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We all move inextricably towards the 
world of media, content and smart 
information on multiple devices. 
Media is now consumed as a matter of 
routine, not confined to the traditional 
devices and not restricted to just 
short video clips. WiFi-enabled High 
Definition TVs require carrying media 
traffic over the air; mobile social 
networks increase streaming video to 
laptops, tablets and smartphones; and 
the rising Cloud technology demands 
prompt delivery to people who grow to 

rely on it. Good news? No doubt. But who are the winners of this brave 
new world of convergent media?

We have suggested that the Broadband Network Provider plays the 
role of a media impresario. The Impresario orchestrates the artists, 
ushers them onto the stage, facilitates the performance and all the while 
interfacing to the paying audiences. The Broadband Provider is in a 
similar position - interfacing to subscribers and facilitating content... 
except for a little problem - the Broadband Impresario has a sideshow 
that grabs the limelight and sells tickets on the side. These sideshows 
are not just a myriad of innovative websites, but include the giant OTT 
players that soak up any additional bandwidth fast and without paying 
for the network use.

If this is not enough, Net Neutrality rules may be stretched beyond the 
consumer and beyond fixed networks, into the more lucrative area of 
business and mobile content. The Cloud is ‘clouding’ the demarcation 
lines between business and consumers - higher-quality, predictability 
and guarantee of service levels are required for delivery of Cloud and 
TV-streamed Video. This requires differentiating or segregating traffic 
from ‘ordinary’ browsing. This means cashing content on access nodes 
closer to the user. This calls for more investment in the infrastructure 
funded by Cloud potential revenues. However, these revenues may be 
threatened by the regulator, if carriers are forced to open their servers to 
OTT public Cloud. Can such traffic engineering be prevented - when it 
is so crucial to the business of media delivery? The effect could be that 
Net Neutrality will chock innovation instead of fostering it. 

The Telco Impresarios have to juggle the need to stay competitive while 
funding network capacity upgrades - for their own stage performance 
and for the uninvited shows. No wonder lower-cost solutions are 
sought... In this edition you can read about Ethernet going global with 
E-LAN - multi-point connectivity and inter-operator compatibility. 
To squeeze the best of existing assets, just add ‘Vectoring’ to 
VDSL2 to compensate for ‘cross talk’, to achieve further and better 
communication. The humble WiFi is blooming, now enabling Video to 
run satisfactorily over WiFi 802.11n MIMO. WLAN is also applied to 
the ultimate mobility - enabling wireless broadband connectivity with 
fast handover on trains, subways and similar transport.

More capacity can be discovered within the existing infrastructure using 
good old remedies: Analysis, Adjustment, Automation and Alliance. 
Service assurance extracts valuable knowledge of user behaviour that 
helps to understand their content consumption experience. Adjusting 
the network configuration and optimizing its operations can yield 
further capacity. Automation of processes can streamline video delivery, 
achieving lower costs and happier customers. Most of all, sharing 
and co-operating through alliances - in particular, the CDN (Content 
Delivery Network) Federation - achieves global ubiquity of content 
delivery and reduces the overall outlay for each member.

Rebecca Copeland, 
Editor, 
Connect-World 
editor@connect-world.com 
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PROMOTIONAL FEATURE

ALOE Systems

The VoIP traffic transit market is developing fast and has expanded in 
size over the last years. Carriers’ needs grow accordingly: they require 
solutions of higher performance and greater capacity, reliable enough 
to stream heavy traffic flows. ALOE Systems has been a vendor of 
VoIP solutions for wholesale transit carriers for more than 10 years 
and has rich experience of customizing products to meet the needs of a 
particular carrier. 

The company developed a unique four-in-one platform for running 
VoIP wholesale business - MVTS II - that combines switching, 
routing, billing, and border-control functionality. All these features 
come in a product from a single vendor, which allows to decrease 
ownership costs and minimize risks connected with integration of 
third party solutions.

MVTS II is highly flexible and can be used by both relatively small 
carriers and larger, established telecom players. It can be installed on 
standard server hardware, minimizing installation cost and making 
network transformation easy and seamless. 

The ability of MVTS II to create partitions made it an ideal platform 
for implementing different business models (including SaaS) 
and allowing the creation of independent “hosted” softswitches 
within the main platform. Larger operators can allocate individual 
partitions of the system to offer “hosted” softswitch services to other 
carriers. For startups, MVTS II is a cost effective entry into the VoIP 
wholesale market. 

As a four-in-one solution, MVTS II:
• Changes the network infrastructure
• Resolves technical (routing, controlling, etc.) and business  
 (billing) issues
• Optimizes traffic routes to get more profit
• Helps to launch a startup

Small transit carriers can purchase a basic package of MVTS II and 
increase the system’s capacity and performance as their businesses 
expand. MVTS II is clustered in multiple nodes and is easily 

scalable to meet the needs of carriers of any size. Players of larger 
telecom segments choose MVTS II because the product is a highly 
customizable solution ready to meet the needs of any carrier.

MVTS II is one of the most efficient softswitches in the industry: its 
concurrent calls amounts to 150 000. 

Unique ALOE Systems’ know-hows form the main advantages of 
MVTS II that distinguish it from other products in the market: real-
time profit protection and route quality control.

• Real-time profitability protection: MVTS II routing is more 
than just ordinary LCR. The carrier can set the system to route 
traffic in whichever way that would bring more profit. Maximum 
difference between incoming and outgoing prices for calls is 
established to assure profit margins.

• Route quality control - if route quality falls below a certain 
point, the route can be blocked and reconfigured to guarantee SLA 
parameters to end clients.

ALOE Systems’ other products are MVTS Pro and ALOE Transit SBC. 

MVTS Pro is a high-performance class 4 softswitch featuring high 
capacity (1000 CPS per traffic entry point) and RADIUS accounting 
for integration with billing systems. By arranging fast traffic flow 
the product enables the carrier to expand the network even if it is 
compiled of dissimilar components. 

ALOE Transit SBC is a session border controller that combines 
security, media management, and transcoding services in a single, 
highly scalable software platform. The product can be easily deployed 
in complex network structures and features network topology hiding 
and distributed architecture, which makes the network less vulnerable 
to malicious attacks.

Visit www.aloe-systems.com for more information. l

ALOE Systems: Efficient Solutions 
for Transit VoIP Carriers
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Video and Content up Against Regulations

Cloudy Forecast: No Need for Rainmakers
by Prayson Pate, CTO, Overture Networks

The Cloud hovers over the intersection between public Internet and business computing, thus 
straying into the battlefields of Net Neutrality. The US FCC rules to prevent discriminating 
traffic apply (so far) only to fixed networks and to the consumer market but could they 
be extended further? Cloud and Content delivery requirements of higher QoS spec and 
guaranteed performance goes against Net Neutrality. What’s more, if access networks that 
share delivery of Internet and business traffic will also fall under the Net Neutrality rules, 
content distribution will not utilize access nodes, which optimizes delivery, and further 
investment in infrastructure will not be recoverable. If such extended regulations are imposed, 
innovation will be chocked, not encouraged, as intended.

Prayson Pate is CTO of Overture Networks. Mr Pate brings more than 24 years of experience developing software and hardware for 
networking products to Overture. He began his career in 1983 at FibreLAN, moved to Bell Northern Research (Nortel) and joined 
Larscom in 1992. He has extensive hardware/software design and management experience, and served as Director of Engineering at 
Larscom before co-founding Overture. Mr Pate is active in standards bodies such as the MEF and IETF, and he was chosen to be the 
co-editor of the pseudowire emulation edge-to-edge (PWE3) requirements and architecture documents (RFCs 3916 and 3985). He has 
assembled a team of experienced engineers at Overture with a strong track record of developing innovative carrier class products. 

Prayson Pate holds a BS in electrical engineering and computer science from Duke University and an MS in electrical and computer 
engineering from North Carolina State University. He holds nine patents.

The advent of cloud computing has provided end-
users with the benefits of economical and scalable 
applications and infrastructure. The constant 
reduction of the cost of computing power and 
storage along with the increasing bandwidth in the 
network combine to open the door to applications 
that were not even on the horizon a few years ago. 
Popular services like Google, Facebook, Netflix, 
Amazon and Salesforce are built on behind-the-
scenes support: fast networks, powerful servers, 
inexpensive storage and virtualization. Together, 
these tools comprise the basis of what is now 
called cloud computing. 

Why the explosive growth in this area? One driver 
is that the open and collaborative nature of the 
Internet supports rapid innovation. Another driver is 
that users value these cloud services, and are willing 
to pay for them. Today payment is both direct 
(subscriptions to Netflix, pay per song on iTunes) 
and indirect (advertising on numerous websites).

Service providers are competing actively for 
these customers. The providers are making 
large investments in computers, storage, 

networking equipment and facilities to 
support the demand, demonstrating that an 
open market for a valuable service provides 
an ideal environment for innovation.

Major telecom service providers and cloud 
providers recognize the opportunities to 
improve the user experience by cooperation. 
This cooperation may be contractual between 
independent entities, or through vertical 
integration. In either case, the value is achieved 
through the recognition of the special requirements 
for cloud services, and the optimization of the 
offerings to match these demands.

At the same time, the same service providers are 
struggling with the best-effort services provided 
to consumers. The bandwidth demand for these 
services are high, but the prices that consumers 
will pay is limited. In addition, there is movement 
towards increased scrutiny and regulation under 
the banner of network neutrality, which governs 
certain aspects of network access (more on 
that later). There are arguments for and against 
regulatory intervention, but there is general 

agreement that the current target is the battle over 
public Internet access used by consumers. 

While the battle over network neutrality is focused 
today on consumer applications, there are broader 
implications for service providers. The intersection 
of public Internet access with cloud computing 
(especially in the area of Content Delivery 
Networks - CDNs) provides an opportunity for the 
various parties to leverage lobbyist ‘rain makers’ to 
influence otherwise commercial agreements. 

The large revenue involved with cloud applications 
creates a temptation to try to apply legislative or 
regulatory pressure to broaden the applicability of 
network neutrality, and to tilt the playing field in 
favour of particular players, who are usually large and 
established in their markets. The prospect of onerous 
regulation not only complicates current applications, 
it endangers further innovation and competition.

Rules of the road

Any such cooperation must be carefully 
considered in light of Network Neutrality. There 
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Video and Content up Against Regulations

are numerous definitions of Network Neutrality 
and what it means, but the most important one in 
the US is the view of the FCC. The FCC’s ‘Open 
Internet’ rules (http://www.fcc.gov/guides/open-
Internet) are straightforward:

1. Transparency: Broadband providers must 
disclose information regarding their network 
management practices, performance, and the 
commercial terms of their broadband services.

2. No Blocking: Fixed broadband providers 
(such as DSL, cable modem, or fixed wireless 
providers) may not block lawful content, 
applications, services, or non-harmful devices. 
Mobile broadband providers may not block 
lawful websites, or applications that compete 
with their voice or video telephony services.

3. No Unreasonable Discrimination: Fixed 
broadband providers may not unreasonably 
discriminate in transmitting lawful network 
traffic over a consumer’s broadband Internet 
access service.

The scope of these rules is currently limited to 
fixed providers and consumer access. However, 
the needs for cooperation and optimization 
in the network, along with the numerous 
adjacencies of technologies and services open 
the door to expansion of these rules.

Trend 1: Dynamism in the Cloud

Cloud computing has become so important that the 
US National Institute of Standard and Technology 
(NIST) has issued a definition:

Cloud computing is a model for enabling 
ubiquitous, convenient, on-demand network 
access to a shared pool of configurable 
computing resources (e.g., networks, servers, 
storage, applications, and services) that can be 
rapidly provisioned and released with minimal 
management effort or service provider interaction. 

The current cloud offerings are certainly ubiquitous 
and on-demand. However, the typical access service 
offerings provided today are static, and the Service 
Level Agreements (SLAs) are defined in terms 
of black box parameters. Going forward, telecom 
operators see an opportunity to optimize these 
services for particular applications, as well as for 
variable usage and bandwidth on demand. 

Particular opportunities for value-added 
collaboration include:

• better coordination of high bandwidth 
and low latency required by the dynamic 
properties of virtual machines
• better alignment of SLAs and QoS 

models with the requirements of network 
access to cloud services
• more efficient handoffs between data 
centres and access networks

All of the above collaboration areas require 
knowledge of the supported services and preferential 
treatment of the associated network traffic. 

Trend 2: Distribution of data 

The rising popularity of cloud services 
contributes to increased demand for high-
bandwidth access. This demand can be 
addressed in several ways:

• deployment of faster access technologies 
in the last mile
• increase in the bandwidth available in the 
metro and backbone networks
• optimization of the delivery of popular 
high-bandwidth services.

Content Delivery Networks (CDNs) are a 
particular example of the last item. CDNs 
provide a way to distribute large amounts of data 
throughout the network, reducing the latency 
for accessing the data as well as the backbone 
bandwidth that would otherwise be required. 
Examples of applications that make heavy use of 
CDNs are video sites, eBooks, online music, etc.

The distributed nature of CDNs means that 
they can benefit from optimization in concert 
with the connected data networks. There are 
good opportunities for placing CDN servers 
further out in the access network, optimizing the 
experience of users of the supported services. 

Aggressive neutrality

Despite the apparent simplicity of the FCC 
Open Internet rules, there are many hot 
debates in the courts and in Congress over 
issues of fair access and who pays for what.

• Backbone Internet providers carry a lot 
of value-added traffic to end-users and get no 
incremental income from it. Any effort to impair 
that traffic would run afoul of the FCC rules.
• Providers of local access networks can charge 
more for higher bandwidth, but any effort to give 
preference to their own content or services would 
likewise draw unwanted attention from the feds.
• Application providers and high-use web 
sites get the benefit of the fast backbones 
and access networks, but don’t pay for the 
privilege. Their view is that the cost of these 
networks should be borne by the subscribers.

The FCC Open Internet rules make no 
mention of access to enterprise or backbone 

services, so they would seem to be isolated 
from the dynamism and distribution trends 
described above. Interestingly, that is not 
the case: the rules have an impact today 
because of the ubiquitous interactions in our 
connected world. It is easy to see how they 
could expand to cover more areas, especially 
if prodded by rainmakers lobbying on behalf 
of interested parties. For example:

• One of the original drivers of the Open Internet 
rules was the lack of competition in the access 
networks. Now many subscribers have a choice of 
two or three providers using DSL, cable, fibre or 
fixed wireless. The rules have no recognition of this 
evolution, and are likely to grow in scope to cover 
areas that have always had competition.

• The nature of CDNs means that it is beneficial 
to push them further and further into the access 
network. This provides a natural opportunity for 
access providers to partner with or own CDNs 
to optimize the user experience. Does the local 
presence of a CDN server give the owner an unfair 
advantage? Would Congress or the FCC take the 
view that the CDN servers should be unbundled 
and available to competitors?

• Business services today are usually segregated 
from public IP services. This separation enables 
the required high-performance SLAs needed by 
businesses. However, they often share the same 
access networks. Could the FCC broaden its view 
to encompass these business services?

• Software-as-a-Service (SaaS) and Virtual 
Machines (VMs) require fast access bandwidth 
to the user and high-speed, low-latency pipes 
between data centres for optimal migration of VM 
sessions and load balancing. Since these servers are 
often providing a public service, does preferential 
treatment of this data open the door for regulation?

Let the (Cloud) market sort it out

There are numerous opportunities for continued 
innovation in the area of cloud computing and 
services. This innovation is a prime example 
of how the collaboration and openness of the 
Internet has fueled the growth of businesses 
and enabled new services for users. All of this 
is predicated on the notion that freedom allows 
people to try new things, and to reap the rewards 
when they provide value to their fellow citizens. 

The prospect of broader regulation related 
to cloud computing and network access 
slows the pace of innovation, and deters the 
investment of capital - both monetary and 
human. All of the parties involved should 
think twice before changing a competitive 
market to a controlled market. l
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Machine-to-machine (M2M) communications 
have the power to reinvent business. There are 
examples of M2M communications in every 
industry with prominent features highlighted 
in industries including transportation and 
logistics, smart-grid and connected homes 
and healthcare. The combination of backend 
service enablement platforms, service delivery 
platforms and intelligent devices in the field 
remove barriers that were previously hindering 
M2M market growth. 

Berg Insight estimates that the number of cellular 
network connections worldwide used for M2M 
communication will grow from 81.3 million 
connections in 2010 at a compound annual growth 
rate (CAGR) of 32.0 per cent to 294.1 million 
connections in 2015. In the coming years, millions 
of motor vehicles, utility meters, consumer 
electronics, tele-health/medical devices, security 
alarms and other machines will become networked 
using M2M, advanced service enablement and 
service delivery platform technologies. 

Service delivery platforms provide a software 
service infrastructure that can manage multiple 
wireless edge device environments and 
store all of the edge data in a single database 
environment. Applications can use that data for 
a variety of reporting, management and service 
enablement purposes. Such a service delivery 
platform should provide standards-based 
services and tools to:

• collect and process data from multiple 
wireless devices
• integrate data collected into existing 
applications and IT systems
• manage wireless device provisioning, 
deployment and updating
• secure remote access to control and 
manage assets
• custom report and map assets.

With these tools, carriers and Mobile Virtual 
Network Operators can deliver vertical market 
solutions that enable customers and enterprises 

to access remote assets with real-time visibility 
for improved decision-making. M2M can 
connect virtually anything. The result has 
been an explosion in the number of possible 
business and consumer M2M applications.

The future of connected transportation with M2M

The Internet is heavily used to track personal 
shipments and deliveries. Real-time tracking 
applications based on M2M technology aren’t 
just good for the consumer - they also help 
logistics companies control shipment and 
warehouse traffic, monitor shipment quality 
and even adjust regional business strategies. 
M2M solutions are no longer a luxury in 
logistics - they are a competitive necessity. 

Intelligent devices are being paired with a variety of 
sensors in vehicles such as GPS, accelerometers, 
vehicle data, and driver ID to provide numerous 
benefits including improved driver performance, 
reduced idle time, reduced accidents, lower insurance 

Peter V. Leparulo has served as a Novatel Wireless director since May 2003, as the Chairman since November 2006 and as Chief 
Executive Officer since April 2008. From May 2001 to January 2003, he served as our Senior Vice President, General Manager, CDMA 
Operations. From September 2000 to May 2001, he served as a Senior Vice President, Corporate and Strategic Development and 
General Counsel. 

From June 1998 until September 2000, Mr Leparulo was a Senior Partner at the law firm of Orrick, Herrington & Sutcliffe LLP, where 
he specialized in corporate finance, mergers and acquisitions, securities, intellectual property and general corporate matters. 
Prior to joining Orrick, Mr Leparulo was a Partner at the law firm of Pillsbury Madison & Sutro LLP, from January 1992 until June 
1998, and an Associate at that firm from October 1989 until January 1992. 

Peter V. Leparulo holds a Bachelor of Science from Colgate University and a Juris Doctor from Case Western Reserve University.

There is no doubt that Machine-to-Machine (M2M) communications is a promising area 
that provides a wealth of new applications. What’s more, these applications can transform 
the businesses in more than just procedures. Such are the effects on speeding up transport, 
managing cargo and optimizing crate environment while in transit, that businesses find that 
M2M is a necessity, not a luxury. Metering and remote control of consumption and flow 
are transformed into real-time management. Home security and remote health-care lead the 
way in affecting consumers and patients’ lives. Such systems all need to be supported by 
a device-enabling platform that in itself utilizes M2M to provision, activate, upgrade and 
monitor these remote devices.

The Future of M2M: Technology to Transform 
Business
by Peter V. Leparulo, Chairman and CEO, Novatel Wireless

Media Delivery Enablers
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rates, enhanced fleet management and even 
environmental benefits. With an M2M deployment, 
drivers will waste less fuel and time looking for 
delivery destinations, gas stations and other locations, 
decreasing costs and improving efficiency. As is the 
case across vertical markets, the service enablement 
platform should allow applications to be initially 
developed and fully integrated into the enterprise IT 
environment, deployed in scale and managed over 
the full life-cycle.

Vehicles in motion are not the only possible 
benefiters of M2M solutions. Each year, millions 
of containers reach train stations, ports, airports 
and other transport hubs. Connected containers 
allow for the transport of cargo to be more secure 
and efficient by offering real-time asset tracking, 
increasing operational efficiency for transport 
service providers, while lowering both operational 
costs and damage claims. Companies who utilize 
connected containers benefit from increased 
inventory flexibility, customer satisfaction and the 
ability to optimize pricing structures. 

In the container portion of the supply chain, 
intelligent M2M devices can also offer service 
providers and customers accurate, real-time 
information such as location, weight, temperature, 
humidity and monitoring for shock or tipping 
of shipping vessels and/or cargo to ensure asset 
integrity. In many cases, these battery-powered 
applications on intelligent devices are used to 
optimize the life of assets in transit and meet 
reporting requirements. If anything was to go 
wrong, an alert message is sent, helping to increase 
regulatory compliance and ensure the quality of 
the items in transport, particularly for perishable 
goods and sensitive pharmaceutical products. 

Additional benefits of a robust service enablement 
platform in the full supply chain scenario allow 
for shipment by shipment configuration of data 
collection/reporting, maintaining contact with 
battery-powered devices that are not always 
reachable and potentially even taking these devices 
out of service for seasonal applications.

Smart meters to account for nearly half of 
installed M2M devices

Even the most progressive of companies can strain 
their critical support and systems infrastructure as 
they struggle to meet today’s increasing demand 
for energy. The smart grid delivers cost-effective 
and reliable services that are essential for any 
utility, regardless of whether for power and energy 
production, distribution and green/clean energy or 
demand response initiatives. A recent report from 
Juniper Research suggests that smart metering will 
account for more than 40 per cent of all connected 
devices by 2016, equating to an anticipated 400 
million connected devices. 

Smart meters are advanced meters that collect 
data around energy consumption and quality 
of energy supply at the location of the customer 
and then relay this information back to the 
utility company for monitoring and billing 
purposes. By utilizing wireless communications 
technology and automated processes, utility 
companies can deliver new service capabilities 
effectively, creating operational efficiencies that 
result in improved customer satisfaction, while 
simultaneously lowering costs. Successful smart 
grid packages are more than just intelligence at 
the edge, but throughout the entire infrastructure.

Two-way communication between the meter 
and the central system are enabled through smart 
meters, providing automated meter readings, 
customer relationship management, demand-
side management and value-added services. A 
utility company can then use these readings to 
provide a more reliable and sustainable supply to 
both businesses and domestic consumers. Smart 
meters are a vital part of smart grids, as they 
create the intersection between customer premise 
and the public energy network.

There are numerous drivers and barriers that 
influence development in the market. Tax policies 
and macroeconomic factors, such as energy 
consumption patterns, play a major role. The 
regulatory and competitive environment in each 
country is also important for regional markets. From 
a device and deployment strategy, the long life 
(~20 years) of these products presents the biggest 
challenges - in these smart grid applications the 
device intelligence is concentrated on reliability/
recoverability and paired with the service enablement 
platform for complete over-the-air reprogramming 
of upgrades to maintain network compatibility and 
enhancements without requiring a truck roll. 

Connected homes and healthcare

The connected home - from security panels to 
securing personal assets - has energy-saving 
and green initiatives that can greatly evolve by 
incorporating M2M solutions. Consumers using 
M2M technology will soon be able to remotely 
view utility consumption. They will be able to 
control lighting, heating and even the charging 
of an electric vehicle from a smartphone or 
a similar control module. Not only will the 
consumer benefit from these advancements but 
utility companies will be able to monitor and 
control consumption much more effectively and 
use real-time data from smart meters to provide 
tailored offerings straight to the user.

The intelligence of security applications is an 
area where the connected home realization 
has already started by enabling real-time data 
including alarm panels, intelligent locks, asset 

monitoring devices and the latest in high-
quality video capture and transmission. These 
solutions are already branching out to include 
thermostat and lighting control options. With 
a host of embedded platforms and simple 
integrated devices, M2M communications can 
offer homes of all sizes resilient, high-speed, 
scalable, and reliable end-point security and 
asset-monitoring connectivity solutions. 

As homes and security become more interconnected 
through M2M solutions, wider deployments of 
remote healthcare will be realized. Connected health 
aims to increase healthcare resources and provide 
flexible opportunities for consumers to engage with 
physicians and better self-manage their care from 
the comfort of their own home. Remote healthcare 
can utilize M2M technologies to deliver patient 
monitoring and care outside of the hospital, saving 
expensive and time-consuming office visits and at the 
same time delivering higher quality care. 

Machina Research published its second 
Connected Intelligence report, entitled 
‘Machine-to-Machine Communication in 
Healthcare 2010-20’. The report predicts that 
the installed base of M2M-connected devices 
within the health sector will exceed 774 million 
by 2020. North America will be the largest 
region, with a share of worldwide-connected 
medical devices peaking at 54 per cent in 2014.

As M2M technologies become more advanced, 
a connected home could effectively monitor 
various health conditions. Readings as simple 
as daily diagnostics and movement status or as 
advanced as insulin pump status, blood pressure 
or heart patient readings, can be communicated 
to health centres and monitored remotely. 

A world ready for M2M

With technological, political and economic 
factors coming together; M2M will continue 
to see strong growth. As new infrastructure 
replaces the old, companies and governments 
have the opportunity to drastically alter their 
businesses by implementing a technology 
strategy that is not only more efficient, but 
enables new levels of service and economy.

Flexible, intelligent devices make M2M a 
transforming technology that enables businesses 
to simplify, renovate and enhance in entirely 
new ways. Coupling these devices with a robust 
service enablement and delivery platform makes 
these deployments scalable today, delivering 
actionable data directly into the enterprise 
applications. It enables dynamically managing 
end-to-end solutions from deployment to full 
life-cycle, including even billing and expense 
management. The possibilities are endless. l

Media Delivery Enablers
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The eight ‘Cs’ for success in 2012: 
opportunities, enablers, and challenges for 

communications service providers
by Sanjay Mewada, VP Strategy, NetCracker Technology Corp.

This article spells out eight great ‘C’ factors for success in 2012, factors that span from 
opportunities to enablers and to challenges. It describes the potential of Content, Cloud 
and Customer experience. To quote: ‘If content was King in 2011, it will be the Emperor in 
2012’ - CSP may nurture their own content or develop their ecosystem. Convergence and 
Connectivity are the big enabler ‘Cs’, where Telecom converges with IT and connectivity is 
boosted by faster broadband technology, now rolling out. The challenges are marked with 
- Commoditization, Cost and Consolidation. These challenging ‘Cs’ mean that in seeking 
cost-cutting, commoditization can strip away differentiation and result in consolidation of 
products, systems, vendors and operators.

Sanjay Mewada is Vice President, Strategy in NetCracker Technology Corp. Since joining NetCracker in 2005, Mr.Mewada has been 
instrumental in leading the company’s growth through strategic initiatives which have accelerated the company’s growth and success. 
In his current role of Vice President of Strategy, Mr.Mewada is responsible for the company’s image and market development, corporate 
communications, media relations, and brand management. 

Prior to joining NetCracker, Mr.Mewada worked at Yankee Group as the Vice President of the Telecom Software Strategies (TSS) 
Decision Service. There he managed research and programs to improve Communications Service Providers’ business results. Specifically, 
he helped clients to make decisions regarding the use of business and operations support systems (BOSS) software and services. Before 
joining Yankee Group, he worked at MCI, Intelsat, and the World Bank in Product Management and Technology Evaluation functions. 

Sanjay Mewada holds a Bachelor’s degree in Physics and an MBA from Bombay University. He also holds a Master’s degree in 
International Business from the Fletcher School at Tufts University.

2012 will be a year of significant opportunity, 
change, and challenge for communications 
service providers (CSPs). New revenue will 
be there for the taking, but the game will be 
played in an increasingly hyper-competitive 
marketplace. While factors like content, 
cloud services, and customer experience 
will frame opportunities, and forces like 
convergence and exponential growth in 
connectivity will be great enablers, CSPs 
will have to manage their way through 
challenges like commoditization, cost, and 
consolidation in order to win. These ‘8 Cs’, 
and the relationships among them, are likely 
to define whether 2012 is a year of prosperity 
or adversity for service providers.

Opportunities

1. Content
If content was King in 2011, it will be the 
Emperor in 2012. Text and voice are now 
just applications: consumers are using mobile 
devices as much to play games and watch 
movies as to make phone calls. It is becoming 
critical for CSPs to own content and to 
facilitate the many opportunities relating to 
consumer demand for more content.

The stakes are particularly high for 
cable operators because TV is no longer 
the only, or even the primary, source 
of entertainment and news for most 
consumers. PCs and mobile devices are as 

much a part of the experience now as TV 
once was. Operators in Canada and Europe 
often create their own content, sometimes 
as a result of their ownership of sports 
franchises and established production 
companies. While it’s not possible for every 
operator to replicate their models, it’s clear 
that creating compelling content may be as 
important as delivering it.

In wireless, apps have exploded, and, as 
a result, partnerships will be critical in 
this arena. Operators can’t create every 
app, so they need to continue developing 
strong ecosystems. Some will try to own 
a large part of the end-to-end value chain, 
as Apple has done in owning both the 
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marketplace and the delivery. Others 
will thrive by forming partnerships with 
content producers. Singtel, for example, 
has partnered with content producers like 
Sony to bring unique and exclusive music 
content to market. CSPs need to create 
relationships with content providers to 
create unique content while enabling a 
compelling user experience around it. 

Maximizing content revenue is all about 
sourcing and reusing, which makes 
the CSP’s role as facilitator extremely 
important. For CSPs, it’s not a matter of 
choosing one model or another - they need 
to generate revenue from the numerous 
different roles they can play from 
creators to distributors and particularly as 
major facilitators across many different 
industries and media types.

2. Cloud
While there is plenty of discussion about 
CSPs using cloud strategies to reduce 
operating expense, the bigger opportunity 
lies on the revenue side. Facilitating the 
next-generation of cloud applications 
will be a massive opportunity for CSPs 
in 2012. Applications like machine-
to-machine (M2M) which uses many 
principles of the cloud (ubiquitous access 
to apps and content) and mobile money 
are all examples of cloud-based revenue 
opportunities that will emerge in 2012 and 
that CSPs must seize to achieve long-term 
prosperity. The cloud opportunity leverages 
many potential CSP strengths, such as 
connectivity and convergence of networks 
with IT. The demand for cloud services 
across many industries should benefit 
CSPs throughout 2012 as long as they are 
appropriately aligned to meet it.

3. Customer Experience
The pressure to deliver superior customer 
experience will increase in 2012 because 
of revenue opportunities in content and 
cloud services. Digital content is all about 
engaging consumers and delivering an 
entertainment experience that raises the 
bar every time. Cloud services are all about 
performance, responsiveness, reliable 
access, and security. These new services 
also need excellent support, which CSPs 
have the experience and resources to 
facilitate. Of course, making payments easy 
and safe for consumers is a top priority, 
particularly as more payment methods - 
and customer preferences - arrive on the 
scene. CSPs haven’t mastered customer 
experience yet, but those who prioritize it 
in 2012 can win big.

Enablers
4. Convergence
CSPs have invested significantly in network 
and IT convergence over the past decade. 
Making these elements work together 
harmoniously in 2012 can give CSPs a 
strong advantage - particularly in the case 
of cloud services which embody the power 
of widely available, high-performance 
networks that provide access to an unlimited 
array of IT-based applications and services. 
CSPs can play a decisive role in the 
marketplace by facilitating convergence for 
partners and customers who want to offer or 
benefit from powerful customer experiences 
based on content and the cloud.

5. Connectivity
CSPs are often criticized for things that 
others feel they are doing wrong. There’s 
no question that what they’re doing right, 
however, is building out their networks. 
Sometimes the enormous effort and capital 
required to make network advances come 
to life is taken for granted. But we’ve seen 
CSPs double and triple bandwidth every six 
to seven years. 2012 will be the year when 
the world connects to megabit and gigabit 
access. Most countries will be 2.5G and 3G 
by the end of the year, and many will have 
delivered 4G/LTE .We can expect more good 
things in 2012, including the shift to 4G 
wireless and the adoption of 100 megabit 
and even gigabit access in the wireline 
world. This burst of connectivity is what will 
put CSPs in a position to be the dominant 
facilitators and beneficiaries of the economic 
growth generated by cloud, content, and 
customer experience.

Challenges

6. Commoditization
Despite the opportunities before them, 
CSPs will continue to battle against the 
force of commoditization in 2012. CSPs 
will have to be increasingly active as 
facilitators and players in the ecosystem 
and not allow commoditization to 
undermine them. Price pressure on 
traditional services like voice, and 
established services like text and access, 
will continue to increase. Intense 
competitive pressure from over-the-
top providers will also increase. So, 
as beneficial as new network access 
capabilities are, if they aren’t enhanced 
with winning factors like content, cloud 
services, superb customer experience, and 
harmonious convergence, commoditization 
could damage CSP revenues.

7. Cost
Similarly, cost is an increasing concern for 
CSPs. Revenue is actually flat today, while 
traffic growth is exponential. This requires 
massive capital outlays for network 
connectivity in order to keep up with 
demand. The only way for CSPs to balance 
the equation is to bring costs down. To 
that end, systems consolidation becomes a 
given, which in turn plays into the product 
consolidation trend that is increasingly 
evident in the market. CSPs need to work 
with fewer vendors in order to gain greater 
control over cost. The days are gone when 
multi-hundred million dollar investments 
were made up front in anticipation of a 
projected, long-term payoffs. Cost control 
leads to smaller projects rather than huge 
investments, and a strong focus on paying 
for the delivery of systems benefits, as 
opposed to promises. Cost concerns can 
be very healthy for the industry, but the 
ability to manage through cost pressures 
will be a deciding factor in 2012.

8. Consolidation
In addition to systems consolidation 
in the face of cost pressure, industry 
consolidation will continue to be a factor 
in 2012. Consolidation and divestiture 
among suppliers will continue, as we’ve 
seen recently with companies like 
Alcatel-Lucent and Nokia Siemens. In 
the BSS space, the major acquisitions 
of the past year, like Ericsson-Telcordia 
and Amdocs-Bridgewater, are likely to 
continue if not accelerate. It will become 
more difficult for smaller players in the 
OSS/BSS space to remain successful 
on their own as carriers seek larger 
strategic partners and shift away from 
experimentation in pursuit of solving 
broader problems. Of course, CSPs will 
continue to consolidate as well. Although 
AT&T’s massive attempt to acquire 
T-Mobile USA hasn’t panned out, it 
demonstrates the industry’s appetite for 
consolidation. Consolidation will also 
take hold in areas like spectrum and 
intellectual property. 

Any significant acquisition activity for 
CSPs can be a disruptive and distracting 
force, particularly amidst the massive 
changes occurring in the industry. Among 
2012’s winners will be those CSPs who 
manage their way through consolidation to 
cut cost, avoid commoditization, increase 
connectivity, and seize revenue opportunities 
in content, cloud, and customer experience. 
l



North America 2012 n 11

Media Delivery Enablers

Video and the network: meeting the challenges, 
seizing the opportunities

by Grant Seiffert, President,Telecommunications Industry Association

Tremendous growth is expected from video-based applications, especially when WiFi-enabled 
TV sets are now available. While entertainment media is already swamping the networks 
and person-to-person video calling is becoming more popular, it is the M2M technology and 
business/government applications that are yet to hit the network infrastructure and bring 
about a capacity crisis. The way to resolve these issues can be laid at the regulators’ doorstep, 
where freeing up the spectrum can help to unleash innovation. Consolidating mobile and 
fix technologies to improve efficiency of video delivery is another line of defence. All the 
stakeholders need to come together and discuss ways of encouraging innovation in video 
delivery and consider suitable solutions. 

As President of TIA, Grant Seiffert oversees the policy, standards, tradeshow and marketing efforts for the leading advocate in 
Washington, D.C., for the information and communications technology (ICT) industry. TIA’s member companies represent the entire 
supply chain of the ICT industry. These companies manufacture products, provide services and offer applications that transmit content 
by video, voice and data, thereby merging communications and entertainment options. As leaders in the industry, the companies and 
organizations participating in TIA develop and deliver communications innovations for consumers, government users and businesses 
alike, while improving productivity and access to information around the world. 

Mr Seiffert joined TIA in 1996 as director of government relations. His main priority was the representation of the equipment industry’s 
interests, particularly regarding competitive issues during implementation of the Telecommunications Act of 1996 by the Federal 
Communications Commission (FCC). He was promoted to vice president in 1998, directing domestic and global policy to help the 
association’s supplier members gain marketing opportunities around the world. In that role, he oversaw policy, including interaction 
with the US Congress, the FCC and the Administration, as well as with international regulatory bodies and government leaders and 
fulfilling the senior management role for association membership and TIA tradeshows. He succeeded Matt Flanigan as president of TIA 
in January 2007. 

Prior to joining TIA, Mr Seiffert served five years with Senator John McCain (R-Ariz.). He also serves on the Executive Committee 
of Connected Nation, the American National Standards Institute’s (ANSI) CEO Advisory Committee, the Board of Directors of the 
Sustainable Technology Environments Program (STEP) and the Board of the National Science & Technology Education Partnership 
(NSTEP).

Grant Seiffert holds a Bachelor of Science degree in political science from Radford University. He and his wife, daughter and two sons 
reside in Mt. Vernon, Virginia.

The information and communications 
technology (ICT) industry is THE 
industry driving growth. We represent the 
engine that could do it. Despite global 
economic turbulence over the past few 
years, ICT has continued to thrive and 
support growth in other industries and the 
global economy overall. 

In 2012, the Telecommunications Industry 
Association (TIA) forecasts that telecom 

spending in the United States will top 
US$1.1 trillion, international spending 
will reach US$3.6 trillion, and combined 
spending will top US$4.7 trillion. It is 
projected to surpass US$5 trillion in 2013, 
according to TIA’s 2012 ICT Market 
Review and Forecast.

What’s helping to drive ICT growth is 
the explosion of video and data traffic on 
online and mobile platforms. TIA research 

projects global Internet traffic to quadruple 
by 2015, the result of emerging cloud 
services, advances in data centres, growing 
penetration of smartphones and tablets, and 
large increases in video-streaming, to any 
device, anywhere, any time.

How much video is too much? For 
consumers, there’s no such thing. Never 
enough is the answer. For example, 
Netflix alone said its customers watched 
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more than two billion hours of TV shows 
and movies through its streaming service 
during the fourth quarter of 2011. Over 
two billion videos are viewed every day on 
YouTube in 2011.

Broadband service providers, both fixed 
and mobile, now commonly provide TV 
as a part of their multi-service offerings. 
Today’s operators, especially fixed 
operators, are showing strong interest in 
extending their TV service over multiple 
kinds of access and devices, in order to 
retain and expand their market position and 
grow new sources of income.

The market is segmented into IPTV and 
mobile TV offerings that utilize separate 
solutions in the network and service layers. 
However, offering both services today 
requires a duplication of user and content 
management functions, and a vertical 
approach with specific access technologies 
and devices in mind. What’s more, these 
vertical systems are based on different sets 
of standards which were not designed with 
interoperability in mind. However, there 
are even greater challenges, as well as 
opportunities, out there.

The advent of connected TV will deliver 
tremendous new benefits and services, 
but the rise of this readily available ‘over 
the top video’ will bring an explosion 
that will severely strain networks that 
carry the video and the business model of 
parties that deliver the video. With WiFi 
connection ports being built into new TVs, 
the data and video content floodgates are 
now fully open. 

Compounding the strain on the network 
is growing interest in face-to-face 
communication in social and web 
conversations, especially for Generation 
Xrs and Millennials. Because of exploding 
usage of Skype video FaceTime and 
similar products via Facebook and other 
collaboration software, face-to-face 
communications will become the ‘must-
have’ requirement of today’s business and 
youth culture.

Let’s not forget that connectivity and 
bandwidth challenges will be dramatically 
affected by advances in machine-to-
machine (M2M) communications and the 
‘Internet of Things’. M2M communication 
connects machines and devices so that 
they automatically transmit information 
and serve the growing demand for 
real-time information. It is growing 

exponentially in multiple vertical markets. 
By 2020 there will be 50 billion connected 
devices in the world. 

It is important to remember that 
connected technology is not all about 
entertainment. Consumer adoption of 
health IT is also increasing rapidly. 
According to the Pew Internet and 
American Life Project, 17 per cent of 
mobile phone users have looked up health 
or medical information on their devices. 
Health and Human Services Secretary 
Kathleen Sebelius recently pointed out 
that there are nearly 12,000 apps related 
to health at the Apples iTunes store. 

Some of the new mobile apps are helping 
first responders during emergencies. 
In addition, video sent via cellphones 
by Emergency Medical Technicians is 
increasingly used by physicians to receive 
ECG (Electro Cardiography) results almost 
instantaneously, saving critical minutes 
that can make the difference between 
life and death. However, these apps and 
technologies are equally reliant on the 
network as mobile video entertainment. In 
other words, broadband service providers 
have their work cut out for them to build 
new infrastructure and innovate to enhance 
capacity for existing networks.

Innovating to solve the capacity crisis

The solution to the capacity crisis is 
innovation. The ICT industry created 
the online, mobile multimedia boom by 
innovating. No industry is better prepared - 
not only to meet that challenge but to fully 
embrace and exceed it.

The top priority for broadband service 
providers is spectrum for mobile 
broadband. Spectrum is scarce and 
spectrum reallocation is a time-
consuming process in Washington. 
While TIA continues to strongly urge 
Congress to grant the FCC authority to 
conduct spectrum auctions to alleviate 
the spectrum crunch, the current reality is 
that we are arriving at a choke point for 
mobile broadband. 

While the battle for spectrum is waged in 
corporate boardrooms and congressional 
hearing rooms, the industry needs to look 
for ‘end-around’ solutions. To advance 
innovation, what is needed now is a climate 
to allow broadband network innovators to 
thrive and deliver solutions to enable the 
online media boom to continue.

It’s simple: Congress and the federal 
government need to free our industry from 
burdensome regulation that interferes with 
innovation. When ICT companies are free 
to innovate, nobody does it better, and 
that’s when investment in innovation will 
follow.

Investment in backbone infrastructure

Another major factor in solving the 
capacity issue is investment. Surging 
Internet and mobile traffic will require high 
levels of ongoing infrastructure investment. 
TIA predicts that spending on combined 
wireless and wireline infrastructure will 
near US$70 billion in 2012. 

Here we must mention progress in network 
convergence. Distinctions between wireline 
and wireless networks are now blurred 
beyond recognition. It’s one network, 
plain and simple. The fact is, no wireless 
network can function without land-based 
infrastructure. The backbone infrastructure 
is critical to mobile backhaul of data and 
video. Without it, mobile speeds will slow 
to a crawl. 

Other solutions on the horizon

One new frontier for the ICT industry will 
be the emergence of applications developed 
for the network. Mobile device applications 
will continue to be hot topics in the 
consumer segment but network applications 
will emerge in business-to-business (B2B).

In addition, development of interoperable 
technology standards for M2M and smart 
device communications across vertical 
markets is critical. TIA is collaborating 
with other standards developing 
organizations to tackle this problem.

To address all of the issues mentioned 
above and many others TIA organizes an 
annual exhibition and conference in Dallas. 
The ongoing industry-wide conversation 
that began at last year’s stimulating event 
is focused on how innovating will expand 
network capacity to meet demand. All 
stakeholders should join this discussion that 
covers innovation in content delivery to 
devices over the converged network. l



North America 2012 n 13

I sit on several boards in the San Diego 
region. Towards the end of last year and 
certainly early into 2012, it seems like 
once someone hears where I’m from 
(regional provider of enterprise class 
enterprise-class data centre, cloud and 
connectivity services) and what I do (I’m 
the CEO), the conversation tends to drift 
to, ’What do you think of the Cloud?’

No doubt, cloud computing is top of mind 
for many. VentureBeat, a reputable source 
for breaking news and in-depth reporting 
on a range of technology trends, held an 
event called CloudBeat 2011 late last year, 
which focused on what they called real 
and revolutionary instances of enterprise 
adoption of the cloud. 

Early in 2012, TechWeb’s Cloud Connect 
event aimed to bring together ‘the entire 
cloud eco-system’ in an effort to define 
and frame cloud computing discussions 
for business technology executives, IT 
professionals and developers.

So is the Cloud going to be important in 
2012 and beyond? Certainly

Do people know what the Cloud is and 
how it can apply to their business? Good 
question and perhaps a really good place for 
this piece to start. According to the National 
Institute of Standards and Technology 
(NIST), Cloud computing is a model for 
enabling convenient, on-demand network 
access to a shared pool of configurable 
computing resources (e.g. networks, servers, 

storage, applications, and services) that 
can be rapidly provisioned and released 
with minimal management effort or service 
provider interaction.

That’s a mouthful, for sure. Words and 
phrases to pay attention to include:

• convenient, on-demand network 
access

• shared pool of configurable 
computing resources

• rapidly provisioned
• minimal management effort.

Not listed, but certainly the bow that 
nicely ties up this ‘package’ is the 
reduction of Operating Expenses (OpEx) 
and Capital Expenses (CapEx). 

Tim Caulfield is the Chief Executive Officer of American Internet Services (AIS). A well-known thought-leader during the evolution 
of the hosting industry, Mr Caulfield has held senior executive leadership roles with Savvis, Cable & Wireless America, Exodus and 
Digital Equipment Corporation. He excels at building thriving companies that delive best-in-class hosting, co-location and managed and 
professional services to clients from start-up to Fortune 500.

As senior vice president of Global Operations at Savvis, a global leader in IT infrastructure services for enterprises, Mr Caulfield led the 
efforts to rapidly expand the company’s international data centre footprint, upgrade its network infrastructure and expand its operational 
capabilities for managed services and utility computing. As the managing director for Global Services at Savvis, he was responsible for 
the company’s top customers, as well as its Professional Services and Managed Security Services businesses. While at Cable & Wireless 
America, Mr Caulfield led its Hosting business, which represented over US$450MM of revenue.

Mr Caulfield holds an MBA from the University of Oregon and a BA from Clark University in Worcester, Massachusetts.

by Timothy Caulfield, CEO, American Internet Services (AIS)

Going to the Cloud is now a popular topic of conversation... not least because of its potential 
to reduce OPEX and CAPEX. More than that, it is convenient, flexible and less risky than 
traditional infrastructure changes. Since it is a pool of servers, scalability can be easily 
achieved as and when needed, without a sudden outlay. Since Cloud servers are ‘virtual’, no 
single location or single server failure could cause a disaster. Since upgrades are centralized, 
they are well tested and are less intrusive, 

Why ‘going to the Cloud’ should be top of mind for the 
21st century enterprise…

Media Delivery Enablers
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Ears usually perk up after hearing this:

That’s when I drill down a bit. The 
economy is definitely rebounding, yet 
CFOs are reluctant to pull the trigger 
on capital expenses. However, there 
may be a need to ramp up computing 
power to handle activities related to the 
core functioning of their business. The 
cloud, and specifically the use of virtual 
data centres, can address this extremely 
cost effectively.

Then there’s the ‘what if?’ scenario as in 
‘What if my data centre loses power?’ or 
‘What if there is a natural disaster?’ Has 
the business put in place the necessary 
elements of a disaster recovery/business 
continuity (DR/BC) plan with proper 
levels of availability and redundancy?

The answer often is, ‘I know, I know. 
Just haven’t gotten around to it.’ Or, ‘We 
haven’t allocated funds to it.’ In essence, 
it is a project that will be gotten to at 
some point. 

We all know that DR/BC is what keeps 
IT executives up at night. With smart 
utilization of ‘the Cloud’, they may be 
able to rest easier.

The beauty of incorporating virtual ‘cloud’ 
servers into an enterprise’s IT setup is 
that the company can be firmly in the 
driver seat without having to interact with 
physical servers or a service provider. 

They will be able to:

+ add and remove ‘servers’ on demand
+ connect them together
+ size them according to need
+ move/duplicate/resize within minutes 
without compromising security or business 
continuity.

So, in essence, businesses have 
opportunity to grow and compete without 
investing heavily in infrastructure. They 
will gain data centre efficiencies through 
better resource utilization and automation. 
Plus, this isn’t a ‘rip and replace’ solution. 
Rather, virtual data centres can be quite 
complementary to a company’s current IT 
infrastructure setup.

After explaining the above, some come 
back to me with one more question:

What else do I need to know?

Another really good point to tell the 
CFO is that virtual ‘cloud’ servers have 
predictable cost structures and can be 
rapidly scaled. So you get immediate 
business benefits without surprises to the 
bottom line.

Going to the Cloud starts at the White 
Board:

The Cloud is something enterprises 
shouldn’t ignore. Rather, they should 
embrace it with a game plan for 

implementation that isn’t disruptive. To 
do that, I recommend starting at the white 
board. Make sure you have a really good 
picture of where you are with your IT 
infrastructure and where you need to be 
from an apps, functionality, DR/BC and 
availability standpoint. Understand where 
are your assets (physical servers) residing 
now and look for where you can test-run a 
virtual cloud server.

It is helpful to know that this is a road you 
don’t have to travel alone. As mentioned 
above, there is a ‘cloud ecosystem’already 
in place to help. 

After what I’ve seen over the last couple of 
years on the natural disaster front, targeting 
high-availability and disaster recovery/
business continuity is an excellent place for 
cutting your ‘cloud’ teeth. l

Traditional ‘physical’ servers... Virtual ‘Cloud’ servers

Are bound by physical location. Are not location dependent. Services can be moved to 
different locations quickly and efficiently.

Are subject to hardware failure. Will not be taken down by a single hardware failure.
Can be somewhat problematic to backup/restore. Can be backed up and restored at will (within seconds).
Are usually impossible to interconnect and secure at a 
service provider’s facility.

Offer more flexibility and control for connectivity to a 
company’s cloud/corporate network.

Require time to provision (OS customization, application 
configuration and security hardening).

Allow for cloning a ‘golden’ configuration that provides 
more reliable standardization, security and efficiencies in 
administration.

Require downtime to upgrade resources (more CPU, 
RAM or storage).

Can have software upgrades and patches tested on 
100% identical systems prior to rollout.

Require more extensive resources for testing/
development or patching and application upgrades.

Resources can be easily added where and when 
needed (pay for what you use).

Often are an inefficient use of hardware and storage. Has inherent features which provide for high availability.

Source: Steve Wallace, Vice President of Managed Services and Network Engineering for American Internet Services (AIS)
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Today’s service providers learn about bad 
customer experience in a very blunt way: 
customers pick up a phone and call. Service 
provider call centres attempt to resolve the 
situation through troubleshooting and possibly 
sending an engineer to the customer. These calls 
are tracked with other analytics that are then 
reported on by service providers to understand 
overall service performance. This model of 
service assurance does not exist in the Internet 
and mobile video world.

Consumption habits of video services are 
rapidly changing, spurred by an abundance 
of video offerings and video providers that 
are accessed on many devices. When the 
viewer experiences bad video quality on an 

app or on the web, he or she most likely will 
not make a phone call. Even if the viewer 
wanted to make a call, usually the viewer 
doesn’t even know who to call. Instead, 
the viewer will surf on to another provider 
altogether. The service provider will never 
know which subscriber they lost and why 
they lost that business. This new reality 
makes customer experience more important 
than ever. Understanding user behavior 
relative to quality is the only way to truly 
understand customer retention and churn. 
Next Generation Video Service Assurance, 
based in these comprehensive analytics, is 
essential to reducing churn and providing 
monetized video services to consumers and 
the enterprise.

New models for video delivery and 
consumption

The emerging trends of the delivery and 
consumption of Internet video are starkly 
different from those of traditional digital video. 
The most significant difference in the delivery 
of the video is the lack of control that service 
and content providers exercise over the delivery 
chain. First, many providers will contract third 
party Content Distribution Network (CDN) 
operators to push their content to the web. 
Second, when video is accessed over a third party 
data connection - the video provider will almost 
certainly have no control over the integrity of 
their services. Finally, the devices accessing 
and playing video are owned by the consumer, 

Calvin Harrison, Chief Operating Officer. 
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leadership and business expertise to the IneoQuest management team.
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Video consumption is becoming an integral part of daily communications. Where content 
is competitively offered by different sites, service providers need to compete on video 
quality as well as good content, in order to attract advertisers and sponsors. This means that 
service providers must understand consumers’ behaviour and correlate it to the quality of 
the experience. To do that, next generation service assurance is required, which provides 
reports, analytics and aggregated business intelligence. Additionally, such a system may 
provide a means of obtaining immediate users’ feedback. The next step would be to enable 
monetization of video - by consumption rather than bundled with the subscription. 

The critical importance of next generation service 
assurance for video: 

introducing the new video service assurance
by Calvin Harrison, Chief Operating Officer, IneoQuest Technologies, Inc
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each with unique hardware and performance 
capabilities, and are geographically independent, 
meaning they can access this video content (or at 
least try to) from anywhere.

On the subscriber side, not only are the traditional 
relationships between provider and subscriber 
changing, but the actual consumption habits 
of consumers are changing too. Online video 
subscriber habits are very different from those of 
broadcast TV subscribers. The length of time spent 
viewing individual video assets online is reduced. 
On average, they last about five minutes.1 Taken 
in combination with the ever-increasing number 
of video providers online (ranging from Netflix, to 
Hulu, Xfinity, and Youtube) these numbers point 
to a new trend in which consumers are increasing 
their consumption of video by accessing many 
different videos from many different providers. It 
is more important than ever to provide an excellent 
customer experience to keep subscribers coming 
back for more video.

New implications for customer experience

The implication of the consumer-side 
empowerment and consumption trends are 
perhaps the most important challenge to providers. 
The new reality of video is that providers have 
an incredibly short amount of time to keep their 
customer’s attention. In addition, there are many 
alternatives (and many more to come) to any 
video service that a consumer can get online. 
Every provider will want to make sure that the 
video experience they offer is the best possible. 
If not, advertising revenues diminish and, the 
most important implication of all, consumers 
go to a competitor’s website for video services. 
In a recent study, 60 per cent of online video 
consumers who have a negative online video 
experience are less likely to return to that site in 
the future. Furthermore, 43 per cent say they will 
seek content from a competitor’s website. Finally, 
27 per cent say they are less likely to visit the site 
ever again. 2 

Needless to say, delivering the best possible 
customer experience is the key driver of a 
successful online video service. Customer 
experience boils down into two components: 
Content and Quality. Having the content that 
consumers want is the reason why these video 
services exist. If a provider doesn’t have the 
content that consumers want, they can expect to 
fall by the wayside in no time: consumers will 
not access or purchase their services, advertisers 
will not pay and competitor’s offering the desired 
content can be sure to see more traffic. 

Next generation service assurance

Service assurance in this brave new world of 
dispersed and decentralized video services requires 
the correlation of viewer behaviour and quality. 
Ultimately, the provider needs to know why users are 
doing what they do: why are they leaving the site? 
Why are they spending more or less time watching 
the services? Why do they drop off whenever a 
commercial by company X is playing out? 

To answer these questions, quality must be the 
starting point. If the consumer experienced poor 
quality video and left the site then the provider 
needs to prioritize fixing that quality issue. If, 
however, overall video quality is good, across 
all video assets and consumers are not finishing 
their videos and leaving the site, it is likely that 
the content offerings are not compelling enough 
to encourage consumers to stay. Both of these 
cases are serious issues that are the main threats 
to the online video business model. They are 
also the essential problems that next generation 
service assurance identifies for providers. But, if 
customers are not calling to complain about bad 
experiences, how can providers gain the analytics 
necessary for service assurance?

Next generation analytics

Providers need a set of key analytics about 
customer experience to gain the insight necessary 
for revenue assurance. The only reasonable 
way to harvest this information is directly from 
the connected devices playing video. Laptops, 
smart phones, tablets, and connected TV’s are 
much more technologically capable than the 
standard STB (Set Top Box). They have the hard 
drive space and processing power to run video 
applications through which providers have the 
ability to monitor viewer behavior and customer 
experience in real-time.

In order to gain all the necessary analytics, providers 
must first conduct the standard passive monitoring 
of network performance and video quality. This 
includes gathering metrics, performance data and 
statistics about bandwidth, video asset, time spent 
viewing the asset, CDN information, device and 

server location and video Quality of Service (QoS) 
and Quality of Experience (QoE). These analytics 
are the critical building blocks of service assurance, 
providing deep insight into user behavior relative 
to customer experience. Additionally, providing 
reporting and business intelligence capabilities to 
aggregate this information and generate meaningful 
and informative reports are the basis of executive 
level management of these operations.

The second piece of information needed 
cannot be gathered by probes and QoS metrics. 
Subscribers are not going to call into a call 
centre, as they have in the past, to complain about 
freeze frames, the inability to access a VOD 
(Video on Demand) asset, or repair a faulty STB. 
However, two-way communication between 
service providers and customers provides 
essential insight into the customer experience. 
Providers must offer a mechanism through 
which customers can send short messages and 
feedback about the video experience. This type 
of feedback, which is active and participatory, 
creates a social relationship between company 
and customer that provides the second half of 
next generation service assurance.

The days of a fat dumb pipe are over

As HTTP video becomes more integrated into 
consumer and enterprise markets, providers will 
be pressed to find inventive ways to monetize 
these video services. The main task of the next 
generation of video service assurance will be to 
make the monetization of these services possible. 

Today, many consumers receive their online 
video services with relatively little extra cost. 
They either have access to this content for 
free through websites and service provider 
video applications, or they pay a monthly 
fee to a content provider or aggregator. Soon 
enough, bandwidth levels will not be able to 
keep pace with the skyrocketing video traffic 
on the Internet. We are already seeing the 
implications of such a system today, hence the 
Net Neutrality laws. Heavy Internet video users 
take up a disproportionately large amount of 
network bandwidth, which negatively impacts 
on other viewers’ experience. For the enterprise, 
the market for video services (like video-
conferencing) is huge, with an estimated value of 
US$5 billion by 2015. 3 

Service providers will not be able to monetize their 
video services unless user behaviour and quality 
are adequately understood. Ultimately, this means 
that the days of a fat dumb pipe are over. A smart 
pipe that is managed by correlating user behaviour 
and quality will be enabled by next generation 
service assurance and the cornerstone of all business 
models leveraging the online video experience. l
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1 October 2011 US Online Video Rankings, comScore.
2 The Importance of Delivering a Great Online Video Experience, Akamai and Jupiter Research, p. 2.
3 Enterprise Telepresence and Video Conferencing Report, Infonetics.
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A network is only as strong as its weakest link
by Chris Koopmans, Chief Operating Officer, Bytemobile

Business relationships are often described 
in terms of a polarized dynamic interaction, 
where opposing parties are pulling in 
different directions according to their own 
desire to claim a greater share of the prize.

The truth of the matter is often less about 
competition and more about symbiotic co-
operation - so much so that a new buzzword 
had to be invented on the conferences circuit 
to describe it - ‘coopetition’. The principles 
of good business practice remain the same. 
Working in partnership enables the creation 
of a larger market from which all of the 
participants in a value chain benefit.

It is unlikely that broadband providers, 
mobile or fixed, will become - as the 
theme of this issue of Connect-World 
suggests - media impresarios. They are 
absolutely essential links in the chain of 
media delivery, but in a chain no one link 
is more important than its neighbour.

At the turn of this century, voice 
communications had been deemed, by a 
largely unsympathetic press and analyst 
community, as a commodity service. The 
operators seemed to be in a constant search 
for a data service ‘killer app’ to rival the 
success that SMS enjoyed. At the time, 
much was made of the potential service 
innovations that 3G network technologies 
would unlock and certain mobile operators 
repositioned themselves as media providers.

The walled garden, which was maintained 
by carriers protecting their investments in 
3G licensing and infrastructure roll out, 
was expensive, prolonged and ultimately 
fruitless. The arrival of the Apple iPhone 
marked a watershed moment in mobile 
communications. All-you-can-eat tariffs 
and the emergence of the smartphone 
have seen a decoupling of data traffic and 
revenue generation to such an extent that 
networks are now stretched to capacity.

By 2015, there will be more than 7.1 billion 
mobile-connected devices according to 
Cisco Visual Networking Index: Global 
Mobile Data Traffic Forecast Update, 2010-
2015. That’s nearly one for every person on 
the planet. By the year 2016, mobile data 
traffic is forecast to increase by 25-35 times 
today’s volume. 

This data growth is being driven largely by 
mobile video, which already accounts for as 
much as 60 per cent of traffic on some 3G 
networks. In fact, in a survey of m.youtube.
com users, 75 per cent of respondents 
said that mobile is their primary way of 
accessing YouTube and recent stats show 
that over 200 million YouTube videos per 
day are being played on mobile devices - 
up 300 per cent from January 2010.

To compound the issue, while platforms 
like YouTube are already posing real 
challenges for networks, that pales in 

As Chief Operating Officer, Chris Koopmans, a founding engineer at Bytemobile in 2000, is responsible for all aspects of product 
development, management, marketing, delivery, and support, as well as information technology (IT). He has over thirteen years of 
industry experience in hardware and software engineering and architecture. In eleven years at Bytemobile, Mr Koopmans has held 
a wide range of technical leadership positions. Most recently, he served as vice president of Product Development, leading the R&D 
evolution of the UnisonTM Platform into the worldwide leader in mobile video optimization and the strategic initiative that culminated 
in the launch of the T3000 Adaptive Traffic Management System (T-Series). Before joining Bytemobile, he worked as an engineer at Intel 
Corporation’s Microcomputer Research Laboratories and Silicon Graphics’ Cray Research subsidiary. 

Chris Koopmans earned a B.S. degree in Electrical and Computer Engineering with Highest Honors from the University of Illinois at 
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The de-coupling of service revenues from traffic volumes is continuing to reshape the 
Telecom world. Mobile video traffic is still growing at an alarming rate, and the impact of 
HD and Mobile TV are yet to be witnessed. Greater capacity is achieved at high cost - the 
cost of further 3G roll out and upgrading to LTE. However much can be gained - at far lower 
costs - from optimizing the network, adding intelligence to the way that it is run...
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comparison to extended play services such 
as Netflix, Hulu and SkyTV - and that’s not 
even considering the impact of HD (High 
Definition) video over LTE.

There is no single remedy to managing 
projected mobile data volume growth. 
Instead, it will require a combination 
of initiatives on the part of mobile 
operators, from upgrading existing 
3G networks to deploying new LTE 
networks. However, as network operators 
make these investments, leveraging 
existing network resources is critical to 
ensure maximum network capabilities as 
well as a solid return on investment.

The popularity of smart devices and rise in 
mobile broadband continues to put a strain 
on networks across the globe. To support 
mobile TV, operators must ensure that their 
networks are equipped to accommodate the 
demand for mobile data. By taking steps to 
alleviate congestions from over-crowded 
networks, operators can better guarantee 
the quality of service expected from this 
demanding consumer market.

The on-demand nature of mobile TV 
is more like video-streaming than the 
traditional broadcast television and 
operators looking to capitalize on this 
opportunity must ensure they can offer a 
better viewing experience. Bytemobile’s 
2011 Mobile Analytics Reports show that 
mobile video already accounts for up to 
60 per cent of mobile network traffic but 
subscribers experience stalling between 
five and 40 per cent of the time. Consumers 
looking to migrate to mobile TV services 
will not be prepared to pay premium prices 
for an inconsistent service.

So what are the options? Video 
optimization technology can reduce stalling 
by 30-50 per cent and by measuring the 
quality of experience around fluctuating 
service demand operators can ensure that 
subscribers receive a consistent service and 
discourage churn.

A rise in mobile TV usage results in 
more high-quality content going across 
the network. Operators need to ensure 
they have policies in place that manage 
access and bandwidth to prevent a single 
subscriber from take up all the available 
bandwidth. For example, offering 
improved resolution for mobile TV across 
just ten per cent of subscribers can have 
a 30-40 per cent additional impact on the 
consumed capacity and therefore affect 

the remaining 90 per cent of subscribers’ 
user experience.

Operators are faced with two options: add 
raw bandwidth to increase capacity or 
optimize existing bandwidth. Adding raw 
bandwidth to increase capacity by 40-50 
per cent will see an operator’s CAPEX 
rise by US$3-4 billion. Alternatively, the 
same operator could spend US$2 billion 
to add 20 per cent capacity and optimize 
accrued capacity to the cost of tens of 
millions and realize a total capacity 
increase of 60 per cent (40 per cent from 
optimization technology).

As the industry moves towards LTE, mobile 
video content is expected to rise as network 
speeds open up operators’ pipes and enable 
more content. The market is ripe for mobile 
TV as subscribers look for enhanced 
services on-the-go. However, to capitalize 
on this market, operators must safeguard 
their networks against the data deluge, 
enabling them to entice new customers and 
avoid churn.

Even with the migration from 3G to 
4G networks, demand on capacity 
for multimedia traffic will continue 
to increase. Taking advantage of new 
content, applications and devices, 
subscribers will consume all available 
bandwidth and still expect the same 
quality of service that came with their 
original service plans - if not better. One 
US operator is currently processing an 
average of 7 GB per subscriber per month. 
Another operator in the Scandinavian 
countries is moving 17 GB per subscriber 
per month. This trend will continue as live 
streaming video broadcasts and video-on-
demand become mainstream.

A report earlier this year from ratings 
agency Nielsen shows that television 
viewers using mobile devices have 
increased by 41 per cent and mobile video 
has seen more than 100 per cent increase 
since 2009. Mobile TV allows subscribers 
to customize their television experience, 
offering a wide variety of content 
unrestricted by traditional television 
listings and the ability for family members 
to view shows on different channels. 

The fantastic flexibility of mobile TV 
places the handheld at the centre of media 
consumption, but it does not make the 
network provider an impresario. This 
is analogous to the Highways Agency 
claiming they are responsible not just for 

the diversity of vehicles travelling up and 
down its roads but also for the value of 
those journeys.

We are moving rapidly towards a future 
where the terabyte will become part 
of people’s everyday vocabulary - and 
yottabyte a standard metric for baseline 
network capacity. Broadband providers, 
both fixed and wireless, will not be 
impresarios but they need not become 
dumb pipes either.

Sticking with the Highways Agency 
metaphor, the network operators play the 
same role in the delivery of the traffic 
on their systems. Roads alone are dumb 
pipes but in adding intelligent traffic 
management systems such as metering 
lights and carpool lanes, Highway Agencies 
are providing added value to motorists 
to make their driving experience more 
pleasurable. Telecommunications operators 
are deploying the same intelligent traffic 
management architectures to ensure the 
best possible user experience on their 
network while enabling them to capitalize 
on data demand.

The sophistication and complexity of 
the system, not to mention the on-going 
billing relationship that carriers enjoy with 
their subscribers, and all of the associated 
intelligence which that brings, can raise 
network operators up the value chain. They 
are the gatekeepers to media consumption, 
rather than impresarios, but they cannot 
work successfully in isolation. They tried 
that with 3G and it was not successful. 
Likewise they should not simply give free 
and complete access to their networks since 
the resultant deluge of traffic creates a 
classic tragedy in which no one benefits.

As Chief Executive Vittorio Colao said in 
Vodafone’s 2011 half-year report: ‘Data 
traffic growth is aligning with revenue 
growth at around 20 per cent. This is 
happening because we are proactively 
managing traffic.’ l
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Solution delivery is getting more complex with the ever-expanding range of multimedia 
applications, requiring a diverse set of skills. Changes occurring in the lead-time before 
installation result in solutions not matching requirements. Yet, enterprise customers still 
demand prompt, efficient and reliable solution delivery, despite falling margins. To resolve 
the issue, there is an urgent need to automate the design, configuration and integration work. 
By creating a shared repository of captured requirements, previous experience, templates and 
history logs, the delivery teams can co-operate better and reduce cost and time significantly.

by John Breen, Assistant Vice President, Solution Centre of Excellence, AT&T and  
Steve Bamberger, Chief Operating Officer, Netformx

Streamlining the delivery of complex, custom 
technology solutions to enterprise customers: 
Automation and integration - key to communications 
service provider success 

Analysis, Adjustment, Automation and Alliance
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Communications service providers 
(CSPs) deliver connectivity and services 
to their enterprise customers across 
locations, devices, and applications. 
The challenge of service delivery is 
increasingly complicated by the pressures 
for security, reliability, and environmental 
consciousness and by the technology 
imperatives to modernize, industrialize, 
and support mobile and employee-
owned devices. Perhaps no technology 
disruption has been greater than cloud-
based services, which ironically expose 
shortcomings in internal infrastructure 
even as they purport to eliminate it.

The service delivery challenges 
associated with these demanding 
business requirements and technology 
complications are exacerbated as the 
demands for enterprise-class services are 
adopted by the mid-market. Technology 
design and service delivery solutions 
that could be profitable ‘one-offs’ in the 
Fortune 2000, require a much greater level 
of consistency and automation to provide 
the same services down-market. Moreover, 
these mid-tier companies demand the full 
portfolio of communications solutions, but 
often do not have the internal expertise 
or mechanisms to consume them without 
help. The burden falls on the CSP to 
chase down thousands of details to ensure 
that the solution is delivered flawlessly 
the first time or risk losing revenue, 
profits, and customers. In order to remain 
competitive with the added complexity, 
CSPs must focus on managing network 
traffic and bandwidth usage, delivering 
a high-quality experience to end-users, 
and constantly innovating services while 
improving time-to-market. To succeed 
and win new business, in particular, they 
must determine how to deliver complex 
technology solutions in a way that is 
cost-effective, operationally efficient, 

and correctly tailored to each customer’s 
unique requirements. This is where 
solution management automation and 
integration becomes critical.

Automation and integration provides 
distinct competitive advantages 

Today’s information, technology, and 
communications solutions are diverse 
bundles of network services, computing 
infrastructure, applications, and managed 
services. Designing and delivering these 
solutions can be extremely complex and 
time-consuming. The ability to automate 
and integrate the ‘requirements-to-order’ 
and ‘order-to-cash’ processes is critical.

Without Solution Management Automation 
and Integration, CSPs face lengthy design 
and sales cycles. Long sales cycles, 
often lasting as long as six months, can 
introduce errors in the design, since there 
may be many changes arising from the first 
customer discussion to the last. Without 
a well-orchestrated requirements-to-
order process, CSPs must navigate a maze 
of manual processes and disparate data 
sources and formats. Critical information 
is maintained in non-integrated tools across 
multiple organizations where coordination 
becomes a bottleneck. An employee 
who leaves mid-sale takes valuable 
knowledge with him, creating disruption 
internally and potentially becoming a 
competitor overnight. Information about 
the implementation must be maintained 
throughout implementation, or any errors 
generated will simply be fed downstream 
and persisted within OSS and BSS systems.

Additionally, if internal teams are not able 
to effectively and efficiently collaborate 
with one another, they will often fail to 
gather a complete picture of a customer’s 
requirements and existing environment. 

This leads to the introduction of inaccurate 
specifications and pricing into designs 
and proposals, which can cause a ripple 
effect that cannot be easily managed 
and synchronized across the various 
design and sales tools. Complicating 
this collaboration is the fact that while 
end-customer solutions are often ‘best 
of breed’, many sales engineers are 
specialists in only a single vendor’s 
products. These solutions architects often 
lack the extensive multi-vendor expertise 
needed to correctly collect and translate 
the requirements into an optimal solution. 

CSPs require the right solution 
management in order to easily and 
efficiently design, redesign, sell and 
implement complex, custom technology 
solutions. Centralized design management 
allows sales and engineering teams to 
collaborate and seamlessly exchange 
information with one another. It also 
provides a centralized mechanism for 
maintaining customer requirements and 
design somewhere other than the engineer’s 
laptop. This collaboration results in faster 
design and quoting, especially when 
dealing with custom solutions with non-
standard equipment, non-standard service 
offerings or a combination of both for 
enterprise customers.

Assessing the cost of design errors

A Heavy Reading white paper, ‘Rethinking 
Solution Management and Fulfilment for 
Complex Enterprise IP Services’, assessed 
the costs related to design errors and 
reconfirmed the need for automation and 
integration for solution management. For 
example, according to the analyst’s research, 
30 to 40 per cent of IP MPLS orders cannot 
be deployed as sold. These design errors 
trigger follow-on costs in a variety of 
areas, from customer care and support to 
engineering escalations and truck rolls. 
As shown in Figure 1, Heavy Reading’s 
analysis demonstrates that a CSP could save 
an average of US$18.8 million per year in 
costs for every one million orders processed. 
Consider the following scenario:

• Forty per cent of customers have 
ongoing minor problems - US$12 cost 
for each customer support call x 400,000 
incidents = US$4.8 million.
• Average fallout rate that results in 
engineer intervention is estimated at 40 
per cent for complex solutions - US$50 
cost for engineer time per incident x 
160,000 incidents = US$8 million.

Analysis, Adjustment, Automation and Alliance

Figure 1 - Assessment of costs related to design errors
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• Ten per cent of provisioning errors will 
lead to truck rolls - US$150 cost for each 
truck roll x 40,000 incidents = US$6 million 

One of the key benefits of solution 
management automation and integration is 
an easily accessible, centralized repository 
for sales and engineering teams. This 
repository accurately maintains all work-
in-progress and retains all previously 
designed solutions for referencing. 
Centrally maintained data provides a 
framework for collaboration, helping 
to reduce friction in the sales process. 
Additionally, the re-use of existing 
solutions lowers sales costs because team 
members, with less technical expertise, 
can take advantage of a repository of 
previously designed solutions and use 
them as templates.

By using design templates, teams can 
more quickly respond to complex 
customer requirements. Design templates 
feature reusable components for various 
profile definitions or recommended 
solutions, enabling sales and engineering 
teams to more easily and efficiently 
respond to and meet the needs of 
enterprise customers. This leads to 
improved customer satisfaction, more 
efficient teams, and more closed sales.

AT&T has tackled these challenges head-
on and was able to develop an optimal 
solutions management system that 
delivers automation and integration. This 
new system enables them to face the key 
technical and business challenges required 
to meet the evolving technology needs 
of its customers. Their 1,500-person 
Global Custom Solutions organization is 
responsible for designing and delivering 
custom, end-to-end solutions such as 
hosted VoIP, unified communications 
and bundled applications that involve all 
types of networks including MPLS, Frame 
Relay, PRI, DSL and VSAT.

To most effectively assist their enterprise 
customers with implementations and 
transitions to new architectures, the Global 
Custom Solutions team has automated and 
integrated their end-to-end design, sales and 
provisioning processes. Figure 2 provides 
an overview of how they accelerated their 
requirements-to-order process.

• Centralized Repository includes 
previous design solutions and accurate 
specifications on more than 350,000 
networking elements and devices. The 

repository accelerates the design process 
and enables sales teams to quickly craft 
‘what if’ scenarios for customers. The 
repository also relies on a decision-support 
software engine with over 2,350,000 rules 
to automate the process of analyzing and 
designing solutions. 

• Validated Architecture ensures 
accuracy in designs. 

• Design documentation provides a 
diagrammatic description of the solution 
and network topology that facilitates 
collaboration and provisioning.

• Bill of Materials (BOM) provides 
an Excel-based list of standard and 
non-standard elements included in the 
solution, addressing both new and existing 
equipment.

• Statement of Work (SOW) provides a 
customer-facing document that attractively 
presents the final list of services to be sold 
to the customer along with a diagram of 
the proposed solution, all in a standard 
format predefined by the CSP.

This fully automated and integrated 
solution management process enables them 
to use ’drag and drop’ operations to quickly 
build solutions. Additionally, using a single 
keystroke, sales teams can perform a ‘one-
click’ analysis to check for errors, missing 
information or conflicting definitions. 
Flags for non-standard components and 
inaccuracies in the design are highlighted, 
and numerous options for addressing 
the errors are immediately available. All 
information about hardware, software, 
dependencies, slot and port allocations, and 
network topology are clearly documented 
for easy review and implementation. 

Guided selling advisors or wizards for 
intelligent configuration and validation also 
leverage the repository to steer customer-
facing teams in converting customer 
requirements into detailed configurations. 
Specialized advisors address VoIP, unified 
communications, data centre, and security 
requirements, which help creating winning 
solutions faster.

Utilizing a fully integrated and automated 
solution enables a quicker response 
to customer changes and requests for 
customized solutions. By consolidating 
various configuration tools and sales 
applications, workflows and procedures 
were dramatically simplified for design 
and sales teams. The Global Custom 
Solutions organization has reduced errors 
by 40 per cent, opened up productive 
collaboration across teams (a 20-40 per 
cent improvement) and now more quickly 
produces cost-effective and operationally 
efficient solutions. Designed solutions 
are also better positioned for successful 
provisioning of add-on services. 

Whether sales teams are creating or 
managing simple networks or providing 
complex, custom solutions, Solution 
Management Automation and Integration 
has enabled AT&T to significantly 
streamline its processes and realize 
greater productivity from resources 
dedicated to sales, support, engineering 
and provisioning. As a result, they have 
improved customer satisfaction and are 
positioned to win more business faster. l
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Figure 2 - Accelerating the Requirements-to-Order Process
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As demand for high-quality, on-demand content 
continues to increase worldwide, service 
providers (SPs) are finding it harder and harder 
to strike a balance between meeting consumer 
expectations and maintaining profitability 
through growing revenues and containing costs.

One factor that is increasing this pressure on 
service providers is the way that they have 
traditionally dealt with Over-The-Top (OTT) 
content providers. To enable online content 
delivery to customers, OTT content providers 
such as the BBC, Hulu, Netflix, and YouTube 
have either outsourced video delivery to 
pure-play Content Delivery Network (CDN) 
companies, or have built distributed content 
hosting infrastructures across the Internet. This 
approach allows them to cache popular video 
assets and stream them to end-users, reducing 

server, hosting, bandwidth, and operating 
costs while providing an acceptable end-user 
experience. As a consequence, the market for 
these kinds of CDN services is now estimated to 
be worth about US$2 billion per year globally.

However, many service providers believe that 
the current business models developed by 
OTT content providers and pure-play CDN 
companies could be drastically improved 
by enhancing the End-User Quality of 
Experience. This will increase the revenues 
that media and content providers generate 
from their offers. In addition the OTT 
players do not offer a revenue-distribution 
mechanism that reflects the true value that 
SPs provide in the overall content delivery 
value chain (from content developers to 
consumers). This is because in most cases 

SPs must bear the full costs of transporting 
the huge amounts of new content on their 
networks, without receiving corresponding 
revenues for the services they provide. 

In response to content traffic growth, and 
with a goal to improve Content Quality of 
Experience, many SPs have deployed their 
own Content Delivery Networks (CDNs). 
These have been used to deliver the SPs’ 
own content as well as to deal with increased 
traffic from OTT content providers. Caching 
content in a CDN and distributing the CDN 
nodes deeply into the network can potentially 
yield significant network cost savings for SPs 
by offloading transit and peering connections, 
IP core networks, and potentially parts of 
their aggregation networks. In addition, it 
allows delivering a better content experience 

How a CDN Federation model can help service 
providers win the battle for content-hungry consumers
by Scott Puopolo, vice president and global head of Cisco IBSG

It is hard for Service Providers (SPs) to balance profitability with delivery of quality service 
when a large part of the traffic is generated by OTT video. SPs may resort to building their 
own Content Delivery Networks (CDNs), but this is costly and makes it difficult for content 
providers to deal with numerous such networks. To this end, the CDN Federation model has 
been developed, fostering standard CDN protocols and enabling interconnection tests so that 
content is delivered by a pool of CDN networks. Joining the CDN Federation, the SP has 
better reach, a higher quality of delivery and lower costs.

Scott A. Puopolo is vice president and global practices lead for the Cisco® Internet Business Solutions Group (IBSG). Mr Puopolo brings 
significant strategy, operations, and financial experience across industries, including, communications, media, retail, manufacturing and 
high technology. 
   
Mr Puopolo was previously vice president of the Global Service Provider Practice for IBSG, working with leading service providers 
to identify and create opportunities to compete more effectively through the delivery of cloud computing services. He served on Cisco’s 
Core Service Provider Business Council and the Video and Connected Home Board, and was responsible for the SP strategy for Cisco’s 
Mexico Board.
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to consumers since the caches are closer to 
the end-users.

AT&T has reported that up to 30 per cent of 
the traffic on its network could be cached 
(OTT content). This means that deploying an 
effective caching solution could translate into 
substantial network savings. While this may 
sound higher than expected, it is really not a 
surprise. For example, in 2010, 20 per cent 
of all Internet traffic during peak hours in the 
USA came from Netflix alone.

From an OTT perspective, working with 
service providers rather than pure-play CDN 
companies allows OTT content providers to 
deliver Premium and HD (High Definition) 
content with an improved QoS, adapted to the 
receiving user end-device (TV, PC, tablets, 
etc...), hence increasing their customers’ 
satisfaction. In addition, SPs are able to give 
content providers additional information from 
their networks about consumers’ behaviour and 
preferences, allowing them to target and serve 
their customers more effectively.

Despite these benefits, SPs are discovering that 
selling CDN capabilities solely based on their 
own network footprints can be challenging. 
Imagine a content provider having to negotiate 
separate contracts with dozens, or even 
hundreds, of different service providers to 
reach consumers who may be located around 
the world and attached to many different fixed 
and mobile networks. For simplicity and 
manageability, content providers would much 
rather deal with fewer companies for their 
content delivery. This scenario also puts SPs in 
head-to-head competition with pure-play CDNs 
- a battle that could prove costly.

It is therefore understandably that, as demand 
for content continues to increase worldwide, 
OTTs would rather work with fewer individual 
companies for the delivery of their content. 
Given this situation, SPs are now exploring 
the potential of CDN federations. Defined 
by the Cisco® Internet Business Solutions 
Group (IBSG) as multi-footprint, open CDN 
capabilities built from resources owned and 
operated by autonomous members, CDN 
federations give SPs the ability to improve 
the quality of service delivered to consumers, 
reduce complexity for content providers and, 
crucially, allow service providers to reduce their 
overheads by strategic pooling of resources.

Cisco is involved in a number of CDN-related 
initiatives to accelerate the move to CDN 
federations. For example, subject-matter experts 
have championed and are now co-chairing 
a CDN Interconnection working group at 

the Internet Engineering Task Force (IETF) 
dedicated to the standardisation of protocols 
needed for establishing a CDN federation.

Most recently, Cisco has started working 
with several leading SPs worldwide to plan, 
deploy and test an open CDN federation 
pilot. The main goal of this initiative is to 
move the concept of CDN federations from 
a great idea in principal to a market reality 
that can deliver clear benefits to SPs, provide 
a better experience for consumers, and offer 
media companies and OTT content providers 
differentiated online delivery capabilities.

We are collaborating with participating SPs and 
content providers in three areas:

1. Business assessment - Identifying the roles 
and responsibilities for each stakeholder, as 
well as the associated and supporting use cases, 
business models, business cases and processes.

2. Technical assessment - Assessing 
the CDN interconnection architecture, 
capabilities, approaches and operational 
procedures, as well as identifying a technical 
roadmap for production deployment. This 
includes interconnection capabilities for 
request routing, content distribution and 
accounting and reporting.

3. Lab trial - Testing and validating the 
concept of an open CDN federation through 
the worldwide interconnection of participating 
CDNs and content sources in a lab environment.

A common theme across all of these 
components is our goal of creating CDN 
federations using an open and standards-based 
approach. We believe that this is the best way 
to ensure the success of CDN federations 
and deliver the strongest possible benefits for 
SPs, content providers, and, most importantly, 
consumers. To this end, the pilot members are 
making the results of the pilot available to the 
industry’s standards bodies, including the IETF, 
which includes a CDN Interconnection (CDNI) 
working group co-chaired by subject-matter 
experts from Comcast and Cisco.

Participants in the just-completed first phase 
of the open CDN federation pilot were BT, 
KDDI, SFT, Telecom Italia, and Orange Group 
(through its affiliate Telekomunikacja Polska). 
From a technical standpoint, the pilot has 
successfully created a laboratory-based CDN 
federation validated through distributed testing. 

The pilot covered the base functionality 
required from a CDN federation over the mesh 
of participating SPs’ interconnected CDNs. It 

included multiple streaming protocols supported 
by the federation, with static and progressive 
HTTP, Apple adaptive streaming and smooth 
streaming Microsoft Silverlight. It also trialled 
various CDN topologies, including one 
upstream CDN to one downstream CDN, one 
upstream CDN to multiple downstream CDNs, 
multiple upstream CDNs to one downstream 
CDN, and one CDN to one CDN to one CDN 
(also known as cascaded CDNs). The project 
also tested the possibilities for dynamic content 
acquisition across CDNs, the purging of 
content across CDNs, inter-CDN redirection 
and acquisition latencies and the exchange of 
logging and reporting information across CDNs.

Employing CDN federations to deliver next-
generation content distribution services will 
result in significant growth of the overall 
content delivery market. This will increase 
service revenues for CDN federation 
participants, including service providers, 
content providers, and pure-play CDNs. 
In fact, studies show that moving to a CDN 
federation model will double the size of the 
content delivery market from US$6 billion to 
US$12 billion by 20151.

This increase is due to the way that the CDN 
federation approach enables content providers 
to deliver greater amounts of premium 
and higher-quality content over fixed and 
mobile networks to consumers, thereby 
stimulating the development of and demand 
for innovative, video-rich applications. Also, 
content providers that currently support ’do-
it-yourself’ CDNs will be able to utilise the 
large-scale, robust infrastructures of CDN 
federations that will result from the collective 
strength of the participating SPs.

While much progress has already been made, 
considerable work must still be done before 
functional CDN federations become a reality. 
Soon, phase two of the open CDN federation 
pilot initiative will begin. This phase will 
include more service providers as well as key 
players from other parts of the content delivery 
value chain, so that the broader content delivery 
ecosystem is represented.

What is already clear is that CDN federations 
are gaining momentum as a way for SPs to 
generate revenues and lower costs from the 
ever-increasing traffic on their networks. As 
work on CDN Federations progresses, they 
will increasingly be seen as a viable way for 
service providers to ensure that their critical 
contribution to the content delivery value 
chain is suitably rewarded. l
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1 Sources: Frost & Sullivan; Akamai; Limelight Networks; Cisco’s Virtual NetworkingIndex; Cisco IBSG (all 2011).
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Vectoring 101
by Dror Gonen, Head of Access Line of Business, ECI Telecom

Many operators find it hard to justify the high cost of fibre and are looking to postpone this 
considerable outlay, but they still need to combat subscribers’ churn and growing expectations of 
high speeds. VDSL (very high speed DSL) purports to enhance DSL, but is crippled by ‘crosstalk’. 
VDSL2 with Vectoring overcomes this problem. The DSLAM compensates for upstream or 
downstream noise and interference occurring in the cable, thus allowing higher reach, higher 
bandwidth and improved performance. Vectoring allows operators utilizing their copper assets 
for longer, yet compete in the market and even introduce more demanding services.

Dror Gonen joined ECI as Head of the Access Line of Business in May 2009. 

Prior to his current role, he was the CEO of Deltathree, and previous to that he was Vice President of Content Solutions at Comverse, a 
company where he held various roles in R&D, marketing and management. 

Dror Gonen holds Bachelor of Science degrees in Electrical Engineering and Physics from the Technion, both with distinction, and an 
MBA from Bar-Ilan University.

We live in a world of intensive 
telecommunications. Everything we do 
is somehow connected to the way we 
communicate. Extending our personal lives 
into the office and our work life into our 
homes - with our Blackberries and smart 
phones and tablets - our lives get entwined to 
an unprecedented level. We take it for granted 
that this is the way it’s supposed to be - when 
we go to a coffee shop with our laptops, we 
expect a WiFi connection. When we travel, 
we look for the most efficient and cost-
effective way to communicate transparently 
- that is, as if we were still in our home 
networks. 

As an end-user, I expect the network to 
be ’there‘ - in my home, in my office, in 
the airport, in the coffee shop. As an end-
user, what’s behind my connection is of no 
importance. Sure, I need a certain amount 
of bandwidth to support my basic voice, 
data and video needs (hopefully the days 
of endless buffering is behind us). I am 
not, however, looking at my cables and 

wondering, is that a fibre-to-the-home 
connection or am I connected with VDSL2? 
I am looking at my bandwidth needs, and I 
will let my telco worry about providing the 
necessary network infrastructure to provide 
me with what I want. 

From the telco perspective, of course the 
equation is not so simple. After all, the telco’s 
business is the underlying infrastructure. 
Most established operators are sitting 
on extensive copper networks, and are 
slowly upgrading to fibre, to cope with the 
demand for more services and bandwidth. 
These telcos’ pain point is how to deliver 
what I demand in terms of bandwidth and 
services, while keeping an eye on their 
return of investment. If they don’t upgrade 
- and conversely don’t offer the necessary 
bandwidth and services - their customers will 
probably look elsewhere for an alternative. If 
they upgrade too fast, before there is a mass 
of customers willing to pay for the extra 
bandwidth and services, they will be hard-
pressed to justify that level of investment. 

So what’s a telco to do?

VDSL Technology
In an ideal world, we would all be connected 
with end-to-end fibre. Fibre today provides 
the highest bandwidth available, either 
through residential GPON or enterprise point-
to-point Active Ethernet, and is indeed future-
ready as it will carry any future connectivity 
technology. Deploying fibre, particularly 
in residential centres, is an expensive 
proposition so telcos started looking at how 
to optimize what was already in place - their 
copper infrastructure. 

Copper networks are very versatile, and a 
particular technology - VDSL, or very-high-
speed DSL technology - brought promising 
bandwidth when initially introduced in early 
2000. While it’s true that speeds of up to 
100 Mbps are theoretically possible using 
the technology, in reality the practical rate 
and reach of VDSL are limited because 
VDSL (and its successor VDSL2) suffers 
from a severe limitation, namely crosstalk 

Carrying More and More Media
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interference. Crosstalk interference 
means that VDSL2 lines are sensitive to 
electromagnetic noises coming from adjacent 
copper pairs, degrading the signal quality 
being transmitted through the wire.

The consequence of this limitation is that 
the potential bandwidth of VDSL2 is 
significantly reduced. If theoretical VDSL2 
performance (in an ideal, no-crosstalk 
environment) was a viable alternative to 
Ethernet-over-fibre, real-life performance 
would still not be adequate. 

This situation is changing.

The vectoring option

In 2006, a group of top DSL researchers from 
leading universities, carriers and vendors 
formed the iSmart Consortium in order 
to carry out research in the field of DSM 
(dynamic spectrum management). DSM was 
then a promising technology to address the 
limitations of VDSL technology, namely 
crosstalk. The result of their work eventually 
became DSM Level 3, or VDSL2 vectoring 
(ITU-T G.993.5, also known as G.vector).

VDSL2 vectoring helps wireline operators 
significantly mitigate crosstalk, and offer 
bandwidth and distance performance which 
approaches that of theoretical, noise-free 
VDSL2. It works by processing and limiting 
the interference that occurs between twisted 
copper pairs. In doing so, it enables higher-
speed services to be provided over longer 
distances in existing copper access loops. 

The performance enhancement effect that 
VDSL2 vectoring brings can be illustrated 
with two examples. Let’s look at potential 
offerings from our telco to its subscribers. 
Let’s assume that the network is composed 
of 0.4 mm copper wires (for those telcos with 
thicker copper wires, the bandwidth potential 
is even higher). 

a. 80 Mbps premium service - before 
VDSL2 vectoring, telcos could not provide 
this kind of bandwidth to subscribers, as the 
degradation in quality was too high. With 
vectoring, all subscribers within a 400 meter 
radius from the street cabinet can sign up for 
it.
b. 50 Mbps service - before VDSL2 
vectoring, only subscribers within a 400 
m radius could receive 50 Mbps. With 
vectoring, the telco can expand the service 
radius and coverage to 800 m, reaching 300 
per cent more subscribers. 

Both these examples are illustrated in the 
graph below. 

Vectoring-enhanced downstream bandwidth

For these reasons, vectoring is becoming the 
technology of choice for enhancing deployed 
copper to superfast speeds in the residential 
and business markets. In fact, market analysts 
are predicting that VDSL2-based networks 
will dominate the xDSL-based access 
network by 2014 and will be a major part of 
most next-gen access networks.

Digging deeper: how vectoring works

Vectoring addresses the issue of crosstalk 
interference, eventually allowing higher 
speeds over farther distances. Crosstalk is 
the electromagnetic interference caused by 
the simultaneous transmission of signals in 
copper pairs that are bundled together in a 
feeder cable, which can typically contain 100 
or more pairs. The proximity of the copper 
pairs in the feeder cables causes this noise, 
which can lead to increased error rates and 
degradation in bandwidth, with results in the 
field limited to 24 Mbps at 1000 meters. 

Let’s go a little deeper and explore how vectoring 
actually works to alleviate this interference. 

The most common source of interference 
in VDSL2 networks is FEXT (Far End 
crosstalk). FEXT distorts transmitted signals, 
as the signal emanating from one pair 
interferes with the signal being transmitted in 
an adjacent pair. This increases noise levels 
and results in bandwidth degradation. 

A vectoring DSLAM makes a number of 
adjustments in order to negate the effects 
of FEXT:

- Downstream: With the help of vectoring-
friendly CPE, the DSLAM measures the 
crosstalk coupling introduced by FEXT and 
pre-codes its transmission with anti-noise 
corrections.
- Upstream: The DSLAM receives the 
noisy transmission and uses the FEXT 
measurements to post-process the received 
signals and remove the crosstalk imposed by 
the other pairs.

The result is simple: more bandwidth over 
longer distances, for more advanced services. 

The business case for vectoring

The economic justification for vectoring can 
be established by examining the benefits to 
the telco, which are:

• Increased revenue per subscriber: With 
its typical 50 Mbps rate, vectoring enables 
operators to offer very-high-bandwidth 
services and applications to subscribers. 
These premium services can bring in 20-35 
per cent more revenue than standard services. 
They can also be delivered more affordably 
because there is no need to invest in a costly 
FTTH deployment, until there is a critical 
mass of subscribers willing to pay for that. 
• Reduced customer churn: Typically, 
wireline churn exceeds five per cent per year 
in many markets, and the reasons for churn 
are often directly related to competitive 
offerings in those markets. Vectoring allows 
the telco to offer service packages that are 
competitive with new entrants’ or cable 
companies’ offerings on a price/performance 
basis, dramatically reducing churn and even 
helping to win new customers.
• Postponed investment in new fibre access 
infrastructure: FTTH is the ideal solution 
for the long term, but the massive capital 
outlays associated with such a deployment - 
from US$1,000 to US$2,000 per subscriber 
- make it cost-prohibitive. Additionally, 
long deployment schedules can result in 
delayed ROI (Return on Investment) while 
costs relating to construction issues can pose 
additional CAPEX implications. Vectoring 
is a viable option for operators who want to 
prolong the life of their copper infrastructure 
without undertaking significant new CAPEX. 
Despite postponing FTTH, vectoring allows 
them to immediately offer premium services 
over their existing network.

Turning challenge into opportunity

These days, telcos are facing considerable 
competitive challenges from new entrants 
or other providers. Vectoring brings a viable 
answer to the issue of more bandwidth over 
the existing infrastructure. Vectoring enables 
telcos to extend the life of their existing 
copper plant and postpone extensive capital 
investment in new fibre infrastructure. 

With vectoring, wireline operators are now 
able to offer very-high-bandwidth with next-
gen services to their subscribers, increasing 
ARPU and reducing customer churn - all 
while planning for the transition to fibre at a 
pace that’s right for them. l
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Carrier Ethernet equipment in the wide area 
Network has already brought on a quiet 
revolution, a sea-change in the deployment 
of business-class services. The adoption of, 
even domination by, Carrier Ethernet comes 
at the expense of all other technologies. 
Now, a new generation of Carrier Ethernet 
Services has emerged, supporting multiple 
class of service deployment. This is 
providing sorely needed efficiency in the 
mobile backhaul network.

The Telecom game is changing fast, and it 
is time for rethinking the operators’ business 
models to meet the demands of a maturing 
market where everyone is chasing the same 
customers. Telecom providers still hold 
significant assets, but they need new ways to 
exploit these resources. 

Just ten years ago, Telecom was 
predominantly about connecting 
individuals. In the next ten years it will be 
about connecting devices. Already some 
people carry two or three devices - mobiles, 
smartphones, kindles, ultrabooks. Machine-
to-machine connectivity puts rocket fuel 
into an already accelerating bandwidth 
demand.

What’s more, the traditional Telco business 
model is geared to a year or a multi-year 
contract for connectivity - signing up for 
phone or broadband connections. How does 
this square with the on-demand IP or cloud 
computing models where you might want a 
few minutes of very high-speed connectivity 
once in a while? 

The simple solution is to stick to the core 
strength of physical connectivity and let 
others worry about the smart stuff. This is 
the dreaded ‘dumb pipe provider’ option 
- making and holding a massive capital 
investment in infrastructure and selling its 
usage at knock down prices to those who run 
highly profitable value-added services across 
your network.

The more challenging solution is to evolve to 
meet the changing environment of demand. 
Instead of just delivering bandwidth, you now 
need to address mobility, customer experience 
and speed to market. In the current Telco 
environment it takes half a year to develop a 
new service, whereas over-the-top players can 
do it in weeks or even days. Can Telcos ever 
achieve that level of agility?

Nan Chen, Co-Founder and President of CENX, is also the founding President of the MEF (Metro Ethernet Forum). His drive to 
unite standardization and certification with dynamic, global campaigns and strategic initiatives put Carrier Ethernet among the fastest 
growing areas in telecoms. He has served as VP of Marketing at Atrica and at Strix Systems, and as Director of Technology at Bay 
Networks/SynOptics. With more than thirty industry awards/accolades and over 10,000 citations in worldwide media, he has been named 
as one of the Top 100 Most Influential People in Telecom/Internet Industry and achieved two MS & one BS degrees - as well as setting a 
pole vault record while at Beijing University.

Ethernet has been stealing a march on other access technologies because of its simplicity 
and flexibility. Carrier Ethernet allows cost-effective scalability with gradual increments of 
capacity, even seasonal fluctuation. However, enabling Carrier Ethernet to cope with global 
inter-operator connectivity requires implementation of further standards and the alignment 
of parameters across the world. These standards have been completed by the MEF for a 
while, including the five attributes of service type, QoS, scalability, reliability and service 
management. The compliant multi-point Carrier Ethernet - the E-LAN - is now available, 
but sales lag behind the success of the simpler, although limited, point-to-point E-Line. 
Carriers who wish to differentiate services will need to move to E-LAN if they wish to avoid 
the bit-pipe trap.

by Nan Chen, President, Metro Ethernet Forum

A new generation of services for a new generation for 
a new generation of challenges

Carrying More and More Media
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Carrier Ethernet v1.0 - scalable bandwidth

One of the strongest features of the first-
generation Carrier Ethernet was its ability 
to deliver bandwidth on demand, scalable 
in small increments at short notice. This 
was a hot selling point during a period of 
economic collapse when everyone needed 
to maintain competitive performance while 
cutting capital outlay. 

If a customer wanted more bandwidth, the 
traditional answer was to lay another line to 
the premises - a step change in performance 
that required field engineers and a significant 
outlay, needing to be justified in terms 
of future potential demand. With Carrier 
Ethernet, however, the provider could raise 
or lower bandwidth on demand, without any 
truck roll. The speed of provision was only 
limited by internal operating procedures that 
could be tuned to deliver a highly attractive 
and competitive service. 

Since 2005 this has been a key feature in 
Carrier Ethernet’s success. Enterprise users 
have been able to extend their corporate 
networks to branch offices and outlets with 
less capital outlay, and can match the tariff 
to their actual needs. In the case of retail 
companies, for example, this can mean 
raising and lowering bandwidth to meet 
seasonal fluctuations without wastage. 

Such has been the demand for this basic 
E-line connectivity from branch offices 
to headquarters, that it has dominated 
service providers’ offerings since 2005. 
Mobile operators have also jumped at 
the chance to reduce costly investment 
in leased lines for mobile backhaul and 
enjoy the scalable bandwidth of Carrier 
Ethernet - with the added benefit of an 
all-IP solution for data traffic.

If Carrier Ethernet had offered nothing 
more than this basic, point-to-point, scalable 
service, it would still be the success we know 
today. It has, however been continuously 
under development, with a whole range of 
further services already available or in the 
pipeline. To help promote the opportunities 
offered by advanced Carrier Ethernet 
services, Carrier Ethernet v2.0 is launched 
this year.

Carrier Ethernet v2.0 - Multi-CoS, multi-
network manageability

The success of Ethernet is due largely to its 
simplicity and flexibility, allowing it to be 
adapted to ever higher speeds and demands. 

The work of the MEF has largely been on 
shaping this technology to useful standards. 
For example, the five attributes needed for 
carrier-class Ethernet were standardized: 
services, QoS, scalability, reliability and 
service management.

The downside of flexibility means that 
interconnecting services from different 
providers is complex, although perfectly 
possible. Enterprise Ethernet is a very simple 
solution for linking sites across a city, but it 
is much harder to connect Carrier Ethernet 
across the globe because of the numerous 
parameters that need to be aligned between 
different network providers and due to 
different business models. This called for 
a new set of standards to address ‘global 
interconnect’, providing a standard external 
network-to-network interface. The ultimate 
aim is for global networks to become as 
simple to set up as a traditional telephone link 
between continents. 

Similar to the traditional telephone exchange, 
Ethernet Exchanges have been created to 
accelerate these links. Whereas it could 
take months and a major investment for a 
provider to extend a client’s network across 
other providers’ networks, it can now be 
done in days by an Ethernet exchange. Local 
operators can already offer clients extended 
communication beyond their own footprint, 
and a whole new market for wholesale 
Ethernet services is emerging.

The demand for E-line point-to-point 
connectivity has been so strong, that 
providers have not been selling E-LAN 
multipoint Ethernet connectivity to the 
same extent, even though it has long been 
specified by the MEF. It also presents a more 
complex management scenario, and this is 
where the automated management facilities 
of Carrier Ethernet v2.0 become critical. 

If broadband providers are to form new 
working relationships with content providers 
to get beyond the dumb pipe model, then 
they need Carrier Ethernet support for 
multiple classes of service across multiple 
providers’ networks. This is supported 
in v2.0, in addition to the automated 
management and monitoring needed to 
simplify such complex offerings.

Orchestrating the media flow to the user

In brief, the launch of Carrier Ethernet 
v2.0 this year clarifies the route from basic 
Ethernet connectivity as the de-facto standard 
for cost-effective metro networking, towards 

Ethernet as through ticket from content 
provider to user. 

The ability to easily and rapidly manage and 
monetize multiple classes of service, multiple 
access technologies - fixed and mobile - and 
any number of interconnected networks en 
route, gives the service provider enormous 
scope to become the active partner, the media 
impresario rather than the dumb pipe provider.

Carrier Ethernet is again providing the 
underlying technology - so where are the 
innovative business models to take advantage 
of all that this offers? l

Connect-World now on 
Facebook & Twitter

Connect-World, the world’s 
foremost discussion forum for 
leaders in the ICT industry, is now 
available on Facebook and Twitter.

The world’s top ICT decision 
makers express their opinions in 
Connect-World. They use clear, 
non-technical, English to discuss 
how ICT helps shape regional 
and global development. The 
articles essentially examine the 
influence that ICT products and 
services have on the way people 
live and do business. With 
separate editions for each of 
the world’s regions, the reports 
highlight the most important ICT 
trends and issues influencing 
socio-economic growth.

Connect-World is now available 
to follow on Twitter (http://twitter.
com/#!/ConnectWorldICT) and 
Facebook http://www.facebook.
com/connectworld.ict

Also, it is still possible, for FREE, 
to directly access all past and 
present Connect-World articles, 
ICT Industry press releases, 
eLetters, ICT News and more at 
www.connect-world.com.
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Has wireless video finally come of age?
by Metin Ismail Taskin, CTO, AirTies

Streaming video over WiFi has not been delivered satisfactorily until recently. Demand 
for multiple home HD TVs and video recorders is growing, and therefore high-quality 
streaming over a home WiFi network becomes essential. This can now be accomplished 
with the latest IEEE standard - 802.11n. Particularly important is the integration of MIMO 
technology that permits multiple inputs and outputs simultaneously, thus increasing coverage 
and wireless data rate. Chipsets with 4x4 MIMO transceivers are coming to the market, 
making implementation feasible. In addition, the AirTel ‘Mesh Point’ system can maximize 
the home network capacity by boosting signals between HD TVs, instead of relying only on 
the central signal point. 

Metin Ismail Taskin is the CTO of AirTies.

After working as a research engineer at TUBITAK (Scientific and Technical Research Council of Turkey) National Metrology Institute, 
Mr Taskin continued his career in the United States. First, he worked at Hittite Microwave Corporation in Boston MA, designing radar 
and microwave communications systems. Later, he joined Cisco Systems in San Jose CA, and worked for Wireless Access Business Unit 
developing fixed wireless access devices. At this department, he was responsible for system design of outdoor wireless base station and 
subscriber devices providing wireless Internet access. Mr Taskin then moved to the Wireless Networking Business Unit of Cisco and 
became a system architect. He led a team of 20 to 30 engineers who developed BR1410, an IEEE 802.11a compliant Wireless Outdoor 
Bridge. His success in the design and development of this product won him the ‘Cisco Innovator’ award. Mr Taskin left Cisco Systems 
and moved back to Turkey in order to join the founding team of AirTies. He is currently working as the company’s Chief Technology 
Officer.

Metin Taskin received his bachelor’s degree in Electrical and Electronics Engineering; and master’s degree in Biomedical Engineering, 
from Bogaziçi University (Bosphorus University) in Istanbul, Turkey.

Service providers struggled for years to make 
high-quality, reliable wireless video-streaming a 
reality. They are often confronted by pervasive 
problems that seemed impossible to resolve. 
Lately technical developments have made it 
possible to overcome problems commonly 
associated with wireless video distribution, 
particularly coverage area and quality of 
service: packet loss, interference, jitter and 
latency. Recently, it seems that wireless video-
streaming has finally come of age. 

Almost every wireless solution that came 
out in the past, worked in environments 
where the transmitter and receivers were in 
close proximity and there was no wireless 
interference. When these conditions were 
not met, the video delivery was very poor, 
resulting in picture freezing and pixilation. 

The use of reinforced concrete and brick, 
particularly in older buildings, is posing the 
biggest obstacle to wireless streaming. The 
walls and floors severely weaken wireless 
signals and also create a phenomenon called 
‘multipath’ while signals are passing through 
or reflected by them. Both weak signals 
and strong multipath result in packet loss 
and lower data rate. The development of 
new technology called MIMO (Multiple 
Input, Multiple Output), which incorporates 
multiple transmitters and receivers in the 
same device, successfully overcomes this 
hurdle by increasing tolerance against signal 
attenuation and multipath. Moreover, using 
five GHz bands with many available frequency 
channels to increase network capacity 
and avoid interference has revolutionised 
wireless streaming. Today, dynamic channel 
management technology scans the available 

streaming channels for interference and noise. 
It then automatically selects the optimal 
channel with least interference to deliver 
multi-HD (High Definition) video streams. 
There are also new standards that ensure 
Quality of Service to high-priority video 
packets against low-priority data packets. 

Technological developments aside, what are 
the practical developments of this technology 
and how can the average consumer benefit 
from these developments and enjoy reliable, 
wireless video-streaming? 

A retrospective: then and now

For many years, the ability to stream IP 
video inside a home was a goal pursued by a 
variety of players. Several vendors developed 
a number of proprietary solutions. Despite 
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some incremental industry technological 
advancements, no universal solution to the 
challenge of complete wireless streaming was 
realised until recently. 

The IEEE, one of the world’s largest professional 
organisations specialising in the advancement of 
technology, has developed many wireless LAN 
(local area network) standards for solutions and 
products to adhere to over recent years, each with 
varying levels of success and failures. 

When we started with 11Mbps 802.11b 
devices, it quickly became apparent that 
video delivery over Wi-Fi networks was 
hindered by a low data rate, high packet 
loss and poor quality of service. We were 
then reassured with a new, faster standard 
(54 Mbps) and 802.11a was introduced. 
However, even the 802.11a was limited: it 
only operated in 5GHz frequency band and 
802.11b devices were interoperable with 
the 802.11a standard. The next iteration, 
the 802.11g standard, was very successful 
for Internet access and data delivery but 
it was not good enough to deliver video. It 
suffered from packet loss, interference and 
insufficient wireless range issues. 
 
Today the common wireless LAN standard is 
802.11n. Thus far, 802.11n has proven to be the 
most successful because it provides a framework 
for chipset developers when building support 
for video steaming. The 802.11n standard is 
the first using MIMO. It allows up to four 
transmitters and four receivers (1x1 to 4x4) 
to run simultaneously to increase the wireless 
data rate up to 600 Mbps. MIMO technology 
not only increases the data rate to 600 Mbps, it 
also increases wireless coverage range by using 
multiple antennas to transmit and receive. 

Due to the higher costs of having multi-
transmitter and receiver circuits when the 
802.11n standard came into force, Wi-Fi chipset 
companies did not implement more than two 
transmitters and two receivers. One company, 
Quantenna, focused efforts on developing a 
unique chipset with 4x4 MIMO. With this 
technology wireless devices could reach a 
data rate of 600 Mbps while increasing the 
coverage range. Practically speaking, Quantenna 
chips make it possible to stream multiple HD 
video channels simultaneously and cover an 
unprecedentedly wide wireless range. 

Bridging the gap

In the absence of a truly effective Wi-
Fi solution for wireless video-streaming 
an alternative, known as Power Line 
Communication Technology, was employed. 

Power line communication systems carry data 
on the same wires as those for electric power. 
Consumers can buy power line adapter sets 
at most electronics retailers and use them to 
establish a wired connection using existing 
electrical wiring in the home. 

Today, power line adaptors only deliver one 
or two HD streams. Unfortunately, power 
line suffers from low-quality wiring in 
homes and interference generated by other 
electronic devices using the same electric 
wires. Because of this, power line adaptors 
cannot deliver their advertised data rates 
in a real home environment. The realistic 
limit delivers 1-2 HD video streams at an 
acceptable quality.
 
The demand for video delivery capacity in 
a home network continues to increase as 
consumers expect more. The maths is simple: 
a high-quality HD video starts at ten Mbps per 
channel and goes up to 20 Mbps, depending on 
the delivery network. When a home has three 
HDTVs (High Definition Televisions) with 
PVRs (Personal Video Recorders) capable of 
recording multiple streams simultaneously, 
the number of HD video streams that need to 
travel inside the home easily increases to nine 
(three for each PVR: one watch, two record). 
Thus, whatever the delivery solution may be, 
it needs to have a network capacity from 90 to 
180 Mbps. No power line adaptors can deliver 
that performance. 

Looking ahead: the future of Wi-Fi 

New standards and recent innovations in wireless 
networking have made the concept of the 
networked home a reality and seamless video-
streaming via a Wi-Fi network feasible. From my 
perspective, there are three essential components 
to make the experience of a wirelessly networked 
home truly compelling to the consumer: 1) a 
viable network capable of streaming multi-
HD video throughout the home, 2) the ease of 
installation and use, and 3) the integration of 
applications that will ignite consumer interest. 

The new 4x4 MIMO chipset is capable of 
delivering the wireless performance we have 
all been waiting for at an affordable price. 
Industry leaders in Europe and America are 
currently testing this technology. Many regard 
4x4 as the right solution, and many more are 
set to follow suit. Although 4x4 technology 
solves the problem of wireless range and 
signal quality, it is not panacea for the 
problems that inhibit reliable Wi-Fi streaming 
across a large area. There are still notable 
exceptions where 4x4 technology cannot 
cover large houses. 

This is where innovative technology, such as 
AirTies’ automatic mesh networking technology, 
complements industry standards to make wireless 
streaming reliable everywhere. Wireless mesh 
technology makes every TV with a connected 
wireless adapter a ’mesh‘ point. Rather than 
simply receive signals from a central router, mesh 
points are smart: they route wireless packets 
to other devices to maximise the total network 
capacity and extend the wireless coverage area. 
Previously most wireless devices acted as clients 
and only received signals from a central router. In 
a large house, the client device may have a very 
weak reception from the central router resulting 
in a connection with very low data rate and high 
packet loss. A series of mesh points eliminates 
weak links and maximises the total network 
throughput while enabling endless wireless 
expansion across a large area. For example, if 
there is a home with a wireless router and three 
TVs with wireless adaptors, the wireless coverage 
area effectively becomes four times wider than a 
single Access Point with three wireless clients as 
supported by any other product.

Mesh technology provides ultra-wide coverage 
and reliable wireless networking for entire 
home entertainment. It builds HD video-
streaming solutions with unmatched range and 
performance, whilst avoiding problems typically 
associated with wireless video distribution. 

Conclusion

The home networking revolution has entered 
a new era in which users can easily and 
efficiently share video and data across many 
devices. The success of the smartphones, 
tablets and Internet video delivery services 
like BBC iPlayer has stimulated user demand 
for video-based content and made the need 
for wireless video-streaming ubiquitous. 
As many broadcast operators start to deploy 
whole home PVR solutions where only one 
central PVR records live content and then 
streams it to other TVs in the home, the 
delivery of many high bit-rate HD videos 
inside the home is a great need. The most 
convenient way to create a home network 
with the capacity to deliver video and data 
is with wireless video-streaming technology. 
Yet for wireless video-streaming to succeed, 
it will need to make sound commercial 
sense to operators. This means that wireless 
networking solutions need to be affordable 
whilst the cost of deployment and ownership 
are minimal. With affordable 4x4 802.11n 
wireless chips, the use of five GHz, new 
QoS and interference avoidance algorithms, 
and mesh networking technology, delivering 
multi-HD video streams becomes affordable 
and easy to use. l
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Solving the latest broadband challenge: offering 
connectivity to trains, subways, and beyond

by Cosimo Malesci, VP Sales and Marketing, Fluidmesh Networks LLC

We all spend a long time travelling - time that could be more enjoyable or more productive if 
access to broadband is made available. Currently 3G and Satellite provide connectivity while 
travelling, but the service is limited and fails in tunnels and subways. A new age WLAN is now 
available for the transport industry. A train-based WLAN is delivered via three mechanisms: 
Trackside nodes (backbone), Inter-Train (forward and backward cart based nodes) and the 
revolutionary Train-to-Ground. This fast WLAN is based on superior protocols that deliver 
fast hand-off and still enable large capacity. Costs of installing fast WLAN on trains can 
soon be recovered with the wealth of new services that they can open up, including remote 
management, surveillance and automatic control as well as consumers’ services.

Cosimo Malesci has been a forerunner in using wireless networks for security and industrial applications, providing new and cutting-
edge services. He holds both a bachelor and master degree in Ocean Engineering from MIT. After working in the marine engineering 
field, he co-founded Fluidmesh in late 2004 with offices in Boston, MA and Milan, Italy. This new venture has allowed him to apply his 
fine understanding of engineering to the wireless world. Fluidmesh has been a pioneer in the development of wireless technology by 
focusing on top-quality products for large areas at risk such as municipalities, industrial plants, seaports and marinas, archaeological 
sites, resorts, theme parks and racing tracks. In less than five years, Fluidmesh has positioned itself as a leading manufacturer in the 
market by focusing on thorough and practical solutions in a world increasingly preoccupied by connectivity and security matters.

Like it or not, travelling is becoming a 
pervasive part of our lives. The amount 
of hours we spend on airplanes, trains, 
subways, and buses is increasing and 
is most likely not going to decrease in 
the near future. At the same time, our 
agendas are getting fuller and fuller and 
everyone is trying to be more efficient, 
more on time, more productive. Broadband 
connectivity is clearly one of the tools that 
has helped us to get there and do more 
in less time together with the Internet. 
Although in the past decade connectivity 
made great steps forward, we are still 
lacking reliable and high-speed broadband 
when we are travelling. However, things 
are about to change, as smarter wireless 
systems have been developed and are 
being deployed.

Trains and subways represent a very 
common means of transportation for many 
of us and have, at the moment, a major 
broadband connectivity issue. In both 
scenarios, the most common solution that 
is currently offered is based on 3G. So 
if you have a Smartphone, you are most 
likely going to stick to your wireless 
carrier and use it as your gateway to the 
Internet while on the road. 

Alternatively, a certain number of high-
speed trains now offer Wi-Fi connectivity. 
Although this sounds like a great idea, it 
usually ends up offering a service that 
is worse than the one you get on your 
smartphone. The reason for that is that 
most trains provide Wi-Fi using a 3G 
backbone. A 3G Modem or a combination 

of 3G Modems from different providers 
connect to the backbone and then 
broadcast connectivity to passengers by 
using a series of Wi-Fi Access Points 
mounted on each cart. Overall, you have 
the same limitations of your smartphone in 
terms of connectivity and performances. 

In most rural areas, you will be limited 
in bandwidth or have no service at all, 
you will be limited to few megabits of 
throughput at the most, and you will be 
required to download all your large files 
when you get back at the office. In addition, 
most of the time the on-board Access Point 
gets overwhelmed by too many people 
trying to connect to them, leaving you 
with little hope to download that major 
presentation you wanted to work on. 
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Were you thinking of streaming the latest 
episode of Man vs. Wild? Forget it. Doing 
a conference call with your kids on Skype? 
Nope. And how about downloading that 
GoToMeeting Webinar you didn’t have a 
chance to attend last week? Not possible. 
You will be stuck with your emails on 
the condition that they don’t have any 
large attachments. In addition, 3G-based 
solutions are expensive to maintain as 
the monthly subscription and usage 
charging add up pretty quickly without any 
guarantee about the quality of the service 
provided by the carriers. 

A solution that has been deployed 
successfully as an alternative to 3G 
is satellite connectivity. The backhaul 
is created by a sophisticated tracking 
antenna mounted on the roof of the train. 
The advantage is that it is twice as fast 
as 3G in terms of throughput available 
and that it doesn’t require any roaming, 
making it a very reliable solution for 
vehicles travelling faster than 100 mph. 
The downside is cost: both installation 
cost and service charges make it the most 
expensive solution out there, limiting 
its success. In addition, it requires clear 
line of sight with the satellites, so that it 
will not work in tunnels, another major 
limitation of this technology. 

WLAN is offering a viable alternative to 
3G and Satellite and it is on the rise in the 
transportation market as the solution that 
offers the best trade off in terms of cost 
and reliability. This WLAN solution uses 
unlicensed bands in the 2.4 GHz and 5.1 
to 5.8 GHz space and can offer up to 100 
Mbps of usable throughput over few miles 
of distance. 

For mobility applications on trains and 
subways, the WLAN system can be 
divided into three parts: the Trackside 
Network, the Intra-Train Network, and 
the Train-to-Ground Network. The 
Trackside Network is the backbone of the 
infrastructure and is usually composed by 
numerous trackside cabinets, each with 
a wireless node that will then be used for 
Train-to-Ground communication. Each 
trackside wireless node is then connected 
to a fibre or wireless backbone, depending 
on the environment back to the main 
network router. 

Then there is the Intra-Train Network 
which is the equivalent of the Track-side 
Network but between train carts: it allows 
the sending of data back and forth between 

train carts. This is built by a series of 
WLAN nodes, usually two per cart, 
pointing forward and backwards along 
the direction of travelling. This network 
has a dual purpose: it is able to create a 
connection between train carts as well as 
provide the connectivity with the track-
side nodes. Just as a side note to underline 
the effectiveness of wireless solutions, 
WLAN has provided such an effective 
connection for intra-train communication 
that it has been also used to replace many 
wired couplers that were used for intra-
train communication in the past. The 
main reason for this change is the fact 
that wired couplers tend to wear out due 
to the motion of the carriages. They also 
have a fixed bandwidth and limited data 
rate which place severe constraints on the 
upgradeability of an intra-train network.

Where WLAN technology truly shines is in 
the Train-to-Ground network which is the 
most revolutionary piece of the network. 
Traditional WLAN solutions have had limited 
use in mobile applications in the past due to 
their hands-off time in high-speed roaming. 
For example, an off-the-shelf 802.11 solution 
provides an average hands-off time of 700 
ms. Although this might work for some semi-
mobile applications, it will not be reliable 
when used at high speeds such as on trains, 
subways or buses. Through new routing 
algorithms and more powerful hardware, 
the performance of WLAN solutions has 
significantly increased and can now offer 
hands-off times of less than 2 ms and can 
cope with fast roaming up to 150 mph, yet still 
transfer up to 100 Mbps of usable throughput. 
This new technology, if implemented correctly, 
opens up a whole new world of features and 
entertainment to customers and train personnel 
alike, which would help recover the cost 
of setting up the WLAN infrastructure and 
generate an additional revenue stream for 
transportation authorities. 

Moreover, with so much bandwidth 
available, the same network could be 
used to increase the safety on board by 
having live video surveillance monitoring 
as well as Automatic Train Operations 
(ATO) through CBTC (Communications 
Based Train Control). ATO, for example, 
coordinates trains to increase service 
efficiency and frequency and maximize 
track utilization using a central control. 
In order to do this, a large amount of 
data including train and passenger status, 
video-surveillance and emergency controls 
needs to travel back and forth between 
the train and the central control, which 

is beyond the capabilities of the radio 
technology currently in use on trains. 

WLAN offers a few more advantages 
over 3G and satellite communication, 
such as flexibility and reliability. For 
example, in a tunnel where both 3G and 
satellite fail, WLAN can be deployed as 
the Train-to-Ground communication and 
can operate also in a few feet of space. In 
addition, in case the track goes through 
sharp twists and turns, increasing the 
density of the trackside wireless nodes 
will ensure continued wireless coverage 
in the environment. WLAN solutions also 
work well in congested environments 
such as urban areas, thanks to a number of 
strategies to offer reliable connectivity in 
these conditions, such as the use of highly 
directional 2x2 MIMO antennas as well as 
narrow RF channels.

If you look at the cost of installing a 
WLAN solution for Train-to-Ground 
communication, things look promising. 
The cost of the hardware has been 
decreasing substantially in recent years 
passing the US$1,000 per node threshold. 
In addition, given the good penetration of 
WLAN, you would need a wireless node 
every half-mile on average. This brings 
the cost of the turn-key solution within 
reach of many transportation authorities 
and could be recovered in two to five 
years, due to the many services that can be 
provided on top of the network. 

Getting out of the train and subway 
space, the same concept can be applied 
to many other vehicles including buses, 
trucks, passenger ferries, and possibly 
even airplanes opening up a world of 
new opportunities and extending the 
limits of WLAN technologies to well 
beyond what was considered possible 
just a few years ago. l
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