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Enterprise End Users

Moving To

Next-Generation Networks

David Hold and David Baltaxe

ATM and frame relay
customers say they’re poised
to migrate.

ack around 1999-2000, pundits were

already predicting the demise of frame

relay and ATM network services. With IP-

VPN services coming on line, the next
generation of connectionless services would usher
in a new era of meshed networks by eliminating
the need for expensive and rigid permanent virtu-
al circuit (PVC) connections.

Not long after, Ethernet services held out the
promise of cheap and plentiful bandwidth by sim-
ply extending local area networks across a metro-
politan area. Then it was said that a combination
of IP-VPNs provisioned over MPLS would pro-
vide the one-two punch that would all but elimi-
nate the need for legacy frame relay and ATM ser-
vices.

As it turned out, the pundits were half right;
many of those enterprise network managers who
had balked at using the public Internet for the cor-
porate backbone were more willing to trust “pri-
vate” MPLS-based IP-VPNs. And with the
demand for bandwidth once again on the rise, Eth-
ernet today ranks among the fastest growing data
services.

Still, as recently as 2006, legacy data services
were still generating as much or more revenue at
some major carriers than were the next-generation
services, and while the number of enterprises
operating frame and ATM networks is declining,
the holdouts represent the cream of the largest cor-
porate and government customers.

Current trends suggest that the growth of IP
and Ethernet, and the decline of frame relay and
ATM, will inevitably reverse that revenue mix, but
the question is, when? Has the time finally come
when even the most conservative networkers are
finally ready to replace those big ATM backbones?

Asking The Customers

Current Analysis’ Enterprise Demand Research,
conducted in conjunction with BCR, sought to
answer a number of questions regarding enterprise
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migration plans with respect to Ethernet and IP-
VPNs, with an additional point of focus on
emerging virtual private LAN services (VPLS).
We wanted to talk to BCR readers because they
rank among the best informed with respect to the
trends and technologies driving next gen services,
and thus could act as a leading indicator of net-
working trends in general (see ‘“Demographics Of
The Respondents,” p. 30, and “BCR Readers Use
Different Types of IP-VPN Services,” p. 32).

The first question we sought to answer was, for
those companies that still operate legacy net-
works, what percentage are planning to migrate to
next-generation IP and/or Ethernet network ser-
vices? The second question was “When?” Specif-
ically, we wanted to know whether they were
planning to migrate part or all of their enterprise
networks within the next 1-2 years. And the third
question was “Why?” What were the main rea-
sons driving these enterprises’ movement to next
generation services?

The answer to the first question was clear:
Three out of four are ready to switch.

Large percentages of frame relay and ATM
users say they plan to migrate to IP or Ethernet
services over the next 24 months (Figure 1). As
the figure indicates, only 24 percent of current
frame relay users say they have no plans to
migrate to [P-VPNs within the next 24 months,
and three-quarters of respondents plan to migrate
at least part, if not all, of their enterprise networks
to IP-VPNs during the forecast period. The per-
centage of respondents planning to migrate soon-
er, within the next 12 months, is actually higher
than those selecting 12—-24 months.

BCR’s frame relay users also show a clear pref-
erence for migration to IP-VPNs rather than Eth-
ernet services. Fifty-four percent say they have no
plans to migrate to Ethernet within the next two
years, which is not surprising, since Ethernet has
been deployed and marketed primarily as a high-
bandwidth metro area solution requiring optical
connectivity, making it less suitable for typical
frame relay networks. Although frame relay is
available at speeds up to DS3, the vast majority of
connections are at T1 or below and do not require
dedicated fiber.



The availability of long-haul switched Ether-
net, as well as low speed (sub-10 Mbps) copper-
based access for Ethernet is still quite limited, and
apparently has not achieved sufficient market pen-
etration to be viewed as a potential replacement
for frame relay by the majority of BCR readers.

The pattern for ATM services is quite similar
(Figure 2). Only 20 percent of ATM users say they
have no plans to migrate to next generation ser-
vices, and 80 percent are planning to migrate part
or all of their enterprise networks to IP-VPNs
within the next two years.

The one striking difference is that ATM users
are much more willing to consider Ethernet as a

“Private IP” service, current trends suggest that
Private IP revenues will achieve parity during
2007, and surpass the legacy services thereafter.
Company officials also say that because more
investment is going into expanding and upgrading
its MPLS-based infrastructure, while less is being
spent on legacy networks, this customer transition
is welcome.

Sprint has gone one step further, by announc-
ing the end of life for its traditional frame relay
(2005) and ATM (2006) services as a means of
encouraging customers to make the switch to
later-generation services that use an IP infrastruc-
ture.

replacement than was the case with
frame relay users; 61 percent say that
they plan to migrate part or all of
their networks to Ethernet services.
This is probably because ATM scales
to higher bandwidth than does frame
relay, with port speeds ranging from
T1 to OC-12 (622 Mbps). Since our
survey indicated that the most com-
monly deployed Ethernet interface
rates are 10, 100 and 1,000 Mbps,
that service is more closely aligned
with ATM than frame relay.

Users Leaving Legacy Services—
Promise Or Threat?

With high percentages of enterprise
end users gearing up to leave their
legacy services, this might sound like
a threat to incumbent service
providers such as AT&T, Verizon
Business, Qwest and others that col-
lectively receive billions in revenues
from legacy frame relay and ATM
services. As Rosemary Cochran
pointed out in these pages, as recent-
ly as October 2006 (see pp. 20-25),
frame relay was a $9 billion market
with around 1 million deployed ports
in service.

This transition could also be seen
as a boon to the handful of insurgent
service providers such as Time Warn-
er Telecom, Masergy and Yipes,
operating purpose-built Ethernet and
MPLS networks. With no legacy
TDM or fast packet networks to sup-
port, this class of carrier stands to
gain as more enterprises transition to
next-generation network services.

However, the transition has been
under way for some years, and it is
certainly not unexpected by the
largest carriers, who would, in fact,
welcome such a movement. For
example, Verizon Business has said
that while legacy service revenues
still outweigh those of its flagship
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FIGURE 1 Migration Plans—Frame Relay

Which of the following best describes your organization’s plans to replace
Frame Relay services with IP-VPN and/or Ethernet services:

Will migrate
entire enterprise
network in next
24 months

Will migrate
some locations/
sites in next
24 months

No plans to
migrate services
in next 24 months

24%

0% 10% 20% 30% 40% 50% 60%
== Replace with Ethernet
== Replace with IP-VPN
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FIGURE 2 Migration Plans—ATM

Which of the following best describes your organization’s plans
to replace ATM services with IP-VPN and or/Ethernet services:

Will migrate entire
enterprise network
in next 24 months

33%

40%

Will migrate some
locations/sites 28%

in next 24 months
40%

No plans to migrate
services in next 39%
24 months
20%
1 1 1 1 1 J

| |
0% 5% 10% 15% 20% 25% 30% 35% 40%

= Replace with Ethernet
= Replace with IP-VPN
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Money and
bandwidth rank
ahead of
convergence
as a driver

The problem for the large incumbent carriers
with huge installed bases of legacy services is that
while many customers have made the jump to next
generation services, the holdout enterprises tend
to be over-represented among the largest blue-
chip corporate and government customers, some
of whom are quite content with existing networks
that work reliably day after day, cost relatively lit-
tle to operate, and are adequate for most applica-
tion requirements. Some of these large, 1000+ site
networks still need to support non-routable proto-
cols that require a reliable Layer-2 transport
mechanism.

In addition, the managers of some large net-
works are not keen on the idea of turning over
their IP address tables to the service provider in a
Layer 3 MPLS-based IP-VPN service, as per RFC
4364 (formerly RFC 2547bis).

Demographics Of The
Respondents

a Web-based survey hosted by Current

Analysis. Nearly 120 readers took the
time to take the survey, and about two-thirds of
those were qualified after various filters were
applied. Restrictions included minimum com-
pany size and the degree of involvement by the
end-user in the management and procurement
of telecommunications networks and services.

The qualifying sample was characterized by

a very good distribution across small, medium
and large enterprises, in terms of revenues,
employees, numbers of sites, and that all-
important statistic, annual telecom spend (Fig-
ure A). In addition, 56 percent of respondents
worked for companies that had $1 billion or
more in annual revenue, 31 percent of
respondent networks have 1,000 sites or more,

BCR invited its subscribers to participate in

Finally, while ATM is less widely deployed
than frame relay, it is often used as the backbone
of large enterprise networks that employ Frame-
to-ATM Service Interworking (FRASI) to link
low speed branch offices on frame relay to region-
al hubs and datacenters over higher-speed ATM.
This reluctance to migrate is reflected in the gen-
erally high satisfaction scores that most BCR read-
ers gave to their legacy services, with the biggest
spenders expressing the greatest satisfaction for
ATM services, as shown in Figure 3.

Less Money, More Bandwidth, And
Convergence

So why are so many of our survey respondents
apparently willing to finally replace their old faith-
ful networks with shiny new late-model services?
As with most trends of this kind, there are a num-

FIGURE A Annual Telecom Spend—
Size of Company

s than $1 million

$10 million or 35%

36%

$1 million to less than $10 million
1%

and 35 percent work for companies with 10,000
or more employees.

Qualifying criteria were not dependent upon
titles but on the functional role of the individual
within the network organization. The sample was
restricted to those respondents directly involved
in the evaluation, selection and management of
network services. About 40 percent of
respondents were the final decision maker with
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FIGURE B Role—Demographics

Manage relationship
with solution vendor
or service provider

Managed solution
or service operations

Make the final
decision for the
solution or service
Investigate or
evaluate solutions
or service providers

requirements

88%
Define business |FGEG_—_—_———
O LECNNOI0Ey | ———————
1 1 1 1 J
0% 20% 40% 60% 80% 100%

Note: Sample was restricted to those respondents directly involved in the selection

or management of network services.
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ber of factors at work, but by and large, I —
the primary motivators, as with so many FIGURE 3 ATM Satisfaction
other things, are money and bandwidth.
Convergence, which helps customers to
save money, also ranked high among rea-
sons to switch.

Survey respondents were asked to
select and prioritize their top three reasons
for migrating to IP or Ethernet services.
Consistently, the reasons rated as number
one involved either lower cost, more band-
width or convergence.

For frame relay users, the primary rea-
son to migrate to IP-VPNs was conver-

gence and lower cost—the two were Dissatisfied Neither satisfied Satisfied

atisfie
selected by nearly equal numbers of (Dissatisfied + nor dissatisied (Satisfied +
respondents, followed by lower cost per Very dissatisfied very satisfied

bit, which is a cost-efficiency measure. A

How satisfied are you with your current ATM services?

>$10M

$1M-$10M

<$1M

Annual Telecom Spend

respect to purchasing telecommunications and state/local government, followed by financial

services, while nearly 60 percent were involved services, information technology, higher

with managing the relationship with service education and utilities/energy (Figure C).

providers or solution vendors (Figure B). Finally, in terms of geographic distribution,
BCR’s enterprise readers also come from a the vast majority (92 percent) of respondents

broad cross-section of industry types, numbering  networks were in North America, but almost half
23 specific categories, with no category account-  had networks in other parts of the world. For

ing for more than 16 percent of the total. The top  example, significant numbers had networks in
four were telecommunications services (their Europe (45 percent), Pacific Rim (36 percent),
internal networkers), manufacturing, health care Latin America (23 percent) and elsewheren

I —
FIGURE C Industry—Demographics

Utilities or Energy 5%
Transportation ™ 1%
Telecommunications (equipment) [T 30,
Telecommunications (services) — 14%
Software development [0 1%
Retail or Distribution [T 1%
Real Estate 3%
Manufacturing 12%
Insurance [T 1%
Information Technology/Services 6%
Healthcare 14%
Government (state or local) 10%

Government (federal) 4%

Financial services 8%

Entertainment [ 1%

Education (college/university) 6%
Construction & Engineering 1%
Chemicals (s 1%
Business/Professional services [ 1%

Banking 4%
Aerospace & Defense 1% | | | | |
0% 3% 6% 9% 12% 15%

BUSINESS COMMUNICATIONS REVIEW / MAY 2007 31



For ATM users,
cost is the
primary reason
to migrate

company selecting cost per bit may be interested
in reducing its payments for the same amount of
bandwidth or, more commonly, a company may
try to increase its bandwidth by two or three times
for the same or slightly higher monthly payment.
Most service providers, not wishing to go bank-
rupt, generally prefer to steer customers toward
the latter scenario.

The survey found that the primary reason for
frame relay users to migrate to Ethernet was high-
er bandwidth, followed by lower cost and conver-
gence. Interestingly, business application require-
ments were not selected as a number one reason
by anyone, but it was the strongest number two
and three.

With ATM, the number one reason for migrat-
ing to IP-VPN was not bandwidth but lower cost,
followed by lower-cost-per-bandwidth ratio. Con-
vergence was not a primary driver, but it was a
strong second and third reason.

Bandwidth was ranked very low as a reason for
ATM users migrating to IP-VPNs. This is not sur-
prising, since ATM customer interfaces typically
scale to OC-12 (622 Mbps), and it has even been
deployed at rates up to OC-192 (10 Gbps) by
branches of the federal government. Large end-

BCR Readers Use
Different Types
Of IP-VPN Services

s Figure A shows, BCR subscribers use
Amultiple types of IP-VPNs, most often

deploying their own CPE-based IP-VPN
networks using IPSec clients to establish secure
tunnels between sites. By a margin of almost
two to one, respondents selected do-it-yourself
IP-VPNs over carrier-provided IP-VPN net-
work services, including MPLS-based IP-VPN

users could gain from OC-48 (2.4 Gbps) inter-
faces available on some IP networks, but only a
minority of locations would need that great a
speed increase.

Ethernet, however, is another story. For those
ATM users migrating to Ethernet, the largest num-
ber selected higher bandwidth as the primary rea-
son, followed by lower cost and cost-per-band-
width ratio.

As noted above, ATM interfaces typically peak
at OC-12, while at Gigabit level speeds, especial-
ly in the OC-48 to OC-192 neighborhood, Ether-
net is a much more cost-effective interface than IP.
Business application requirements had no first-
place votes, but it was the strongest secondary rea-
son, and convergence was often number three. It
makes sense that convergence would not play as
strong a role in driving migration from ATM,
since ATM was, after all, the original convergence
protocol, and some companies have been running
converged voice and data networks over ATM
since the early 1990s.

What About VPLS?
That brings us to the final question—what about
VPLS? Virtual private LAN services that use

services based on RFC 2547.

In addition, the Ethernet services market is
highly diverse, with services offered over various
topologies and physical transport types, as Figure
B indicates. By far the most common among
BCR readers is Ethernet delivered over fiber
optic lines in the metro area, usually in point-to-
point configurations connecting two sites.

While Ethernet over SONET is the second
most popular transport type, direct fiber ranked
number one, most likely due to the lower cost
and greater availability of unprotected physical
transport. The second leading configurations

FIGURE A Type Of IP-VPN Service—IP-VPN

What type of IP-VPN services does your organization currently use?

Select all that apply

Do-it-yourself (DIY) CPE-based
IPSec tunnels

Carrier-provided MPLS-based
(RFC 2547) IP-VPN service

Carrier-provided Network-based
IP-VPN service

Carrier provided CPE-based
IPSec tunnels

Other 6%

60%

0% 10%
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MAC address routing to create fully meshed
LAN-like WANSs have been talked about in the
standards bodies for years; vendors have done

jump on the VPLS bandwagon (Figure 4, p. 34).
Only about 13 percent are currently using the ser-
vice, compared with 44 percent for frame relay

their part implementing the various competing and 77 percent for IP-VPNs. Readers showed
draft specifications, and a few second-tier U.S. Of the few VPLS users, most were large enter- .. . e .
carriers, including Broadwing (acquired by Level prises. Of those not currently using VPLS, only 10 little inclination
3), Masergy, Time Warner Telecom and Yipes, percent described themselves as very familiar with  to jump

have offered VPLS over their IP/MPLS backbone the service, while 15 percent had no knowledge of on the VPLS
networks. Yet the major carriers, until recently, the term, and 40 percent of respondents did not

have been slow to embrace VPLS, preferring to  know if their carrier even offered VPLS. bandwagon

steer most customers to IP-VPNs.

However, a significant minority of influential
large enterprise managers, not wanting to turn
control of IP routing over to the carrier, have
steadfastly refused to use Layer 3 VPN services.
For security or other reasons, these end users have
expressed a strong preference for buying network
services at Layer 1 or Layer 2 and operating their
own routed networks at Layer 3.

In 2007, the larger carriers are beginning to
respond. Spurred on by the federal government’s
Networx Universal RFP, Verizon Business
launched its Ethernet-VPLS service in March, and
both Qwest and AT&T have said they would
deploy national VPLS offers in 2007.

BCR readers did not show much inclination to

include dedicated access to a cloud-type service,
typically the Internet or carrier-provided VPN,

Clearly, VPLS service providers have a big
marketing “opportunity” in front of them. The one
bright spot is that when companies investigate and
evaluate the service, they like what they see. Of
those enterprises that compared VPLS with their
legacy frame relay and ATM services, nearly half
said they preferred VPLS, while 19 percent would
choose both VPLS and their legacy service.

Summary

One conclusion from this survey is clear. Enter-
prise end users have been migrating to next-gen-
eration services for years, but significant percent-
ages, especially among the top-tier corporations
spending more than $10 million a year, have not
left their legacy services entirely.

service. The use of long haul inter-metro
Ethernet services and Ethernet over copper are

and Ethernet LAN extension or Transparent LAN  far less prevalent among BCR readerso

|
FIGURE B Types Of Ethernet Service—Ethernet

What type of Ethernet services does your organization currently use?
Select all that apply.

Ethernet over Fiber 62%
Ethernet over SONET (EoS)
Transparent LAN/LAN extension
Ethernet Dedicated Internet Access
Ethernet LAN service (E-LAN)
Ethernet Private Line (E-LINE)
Ethernet over Copper

Ethernet over Wavelength

Ethernet Virtual Private Line (EVPL)

Virtual Private LAN Service (VPLS)

Ethernet over RPR

6%I | | | | | | |
10% 20% 30% 40% 50% 60% 70% 80%

Other
0%
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FIGURE 4 VPLS vs ATM Or Frame Relay—VPLS

If your company has compared VPLS to legacy ATM and or/
frame relay services, which solution was selected or preferred?

50%

40%

30%

20%

10%

0%

ATM/ Both None Don't
Frame Relay know

But that appears to be changing, as the majori-
ty of respondents that are still using ATM and/or
frame relay have indicated their intention to
migrate part or all of their enterprise networks to
next generation services soon within the next year
or two. MPLS-based IP-VPNs will meet the needs
of many of those enterprises, but not all.

Fortunately, service providers are beginning to
roll out new and improved Layer 2 networking
services, such as Ethernet-over-MPLS and VPLS,
which should meet the needs of those networkers
that prefer to maintain control over their routed
networks. However, the carriers clearly need to do
a much better job of marketing and explaining the
benefits of VPLS services to their customers.

But no matter which of the next-generation ser-
vices are preferred by enterprise end users, over
time, the legacy infrastructure will become hol-
lowed out, as more and more users leave and
fewer remain. At some point in the future, most
carriers will have no choice but to pull the plug on
those ATM networks that have served so well for
the past 15 yearso

Companies Mentioned In This Article

AT&T (www.att.com)
Level 3 (www.level3.com)

Masergy (www.masergy.com)
Qwest (www.qwest.com)

Time Warner Telecom
(www.twtelecom.com)

Verizon (www.verizon.com)

Yipes (www.yipes.com)
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