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The share of packet-dominated network traffic has
grown exponentially in networks worldwide. A major-
ity of this traffic is now either encapsulated using Ethernet
or the Internet Protocol (IP). Enterprises and residential
customers familiar with Ethernet technology have and are
demanding a simple, inexpensive and high-speed universal
Ethernet service. Indeed, the Metro Ethernet Forum
(MEF) has defined such a carrier Ethernet service as a
ubiquitous, standardized, carrier-class service/application
characterized by some key attributes: reliability, hard qual-
ity of service (QoS), service management, and scalability,
which set it apart from the ubiquitously deployed LAN-
based Ethernet. Service providers are responding to this
demand in most areas of service delivery by offering vari-
ous forms of carrier Ethernet services.

There are, however, several options for building the
underlying transport infrastructure to deliver such a carrier
Ethernet service. These include, for example, using IP/mul-
tiprotocol label switching (MPLS) technology to deliver
point-to-point Ethernet circuits joined together with physi-
cal Ethernet bridges/switches; IP/MPLS with virtual private
LAN service (VPLS) or hierarchical VPLS (H-VPLS),
developed in the Internet Engineering Task Force (IETF);
Ethernet directly over various optical technologies; trans-
port MPLS (T-MPLS) being proposed by the International
Telecommunication Union — Telecommunication Stan-
dardization Sector (ITU-T) and IETF; using modified Eth-
ernet technology with provider backbone bridging (PBB)
and provider backbone transport (PBT) as proposed by
the IEEE; using a combination of a modified Ethernet
data plane and a generalized MPLS (GMPLS)-based con-
trol plane with VLAN cross-connect (being proposed by
several vendors and under consideration in the IETF) and
even circuit emulation services (CES) over an Ethernet
fabric to provision pseudowires (PWs).

The guest editors of this special issue have sought out
articles that present and discuss the critical challenges in
and options for delivering a carrier Ethernet service. Over-
all, the response to our CFP was very strong, totaling over
two dozen submissions, leaving us with the hard task of
choosing the final set of articles. All submissions were
carefully reviewed by well qualified independent reviewers,
and the selected articles were revised according to review-
er feedback. In the end five high-quality articles were
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selected, spanning key carrier Ethernet transport topics in
standards and architectures, techniques and options, and
real-world deployment experiences.

Our special issue begins with an article by Fang et al.,
“The Evolution of Carrier Ethernet Services — Require-
ments and Deployment Case Studies,” that first presents
the various options for how carrier Ethernet services can
be realized in modern networks. The article discusses
requirements for a carrier Ethernet service, as well as
requirements for the underlying network that will be need-
ed to support such a service (or services). The article does
a good job of explaining the difficulties of deploying carri-
er Ethernet services from the perspectives of several
prominent service providers, and provides useful insights
for those considering deploying these services.

Salam and Sajassi next present “Provider Backbone
Bridging and MPLS: Complementing Technologies for
Next Generation Carrier Ethernet Transport.” This article
presents one possible solution to the requirements present-
ed in the first article based on a combination of the IEEE’s
PBB Ethernet, H-VPLS, and MPLS. The article first
explains the key points of these technologies for those
readers unfamiliar with them. It then goes on to show why
the combination of PBB as an edge/access technology with
H-VPLS coupled with MPLS as a core transport technolo-
gy is a suitable and viable means for those wishing to pro-
vide carrier Ethernet services.

The next article, “Ethernet Provider Backbone Data
Plane Evolution” by Fedyk and Allan, first explains the
evolution and taxonomy of the current state of the IEEE’s
various Ethernet technologies. This complements the
detailed explanations in the article by Samer and Sajassi.
This includes a well written explanation of the key
attributes and functions of PBB, and an extension to PBB
called PBB traffic engineering (PBB-TE). Both of these
technologies are at the forefront of the IEEE’s work in the
Ethernet space. The article then goes on to show how
these technologies can be used as possible approaches to
solving the aforementioned requirements.

The final two articles are concerned with highavailabili-
ty, and operations, administration, and management
(OAM), both of which are critical to the long-term opera-
tion of carrier-grade Ethernet services. The first article, by
Boccie, Cowburn, and Guillet, is “Network High Availabil-
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ity for Ethernet Services Using IP/MPLS Networks.” This
article first reviews existing protection mechanisms and
approaches used in existing IP networks based on Ethernet
or MPLS. The article then describes additional enhance-
ments to both of these technologies that are useful when
realizing highly available carrier Ethernet services. The
final article, “OAM and Its Performance Monitoring
Mechanisms for Carrier Ethernet Transport Networks” by
Ryoo et al., takes a look at the existing OAM mechanisms
based on the IEEE, ITU-T, MEF, and IETF. It first intro-
duces standards such as IEEE 802.1ag and ITU-T Y.1731.
It then introduces the reader to the challenges of monitor-
ing the performance of Ethernet networks and explains
some solutions based on various available standards.

Challenges and hurdles clearly stand before those ser-
vice providers wishing to offer highly available high-quality
carrier Ethernet services. The good news, as some of the
articles in this feature topic illustrate, is that a number of
options exist allowing providers to surmount these chal-
lenges.

It was truly an honor for us to serve as guest editors,
and we would like to thank all the authors who responded
to our original call. It is this collective response that gave
us such a strong pool of articles from which to choose. We
would also like to thank the many experts who gave their
invaluable time and effort to provide detailed reviews,
many on very short notice. Finally, we are indebted to the
previous Editor-in-Chief of IEEE Communications Maga-
zine, Dr. Tom Chen, for facilitating this special issue, and
for his guidance and advice during its preparation. We
would also like to thank the IEEE publications staff, par-
ticularly Sue Lange, for their assistance and diligence with
preparing the final articles for publication.

It is our hope that the selection of articles in this fea-
ture topic issue will give the readership sufficient flavor
and a cross-section of some of the existing technical and
operational challenges and solutions involved in delivering
modern carrier Ethernet services. We hope you enjoy this
reading, and welcome your feedback and comments.
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