirement 
that can drive the choice 
towards active equipment 
and (eventually) to the 
adoption of OTN. As is 
always the case, there is not 
a “one size fits all” solution.

Fronthaul is a very different 
architecture from backhaul; 
both designs have their 
pros and cons, but can 
also be complementary in 
scenarios that see a mix 
of different size cells and 
different connection media 
(microwave, copper, fibre). 
Optical interconnects allow 
designing networks that 
can be easily adapted to 
evolving requirements - 
What will happen when 
sensor networks are 
widely deployed? How will 
equipment change if Network 
Function Virtualization (NFV) 
succeeds?

Mobile backhaul is 
established to connect base 
stations with the mobile core. 
It has clear performance 
targets and provides efficient 
bandwidth usage and 
transport of user data with 
little overhead. However, it 
can be more difficult to adapt 
it to heterogeneous networks, 
when there is a need to 
reach many sites with 
different and unpredictable 
bandwidth. Fronthaul 
provides more flexibility and 
for this it is likely that we will 
see a coexistence of both 
architectures, with traditional 
backhaul for outdoor 
locations and sparsely 
populated areas and 
fronthaul for malls, stadiums 
and crowded places. 
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We invite you to 
visit us at OFC 2015
German Pavilion
booth 1219

www.hhi.fraunhofer.de/corx

70 GHz COHERENT RECEIVER FRONTEND

70 GHz

 Coherent optical receiver with up to 70 GHz 
bandwidth in a compact, 1RU 19‘‘- chassis

 Four optical extender heads for direct connection 
to high-bandwidth oscilloscopes

 C+L-band operating wavelength range

 Test and measurement equipment for development of
multi-terabit transmission systems and components

 O/E converter for detection of arbitrary 
optical waveforms

 High-resolution optical spectrum measurements
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KenDricK struthers 
watson

Kendrick Struthers Watson reports on the continued rise of smartphone use                 and the network engineering and infrastructure challenges it has created

of subscribers by 2019. 4G 
LTE needs by itself at least 10 
times the backhaul bandwidth 
of that required by 3G and 
as for LTE-Advanced, that 
could require up to 66 times 
the bandwidth as opposed 
to 3G backhaul which has 
an aggregate bandwidth 
requirement of 2Gbps per 
cell. One of the important 
LTE Advanced benefits is 
the ability to utilise advanced 
topology networks; optimised 
heterogeneous networks 
with a mix of macrocells with 
low power nodes, such as 
picocells, femtocells and new 
relay nodes. The next significant 
performance leap in wireless 
networks will come from 

making the most of topology, 
and brings the network closer 
to the user by adding many of 
these low power nodes — LTE 
Advanced further improves 
the capacity and coverage, 
and ensures user fairness. 
LTE Advanced also introduces 
multicarrier to be able to use 
ultra wide bandwidth, up to 100 
MHz of spectrum supporting 
very high data rates.

MEETiNG THE CHALLENGE
The advancing 4G LTE traffic 
with VoLTE on the horizon, as 
well as the LTE-Advanced, will 
create network engineering 
and infrastructure challenges 
in delivering the bandwidth 
needed for 4G LTE backhaul. 

President of the MEF (Metro 
Ethernet Forum), Nan Chen, 
says, “Mobile operators all 
agree that the industry’s biggest 
challenge and operating cost 
is in delivering the bandwidth 
required for 4G LTE backhaul.”

According to the ITU, 4G 
mobile networks are defined 
as providing at least 100 Mbps 
peak capacity for high mobility 
applications, and 1 Gbps for 
stationary applications. This 
massive jump in performance 
definitions from 3G to 4G is one 
of the key drivers for backhaul 
capacity needs, and is the main 
reason that the multiple T1/E1 
copper circuits and microwave 
links previously sufficient for 

Backhaul to  the future

The exceptional growth 
of smartphones 
represents deep joy 
for manufacturers, 

vendors and networks alike. 
According to a GSMA report, 
by 2020, two out of every 
three connections globally 
will be smartphones - their 
incremental growth will grow 
three-fold over the next six 
years to reach 6bn by 2020. 
Additionally, by 2020, four 
out of every five smartphone 
connections worldwide will 
come from the developing 
world.

Again, all very good news for 
the abovementioned players, 
but with the global expansion 
of 3G networks in developing 
markets, the burgeoning 
number of 4G networks 
surfacing over the near horizon 
and the surmised benefits 
of 5G, mobile networks will 
predominantly become the 
global communication networks 
carrying voice and data.

With speeds up to 1Gbps, 
LTE-Advanced (Long Term 
Evolution) will spur the next 
wave of market growth and 
according to ABI Research, this 
will account for 37.3% (750m) 

By 2020, two out of every three connections globally will be smartphones
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Kendrick Struthers Watson reports on the continued rise of smartphone use                 and the network engineering and infrastructure challenges it has created

yesterday’s 3G backhaul will 
be forced to transition to fibre 
or higher-capacity wireless 
backhaul solutions. 

In 2009, the average high-
density base station capacity 
was 5-20 Mbps. Early 2014, 
100 Mbps to 500 Mbps was 
the projected minimum viable 
capacity per urban cell site. 
Cell site backhaul will inevitably 
grow to hundreds of megabits 
per second per cell site, and 
gigabits per second in the 
aggregation networks. 

With the rapid rollout of LTE 
came the migration of backhaul 
networks from copper-based 
T-1 private line services 
to fibre-based Ethernet 
services. As LTE networks 
have expanded and devices 
have gained widespread 
traction, traffic has grown. 
Traffic growth, combined with 
end-user pricing actions, 
has driven mobile network 
operators to look for more cost 
effective methods of managing 
networks. This search over 
the last four years has opened 
the door for dark fibre-based 
backhaul. In the long term, 
questions remain about its 
impact on the ecosystem. Is 
dark-fibre-to-the-tower the 
next move for all macrocell 
environments or is it only 
applicable to towers in tier-one 
markets?

sEvErAL sOLUTiONs?
According to a recent report 
from Infonetics Research, 
high-frequency fibre will make 
up an increasing proportion 
of installed mobile backhaul 
connections and by 2018 
that proportion will be just 
under 50%. With mobile data 
traffic projected to increase 

61% CAGR from 2013 – 
20181, mobile operators are 
evolving their infrastructures 
to accommodate new 
bandwidth-hungry services to 
support the ever increasing 
traffic demands by investing 
in higher-bandwidth tower 
connections and new 
backhaul solutions.

One of these may include a 
solution offering voice, data 
and management traffic onto 
the same packet infrastructure 
in a ‘one pipe to the tower’ 
scenario. This could support 
the required security features, 
prioritisation and protection 
schemes allowing various 
types of traffic as well as 

those from multiple operators, 
to transit the same packet 
connection.

There is little doubt that LTE 
services will consume huge 
amounts of data and there are 
several methods to acquire 
the most suitable backhaul 
solutions.  It is known several 
mobile operators are evaluating 
SDN and NFV (Software 
Defined Networks and Network 
Functions Virtualisation) in 
the search for more flexible 
and cost-effective backhaul. 
However, more than 60% 
of network operators  were 
currently either evaluating 
or unclear on SDN/NFV 
deployment. Richard webb, 

directing analyst at Infonetics 
said, “The mobile network is 
evolving to incorporate small 
cells, distributed antenna 
systems (DAS), remote radio 
heads (RRH) and wiFi and 
when the macrocell layer 
does the heavy lifting when it 
comes to traffic handling, the 
backhaul network behind all 
this is becoming increasingly 
complex.”

Interestingly, of the 
respondents in the Infonetics 
Research survey, the majority 
replied that Ethernet on fibre 
for macrocell backhaul 
connections would be the 
most used technology by 
2016. Will they be correct? 

Backhaul to  the future

The massive jump in 3G to 4G performance definitions is one of the key drivers for backhaul capacity needs
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Julie Kunstler

Wireline access  back in favour  

Subscribers want 
content everywhere; 
however, in the 
home, the viewing 

device is larger than the 
smartphone, requiring 
significant bandwidth. we 
are seeing consolidation 
between wireless and wireline 
operators, such as Vodafone’s 
acquisition of cable operators, 
and wireless operators, such 
as China Mobile, deploying 
FTTH networks. 

FTTx technologies are 
supporting nonresidential 
markets, including business 
subscribers and MBH (mobile 
data backhaul). Google Fiber 
has expanded its Kansas City 
1G symmetrical service to 
businesses, and several North 
American cable operators 
are now deploying FTTx 
PON for business services. 
Nonresidential applications 
provide higher ARPU (average 
revenue per user) than 
residential services, leading 
to faster FTTH network 
monetization. With faster 
network monetization, CSPs 
are more likely to expand their 
FTTH networks.

1G city deployments are hot 
in the US with deployments by 
telco operators, municipalities, 
electric utilities and OTT 
players, such as Google. 
CSPs (communications service 
providers) are learning that a 
community approach can lead 
to high take-rates, thereby 
accelerating ROI. 

Equipment vendors are 
developing FTTH solutions 
for MDUs. MDUs represent a 
significant portion of residential 
premises in many cities around 
the world. MDU-focused 
solutions are becoming 
cost-effective, leading to 
higher subscriber take-rates 
and thereby improved FTTH 
network monetization. 

The wireline access 
equipment toolbox is full. 
The access market is 
complex given local and 
regional factors, such as 
local loop distances, copper 
quality, costs of laying 
fibre, competition between 
CSPs, regulations regarding 
local loop unbundling, and 
bitstream sharing. Today, 
CSPs have a wide choice 
regarding copper, fibre, 
and coax technology and 
equipment upgrades; they 
can deploy solutions to 
support future customer 
requirements while taking 
advantage of existing 
network infrastructure 
and meeting government 
regulations. 

rECOrD LEvEL FTTX PON OLT 
sHiPMENTs iN 3Q14
OLT port shipments were 1.44 
million for 3Q14, representing 
2% growth sequentially and 
31% YoY growth, as shown in 
Figure 1. 

Strong OLT port shipment 
levels were due to new and 
continued FTTx network 
builds. China Telecom is 
continuing to expand its PON 
network, including the use of 
EPON in selected provinces. 
In North America, AT&T, 
CenturyLink, and Google Fiber 
are continuing FTTx PON 
deployments. In addition, 
several large North American 
cable operators (MSOs) have 
begun to build FTTx networks. 

Source: Ovum

FIGURE 1: GLObAL FTTx PON OLT PORT ShIPMENTS by qUARTER, 4q12–3q14

As PON shipments hit new levels in 2014, Julie Kunstler explains why this 
really was the year of resurgence for wireline access
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Wireline access  back in favour  
In Asia-Pacific, numerous 
operators, including China 
Mobile, are continuing 
expansion. Numerous 
operators in Europe and 
South & Central America 
(SCA) are also continuing 
network builds.

Asia-Pacific continued to 
dominate consumption of OLT 
port shipments, representing 
88% of shipments in 3Q14, 
followed by EMEA with 6%, 
and North America and SCA, 
each with 3%.

rECOrD LEvEL FTTX PON 
ONT/ONU sHiPMENTs iN 3Q14
As shown in Figure 2, 
combined GPON and EPON 
ONT/ONU shipments for 3Q14 
reached 15.7 million, a 14% 
increase sequentially and a 
34% increase YoY. 

• GPON ONT/ONU shipments 
reached a record high of 
11.1 million, representing an 
increase of 13% sequentially 
and 47% YoY. 

• EPON ONT/ONU shipments 
were also strong, at 4.6 
million, a 16% sequential 
increase and a 9% YoY 
increase.

ONT/ONU shipments were 
strong as subscribers 
were brought onto FTTH 
networks and as non-FTTH 
applications increased. Asia-
Pacific continued to dominate 
consumption of ONT/ONU 
shipments, representing 86% 
in 3Q14, followed by EMEA 

with 8%, North America with 
4%, and SCA with 3%.

WirELiNE ACCEss is HOT; 
POsiTivE TrENDs FOr PON 
sHiPMENTs ArE LikELy TO 
CONTiNUE
1G FTTH in the US, not 
just by Google Fiber - CSP 
announcements regarding 
the deployment of 1G FTTH 
networks are continuing. 
1G is no longer just a 
Google Fiber story. 1G 
FTTH developments are 
focused on the US; the 
US wireline access market 
needed a boost following 
Verizon’s FiOS network 
buildout. Alcatel-Lucent 
and Cisco, along with 
second-tier vendors, such 
as Adtran, Calix, and Zhone, 
are all benefiting from this 
phenomenon.

TWDM PON picking up 
momentum; non-FTTH 
applications provide the 
push - Several CSPs are 
using FTTH PON for business 
services, including enterprise 
deployments and MBH 
(mobile data backhaul). In 
North America, Bright House 
Networks, CenturyLink, and 
Telus, among others, are 
deploying PON for MBH. 
Outside of North America, 
many CSPs are evaluating and/
or testing PON for MBH, such 
as China Telecom, Telekom 
Malaysia, KDDI, and Telkom 
Indonesia.

• TwDM PON is emerging as 
the next-gen PON technology 
that will be able to support 
different types of traffic for 
multiple customer types on 
the same network, with “pay-

as-you-grow” deployment 
options. We expect to see 
testing of early TWDM-PON 
solutions in 2015. 

• we are seeing small 
shipments of 10G EPON, 
but there have been very few 
shipments of 10G GPON 
to date. The likely upgrade 
path for GPON will be from 
2.5G GPON to TWDM PON, 
skipping over 10G.

North American cable 
operators (MSOs) adopt 
multiple technologies to 
expand bandwidth - Cable 
operators are adopting a 
variety of technologies to 
increase bandwidth to 
subscribers. Several cable 
operators are deploying PON 
for FTTH and non-FTTH 
services in selected regions. 

Source: Ovum

FIGURE 2: GLObAL FTTx PON ONT/ONU ShIPMENTS by qUARTER, 4q12–3q14
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The theme for FTTH Conference 2015 is ‘Creating a Connected Continent’

A Warsaw welcome
The 12th FTTH Conference, organised by the FTTH Council Europe, is set to take place from  
10 to 12 February in Warsaw, Poland.

The FTTH 
Conference is the 
largest fibre-
to-the-home 

specific conference in 
the world, with the 2014 
event, which took place 
in Stockholm, attracting 
in excess of 3,000 
attendees. It is now widely 
considered as the main 
networking platform for 
anyone with fibre access 
networks interest.  

The 2015 event, which will 
be held at the International 
Expo Centre XXI, in Warsaw, 
will see representatives from 
the European Commission, 
national government and 
municipalities, operators, 
service and application 
providers, analysts, experts 
and industry media gathered 
to discuss the latest FTTH 
products, solutions and 
trends with around 100 
FTTH Council members. 

Exhibiting companies 
include Alcatel-Lucent, 
Anritsu, Cisco, Corning, 
Diamond, Ericsson, 
Fujikura, General Cable, 
Huawei, JDSU, Senko, TE 
Connectivity and UTEL. 

The theme of the 2015 
Warsaw event is ‘Creating a 
Connected Continent’ and 
Karin Ahl, President FTTH 
Council Europe said “The 
timing for Warsaw to host 
the FTTH Conference 2015, 
the world’s largest FTTH-
focused event, is perfect 
since Poland is widely 
implementing its broadband 
infrastructure. This event is 
the opportunity for people 
across Europe, and around 
the world, to connect and 
discuss the latest advances 
in the deployment of fibre to 
the home.”

Event organisers, the 
FTTH Council Europe, 
have received full support 
from the host country, 
Poland, with patronage 
from the Polish Ministry 
of Infrastructure and 

Development (MIR - 
Ministerstwo Infrastruktury 
i Rozwoju), the Ministry 
of Administration and 
Digitization (MAC - 
Ministertwo Administracji i 
Cyfryzacji) and the Office of 
Electronic Communications 
(UKE - Urzad Komunikacji 
Elektronicznej). Magdalena 
Gaj, President of UKE, 
who will address the 
audience during the opening 
ceremony, said “Poland’s 
national broadband plan 
is fully aligned with the 
European Digital Agenda, 
which requires that 100 % of 
households and companies 
should have access to 
internet connectivity of at 
least 30 Mbps and 50 % of 
households and companies 
have access to internet 
connectivity of 100 Mbps by 
2020. We share a common 
goal: to ensure that high-
speed access to the Internet 
should become accessible 
to everyone. We are 
proud to receive the FTTH 
Conference in Warsaw and 
we look forward to a very 
successful event.”
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13:00-17:30
• Workshop: optimising 

network planning 
and roll-out of fttx 
deployments: how to 
increase the success 
of your fttx project
Organised by: GE, 
FiberPlanIT by Comsof 
and Alcatel-Lucent

13:00-17:30
• Workshop: cost 

reduction and 
efficiency gains in 
ftth: an overview of 
important factors and 
practical experiences
Organised by: TKI, 
Comsof and Rala

13:00-17:30
• Workshop: the 

fundamentals of ftth 
networks engineering 
- training, testing, 
connectivity
Organised by: CTTS 
Training, Exfo, Fujikura

10:00-17:30
• Workshop: 

governmental day
Organised by: atene 
KOM

13:00-17:30
• Workshop: transform 

your city into a smart 
city
Organised by: Smart 
Cities Committee, 
FTTH Council Europe

10:00-17:30
• Workshop: investors 

day: private and public 
funding models for nga
Organised by: 
Financing Committee, 
FTTH Council Europe

10:00-17:30
• Workshop: 

transmission 
technologies and 
fibre optics are the 
foundation for ftth 
deployments
Organised by: 
Deployment & 
Operations Committee, 
FTTH Council Europe

13:00-17:30
• Workshop: ftth enables 

a world of applications
Organised by: World 
of Applications 
Committee, FTTH 
Council Europe

WOrkSHOP TOPICS    10 FEBrUAry

11 February
09:30 - 10:15
• Opening Session

10:15 - 11:10
• Keynote

11:45 - 12:05
• View of European Commission

12:05 - 13:00
• Executive Operators Panel

14:15 - 15:30
• FTTH Market Update: Panorama, forecast and global view
• Will Europe meet the Digital Agenda targets?
• Deploy FTTH and save money

16:15 - 17:45
• FTTH in Central & Eastern Europe
• National Broadband Plans & FTTH
• Do it once - do it right: How to choose the best FTTH 

solution for your project

12 February
09:15 - 10:45
• winning the Fibre-Race: who will deploy FTTH?
• Connected cities, connected homes and connected 

continent
• Marketing is king! Connect your customers to FTTH

11:30 - 12:45
• FTTH Success Stories & Consumer Satisfaction
• How to get your FTTH network financed?
• FTTH is more than just connecting Homes: Enabling 

mobile networks and smart services

14:00 - 15:15
• Rural Europe and Digital Divide: How to connect ALL 

of Europe?
• What to do with 1 Gbp/s - the future of Services and 

Applications for FTTH
• From FTTB to FTTH - How to solve the in-House 

cabling

CONFereNCe TOPICS

The World of Applications Dome
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DiaMonD

HE-2000 The revolutionary fibre optic  
connector for harsh environments

Diamond has developed 
the new rugged, 
reliable, push-pull 
actuating HE-2000 

harsh environment connector 
with superior optical and 
mechanical performance for 
demanding applications.

Built around the innovative 
Diamond Multipurpose (DM) 
insert, the HE-2000 connector 
incorporates four termini using 
Diamond’s two-component 
ferrules, assembled with 
the company’s Active Core 
Alignment (ACA) process 
for unparalleled fibre core 
concentricity. Also available are 
electrical contacts for hybrid 
E/O applications.

The optical and electrical 
termini are protected from dust 
and water with the unique 
automatic protection shutter 
on the plug connector and a 
manual shutter on the bulkhead 
receptacle.

The HE-2000 connector is 
available for MM, SM (PC/APC) 
and small-core single mode 
fibre, polarization-maintaining 
(PM) fibre, and other specialty 
fibre types.

Furthermore, Diamond 
splice-on termini can be field 
terminated with the Diamond 
ZEUS D50 HE fusion splicer, 
allowing for in-service repairs 
and special installations.

FEATUrEs AND BENEFiTs
• Automatic protection shutter 

on the plug connector (manual 
on the bulkhead receptacle)

• Harsh-environment resistant 
plasticshell, nylon with 25% 
fibre-glass reinforcement

• IP class: Mated IP67, unmated 
IP65, or IP67 with additional 
protection cap

• Easy ferrule front-face access 
for cleaning & inspection

• Push-pull mechanism for easy 
mating and handling

• Mechanical and color coding 
upon request

• Electrical pin diameter: 1mm 
(18AWG)

• Easy termini insertion and 
removal for field termination 
and repair

CHArACTErisTiCs OF 
DM iNsErT 
• Precise and repeatable 

pre-alignment, thanks to the 
well dimensioned hollow 
guide pins

• Interacting, space saving 
pre-alignment hollow  
guide pins

• Resilient alignment sleeve 
protected in the hollow pre-
alignment guide pins

• Alignment sleeves 
individually removable for 
easy cleaning

• Full protection of the optical 
elements from all external 
influences such as rotational, 
bending and/or lateral stress

• Ability for mechanical keying
stand s11

The NeW Fiber Visualizer  
- Get a clearer view of your fibre issues

Anritsu has introduced 
the Fiber Visualizer 
for its MT9090A 
Network Master 

platform, creating a field 
test solution that simplifies 
conducting highly accurate 
measurements of fibre cables, 
connections, and splices when 
installing or maintaining high-
speed, FTTH, CATV, Access, 
Mobile Backhaul, FTTA, DAS 
and Metro networks. Fiber 
Visualizer, which allows field 
technicians of any skill level 
to have access to the most 
advanced testing capabilities, 
makes fibre testing easier 
and faster by automatically 
selecting the correct testing 
parameters, analyzing the 
data, and providing a clear 
PASS/FAIL summary of the 
results. 

“Integrating Fiber Visualizer and 
the MT9090A Network Master 
truly changes the way OTDR 
testing is performed and results 
are documented,” commented 
Stephen Colangelo, Senior 
Business Development 
Manager at Anritsu. “More 
importantly, Fiber Visualizer 
ensures technicians and 
contractors from non-optical 
backgrounds who now work in 
areas such as DAS or FTTA will 
effortlessly achieve complete 
and accurate results.” 

Fiber Visualizer provides an 
easy step-though process for 
optical fibre testing, including 
parameter selection, trace 
acquisition, event analysis, 
PASS/FAIL acceptance, and 
report generation. A graphical 
summary of the entire fibre 

is presented when 
testing is complete to 
provide users with an 
unmatched level of 
visibility into the fibre 
span. A dedicated 
button allows users to 
quickly toggle between the 
icon-based graphical summary 
and the OTDR trace, while a 
comprehensive customized 
PDF report of the results is also 
quickly generated. 

Combining Fiber Visualizer with 
the MT9090A Network Master 
µOTDR, which features market-
leading performance, ensures 
technicians and contractors 
have an all-encompassing test 
tool. The MT9090A Network 
Master has extremely short dead 
zones of less than 1 meter and 
a dynamic range of up to 38 dB. 

It also features multi-wavelength 
(1310 nm/1550 nm; filtered 
1650 nm or 1625 nm) testing 
with Macro Bend detection and 
connector inspection, all in a 
battery-operated design that 
measures 19x9.6x4.8 (cm) and 
weighs 700 g. 

Fiber Visualizer is standard on 
new MT9090A Network Master 
µOTDR models. Existing users 
can upgrade their MT9090A 
units free of charge. Fiber 
Visualizer is also available 
on the Anritsu MT9083x2 
ACCESS Master OTDR.
stand b21
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www.ftthconference.eu

See you next year in Luxembourg

16 to 18 February 2016

FTTH Conference 2016
Save the date!
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icotera

Icotera introduce new 
residential FTTH gateway

Addressing the demand 
for future-proof P2P 
fibre networks, Icotera 
recently announced 

the launch of the i6800 - 
An innovative layer 3 P2P 
residential FTTH gateway that 
delivers backwards compatibility 
with any 802.11a/b/g/n WiFi 
certified device and, utilising 
its 802.11ac solution, up to 6 
times the bandwidth of similar 
products on the market.

The i6800 is vendor 
independent with the CPE 
not locked into any specific 
proprietary back-end network 
system, allowing for third party 
access points to be connected. 
This means that there are no 
limits as to what systems and 
products can be included in 
network operator, or service 
provider network architecture, 

either before or after the fibre 
termination point. The FTTH 
gateway can be controlled 
using a number of management 
protocols, or through Icotera’s 
zero-touch auto provisioning 
mechanism.

“With this product we are 
bringing a fantastic Wi-Fi 
solution to market that enables 
end-users to experience stability 
from wireless connections on 
pair with fixed connections” said 
CTO, Kim Esben Jørgensen.
stand s04

huber + suhner

Skylane Optics showcase FTTx network solutions portfolio

Today’s 
communications 
market requires faster 
and more reliable 

networks. Bandwidth demand 
is growing at a rapid rate and 
a high level of scalability is 
now a mandatory requirement. 
Optical fibre is one of the best 
solutions to fulfil FTTx network 
constraints and Skylane Optics 
are specialists in the last mile 
connectivity, fibre-to-the-home 
(FTTH) and fibre-to-the-building 
(FTTB) markets. Whether 
Active Ethernet Networks or 
Passive Optical Network, their 
engineers will work closely with 
their customers to find the best 
solutions for every application.

Active Ethernet Networks use 
a point-to-point architecture, 
in which each end-customer 
is connected to the Central 
Office (CO) on a dedicated fibre. 

In order to increase CO port 
density, Skylane Optics provide 
Compact SFPs, which combine 
two single fibre transceivers into 
one SFP form factor. Associated 
to the SFP single fibre upstream, 
Skylane Optics offer a fibre-
effective solution for Active 
Ethernet Networks. In addition, 
the Compact SFP significantly 
reduces the overall power 
consumption at the CO side. 

Passive Optical Networks 
are deployed using point-to-
multipoint fibre connections to 
the customer premises. The 
use of Skylane Optics passive 
optical splitters enables the 
Central Office to serve multiple 
customers (1 to 128) from 
one single port. The company 
also offer a full range of GPON 
transceivers, such as GPON 
SFP for OLT/ONU available in 
class B+ and class C+. 

The Skylane Optics GPON Stick 
connects Active Ethernet CPEs 
to Passive Optical networks. The 
GPON Stick is a complete ONU 
embedded in a SFP form factor 
which will perform conversion 
between GPON and Ethernet 
protocols, and is compatible with 
major vendors’ OLT. 

All products are characterized 
by high quality and 
performance, combined with 
strong technical support, 
enabling customers to build 
cost-optimized network 
solutions, solving existing and 
future capacity needs.
stand s02

H uber+Suhner 
has set a new 
benchmark for 
outdoor fibre 

optic connectivity with the 
launch of its new Q-ODC-12 
interface for industrial and 
FTTA applications. Designed 
to be the smallest and most 
robust products in their 
class, the new connectors 
also have the highest fibre 
density and have achieved 
outstanding results in a 
series of rigorous industry 
tests to ensure durability, 
performance under extreme 
conditions  and water, dust, 
corrosion, and vibration 
resistant.

The Q-ODC-12 connectors 
also achieved excellent 
performance in the IP6X 
dust ingress testing and in 

extended IPX8 tests for water 
immersion.

The successful results 
achieved in the external 
industry tests and the 
rigorous internal tests 
demonstrate beyond doubt 
that these connectors 
can be deployed in a 
wide variety of outdoor 
environments applications 
including FTTA (Fiber to 
the Antenna), railway, ship 
building, defense, wind and 
power energy, industrial 
automation, offshore and 
mining. Huber+Suhner is 
a major supplier to all of 
these industries and the 
new connector range will 
significantly enhance the 
company’s portfolio and 
presence in these markets. 
stand g16

The new Q-ODC-12 remote radio 
interface family from Huber+Suhner 
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We invite you to 
visit us at OFC 2015
German Pavilion
booth 1219

www.hhi.fraunhofer.de

 Our technology enables your design

 A full software design kit is in place

 Packaging services offered by 
our partners

 Use our predefined building blocks 
or design your own!

DUAL-POLARIZATION COHERENT RECEIVER CHIP WITH INTEGRATED TUNABLE LOCAL OSCILLATOR 

FOUNDRY SERVICES ON PHOTONIC InP INTEGRATION PLATFORM

 Based on HHI´s PolyBoard technology

 Tunable InP/Polymer Bragg Grating Laser as 
integrated local oscillator

 Integrated Polarization Beam Splitter and 
Polarization Rotator

 On-chip low-power Variable Optical 
Attenuators

 25 GHz photodiode arrays can be vertically 
coupled via integrated 45° mirrors

141217_Anzeige_AWG_Nexus_PC_v5.indd   1 18.12.14   12:27



OFC, the largest 
conference and 
exhibition for optical 
communications and 

networking professionals in the 
world, will take place at the Los 
Angeles Convention Center, 
between Sunday 22nd and 
Thursday 26th March, offering 
some of the biggest names in 
the field, key networking and 
partnering opportunities and 
insights and inspiration on the 
major trends and technology 
advances shaping the industry. 

Over 12,000 attendees, 
representing 65 countries, are 
due to attend and interact with 
over 550 companies, from 
network and test equipment 
vendors to systems and 
component manufacturers, 
software, fibre cable and 
specialty fibre manufacturers. 
Exhibitors include ADVA, CIENA, 
Ethernet Alliance, Finisar, Fujitsu, 
Infinera, Inphi Corporation, 
Molex, NTT and the Optical 
Internetworking Forum. 

The conference unites 
service providers, 
systems companies, 
enterprise customers, IT 
businesses and component 
manufacturers, with 
researchers, engineers 
and development teams 
from around the world. The 
comprehensive technical 
program includes hundreds 
of sessions, workshops, 
tutorials, short courses 
and paper presentations 
on the latest optical 
communications research 
from more than a dozen 
topical areas. 

Three exhibit hall theaters of 
business programming will 
feature expert presentations 
from major global 
brands and key industry 
organizations, including 
Deutsche Telekom, Google, 
IBM Research, juniper, 
Microsoft, Orange Labs, 
Sprint, Telecom Italia and 
Verizon.

hot topics for 2015 include:
• 100G/400G network design and optimization

• Amplification, fibre, and multiplexing techniques for 
capacity scalability

• Cloud and data centre networking

• Digital signal processing for optical fibre 
communication systems

• High-speed electronics and opto-electronics for 
terabit optical networking

• Silicon photonics and integrated photonic subsystems 
for datacom and telecom

• Virtualization and software defined networks (SDN)

• Wavelength agile access networks

OFC 2015 will take place at the Los Angeles Convention Centre

Back in LA
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OFC PLENAry sEssiON
Tues, Mar 24

8 – 10 a.m
Join these industry leaders for a 
unique perspective into today’s 
business realities:

Undersea Fibre Optic Cables – 
Enabling a Connected World
Neal S. Bergano, Vice President, R&D and 
Chief Technology Officer, TE Connectivity 
SubCom, USA

Talk Title TbA
Pradeep Sindhu, Founder, Vice Chairman, 
and Chief Technology Officer, Juniper 
Networks, USA 

How Algorithms shape Our 
Networked World
Kevin Slavin, Assistant Professor of Media 
Arts and Sciences, MIT Media Lab, USA

TECHNiCAL PrOGrAMME
sun, Mar 22  - Thurs, Mar 26

Hundreds of educational 
workshops, short courses, 
tutorial sessions and invited talks 
covering hot topics such as 
cloud and datacentre networking, 
bandwidth exhaust (space division 
multiplexing), 1Tb and beyond 
optical networking,  virtualization and 
software-defined networks, silicon 
photonics, integrated photonics, 
and more.

POsT-DEADLiNE PAPEr 
PrEsENTATiONs
Thurs, Mar 26

6 – 8 p.m.
Post-deadline papers give 
conference attendees the 
opportunity to hear new and 
significant research in rapidly 
advancing areas at the earliest 
possible opportunity. The post-
deadline session highlights only 
those papers judged to be truly 
excellent and compelling in their 
timeliness.

rUMP sEssiON
Tues, 24 Mar 2015

7:30 PM - 9:30 PM

is it ‘Game Over’ for Hardware?
Overview of the Session

Some industry trends like SDN 
appear to make optics hardware 
engineering and innovation 
irrelevant and shift innovation into 
software-based network control. 
Other industry trends like Silicon 
Photonics appear to create great 
new opportunities for hardware 
innovation.
Questions for Discussion

• Are reliable optics no longer 
needed? Is it cheaper to just 
replace failed units since the 
failure doesn’t impact operation 
in a software-controlled 
environment? Or do super 
cheap optics require even 
more creativity from hardware 
engineers?

• If the expectation of low cost for 
advanced new optics guarantees 
there is no return on hardware 
R&D, who will innovate? who will 
pay for innovation?

• Does the optics hardware design 
paradigm need to change to 
keep hardware design relevant?

• Will the promise of Silicon 
Photonics fab-less design 
rescue optics hardware 
innovation through an ASIC 
design paradigm that has been 
successful in the IC industry? Will 
the resulting short design cycles 
create great new opportunities 
for hardware innovation?

• Low noise EDFAs enabled WDM, 
what will be the next big enabling 
technology? Will it     be in 
hardware or software?

• What new datacentre and 
transport applications will 
be enabled by low cost fully 
integrated optics?

• When will optics replace copper 
traces for board and chassis 
level interconnect and which 
innovations will make it happen? 
Will the required extreme low 
cost further dilute the return on 
optics R&D investment?

• Is optical switching and 
computing in the datacentre a 
great opportunity or will it remain 
a niche application? Do we need 
hardware or software innovation 
to make it happen?

sPECiAL syMPOsiA
Tues Mar 24 -  Thurs, Mar 26

beyond The Gold box: The Future 
of integrated Optics
The on-going explosion of data and 
the need to move and process it 
efficiently demands ever greater 
amounts of optical I/O at every level.  
A special symposium at OFC 2015 
will focus on how packaging and 
integration may be used to lower 
cost for different applications in 
the network.  A consistent theme 
will be a focus on optimizing the 
integration of optics and electronics 
as a path to dramatically reduce 
the cost of traditional “gold box” 
optical modules.  This symposium 
tackles the topic of packaging and 
integration technologies, targeting 
high capacity optical transport for 
line-side, client-side and inter- and 
intra-datacentre applications.

A dynamic line up of invited 
speakers will illustrate the 
challenges and propose solutions 
to achieve the next generation of 
optimized optical interfaces. 

Enabling the Cloud: Unleashing 
the Capabilities of Emerging 
Flexible Optical Transport 
through sDN and NFv
This symposium will attempt 
to shed light on potentials and 
benefits of combined SDN, NFV 
and programmable hardware as the 
basis of an emerging framework for 
optical infrastructure evolution for 
telecommunication and cloud service 
providers. It brings together leading 
experts from industry and research 
to discuss solutions for extending 
SDN and NFV frameworks, protocols 
and new functions in optical 
data plane technologies such as 
programmability within context 
of data center, metro and core 
networks.

Future of Broadband Access
This symposium will examine the 
trends and technologies poised 
to shape the future of broadband 
access. Key drivers, including 5G 

mobile, Internet of Things (IoT), 
and universal/unlimited access 
initiatives, as well as their potential 
ramifications on future broadband 
access will be discussed. From 
the technology perspective, 
presentations will delve into the 
competing options for the access 
segment, including a summary 
of the latest advances in fibre, 
copper, and wireless technologies. 
Important operational aspects 
affecting access networks will also 
be examined.

MArkET WATCH
Tues, Mar 24 - Thurs, Mar 26

This three-day series of panel 
sessions engages the applications 
and business communities in the 
field of optical communications. 
Presentations and panel 
discussions feature esteemed guest 
speakers from the industry, research 
and investment communities, 
including Google, IBM, JDSU, Ciena 
and others. Topics covered this year 
include the state of the industry, 
datacenter architecture and content 
delivery strategies, and a realistic 
dissection of the possibilities of PIC 
vs. Si Photonics.

sErviCE PrOviDEr sUMMiT

Wed, Mar 25

8:30 a.m. – 12:30 p.m.
This program features topics 
of interest to CTOs, network 
architects, network designers 
and technologists within the 
service provider and carrier sector. 
Randy Nicklas, executive vice 
president – engineering and CTO 
at Windstream, will deliver the 
keynote presentation, “A Division of 
Labor: The Evolving Roles of Packet 
Optical and OTN Technologies 
at Windstream.” Panels include 
“Packet Optical Convergence” and 
“Network Evolution” and feature 
leaders from a global slate of service 
providers and end users, including 
Sprint, XO Communications, AT&T, 
Comcast and more.

Technical and business 
programming highlights: 

Gary smith, President and CEO, Ciena, UsA presenting at the OFC 2014 Plenary session

www.opticalconnectionsnews.com
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FraunhoFer hhi

T he dual-polarization 
coherent receiver 
chip, with an 
integrated tunable 

laser as the local oscillator, 
is a device based on HHI´s 
PolyBoard platform, which 
enables the integration of two 
90° hybrids with polarization 
splitters (PBS) and rotators 
(PBR), on-chip variable 
optical attenuators (VOAs), 
an InP/polymer tunable 
laser as local oscillator, and 
InP-based photo detector 

arrays offering bandwidths 
of >25GHz. Such hybrid 
integration concepts pave 
the way towards low-cost 
components for coherent 
optical communications.

Fraunhofer HHI will also 
showcase Foundry Services 
for InP PICs, based on a 
generic InP platform which 
allows the integration of 
actives and passives on one 
substrate. The key elements 
of the platform are 40 GHz 

receivers, 20 GHz transmitters, 
and passive waveguides with 
a propagation loss of 1 dB/
cm. A wide range of building 
blocks are available for your 
own PIC designs, and the 
possibility of designing your 
own building blocks is also 
provided. 

Visitors will also be able 
to demo the company’s 
optical coherent frontend, 
featuring up to 70 GHz analog 
bandwidth. Designed using 
optical extender heads, the full 
bandwidth is readily available 
wherever you need it, without 
compromising signal quality 
through the use of RF cables. 
The coherent frontend operates 
on C+L-band and features a 
tunable optical 90° hybrid.

Finally, in partnership with 
VPIphotonics, Fraunhofer 

HHI is releasing version 2.0 
of the DSP-library toolkit 
for VPItransmissionMaker. 
The new version features 
advanced data-aided 
signal processing functions 
for fast and stable signal 
acquisition and equalization, 
targeting applications with 
flexible modulation format. 
Functionality for data-aided 
frame synchronization, carrier 
frequency recovery and 
channel estimation is included 
in the package. LED light 
securely transmits data up to 1 
Gbit/s with low latencies less 
than 10 ms. Optical wireless 
communication is well suited 
in environments where radio 
is not acceptable or feasible. 
The data rate adaptive solution 
enables applications like 
efficient small-cell backhauling 
with high availabilities.
stand 1219

Fraunhofer HHI present dual- 
polarization coherent receiver chip

Broadcom unveil PAM-4 
physical transceiver
I n response to the growing 

demand for higher speed 
and greater bandwidth 
over currently deployed 

infrastructures, wired and 
wireless semiconductor 
solutions provider, Broadcom 
Corporation, recently unveiled 
a line of high-speed 4-level 
pulse amplitude modulation 
physical layer transceivers. 
The PAM-4 PHYs enable 
40/50 Gb/s transmission 
rates over multiple physical 
media, including direct 
attached cables and optical 
fibre.

The company’s BCM82040 
and BCM82004 devices are the 
first in a line of 40/50/100GbE 
products that will support higher 
data throughput, over existing 
low bandwidth channels, by 
transmitting more bits per symbol. 
PAM-4 enables the transmission 
of 40 Gb/s at a baud rate of 
20Gbaud, resulting in improved 
signal integrity while re-using 
existing channels for higher data 
throughput and enabling the 
use of lower cost cables and 
optics. The PAM4-line code in 
the new PHYs require half the 
bandwidth of Non-Return-to-

Zero (NRZ) line code, resulting 
in higher throughput and lower 
total system cost and power 
consumption.

“Our new PAM-4 PHYs provide 
the ideal solution for OEMs and 
data centre operators looking 
for cost and performance 
optimisation” said Vice President 
and General Manager, Physical 
Layer Products, Lorenzo Longo. 
“This latest addition to our 
product line-up demonstrates our 
commitment to pioneering new 
technology developments such 
as PAM-4 and further solidifies 

our position as the industry leader 
in wired physical layer devices.”

Both devices are designed to 
transmit and receive 40/50G 
data over two pairs of media 
versus eight pairs of media using 
existing 4x10G quad small form-
factor pluggable (QSFP) cables. 
For 40G optical applications, the 
BCM82040 reduces the number 
of optical components and 
optical fibres required by a factor 
of four, eliminating expensive 
components and further reducing 
cost and power.
stand 1873

broaDcoM
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OFC 2015 is the year’s main event when it comes to telecom and data communications. 
Whether you’re attending one of the 300+ technical sessions, or finding solutions and 
making connections on the exhibit floor, you’ll find the knowledge and products that are 
optimizing the world of optical networking and communications.

resources to reconfigure your network

optimize

your professional value by attending industry-leading sessions

Technical Conference: 22-26 March 2015  l  Exposition: 24-26 March 2015  l  Los Angeles, California, USA

Register now.
www.ofcconference.org

The future of optical networking and communications is here.

Sponsored by: 

Managed by OSA



MoleX

Designed to simplify 
complex fi bre optic 
mapping issues, the 
OptoConnect fi bre 

routing system uses integrated 
FlexPlane optical circuitry to 
provide a complete end-to-end 
optical management system 
that interfaces with various 
manufacturers of high density 
telecom and datacom equipment 
used in communications 
systems.

OptoConnect is fully tested 
and NEBS compliant and can 
handle the most complex routing 
schemes, greatly reducing intra-
system cabling footprints and 
increasing system reliability. 

By integrating high density fi bre 
optic circuits, interconnects 
and optional 

passive components, the 
sophisticated enclosure system 
can streamline complex ingress 
and egress fi bre port mapping 
for interconnect intensive 
technologies, including mesh 
networks, wavelength selective 
switching and SDN / NFV 
topologies.

“Advanced network architectures 
are driving complex fi bre optic 
interconnection topologies, 
which are nearly impossible 
to implement with patch cord 
based connections” stated Tom 
Marrapode, director of marketing. 

Complementary products such 
as MPO and LC loopback 
connectors and MTP/MPO LC 
cable assemblies fi ll out the 
off ering to provide a complete 
optical interconnect solution 
set.  Customers also have the 
option to have Molex design an 
enclosure to meet their product 
specifi cations or use their own 
internal design that complements 
their equipment styles.
stand 1924

Testing the New 
MXC Connector
OptoTest’s LAAD-MXC 

Adapters, the fi rst 
solution designed 
in conjunction 

with USConec specifi cally 
to accommodate MXC 
Connectors, can connect to any 
of our large area detectors to 
allow for eff ortless loss testing. 
The LAAD series of adapters are 
designed to be interchangeable 
for precision testing of MXC™, 
PRIZM ®LT, and MTP, as well as 
other common connector types 
such as LC, FC, and SC. This 
means that measuring hybrid 
cables or upgrading existing 
production lines is as simple as 
changing the magnetic adapter of 
the large area detector.

When used in conjunction 
with OptoTest’s OP Series 
test equipment and OPL 
Series software, insertion loss 
measurements are the fastest 
in the industry, recording all test 
results in an easy-to-access 
format.

TheLAAD-MXC-P 
is designed to accommodate 
USConec’s MXC™ plug 
connector. The connector easily 
slides into the housing and 
snaps into place assuring a 
highly-repeatable insertion loss 
measurement.

TheLAAD-MXC-R was made 
to allow testing of USConec’s 
MXC™ receptacle connector. 
The adapter holds the connector 
in place with its unique hinged 
design to prevent the connector 
from moving during loss testing.

MXC™ and PRIZM® are 
registered trademarks of US 
Conec
stand 618

oPtoPtest

Molex launch OptoConnect 
Custom Optical enclosures

JDSU to showcase PowerChek
PowerChek is an 

innovative optical 
power meter that 
equips technicians 

to measure and document 
optical power with incredibly 
fast workfl ow effi  ciency while 
also ensuring best testing 
practices in any application 
or environment. From simple 
moves, adds, changes, and 
troubleshooting of existing 
networks to large-scale 
new deployment projects, 
PowerChek simultaneously 
enhances and simplifi es optical 
power testing. It enables 
technicians to complete 
jobs faster, correctly, and on 

time—the fi rst time. with an 
adjustable arm that rotates 
360°, 

PowerChek provides an easy 
access to any connection 
by engaging directly with 
the bulkhead. PowerChek 
is equipped with an easy to 
read touch-screen display and 
onboard memory, so users 
can measure data and store 
readings signifi cantly faster 
than with traditional power 
meters. Bluetooth-enabled, 
it pairs with various devices 
including mobile phones, 
tablets, and laptop PCs, 
letting technicians quickly 

measure power, store data, 
generate reports, and share 
their results via e-mail – all 
from the palm of their hand. 
PowerChek supports multiple 
connector types including 
SC, LC, SC-APC, LC-APC 
and more. It can measure 
wavelengths ranging from 780 
to 1625nm and store up to 
125 test results on the device, 
and has a re-chargeable Li-ion 
battery for over 12 hours of 
continuous use.
stand 1703

JDsu
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Date for your diary...

Exhibition 28 – 30 September 2015
Valencia, Spain

www.ecocexhibition.com

ThE ECOC ExhibiTiOn 2015
bringing the world the latest in optical communications
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... for harsh environment

www.diamond-fo.com
Headquarter Switzerland: DIAMOND SA, via dei Patrizi 5, CH-6616 Losone, tel. +41 91 785 45 45

Hybrid four channels modular connector (Optical/Electrical) with removable termini

Automatic protection shutter on connector (manual on bulkhead)

Harsh-environment plastic shell, nylon with 25% fiber-glass reinforcement

IP class: Mated IP67, unmated IP65

Easy ferrule front-face access for cleaning & inspection

Push-pull mechanism for easy handling

Mechanical and color coding possible

Easy field termination and repair

Visit us as the OFC, booth #1428

Diamond Multipurpose insert HE-2000
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