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 EthErnEt ExchangEs 
   makE thE 
interconnection

 Welcome to another eBook from 
FierceTelecom!

In this latest edition, we’re going 
to talk about Ethernet exchanges. 

Albeit still an emerging concept, 
an Ethernet exchange is a neutral 
point where Ethernet service pro-
viders can connect to one or more 
other carriers at a common peering 
connection point, the exchange is 
designed to simplify and speed up 
the interconnection process.

While other players could 
emerge, the Ethernet exchange 

market is currently being led by 
four major players: CENX, Equinix, 
Neutral Tandem and TELX. 

Each of these players, not 
surprisingly, came to the Eth-
ernet exchange market from 
different points. CENX, for one, 
was launched by Metro Ethernet 
Forum President Nan Chen from 
the ground up to be a standalone 
Ethernet exchange. Meanwhile, 
Equinix, Telx and Neutral Tan-
dem, which began their lives as 
data center/colocation and voice 

tandem providers all decided to 
add Ethernet exchange to their 
list of services.

Vertical Systems Group forecasts 
that the Ethernet exchange mar-
ket will be worth US$674 million 
in 2014. However, Rosemary 
Cochran, Principal and co-founder 
of Vertical Systems Group, points 
out in The Ethernet exchange: If not 
now, when? it will take a few more 
years for Ethernet exchanges to 
expand worldwide and the busi-
ness model to stabilize.

“The providers we’ve talked to 
in our survey all over the world are 
split — half of them say, ‘yes, we’re 
going to use it in the next two 
years,’ and about half of them say, 
‘we’re not sure.’”

Even incumbent service 
providers like Verizon, which 
earlier this year joined CENX’s 
Ethernet exchange, see the 
necessity in belonging to an 
Ethernet exchange to meet 
specific customer needs. At 
the same time, Larry O’Neill, 

manager of Ethernet prod-
uct development at Verizon, 
believes that the Ethernet 
exchange could be a stepping 
stone for some of its wholesale 
and even enterprise clients to 
establish direct connections. 

In this eBook, we’ll discuss 
the diverse strategies, tech-
nologies and opportunities for 
Ethernet exchanges. 

Sean Buckley
Senior editor /// FierceTelecom
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them say, ‘yes, we’re going to use 
it in the next two years,’ and about 
half of them say, ‘we’re not sure.’”

Among those expressing hesita-
tion was a European competitive 
provider who told Vertical Sys-
tems Group that interconnecting 
through an exchange so far is “a 
painless process, but we still had 
to forge a business relationship.” 
A U.S. cable operator told Verti-
cal Systems Group that although 
exchanges can help trim the capex/
opex costs of maintaining multiple 
physical interconnects, “they are 

not substantially simplifying the 
technical and operational aspects of 
interworking with several providers 
— which is the biggest challenge.”

Penetrating facilities-
based comPetition
Nevertheless, some providers — 
for example, Orange Business 
Services, which currently occupies 
the top slot on Vertical Systems 
Group’s global Business Ethernet 
Services Leaderboard — are find-
ing that the Ethernet exchange 
does have a place in their respec-

tive business strategies. Like many 
major players around the world, 
Orange reaches most of its Eth-
ernet customers via private direct 
connects, but Dennis Kruse, vice 
president of network solutions, 
says the Ethernet exchange prom-
ises to be a valuable supplemental 
tool for filling in Orange’s geo-
graphic footprint, particularly in the 
U.S. market.

Because the United States “nev-
er figured out how to do unbundled 
local loops,” Orange must partner 
with more parties than it would 

the Ethernet 
exchange: 
If not now, 
when?
by mJ richter

 The phrase “scalable, 
flexible, cost-efficient band-
width” is, for most enterprise 
customers and many mobile-
network operators, just an 
uptown way of saying “Eth-
ernet.” In fact, the demand 
for Ethernet is accelerating to 
the point that Vertical Sys-
tems Group expects global 
revenues for business Ether-
net services to total just over 
US$40 billion by 2014. As 
part of their drive to capture 
market share, service pro-
viders naturally are looking 
for every available means to 
deliver Ethernet to as many 
endpoints as possible, and 
that fact has given rise to a 
new mechanism: the Ether-
net exchange.

As a neutral point where 
Ethernet service providers 
can connect to one or more 
other carriers at a common 
peering connection point, 
the exchange is designed to 
simplify and speed up the 
interconnection process. 
Rather than spending time, 
technical resources and 
money in hammering out 
specific External Network-
to-Network Interconnection 
(E-NNI) agreements on a 
carrier-by-carrier basis, Eth-

ernet service providers can simply 
go through an exchange. By going 
through an Ethernet exchange, they 
can extend the geographic reach 
of their Ethernet-service footprints 
more quickly, especially to off-net 
end-user locations, and speed up 
their time to revenue in this boom-
ing market sector. Within the past 
year, four such exchanges have 
opened their doors for business: 
CENX, Equinix, Neutral Tandem 
and Telx Group, and it is likely that 
others will follow suit. 

sellers sign uP, but buyers 
are still circling
Thus far, the Ethernet exchange 
concept has attracted more sell-
ers than buyers, but Rosemary 
Cochran, principal and co-founder 
of Vertical Systems Group, says 
that’s not surprising at this early 
stage. She points out that the deci-

sion to participate in an Ethernet 
exchange is a relative easy one 
for sellers because the exchange 
is potentially another distribution 
channel.

In predicting that the global 
Ethernet exchange market oppor-
tunity will be worth US$674 
million in 2014, Vertical Systems 
Group expects that it will take a 
couple more years for the Ethernet 
exchanges to expand worldwide 
and the business model to sta-
bilize. By then, in the 2012-2013 
timeframe, more buyers will be 
participating. Until then, Cochran 
says, they likely will continue to 
evaluate whether it’s a good option 
for them, compared with how they 
now acquire Ethernet services.

“We looked at these exchange 
plans,” she says, “and the provid-
ers we’ve talked to in our survey all 
over the world are split — half of 
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“….the providers we’ve talked to in our survey all over the world 
are split — half of them say, ‘yes, we’re going to use it in the 
next two years,’ and about half of them say, ‘we’re not sure.’” 
roSemary cochran, principal and  

co-Founder oF VerTical SySTemS Group

uni (User-to-Network iNterface) • enni (external network-to-network interface) Source: Vertical Systems Group

www.fiercetelecom.com


5 December 2010

fiercetelecom.com

otherwise prefer. Consequently, 
Kruse says, the Ethernet exchange 
works well in a geographic market 
“where facilities-based competition 
is big,” such as the U.S. and maybe 
Hong Kong and a few others. He 
emphasizes that Orange does 
want to take advantage of Ethernet 
exchanges, “but of all the things 
we’re rolling out, it may not be on 
the top of the priority list.”

emPhasizing 
ethernet status
Covad is another service provider 
that has opted to use the Ethernet 
exchange, partly because it’s “a 
great way to increase our distribu-
tion channels,” says Jeff Brown, 
vice president of wholesale carrier 
services. Of equal importance, 
however, is Covad’s belief that par-
ticipation in an Ethernet exchange 
will “really increase awareness 
around our Ethernet capability.”

Historically a provider of DSL 
service, Covad has deployed over 
the last couple of years an Eth-
ernet platform and, Brown says 
that participating in an exchange 
is one way to boost Covad’s 
Ethernet profile. The provider has 
signed up with CENX and Equinix 
and “is looking closely” at the 
Telx-Neutral Tandem combination 
as well.

“When you get a few people 
jumping on board, there’s a critical 

mass that builds,” he says. “You 
do need some anchor tenants, so 
one or more major carriers need 
to step forward, in both a buy 
and sell capacity, and then I think 
you’ll see some further adoption 
take place.”

by this time next year...
Michael Howard, co-founder and 
principal analyst at Infonetics 
Research is bullish on the Ethernet 
exchange concept and says he 
believes it soon will prove useful 
for competitive providers and large 
incumbent providers alike.

“Over time, every company — 
even AT&T — is going to need to 
connect to buildings that they’re 
not connected to today and, at 

some point, the economic advan-
tage and simplicity of using an 
Ethernet exchange will come 
into play.”

Howard predicts the exchange 
concept “will see traction next 
year. It’s getting off the ground, 
everybody’s learning what it is and 
how to use it. As with any new 
service anywhere,” he says, “once 
you start using it, then you start 
learning more things about how to 
make it more effective for you.” l

Your fast track to an expanded customer base
Ethernet exchanges offer an ideal way to expand your geographical footprint and reach new 
customers. The Fujitsu EoX Gateway solution leverages the power of Connection-Oriented 
Ethernet to turn all of your existing network capacity into powerful assets in a dynamic  
Ethernet marketplace.

Fujitsu network integration experts are your partners in engineering an Ethernet exchange 
aggregation and switching solution geared to capture new revenue. With our 25-year track  
record of moving communications forward, our network solutions are your boarding pass to  
the opportunity express.

Destination 
opportunity
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“Over time, every company — even 
at&t — is going to need to connect to 
buildings that they’re not connected to 
today and, at some point, the economic 
advantage and simplicity of using an 
Ethernet exchange will come into play.” 
michael howard, co-Founder and principal analyST, 

carrier and daTa cenTer neTworkS, inFoneTicS
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Driving Ethernet services toward Ubiquity
by ralph Santitoro, Director of carrier ethernet market 
Development, fuJitSu net work communicationS

 An Ethernet exchange is a carrier-
neutral marketplace of buyers and 
sellers of Ethernet services. It is 
among the hottest topics in the Car-
rier Ethernet market today. Service 
providers use Ethernet exchanges to 
connect to off-net customer loca-
tions. Sellers and buyers specify 
their respective Ethernet service 
capabilities and needs by service 
location (building) on the exchange’s 
marketplace Web portal, where 
buyers can search for sellers whose 
services meet their requirements. 

Until now, most peering agree-
ments between buyers and sellers 
for delivering Ethernet services 
have been custom-created. These 
agreements take months to com-
plete in addition to the time needed 
for testing for network and service 
interoperability. This approach is 
a major inhibitor to Ethernet ser-
vice ubiquity; i.e. making Ethernet 
services as easy to order, provision, 
test and maintain as they have 
been on T1/E1 circuits for years. 

It is quite common for an organi-
zation to have sites to interconnect 
that are located in areas serviced 
by different service providers. 
These locations are not necessar-
ily separated by large distances. 

Two or more service providers may 
even be incumbent in the same 
city, so an organization’s sites could 
easily be located in parts of the 
city serviced by different provid-
ers. If these different providers are 
connected to the same Ethernet 
exchange or other exchanges 
that can be interconnected, then 
either provider can deliver Ethernet 
service to the organization. Further-
more, CLECs or MSOs can also 
provide Ethernet services to other 
off-net locations by connecting 
through an Ethernet exchange.

maximize the roi of 
your network assets
Service providers deploy differ-
ent transport network technology 
assets to reach different building 
locations. Some have copper facili-
ties, while others have fiber optic 
facilities into a particular building. 
Some have a mixture of native Eth-
ernet (EoF), DWDM (Eoλ), T1/T3 
(EoPDH) or SONET (EoS) access or 
transport networks. Service provid-
ers can accelerate their return on 
investment from these assets if 
they can make all their service loca-
tions accessible over their Ethernet 
Exchange connection.

Using an EoX Gateway, a service 
provider can decouple their Ether-
net services from the underlying 
transport network technology, and 
define a consistent set of Ethernet 
service attributes such as protec-
tion, VLAN awareness, bandwidth 
(CIR), and Classes of Service 

Dennis Kruse, VP of Network 
Solutions, Orange Business 
sits in an interesting position 
in the Ethernet market, 
overseeing the marketing 
strategy, product positioning, 
pricing and external 
marketing communications 
of Orange Business Services’ 
international network 
services, including Ethernet 
and IP/VPN. Spanning 
about 42 countries via 
interconnection arrangements 
with service provider 
partners, Orange Business’ 
Ethernet footprint is quite 
vast. Like many service 
providers, Orange Business 
sees the value in Ethernet 
exchanges, but believes they 
are just one tool they can 
use to address their end-
customer’s service needs. 
FierceTelecom Editor Sean 
Buckley recently sat down 
with Kruse to talk about 
Orange Business’ Ethernet 
service growth and his views 
on Ethernet exchanges. 

FierceTelecom: Orange Busi-
ness recently topped Vertical 
Systems Group’s Mid-2010 

Industry Q&a
dennis kruse, Vice President, 
network solutions, orange 
business services on the role 
of the ethernet exchange 

by Sean buckley

Global Provider Ethernet leader 
board ranking report. What do you 
attribute that growth to? 

kruse: The big growth for Orange 
Business’ Ethernet service is cen-
tered on two big areas. One is our 
big managed IP network services 
that we sell to large enterprises. 
What I think is really interesting is 
how much Ethernet services are 
available as an access technology 
to get from the customer premises 

to our service provider networks. 
There’s a significant volume of 
growth in Ethernet access to MPLS 
services and Internet access. 

The other thing that’s been 
growing is we elected to position 
Ethernet not as a replacement or 
a substitute for managed IP/MPLS 
networks, but really as a comple-
ment, and that complement is how 
we can connect to data centers. 
There’s this whole market of 
interconnecting data centers with 
high speed Ethernet connections. 
When we rolled out our Ethernet 
services we built a parallel network 
instead of rolling out an Ethernet 
overlay over our MPLS network. 
We run our IP network on our IP 
Global Network (IGN) and we have 

the EGN (Ethernet Global Network) 
that’s dedicated to delivering these 
Ethernet speeds. Now, we dedi-
cate a DWDM fiber connection to 
that Ethernet circuit or we dedicate 
the DWDM fiber connection to the 
IP network. At one level you can 
go into an undersea cable and we 
may be in the same sheath of that 
undersea cable for both networks, 
but the EGN and the IGN are sepa-
rate and distinct logical networks. 

FierceTelecom: You mentioned 
Orange’s EGN and IGN. Can you 
tell us how those fit into delivering 
Ethernet services?

kruse: Take Cogent, for instance. 
They have been a traditional ISP 
and did a lot of Internet transit, but 
the Internet transmit market has 
really shrunk so Cogent started sell-
ing Ethernet over the Internet. They 
are using that same Internet back-
bone and running Ethernet over it. 
They are doing Ethernet over MPLS 
on that Internet backbone. We 
looked at that and said that does 
not make sense because want to 
position our Ethernet service as 
higher quality, low latency and as 
a fundamental data center service 
for your enterprise customer’s core 
network. We bought a lot of capac-
ity on undersea cables in Europe so 
we’ve been able to dedicate that 
to Ethernet and ensure reliability as 
we mix and match some of those 
technologies for the core network. 

The IGN network is dedicated 
to serve all of the of the branch 
office locations. The example I like 

continued on page 10

(CoS). An EoX Gateway enables 
them to connect disparate access 
and transport networks into an 
Ethernet exchange via a protected 
MEF-compliant Ethernet ENNI, 
while delivering an MEF-compliant 
Ethernet UNI at the customer prem-
ises. This gives the service provider 
more flexibility in selecting the 
transport network assets that best 
match the buyer’s requirements. An 
Ethernet exchange-based approach 
also delivers dual financial benefits 
by eliminating unnecessary CapEx 
and reducing OpEx through stream-
lined ordering processes. 

Ethernet exchanges remove 
some of the key obstacles that have 
limited Ethernet service ubiquity. 
For instance, they enable buyers 
to quickly identify and connect 
to sellers who can reach off-net 
customer locations with the Ether-
net service attributes they require. 
While Ethernet exchanges are in 
the early stages of development, 
they have the potential to accelerate 
adoption of Ethernet services, and 
enable new high-performance and 
highly secure service offerings from 
cloud-based service providers also 
connected to exchanges. l

click To enlarGe
Figure 1: Sellers and buyers of 
Ethernet services interconnect 

at an Ethernet exchange

click To enlarGe
Figure 2: EoX Gateway 

aggregates and opens up 
the seller’s disparate access 

networks to buyers connected 
to the Ethernet exchange

Kruse
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States; 26 percent in the Europe/
Middle East/Africa region; 35 per-
cent in Asia/Pacific; and 8 percent 
in the rest of the world.

The study also revealed that 
service providers will use on-net 
infrastructures to deliver nearly 
three-quarters of the new Ethernet 
service end-points, while partner 
providers will deliver the rest. Of 
the partner-provider deliveries, Ver-
tical Systems Group projects that 
bi-lateral agreements will account 
for 71 percent of the end-points, 
while Ethernet exchanges will take 
care of the rest.

The growing interest in the 
Ethernet exchange concept on the 
part of service providers of practi-
cally every stripe raises a couple 

Ethernet exchanges:  
a supporting player or a star 
in the Ethernet market?
by mJ richter

 Businesses around the 
world are lining up for Eth-
ernet service. They are 
attracted by its scalable 
bandwidth, affordability and 
flexibility. For service provid-
ers eager to capture a share 
of this rapidly-growing mar-
ket, the challenge is how 
to deliver Ethernet service 
where customers want it.

Where they want it is 
pretty much across the globe. 
According to the results of a 
study conducted by Vertical 
Systems Group, 1.1 million 
new Business Ethernet ports 
will be installed between 
now and 2014. Of those, 31 
percent will be in the United 

to use is Air France, which 
merged with KLM and has 
large airports at Charles de 
Gaulle, Toulouse and Lyon 
where they run Ethernet for 
that. Then, in all of their call 
centers and branch offices 
they use a big business VPN 
where you integrate more of 
the security and performance 
elements. By being focused 
like that the big growth in 
this issue is to use Ethernet 
to connect their big hub sites 
and data centers as well as 
lots of Ethernet to access to 
get to the IP/VPN network or 
the Internet. 

FierceTelecom: So data 
center connectivity is a big 
target for Orange’s Ethernet 
offerings?

kruse: As we move forward 
with these cloud offerings 
now. Vertical Systems Group 
recently released their Eth-
ernet exchange report. The 
Ethernet exchange allows us 
to go into one place from lots 
of players in one physical loca-
tion. I think it will be interesting 
to see how that evolves as 
well to connect to these data 
centers. With cloud comput-
ing there’s a lot of emphasis 
on hosted data center space 
available and a lot of people in 
that market so if they hook up 
to those Ethernet exchanges, 
we might be able to see more 
rapid connectivity to third-
party data centers. 

of questions: will the Ethernet 
exchange remain a relatively small 
player in the surging market for 
Ethernet service? Or, as service 
providers — both sellers and buy-
ers — become more comfortable 
with using it, will the exchange 
eventually help to fuel even more 
demand for Ethernet service? With 
the first exchanges in operation for 
only a year thus far, some predict 
the exchange will, at the very least, 
take on an increasingly important 
role in the Ethernet-service market.

ethernet demand and 
the exchange will 
grow together
Brad Hokamp, chief marketing 
officer of the Telx Group, does not 
see it as an either-or proposition. 
The growth of the global Ethernet-
service market will help fuel the 
growth of the Ethernet exchange 
and, eventually, the exchange 
will become sufficiently impor-

FierceTelecom: Given Orange’s 
reach, you do engage in a number 
of interconnection arrangements. 
What process does Orange take 
with interconnection arrangements 
to expand their Ethernet reach?

kruse: Our Ethernet capabilities 
now are in about 42 countries 
where we have interconnections 
with various Ethernet providers. 
We’re using the different local 
loops of all of these providers and I 

think of those 42 countries, I think 
they ride over 100 carrier intercon-
nections. In the U.S., we have a lot. 
For instance, we interconnect with 
AT&T, Fiberlink, Verizon, XO, and 
Level 3. Even Covad is doing inter-
esting things with bundling some 
T1s to make Ethernet capable con-
nectivity in the local loop by buying 
unbundled local T1s and bundling 
them back together and making 
them into higher speed Ethernet.

We’ve interconnected with a lot 
of players. Because we got into the 
market early, we have been able to 
connect a lot of people without the 
benefit of the Ethernet exchange. 
One of our challenges as we con-
tinue to move forward is where can 

we find enough different Ethernet 
providers in a given country that 
exchange makes sense? That’s 
definitely the case in the U.S., 
because there’s a lot more compa-
nies who have fiber there. It’s much 
more asset based competition. In 
Europe, the European Union (EU) 
has this rule that everyone has 
to sell their unbundled local ser-
vices to another provider everyone 
has total full country coverage in 
Europe. In some ways in Europe, 
you can get full coverage and you 
don’t have to sign up with so many 
different providers. There are like 50 
Ethernet providers in the New York 
area alone. I think where the Ether-
net exchange concept will work the 
best will be based on the specific 
market we’re trying to reach. 

FierceTelecom: Given the fact 
that Orange has multiple intercon-
nection arrangements, do you see 
the Ethernet exchange as another 
tool to expand your Ethernet ser-
vice presence?

kruse: For us to get more cov-
erage out to every business 
location, we need more coverage, 
and if the country says there’s a 
lot of players we need to inter-
connect to, then the Ethernet 
exchange makes a lot of sense. 
It’s the number of providers you 
need to hook up. That’s the driver. 
If I am going into Saudi Arabia, I 
only have one choice, so there’s 
not much need to have an Ether-
net exchange there, whereas in an 
open and very competitive market 
like the U.S., it is very critical. l

continued from page 10

continued on page 11

“Our Ethernet capabilities 
now are in about 42 
countries where we have 
interconnections with 
various Ethernet providers.”
denniS kruSe, Vice preSidenT, 

neTwork SoluTionS,  

oranGe BuSineSS SerViceS
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 Ethernet has come a long way 
from its early days as a simple LAN 
technology. Today, with the excep-
tion of a few application-specific 
protocols, Ethernet is ubiquitous 
in most transport networks, 
sometimes over SONET/SDH but 
increasingly as a native transport 
protocol. Uptake has been helped 
considerably by the efforts to stan-
dardize Ethernet services and the 
capabilities of the products used to 
deliver these services via the Metro 
Ethernet Forum (MEF).

As a reader of this eBook, you 
will no doubt have noted that Ether-
net Exchanges are rapidly growing 
as a meeting place for custom-
ers and carriers and this leads to 
network operators and service 
providers reassessing their strate-
gies for Ethernet transport.

An important part of understand-
ing Ethernet services in and out of 
Ethernet Exchanges is the abil-
ity to measure the quality of the 
service via a managed demarcation 
point. This is equally applicable 
to the network operator with its 
own interconnect or for those who 
provide interconnect services to 
other parties from the exchange. 
All parties need to know what they 
are delivering or receiving and the 
MEF certification programs go a 
long way to addressing this.

But how can operators who are 
building interconnects into Ethernet 
Exchanges combine this demar-
cation function with a transport 

network in the most cost-effective 
and future-proof manner? There are 
a number of aspects to be consid-
ered, most importantly economics. 
Does it make sense to deploy a 
full Ethernet switch and a sepa-
rate transport solution? Probably 
not as there are now “Transport 
Ethernet” solutions available that 
combine the Layer 2 functions 
that are required for demarcation 
and aggregation along with WDM 
transport to give a highly economic 
and scalable alternative. 

These solutions can be con-
sidered as an optimization of full 
Carrier Ethernet switches; they do 
not try to be all things to all people 
in a switched network but are opti-
mized for demarcation, aggregation 
and transport. For applications such 
as those being considered here, 
this approach has great benefits in 
terms of economics, both in initial 

CapEx but also in ongoing OpEx 
due to the reduced physical size 
and power consumption of the 
equipment. 

Furthermore, by focusing on the 
specific application of Ethernet 
demarcation, aggregation and trans-
port, the approach is able to bring 
further additional benefits to the 
operator. The reduced complexity 
of the solution gives industry-lead-
ing ultra-low latency performance 
with less than 2 micro-seconds of 
latency and zero jitter per node, 
which is significantly lower than a 
network architecture based on full 
Ethernet switches. 

Also, while Ethernet synchro-
nization may be currently more 
important in the mobile backhaul 
world, it is important to ensure 
that transport networks connect-
ing into Ethernet Exchanges are 
future-proof. Again, by taking an 
optimized approach, Transport 
Ethernet solutions can provide 
Synch-E support that is around 70 
times better than the SONET/SDH 
benchmark for network synchroni-
zation, should this ever be required 
for future applications.

So, what should an operator 
deploying transport solutions into 
an Ethernet Exchange do? Con-
sider all the alternatives and have a 
look at the latest Transport Ether-
net solutions.

Sounds interesting? click here 
for more details. l

tant, he says, to help accelerate 
the demand for Ethernet. As the 
worldwide appetite for Ethernet 
continues intensifies, Hokamp 
says buyers “will drive the bigger 
players with the broadest coverage 
to jump on exchanges.” In other 
words, as the buyers get more and 
more orders for Ethernet service, 
they will drive the growth of the 
[bigger players’] business, often via 
exchange interconnection.

Glenn Calafati, vice president of 
Ethernet exchange services for the 
Telx Group, adds that mobile opera-
tors’ demand for Ethernet service 
in the backhaul will further enhance 
the importance of the exchange.

“Think of a world with mobile 
switching centers connected to 
Ethernet exchanges, with all the 
backhaul links aggregated through 
them, all the [self-service] tools 
available in the exchange. Mobile 
providers can choose the best 
broadband transport link to a mobile 
tower,” he says, “and they could use 
the tools to adapt the bandwidth, 
based on the traffic patterns of their 

end users and whatever technology 
is driving the consumption of band-
width. Mobile operators might want 
to look at the exchange as a vehicle 
to change the way they’ve been 
doing business up to now.”

morPhing from 
facilitator to driVer?
Surendra Saboo, president and 
chief operating officer of Neutral 
Tandem, says he believes the 
growth of Ethernet services is 
creating the need for the Eth-
ernet exchange — right now at 
least. However, he contends 
that’s likely to change within a 
couple of years, with the utility of 

exchanges and greater participa-
tion by buyers and sellers coming 
together to accelerate the demand 
for Ethernet service.

“At some point, within a couple 
years at least, the exchange is 

going to start to have a flywheel 
effect, one of moving the Ether-
net services business forward. I 
believe,” Saboo says, “that next 
year is going to be about creating 
that network effect. Possibly the 
next year is going to be when the 
Ethernet exchange business actu-
ally starts to become big enough 
and maybe, by 2013, it actually 
starts to go the other way in fuel-
ing the growth in the Ethernet 
services space.”

Michael Howard, co-founder 
and principal analyst of Infonet-
ics Research, basically agrees. 
Although the demand for Ethernet 
service clearly is pulling the Ether-
net exchange right now, he says, 
it probably will help eventually to 
push higher the demand for Ether-
net service.

“Will the exchange be one of 
the top two drivers? I don’t think 
so. Driver Number Four or Five? 
Yes.” l

“at some point, within a couple years at least, the 
exchange is going to start to have a flywheel effect, one 
of moving the Ethernet services business forward...”  
Surendra SaBoo, preSidenT and chieF 

operaTinG oFFicer oF neuTral Tandem
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segments of the market that we 
might not otherwise capture.”

These include Ethernet buy-
ers that may not have sufficient 
demand to justify the purchase of 
an E-NNI directly from Verizon — 
they may be selling service to only 
one or two end users in a market. 
“A lot of times, international players 
are going to fall into that segment,” 
he says, so the Ethernet exchange 
enables Verizon Global Wholesale 
to reach those buyers “who are 
buying in a market but don’t neces-
sarily have the demand to warrant 
their own facility.”

Does Verizon also believe the 
Ethernet exchange will enable the 
company to reach more Ethernet 
end points around the world? Gunn 
says that potential was a factor in 
the decision to sign up.

“With CENX, the current focus 
at least initially is domestic, and 
we’re certainly using the domestic 
market as a guinea pig to see how 
this relationship plays out,” he 
says. “As domestic proves in — 
and we think it will — a big selling 
point of the exchanges is the ability 
to reach a wider audience in the 
international space.”

more future  
direct connects 
O’Neill agrees, but says Verizon 
also sees the Ethernet exchange 
as a way to fuel more direct con-
nects eventually. Once a buyer 
does sufficient business through 
an exchange with a single seller, 
that buyer eventually will reap 
some financial benefits, he says, by 
changing to a direct connect.

“To a large degree, that’s what 
happens with voice exchanges. 
Companies will start out by con-
necting to an exchange and, over 
time, say, ‘you know what? I’ve 
got an awful lot of traffic with 
Company A. Let me do a direct 
connect with them, and I will keep 
my shared connection for those 
other bids that I don’t do with 
larger companies.’”

Because that principle applies 
to the Ethernet exchange as well, 
it’s important, O’Neill says, for the 
ILEC to connect to the exchange. 
“So if I’m not in the exchange, I’m 
not going to become part of that 
equation. We would prefer if every 
customer met us directly,” he says. 
“It’s more revenue for us, it’s a 
tighter relationship. But we have to 
do what our customers want.” l

to be or not to be in the 
Ethernet exchange?
by mJ richter

 There are some in the telecom 
industry and trade press who con-
tend that the Ethernet exchange is 
a market which will attract mainly 
Tier 2 and 3 service providers, rather 
than the large incumbent service 
providers. According to this school 
of thought, the major incumbent ser-
vice providers already have enough 
direct connects to their carrier and 
end-user customers to deliver 
Ethernet services almost anywhere. 
Yet Verizon Global Wholesale clearly 
subscribes to a different school of 
thought, as evidenced in part by its 
participation in the CENX exchange 
in New York City.

Larry O’Neill, manager of Eth-
ernet product development, says 
Verizon is talking with other Eth-
ernet exchange providers as well. 

However, he says, because Verizon 
obviously has “a certain scale” in 
the domestic U.S., “we can drive 
our own strategy to some degree.”

identifying 
customer’s needs
So how and where exactly does 
the Ethernet exchange fit into 
Verizon’s Ethernet interconnection 

plans? The answer, O’Neill says, 
depends on the fast-moving market 
for Ethernet services and on what 
specific customers ultimately may 
want. On that first point, Ethernet 
is “a very dynamic field right now” 
and not just because customers 
want it. It doesn’t compare, he 
says, to the emergence of SONET 
a couple decades ago, which 
people bought because it “was the 
next evolution above DS3. Ethernet 
is very different than previous inter-
connects that the global wholesale 
market has done.”

Consequently, Verizon has shifted 
somewhat from its traditional 
approach of “this is our product, 
we hope you like it, come and buy 
it.” Instead, the company is “trying 
to be more understanding of” cus-

tomers’ needs. O’Neill translates 
that to if a customer asks Verizon if 
the provider would consider meet-
ing in an exchange, Verizon will 
respond affirmatively.

Multinational corporations 
(MNC) in particular have been 
asking Verizon about the Ether-
net exchange. For some of them, 
O’Neill says, participating in an 

Ethernet exchange is “just table 
stakes because they won’t make 
that direct connect. So if they want 
to meet us at an exchange, we’ll do 
it. If not, we’re going to lose that 
business, and we don’t want to 
lose that business.”

serVing low-Volume buyers
Brendan Gunn, product line 
manager for switched Ethernet 
services, explains that the Ethernet 
exchange is attractive to Verizon 
Global Wholesale as a way to 
extend not necessarily its geo-
graphical reach but its reach “to 

“…Ethernet is very different than 
previous interconnects that the global 
wholesale market has done.” 
larry o’neill, manaGer oF eTherneT 

producT deVelopmenT, Verizon

“We would prefer if 
every customer met us 
directly,” he says. “It’s 
more revenue for us, it’s 
a tighter relationship. 
But we have to do what 
our customers want.” 
larry o’neill, manaGer 

oF eTherneT producT 

deVelopmenT, Verizon

Service Type Service Name Service Description Key Applications

Ethernet
Access

Ethernet Access 
to Private IP 
and Internet

Architecture provides common 
platform for access to the Internet and 
Private IP

• HQ to remote office
• VoIP
• Dedicated Internet 

E Li

Ethernet Private 
Line Service
(EPL – Metro, 
National, International)

Private Line with 
Ethernet handoffs 

• Storage
• Data mirroring
• Business continuity

E LiE-Line 
(Ethernet Line) Ethernet Virtual 

Private Line Service
(EVPL – Metro, 
National, International)

Point-to-point Ethernet connectivity 
offering dedicated bandwidth in 
Metro, National U.S., and Global 
spaces

• Large file transfers
• Class-of-Service-aware 

capability

E-LAN 
(Ethernet LAN)

Ethernet LAN Service
(E-LAN Metro)

Virtual Private 
LAN Service 
(VPLS)

Multipoint switched Ethernet service 
with classes of service up to real-time 
addressing Wide Area Networking 
needs

• LAN-LAN, VoIP
• Distance learning
• Content delivery
• Convergence

Verizon’s ethernet Portfolio
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a U.S. interconnection and colloca-
tion company; Equinix, a global data 
center and interconnection com-
pany; and Neutral Tandem, a U.S. 
tandem interconnection provider 
that recently completed the acquisi-
tion of global carrier, Tinet. Telx and 
Neutral Tandem have established 
a partnership agreement. Several 
other firms are evaluating an entry 
into the Ethernet Exchange market.

Vertical Systems Group sizes the 
potential opportunity for Ethernet 
Exchanges at $674 million by 2014. 
This figure incorporates revenue 
for seller ports, buyer ports, virtual 

connections (OVCs, EVCs), and 
other fees. Sizing of the Exchange 
opportunity was derived from a 
bottom-up analysis of projected 
demand for Ethernet services 
by speed and provider segment, 
reconciled with planned Ethernet 
Exchange offerings, technology 
alternatives, and the purchase 
drivers of Exchange sellers and buy-

ers. Maps of projected end-point 
demand by regional market were 
overlaid to the worldwide geograph-
ic footprints of Ethernet providers to 
determine coverage gaps. 

Exchange market development 
to date has been characterized 
by service trials and seller signup 
incentives, which will continue 
into 2011. As a result, the number 
of Exchange sellers will outweigh 
buyers for the next several years. 
Strategic and tactical expansion of 
physical Exchange points will also 
continue, particularly within Europe 
and countries in Asia/Pacific 

markets where multiple provid-
ers compete. By 2012, Ethernet 
Exchanges should have sufficient 
inventories in key geographical 
markets to drive buyer enrollment. 
A critical assumption is that the 
Exchange business model stabi-
lizes to the point where buyers 
can measure costs plus resource 
requirements (i.e., for ordering, pric-

ing, contracting, provisioning, etc.) 
as compared to alternative meth-
ods of connecting off-net locations. 
By the 2014+ time period, market 
consolidation is likely. Successful 
Exchange operators will further 
expand operations and implement 
the next generation of Exchange 
service capabilities. 

Ethernet Exchanges signify a 
healthy evolution of the Ethernet 
market. Between now and 2014, 
business enterprises will install 
more than one million new Ether-
net service connections. Nearly 
three-quarters of these links will 

be delivered directly by Ethernet 
providers utilizing their on-net 
infrastructures. Partnerships - either 
bilateral or via Ethernet Exchanges 
- will be needed to deliver the 
remaining off-net connections to 
customers. The real opportunity for 
Ethernet Exchanges is to capture 
an ample share of these new off-
net service connections. l

 The emergence of Ether-
net Exchanges has been one 
of the most interesting indus-
try trends in 2010. Much of 
the discussion has centered 
on the role of Exchanges and 
their impact on the Ethernet 
services market. Ethernet is 
the fastest growing strategic 
wireline data network service 
throughout the world. Verti-
cal Systems Group projects 
double digit annual growth 
for business Ethernet to 
$40.2 billion worldwide by 
2014. This market is being 
driven by demand from 
enterprises and other com-
mercial entities for services 
that support metro, regional, 
domestic or global network 
applications at speeds up to 
multi-gigabit rates. 

Yet Ethernet service offer-
ings are not readily available 
to a large percentage of busi-
ness locations, particularly 
outside of major metropolitan 
areas. Service availability is 
generally tied to accessibility 
to fiber — which is preferred 
by Ethernet customers due 
to bandwidth scalability, 
lower costs and simplified 

the real 
Ethernet 
Exchange 
Opportunity 
by roSemary cochran 
principal, vertical 
SyStemS Group

network management. In the U.S., 
direct access to business fiber has 
doubled during the past five years, 
however overall penetration is still 
less than 30%. Service providers 
are extending their on-net fiber 
Ethernet footprints, but this is a 
costly, longer term solution. Most 
also employ a number of alternative 
access solutions to deliver Ethernet 
to customer locations, includ-
ing SONET/SDH, Bonded TDM, 
Bonded Copper, T3/E3, Coax/HFC, 
wireless and other technologies. 

Bilateral partnership agreements 
are another way that Ethernet 
providers fill gaps in their service 
coverage. These proprietary part-
nerships establish business and 
technical NNI (Network-to-Net-
work) interconnection agreements 
between two providers, typically 
through wholesale arrangements. 
This option has been effective 

because the agreements 
are custom-designed to 
specific location require-
ments (e.g., inter-country, 
etc.) and service param-
eters (e.g., CoS, etc.). 
Currently, the majority 
of bilateral agreements 
involve larger domestic 
carriers and global Ethernet 
providers due to the time, 
resources and complexities 
of hammering out these 
partnerships.

This is where Ethernet 
Exchanges fit in. They 
enable Ethernet providers 
to deliver off-net service 
connections through an 
open marketplace of multi-
ple potential partners, while 
mitigating the obstacles 

of establishing individual intercon-
nection agreements. Exchange 
customers include Competitive 
providers, Incumbent carriers, 
Cable MSOs and Specialized 
providers (e.g., Cloud, Media, etc.). 
Participants on an Exchange may 
opt to sell or buy Ethernet service 
connections, or both. Sellers on 
an Exchange offer their Ethernet 
service footprints for sale. Buyers 
purchase connections from this 
inventory of Ethernet serviceable 
locations. Aiding the Exchange 
model is industry standardiza-
tion for Ethernet interconnection 
based on the MEF’s ENNI (External 
Network-to-Network Interface) 
specification (MEF 26), which is 
recognized as a baseline for negoti-
ating connection agreements. 

Companies offering Ethernet 
Exchange services include CENX, a 
startup firm with global sites; Telx, 
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vice-assurance solution, CENX can 
proactively monitor each Ethernet 
virtual connection from the CENX 
exchange to off-net Ethernet ser-
vice locations. This allows CENX to 
provide edge-to-edge performance 
data without deploying additional 
hardware, bringing visibility and 
SLAs to off-net services. 

EXFO’s BrixNGN solution is 
deployed completely within CENX’s 

system and is transparent to end-
users. EXFO delivers a wealth of 
information on real-time network 
health, historical monitoring details, 
outage alerts and troubleshooting 
and even executive-level reports 
on trends and fault statistics. 
Most importantly, EXFO solutions 
are vendor-agnostic and readily 
integrate with any OSS and any net-
work device. This makes it simple 
for EXFO’s BrixNGN solution to 
access data from third-party devic-
es via standards-based monitoring. 
The result is infinitely scalable ser-
vice assurance visibility at all points 
in the network without the need for 
NIDs at every access point. 

To learn more about the EXFO/
CENX partnership, click here to 
read the application note. l

 CENX and EXFO have partnered 
together to create an end-to-end, 
service-assurance solution that pro-
vides visibility to the end user over 
multiple networks.

the requirements
“GenericTel” is a global service 
provider that has been providing 
services to end users for a number 
of years. Recently, their custom-
ers started deploying Ethernet 
networks at an increasing rate, 
which required connectivity to 
locations beyond the on-net reach 
of GenericTel, creating the need for 
interconnecting multiple networks 
and matching the different and 
multiple service-level agreements 
(SLAs). GenericTel was placed in 
a position where they needed to 
assure end-to-end service quality 
across the entire combined net-
work — to ensure the user quality 
of experience (QoE), both on-net 
and off-net.

Meeting these requirements 
raised a number of significant 
issues for GenericTel. The initial 
solution proposed, consisted of 
implementing a complex and costly 
service monitoring and test sys-
tem. This entailed the deployment 
of expensive network interface 
devices (NIDs) at each customer 
premises to monitor network activ-
ity. It was immediately apparent 
that the costs of the test-system 
license and the investment 
required to deploy the NIDs would 
put significant pressure on Gener-
icTel’s Carrier Ethernet services 
revenue, yet this solution came a 

number of logistical problems for 
deploying the NIDs. 

Implementation and trouble-
shooting delays would also make 
it time-consuming and expensive 
to scale this solution. Network 
management would also be a chal-
lenge as integrating NIDs (or their 
data) into GenericTel’s existing OSS 
would strain engineering resources. 
Add the need to provide real-time 
information to network opera-
tors and executives, and the task 
becomes insurmountable.

the solution
The CENX/EXFO partnership pro-
vides a better approach: A single 
connection to the CENX Exchange, 
which provides GenericTel with an 
efficient means to expand its reach 
through multiple service provider 
networks. CENX matches SLAs, 
so GenericTel does not have to 
be concerned by their customers’ 
SLAs compared with SLAs offered 
by other providers. 

Together, CENX and EXFO 
provide a comprehensive service-
assurance solution to their end 
users. By integrating of EXFO’s 
scalable and flexible BrixNGN ser-

Implementing service assurance across 
multiple carrier Ethernet networks

goal of ubiquitous standardized 
worldwide services. 

Enter the MEF Carrier Ether-
net Global Interconnect. This is 

the umbrella program for all of 
elements that enable service 
level connection and integra-
tion between providers. The five 
attributes of Carrier Ethernet - 
Standardized Services, Quality of 
Service, Service Management, 
Reliability and Scalability - are what 

have allowed Ethernet to become 
carrier-class and are what distin-
guishes it from familiar LAN-based 
Ethernet. Therefore it’s critical to 
preserve these attributes across 
service provider boundaries as the 
service frames travel to the four 
corners of the world or between 
local providers via Ethernet Virtual 
Connections (EVCs).

To end-users, the impact of 
Global Interconnect is to enable 
ubiquitous worldwide business-
class Ethernet services delivered 
with class of service, reliability, 
etc. This means the delivery of a 
chosen service level agreement to 
a headquarters, national or branch 
offices no matter where they are in 
the world. 

For Service providers, it means 
deployment of systems and servic-
es that comply with several Carrier 
Ethernet specifications such as 
MEF 26 - the External Network to 
Network Interface (ENNI) and other 
related service and management 
specifications as shown below.

carrier Ethernet  
global Interconnect
by mark fiShburn, co-chair metro ethernet 
forum Global interconnect workinG Group

 The growth in the adop-
tion of Ethernet Services over 
the last several years has 
been phenomenal in spite of, 
or perhaps helped by, world 
economic trends. It has been 
driven by the definition of the 
five attributes of carrier-class 
Ethernet (known as “Car-
rier Ethernet”), lower costs, 
standardization and its ability 
to support high performance 
and high bandwidth applica-
tions. However, what’s even 
more remarkable is that this 
growth has been largely taken 
place within each separate 
service provider domain and 
not yet by implementing the 
local, regional and global 
interconnection of services 
between providers – a key 
part of achieving the overall continued on page 19

click To enlarGe
option 1: niDs at every access point

click To enlarGe
option 2 – a Single enni connecting Generictel to cenX

the result is infinitely 
scalable service assurance 
visibility at all points – 
without the need for 
additional nIDs.

to end-users, the impact 
of global Interconnect 
is to enable ubiquitous 
worldwide business-
class Ethernet services 
delivered with class of 
service, reliability, etc.
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and provide a carrier-neutral capa-
bility so that the whole service 
provider community are properly 
and evenly served, large or small, 
traditional telecom, carrier, telco 
or PTT, cable operator, wire-line or 
wireless access or backhaul provid-
er, local, national or retail provider.

the interconnect 
requirements summary
Any service provider providing Eth-

ernet interconnection service must 
include following attributes with 
their service offerings:
•	 Services: Must support Trans-

lation of MEF EVPL, E-Line, 
E-LAN service types and 
profiles with multiple classes of 
service (CoS).

•	 Quality of Service: Service 
Monitoring. Any service pro-
vider’s Ethernet service must 
support enforceable, measur-
able, end-to-end service (frame 
delay, delay variation, availability).

•	 Service management: Pro-
cess Integration. Service 
providers must support normal-
ized process human and system 
for process transactions. 

•	 reliability: Protection. Every 
Ethernet service must provide 
protection: carrier class with 
geographical diversity. 

•	 Scalability: Must support and 
access millions of EVCs and 
worldwide locations with scal-
able processes.

the way ahead
Although the deployment of Ether-
net Interconnect is in full flow, 
there’s more to come. New tech-
nical developments in the MEF 
encompass additional wholesales 
access service definitions, class of 
service alignment, tunneling, link 
OAM, service OAM performance 
and fault monitoring and further 
developments of the very suc-
cessful MEF Certification Program 
that will further strengthen the 
overall capabilities of Carrier Ether-
net services and Carrier Ethernet 
Global Interconnect. 

For further information visit 
www.metroetherentfroum.org. l

The word “External” in ENNI 
indicates that the interface is exter-
nal to the service provider and the 
interface between them. The ENNI 
supports IEEE S-Tag and C-Tag 
implementations, Link Aggrega-
tion Groups to enable reliable high 
availability and Link OAM. The 
preservation or integration of the 
wide variety of bandwidth profiles, 
class of service, frame delay, delay 
variation and frame loss perfor-
mance attributes are also specified. 
This enables the support of the 
standardized services (E-Line, 
E-LAN, and E-Tree) at the ENNI. 
Details regarding the preservation 
of CE_VLAN and S-VLAN IDs and 
CoS, Maximum Transport (MTU) 
Size, Committed Information Rate 
(CIR), Committed Burst Size (CBS), 
Excess Information Rate (EIR), 
Excess Burst Size (EBS) in bytes, 
Coupling Flag, Color Mode etc. are 
found in the specification.

As can be seen from the above 
list the very richness of the imple-
mentation possibilities creates a 
wealth of different service options 
that can be provided to users, 
depending on their application 
requirements. The service pro-
vider community has implemented 

many different service types. (Over 
two hundred branded services 
have already been certified via the 
MEF’s Certification Program.) This 
richness of service possibilities 
brings forward a new challenge 
for the market as it reaches out 
globally. That challenge is to meet 
the Scalability attribute of Carrier 
Ethernet - scalability of service 
integration, scalability of process 
integration and of course physical 
connectivity between providers. 
The solution for scalability is also, 
therefore, a key part of the MEF’s 
Global Interconnect Program.

A simple local interconnec-
tion between providers is 
simply defined as “A bilateral 
ENNI between two Carrier Eth-
ernet providers.”

For connection between mul-
tiple service providers each 
offering their own set of services, 
a completely different approach is 
required. For example, 20 provid-
ers interconnecting each offering 2 
services would require more than 
150 service level integrations. The 
solution already being deployed 
in the market is that of the Carrier 
Ethernet Exchange. A physical, 
and more importantly, a service 
level interconnect the facilitates the 

integration and mapping of services 
that preserves all of the attributes 
of a Carrier Ethernet services as 
described in the above ENNI func-
tions, above. 

The MEF has defined a Car-
rier Ethernet Exchange as: “An 
interconnect point among service 
providers where Carrier Ethernet 
services are exchanged.” 

Further it must facilitate each of 
the 5 attributes of Carrier Ethernet 

continued from page 17
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