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Don’t let marketplace
anomalies trip you up on the
way to your preferred
architecture.

M ost eras in corporate networking tend to
feature one technology that everyone
talks about, and another one they actu-
ally employ. For example, users have

been kicking the tires for years on successive
waves of IP virtual private network (IP-VPN) car-
rier services, and even installing their own CPE-
based IP-VPNs for many applications. But until
recently they almost always defaulted in their car-
rier contracts back to frame relay at branch sites,
often combined with ATM (asynchronous transfer
mode) at headquarters and datacenters.

Those days are going fast. Suddenly, there
actually is no single, dominant technology for
enterprise wide area networking. Competitive
procurements on the street routinely demand side-
by-side quotes for some combination of frame
relay service, RFC-2547bis compliant Multi-Pro-
tocol Label Switching (MPLS) network offerings,
managed-router services to accompany the trans-
port, and various offerings built around carriers’
access links to the public Internet.

What’s more, some competitive procurements
now also include solicitations for national virtual
LAN services built around plug-and-play Ether-
net connections or compliant to the IETF draft for
Virtual Private LAN Services (VPLS). Alterna-
tives, with credible footprints, are even being
offered to the standard T1 for mission-critical cor-
porate networking services (and not just generic
Internet access). Middle-market and retail indus-
try users in particular will consider using services
like DSL and broadband cable to bring a signifi-
cant number of sites onto the network, opening
the door for a new generation of broadband access
aggregators to get into the enterprise networking
arena on the services side.

The extra choice is a great boon to users, isn’t
it? Mostly it is. The willingness of users to move

on from frame relay naturally makes it easier for
them to consider competitive alternatives to their
incumbent carrier, and that’s always a boost to
negotiating leverage. But—and you knew there
was a but!—the current environment also presents
a series of challenges:
■ The new services tend to present pricing anom-
alies where many users least expect them.
■ Account teams within individual carriers tend
to have trouble presenting the terms and service
features of each new technology in a consistent
way.
■ Corporate network managers tend to hang onto
old network sizing assumptions and network
management habits from previous wide area net-
work technologies, needlessly failing to take
advantage of certain cost efficiencies inherent in
what they’ve bought. 
■ Most ominously, the predominant service
providers for these multiple technologies are get-
ting bought, and their purchasers have promised
operational and billing savings to Wall Street—all
of which suggests that the carriers ultimately will
have to choose which network platforms are
going to stay and which are going to go.

No one wants to be caught in a guessing game
of whether to bank on the tried and true or the
fresh and now, so here is our advice to navigate
the waters of today’s technology choices at pro-
curement time.

Carriers May Soon Force The Issue
The very fact that there are several predominant
platforms and backbones rather than one raises
the uncomfortable question of which platform
will survive. In addressing the question, don’t just
focus on the companies that are undergoing merg-
ers—AT&T and MCI. All long distance carriers
and RBOCs are in the process of rationalizing
their networks.

After all, carriers need to take their cue from
their own suppliers, where upgrades to frame
relay and ATM gear are coming to the end of their
road. Given that some carriers standardized on
Cisco’s BPX 8600 series of multiservice switches
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for frame relay and ATM access, and Cisco has
declared this platform “End of Sale,” these same
carriers need to plan their migrations away from
this equipment and onto a new platform.

Early on, carriers needed to structure their
MPLS efforts around their existing ATM back-
bones. But now one significant wireline carrier is
in the process of consolidating its MPLS transport
services onto its IP backbone, so that its enterprise
MPLS traffic and public Internet traffic ride the
same core. Enterprise and Internet traffic will be
separated and controlled via separate provider-
edge (PE) routers and through MPLS Route Dis-
tinguisher/Router-Target (RD/RT) addressing.
This theme of a common IP backbone in conjunc-
tion with traffic prioritization via MPLS or VPLS
to enhance the user expe-
rience—and potentially
charge a premium for
mission-critical bits ver-
sus Web surfing bits—
was presented by a
number of speakers dur-
ing last spring’s
MPLScon 2005 confer-
ence in New York.

Some long distance
carriers, strained for
capex dollars and at risk
of selling off once-prized
wireline assets that could ultimately even include
frame relay, may be making transitions in an even
more aggressive way. If you don’t intend to
migrate technologies in your next contract, watch
for the appearance of contract clauses from the
carriers giving them the right to “de-select” or
force migration from older fast-packet technolo-
gies even within the next term of your contract.

For global networks, where MPLS is closer to
being the standard rather than just an up-and-com-
ing technology, carriers are already saying that
frame relay is of little interest. Some global carri-
ers have been telling users in procurements that
they might as well forget about frame relay, since
the carrier would vastly prefer to bid MPLS.

Sizing The Network Properly
That may be why you don’t hear as many presen-
tations these days making a clear linkage between
frame relay and MPLS, or suggesting that there’s
little involved in making a natural upgrade. In fact,
it can be easy to lose sight of what you truly need
to do to actually obtain real cost savings from any
conversion.

Many users recognize that while they may not
have to swap out their routers, they have to do a lot
of coordination with regard to potential Cisco
software or memory upgrades and routing proto-
col support. For example, many enterprises con-
tinue to employ the Cisco-proprietary routing pro-
tocol Enhanced Interior Gateway Routing Proto-
col (EIGRP) in frame relay and other data ser-

vices. But some leading MPLS providers don’t
support EIGRP over their MPLS-based services,
and require that users employ the Border Gateway
Protocol (BGP) or resort to static routing.

In an attempt to gain advantage, competing
MPLS service providers may preserve EIGRP
routes across their MPLS networks. But check the
fine print. You might have to get an “approved”
contract amendment to achieve this, and this sup-
port may carry an extra monthly recurring charge
per site. Or EIGRP support may be promised by
account teams but not be fully supported—some-
thing you’d rather not find out during negotiations
or, worse, after contract signing.

An even more surprising change may have to
do with basic carrier network engineering issues.

A generation of AT&T
frame relay users in par-
ticular has grown up
with the notion that fast
packet networks should
be established under
tightly prescribed and
proportional parame-
ters. Because of
AT&T’s “ReliaBurst”
(or closed-loop) con-
gestion management
scheme, users were told

to buy a level of committed
information rate (CIR) on their permanent virtual
circuits (PVCs) that would ensure them competi-
tive bursting rights and guard against dropped
frames. Many experts believe that notion is now
outdated—that AT&T’s frame relay network has
enough capacity to routinely accommodate bursts
up to the port speed.

But under AT&T’s MPLS offerings, the net-
work sizing issues take on a whole new twist.
AT&T generally has two MPLS service choices:
IP-Enabled Frame Relay (for MPLS transport
only) and EVPN (managed-router MPLS service).
Each uses what are known as EPVCs that simply
deliver the traffic to the nearest PE router rather
than carry it across the network cloud. Many ini-
tial users have found they can provision a lower-
bandwidth EPVC, particularly when they only
require one class of service per location. In other
words, they see no reason to let their EPVCs turn
into a revenue enhancement tool for their carriers.

In these kinds of MPLS networks, the purpose
of the virtual circuit is not to carry traffic across
the cloud end-to-end with the risk of discard eligi-
bility, as in frame relay. Instead, the EPVC brings
traffic only to the edge router associated with the
customer site. In AT&T’s IP-Enabled Frame
Relay service structure, the EPVC acts as a mech-
anism for apportioning classes of service, with
progressive charges—the more EPVC bandwidth,
the greater the monthly recurring charge.

For EVPN, class of service charges are incor-
porated as EPVC charges, and they vary by band-
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width and priority (higher priority carries a greater
charge). And yet, except for Class of Service 1
(COS1), traffic prioritization is done only at the
egress (destination) PE router.

In this scenario, users could easily make two
cost-busting mistakes:
■ They might subscribe to more EPVC band-
width than they need, thinking that frame relay
style “bursting” needs to be protected across the
network, when in fact, with the glut of long-haul
fiber, the core is kept at a low utilization and fea-
tures no traffic engineering. The bottlenecks occur
in the egress PE routers, but with only the enter-
prise’s MPLS port bandwidth, not any EPVC sub-
scription mechanism, gating the performance.
■ They might subscribe to too high a class of ser-
vice. For many initial MPLS users who have sim-
ply moved over from frame/ATM but haven’t yet
implemented two or more classes of service, Class
3 out of a total of 4 classes generally serves as the
frame relay-equivalent class of service.

Complicating the matter is the fact that other
carriers handle the bandwidth and class of service
charges differently. MCI has five classes, includ-
ing a new class, just below real-time, for video or
very low-latency data. Charges for the non-real
time classes of service (the four data classes) are
“free” in that multiple classes can be provisioned
at various speeds without incurring progressively
higher monthly recurring charges. The real-time
class of service, termed Expedited Forwarding
(EF) or Gold, does have a monthly recurring
charge proportionate to the bandwidth provi-
sioned, as this is protected traffic categorization
for voice over IP (VOIP).

Sprint doesn’t charge for any of its four classes
of service, including its real-time class, but does
limit or caution users who have a very high per-
centage of real-time bandwidth.

So in general, large committed bandwidth on
the MPLS EPVCs is necessary only for parceling
out traffic into different queues for different class-
es of service. Some users have even implemented
up to 45-Mbps MPLS ports and yet chosen only
16 kbps of EPVC bandwidth. This reminds many
people of the classic Sprint approach to frame
relay, with 0 committed information rate on the
frame relay PVCs. But the difference is that in
MPLS, assuming the destination port bandwidth
is sufficient to support offered traffic loads, the
excess traffic isn’t dropped. It goes into lower pri-
ority queues or the best-effort class of service
queue, only competing with other traffic within
the enterprise’s VPN at the egress PE router.

Big And Little Bandwidth—Both At The 
Right Price
The increasing use of very high bandwidth con-
nections presents some other unique pricing
issues. In recent years, users of frame/ATM inter-
working branch-to-host services have become
used to very significant price-downs in the cost of

T3 ATM ports and related connections, to the
point where a T3 could cost only 3–4 times a T1
port on the same network. But when they’ve
explored other, cheaper network alternatives, such
as dedicated Internet access, customers have often
found that their T1 costs come way down but their
T3 connections remain surprisingly high in price,
with nowhere near the price compression across
bandwidth seen in the frame relay/ATM combo.

One reason that Internet cost per Mbps doesn’t
track with traditional frame relay and ATM ser-
vice relates to the cost of peering with other ISPs.
Unlike closed frame and ATM networks, ISPs
need to treat transit traffic (destined for other net-
works) equally as well as its own on-net packets,
yet there is no price differentiation for transit ver-
sus on-net traffic.

All this helps explain why metro and national
Ethernet connections, provisioned as part of an
MPLS implementation, are catching on. In ser-
vices known generically as Virtual Private LAN
Service (VPLS), enterprises can implement 100-
Mbps or 1-Gbps Ethernet local access with vari-
ous port bandwidths up to the local access band-
width limit, all supported with traffic prioritization
(see BCR, June 2005, pp. 40–49). 

Service providers such as Masergy have cou-
pled VPLS and MPLS services with flexible oper-
ations, administration and management (OA&M)
systems that allow a customer to “dial-up” or
“dial-down” their port speed without the need to
send a fax or email to the service provider. That’s
driving innovation into the traditional carrier com-
munity.

Unlike the original generation of “transparent
LAN services” provisioned within metro areas,
VPLS can provide true class of service capability
even on a bridged, rather than switched, connec-
tion among key sites.

At the other end of the spectrum, the major car-
riers subcontract broadband aggregation to vari-
ous DSL and cable broadband partners if a cus-
tomer deems broadband Internet access suitable
for their business model. Customers generally
don’t fully trust the reliability of DSL and cable
broadband access compared to the tried and tested
leased line.

However, in the case of both Ethernet and
broadband services, one of the biggest dilemmas
in the transition period is whether to deal with the
same old carriers, or find value in some new carri-
er that your boss has never heard of. It can’t hurt
to include one of the new generation of broadband
access aggregators in a competitive RFP, so long
as you socialize the option throughout your orga-
nization rather than expending negotiating time
with a vendor who has no chance of winning the
business.

Preparing To Run Voice
Enterprises considering any VOIP transport over
their WANs must consider the incremental costs
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for real-time quality of service (QOS) support, the
incremental MPLS port and real-time class of ser-
vice bandwidth, and the cost to packetize the
TDM voice from an existing PBX.

The one area where true QOS does make a dif-
ference is in support of VOIP both in the LAN and
the WAN. Enterprises must ensure that QOS is
maintained desk-to-desk and across the entire
MPLS cloud. Multinational enterprises need to
investigate whether their carrier’s global MPLS
solution is implemented with multiple BGP
Autonomous Systems (AS’es). If so, investigate
with the prospective carrier how QOS is main-
tained between border AS routers to ensure a low-
latency, QOS-transparent transition. In addition,
not all carriers have a ubiquitous global MPLS
footprint, and thus have to employ MPLS Net-
work-to-Network Interface (NNI) arrangements
with other MPLS carri-
ers to fill in gaps. Make
sure to find out which
provider is actually
delivering the service in
your geographic region
of interest.

Incremental VOIP
traffic needs to be
accommodated by the
corresponding incre-
mental MPLS port
bandwidth and real-
time class of service.
Since real-time traffic must be protected to ensure
low latency, low jitter and low packet loss, MPLS
providers discard, at the ingress router, any real-
time traffic that exceeds the provisioned class of
service bandwidth.

Consequently, the real-time class of service
bandwidth must be sized to accommodate the total
number of concurrent VOIP calls at a specific site.
These incremental local access, MPLS port and
class of service monthly recurring charges need to
be considered in any analysis of cost savings com-
pared to the declining PSTN marketplace. Finally,
an integrated access device (IAD) such as a router,
and its corresponding costs, needs to be deployed
to packetize the PBX’s TDM voice prior to trans-
port over the MPLS network.

Hidden Costs—And Opportunities—On The
Surcharges
The move to any kind of new corporate data net-
work always carries one extra adventure with it—
the mystery of whether the heavy universal ser-
vice surcharges and related fees apply.

The root of the mystery is that regulators and
the carriers define the dividing line between basic
(or regulated) and “enhanced” (or nominally
unregulated) services at different places. Tradi-
tionally, traffic that could be defined as “Internet”
would escape regulation and surcharges, while
basic services would fall under the regulation/sur-

charge scheme. Certain rulings in the mid-1990s
specifically brought frame relay under the sur-
charge scheme, whereas its status had been
unclear before.

But in recent years, AT&T often has exempted
frame relay traffic from these surcharges if it’s
provisioned under an “interworking” scheme with
unregulated ATM—a practice not always fol-
lowed by its competitors. This has sometimes
given AT&T frame/ATM customers a significant
break compared with the carrier’s competitors,
given that the universal service surcharge alone
currently stands at 11.1 percent.

Industry experts generally assume that MPLS
traffic likewise can fall outside the surcharge
regime. But since much MPLS traffic is defined
by its service as “IP-enabled frame relay,” sur-
charges could pop up on your bill anyway. And

salespeople and account
reps are notoriously
inconsistent in their
answers to the MPLS
surcharge question,
even within the same
company.

As a result, users put
themselves in a much
better position if they
explain in their MPLS
and other next-genera-
tion procurements that

the surcharge question is
open for discussion, and they explicitly ask, with
regard to each rate element, whether universal ser-
vice applies.

Conclusion
It’s never “obvious” that one technology will save
money over another until a contract has been
signed and the bill is rendered. The now-rapid
shift to new IP-oriented wide area networks, espe-
cially those wrapped in the mantle of Multi-Proto-
col Label Switching, provides both an opportuni-
ty for savings and a cost trap for the unwary.

Old assumptions about the nature of “virtual
private networks” (in the broadest sense of the
term) running over shared carrier infrastructures
need to be challenged to make the transition pay
off. Make sure the way you buy bandwidth fits
both the technology you’re riding on and the
applications you’re planning to use

Companies Mentioned In This Article

AT&T  (www.att.com)

Cisco  (www.cisco.com)

Masergy  (www.masergy.com)

MCI  (www.mci.com)

Sprint  (www.sprint.com)

Be sure you understand
whether universal service

and other surcharges apply
to a new service



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


