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Building a Service-Driven 

Metro Network
A service-first approach in metro and long-haul networks leads 
to greater customer satisfaction and service provider revenues.

BY JANET KREILING

B
U I L D I T A N D T H E Y W I L L C O M E” H A S

never been an effective marketing strategy.
Too often, it really means “Build it and hope
they will come.” Far better to build it so they

will come. The road to revenues in the future is paved
with a concrete understanding of what services cus-
tomers actually want and where. 

Consider some specific end-user needs: A financial
enterprise’s foremost requirement is a 50-ms failover
time. A small business wants cheap bandwidth and can
accept a slower recovery time—even up to 10 seconds.
A residential customer wants a “triple play” of voice,
video, and high-speed Internet access.

What’s the best way to deliver these services? To meet
the 50-ms failover time, the best choice might be a
SONET/SDH optical ring. For bandwidth with longer
recovery times, you might use native Ethernet, delivered
by local Ethernet switches and transported over a Layer
2 or Layer 3 link; oversubscribing capacity and using
statistical multiplexing can keep costs down. And the
residential customer might be well served by hybrid
fiber-coax or by all fiber.

After you’ve defined the needs of your specific
customers and the technologies that can satisfy them,
you can begin thinking about where your current net-
work has those capabilities and where you need to
adapt, augment, or expand it. But, emphasizes Frank
Brockners, a technologist at Cisco, “Every choice must
be driven by specific business requirements such as user
needs and new profitable service offerings.”

The service-driven network must be considered as a
whole—a substantive change from the past, Brockners
adds. Typically, service providers have deployed tech-
nologies, not services: building an ATM network, a
Frame Relay network or two, or a SONET/SDH time-
division multiplexed (TDM) network. Personnel have

been organized in silos around the technologies.
Technical and sales experts on ATM don’t necessarily
talk to the experts on Frame Relay or IP. Too often cus-
tomers have had to deal with specialists in one technol-
ogy or another and haven’t always gotten the solution
that best suited their needs. 

The reality that revenues from traditional services
constrained in their flexibility are declining and service
providers must find a new business model is a major
impetus to change. Like any change, adopting a ser-
vice-driven model opens up opportunities with big
potential benefits. 
■  Benefit 1: New services can generate significant

revenues from higher network layers as well as
Layers 2 and 3. 

■  Benefit 2: Service providers can bundle packages of
services to achieve real competitive differentiation
based on something more than pricing. Bundling
will become more common and flexible as providers
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move away from the traditional revenue model
wherein pricing is based on time and distance to
new ones based on bandwidth, services, content,
and customer experience. 

Start with Services and SLAs
This is not a time to think narrowly. You’ll want to
offer some services that neither customers nor service
providers have even thought of yet, so the network
must be capacious and capable well into the future. 

Consider the services you can offer now or very
soon. Already, many customer want Layer 2 or Layer
3 virtual private networking (VPN) services to connect
their headquarters with remote offices. As communi-
cations become more integral to every aspect of an
enterprise, business customers want the triple play of
voice, video, and data, usually all IP-based. They’re
also moving on to Web hosting, network storage,
intrusion detection, surveillance, disaster recovery,
hosted IP telephony, and others. Residential cus-
tomers want voice, video, and broadband Internet
access, and they are also finding other services attrac-
tive, such as VCR on demand, pay per view, gaming,
VoIP, instant messaging, sending photos, and others. 

Ethernet is central to delivering this wide range of
services for two reasons: It’s an efficient protocol that

works well with other transport and service technolo-
gies, and it provides for a very wide range of bandwidth
capabilities. “All these services can be delivered over a
flexible Ethernet User Network Interface [UNI],” says
Wesley Mukai, product manager for metro Ethernet at
Cisco. “The Ethernet UNI can scale bandwidth easily
from a few kbit/s to 10 Gbit/s depending on the end
user’s service requirements—a granularity that is not
possible with other formats. And it can be delivered
through a wide variety of technology options—Layer 1,
2, or 3 transport format—SONET/SDH, ATM or
Frame Relay, or IP/MPLS.” 

By offering an Ethernet UNI, the service provider
tailors its edge network to what its customers are
already using—even, to a surprising extent, in the res-
idential market. Many enterprise customers already
rely internally on the high bandwidth and QoS pro-
visions possible with Ethernet—with an Ethernet
UNI, traffic retains these characteristics as it enters the
service provider’s network. Ethernet and IP go
together: IP traffic is easily encapsulated in Ethernet
packets, retaining the IP priority and QoS information.

“Most people still think of Ethernet as an enterprise
technology,” Mukai points out, “but it’s for service
providers, too.” Carrier-class Ethernet switches, routers,
and other network components are now available that

Some 40 European cities are already building or planning
Equal Access Networks (EANs) for broadband services
based on Ethernet, according to Gloria Formenti, Cisco’s
metro Ethernet solution manager for Europe, the Middle
East, and Africa. EANs embody a new concept in com-
munications delivery: an independent urban network
built, owned, and operated by a private company, com-
munity, or other organization. 

“Multiple service and content providers have access to
the network to deliver services to multiple market seg-
ments, and enterprise, small business, and residential
customers pick and choose the services they want from
among them,” Formenti says. Both service and content
providers and customers have broad access, and if the
network is owned by a communications service provider,
it might deliver its own services as well as leasing capac-
ity to others. Providers can use a combination of pricing
formulas, such as flat-rate, per-byte, per-application, or
on-demand to create a wide range of attractive packages
to appeal to different customers and market segments.

As an example of an EAN, Formenti cites the one built by
MKB Fastighets AB, a real estate company owned by the

City of Malmo, Sweden. The company wanted its own
network to offer tenants in its 20,000 apartments a vari-
ety of voice, video, and data services from different
providers over the 10 Mbit/s provided to each unit.
Tenants can self-provision the services they choose, in
any combination. MKB Fastighets AB also uses the net-
work to handle online booking of apartments, communi-
cations with tenants, and fire, burglar, and safety alarms.

FastWeb, a service provider in Milan, Italy, and
Bredband, a Swedish company, have experienced dra-
matic growth in their EANs. FastWeb has added more
than 180,000 subscribers in the past 18 months, and
Bredband has added some 270,000. 

All three networks employ Cisco Catalyst 6500 Series
switches in the core linked by fiber to Catalyst 2950
Series switches in the access network.

“EANs are becoming central to the economies of urban
economies—appropriate for communities of as few as
10,000 end users,” Formenti adds. And she points out
that the shorthand for these networks is ETTx—Ethernet
to the anything. 

Ethernet Equal Access Networks



enable service providers to carry Ethernet not just in the
metro network, but also across the core, if desired.

Consider service-level agreements (SLAs), too.
They alone will dictate much of how you design your
network, determining where certain levels of band-
width and QoS must be available. For example, one
customer’s SLA can specify availability (three nines on
certain services, five nines on others?), delay or jitter
(50 ms? 20? 100?), data delivery rate (99.99 percent?
99.999 percent?), sequence preservation (yes, no,
varies with different types of traffic?), and bandwidth
(committed and peak rates?). 

The requirements for availability, for example, help
you plan where certain features, redundancy, and
resiliency of equipment and software—and security—
must be provided. For example, features such as MPLS
Fast Reroute, Rapid Spanning Tree, subnetwork con-
nection protection, and others can all improve avail-
ability. Sequence preservation will invoke QoS
mechanisms and transport choices. QoS, incidentally,
benefits the provider as well as the end user: It increases
the transport capacity of the network. By using intelli-
gent packet processing with QoS, service providers can
oversubscribe their networks to make better use of their
existing interfaces and bandwidth. Other SLA specifi-
cations determine where in the network other capabil-
ities must be available. 

Architecture and Technologies
Essentially, Brockners says, “a flexible network will
need to expose all layers to service delivery. In addition,
a layered approach will allow for scalability and SLA
control at each of the layers in the network, which is far
more scalable and flexible than just delivering every-
thing across one layer.” As providers build service-
driven metro networks, they can use all three layers for
service delivery and scalability, rather than a single layer.
Of course, the metro network architecture depends in
part on the installed base—what’s in the ground and
what it’s connected to. 

When you know what capabilities you need where,
the next step is mapping products and technologies to
the different network roles and the complete develop-
ment of the network. A comprehensive, service-driven
network solution employs multiple technology and
product options. A single device or several devices
might fulfill each role in the network, depending on the
service and SLA requirements, the network architec-
ture, and the technologies that have been deployed. 

For example, Mukai says, at the network edge ser-
vice providers might deploy fixed or modular switches
such as Cisco Catalyst® 3750 Metro Series switches,
Catalyst 6500 or 4500 series switches, or the Cisco 7200
Series VPN Router. The Catalyst 4500 Series is a cost-
effective and modular option; it can serve a mix of
residential and business customers. In addition, it can
support single-fiber connections to the business or

home; along with the Catalyst 6500 Series, it can deliver
fast failover times for those customers that need them.
The Catalyst 3750 Metro Series, which is installed on
the customer’s premises, can tunnel traffic using MPLS.
Mukai points out that it also offers advanced QoS with
hierarchical queuing, in which packets can be prioritized
according to three policy levels—at the physical, logical,
or class level—for a very high degree of granularity in
traffic management.

Larger systems can be employed at the edge as well
as in aggregation or core networks. The Cisco Catalyst
6500 Series Switch and 7600 Series Router provide an
edge gateway to 10-Gbit/s transport, as well as a
high degree of scalability. “These systems enable the
provider to control flows with traffic engineering at the
network edge and deliver advanced QoS—and it can
be a transition point between Layer 2 and MPLS net-
works,” Mukai says.

Optical equipment also plays a role on the metro
edge—for example, the Cisco ONS 15302 and 15305
multiservice customer access platforms deliver support
for TDM and Ethernet services in compact form.
Their plug-in slots accommodate a variety of services,
helping the provider deliver precisely those needed on
given transport routes.

In the aggregation layer, which can include hybrid
fiber-coax access networks, the provider might choose
mid- to large-scale switches and routers, along with
somewhat larger optical networking systems. The
network core calls for high-speed, high-performance
routers with excellent QoS capabilities and an inte-
grated core and edge feature set, such as the 7600
Series Router, and perhaps the ONS 15454 and ONS
15600 optical platforms.

Using Ethernet in the edge network permits delivery
of all of the types of connectivity end users now employ.
Cisco’s Ethernet Private Line Service (EPL) provides ded-
icated point-to-point connections. Ethernet Wire Service
(EWS) provides point-to-point connections over a
shared infrastructure. Ethernet Relay Service (ERS)
provides point-to-multipoint links. Ethernet Multipoint
Service (EMS) provides multipoint-to-multipoint con-
nections and can carry Layer 3 services. Ethernet Relay
Multipoint Service (ERMS) provides any-to-any con-
nectivity and supports service multiplexing. Ethernet
Private Ring (EPR) is a multipoint service using Layer
1 transport technology (see figure).
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■ Toward a Service-Driven Metro Network—A

Service Provider Guide for Enabling Metro

Business Services:

cisco.com/packet/162_8a1

■ Managed Metro Ethernet Services:

cisco.com/packet/162_8a2

FURTHER READING

An Ethernet net-
work is enabling
SureWest
Broadband to
offer voice, video,
and Internet con-
nections to cus-
tomers. Find out
more at cisco.com/
packet/162_8a3.



“These services all interwork,” Brockners says, “so
any combination can be employed in different parts of
the network to achieve optimal communications.”

Beyond the Ethernet Island
After the metro architecture has been defined, service
providers can begin thinking about how to intercon-
nect islands of metro Ethernet. Enough experience has
now been logged with MPLS and virtual private LAN
service (VPLS) for wide-area networks so that
providers can begin to make decisions about their abil-
ity to deliver specific services.

Brockners explains that using pure Layer 2 control
protocols between metro Ethernet islands is not feasi-
ble because Layer 2 requires Spanning Tree Protocol,
which does not scale to span wide areas. But Layer 2
transport technologies can still be used in the core
through VPLS, which supplies high-bandwidth, multi-
point-to-multipoint Layer 2 connectivity across an
IP/MPLS network. More than 45 Cisco customers
worldwide are now evaluating VPLS architectures for
Layer 2 multipoint services. 

According to Santiago Alvarez, technical marketing
engineer at Cisco, VPLS improves the scalability and
reliability of traditional switched Ethernet networks,
simplifies their provisioning for both the customer and
the service provider, and takes advantage of the out-

standing price/performance ratio of Gigabit and 10
Gigabit Ethernet.

MPLS is another effective means of inter-metro area
transport. Service providers can connect any Layer 2
transport over a single IP/MPLS converged infrastruc-
ture, with the advantages of resiliency, policy control,
and service flexibility. And Cisco’s MPLS now incorpo-
rates bandwidth-assured Layer 2 services with tight
guarantees for packet loss, latency, and jitter to meet very
precise SLAs. 

Brockners offers this perspective on a service-
driven network: “Look at the difference between
what you can do with your landline phone and what
you can do with your mobile. We’re looking at that
magnitude of change.” For example, he points out,
“Mobile operators offer different services and service
bundles along with a wide variety of pricing options
and pricing. The differences in offerings allow
providers to differentiate themselves from others, and
the healthy competition drives further diversity.”

Most service providers, he adds, “are going to need
to scale up their networks in the next few years. The time
is now to take a step back, assess customer needs, and
build a metro network that will meet service needs now
and in the future.”
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SERVICE-DRIVEN METRO NETWORK

Scalability, Integration of
Transmission and Transport;

End-to-End Capabilities
for Service Delivery;

Roles Definition

Technology-
Agnostic

Architecture

3. Architecture

2. SLA
Definition

SLAs

Alignment of
Network Service

and Customer
Requirements

Ethernet Connectivity Services
Ethernet Access-Based Value-Added Services

EMS/ERMS/EWS/ERS/EPL/L3VPN
Data/Voice/Video

1. Service
Definition

5. Solution
Deployment

Gluing Together
Product, Features, and

Cross-Platform Functions 

Delivery of Service
Architecture via

Products:
Cisco Optical,

Catalyst Switching,
and Routing

4. Technology
DeploymentDeployment Aspects

for Services and
Architecture Building

Blocks Service Interworking:
Availability; Multicast;

QoS for SLA Delivery; MPLS;
VPLS; 802.1Q Tunneling

(Q-in-Q); Redundancy; Cost
Identification and Control

EMS  Ethernet Multipoint Service; EPL  Ethernet Private Line; ERS  Ethernet Relay Service;
ERMS  Ethernet Relay Multipoint Service; EWS  Ethernet Wire Service

NEW PARADIGM: In
the new service-driven
business model, the
traditional transport-
driven approach is
being replaced by one
that is business driven.
Services and solutions
can incorporate multi-
ple technologies and
network layers to satis-
fy specific, individual
customer needs.


