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Snapshot: The new, competitive telecommunications 
environment will require using the infrastructure to pro
vide high value services to customers. How a technology is 
used, rather than the technology itself, will determine a 
provider's success. Partnerships between providers and 
customers are needed rather than transactional vendor/ 
telco relationships. 

The telecommunications industry was constructed 
around the basic assumption that resources such 
as switching and transmission were scarce and 
expensive. This logic led to the creation of regulat

ed monopolies as the only means for building such large 
and expensive structures. These monopolies focused on 
managing and optimizing the use of expensive and scarce 
resources. The regulatory construct of "rate of return" 
encouraged continuing investment in the asset base. A 
larger asset base meant a 
large revenue return. This 
drove the construction and 
continuous modernization 
of the telecommunications 
network. 

By the 1980s, funda
mental changes in the 
telecommunications 
industry were spurred on 
by advances in technology, 
particularly dramatic cost 
reductions in transmis

sion, switching, and processing combined with enabling 
regulatory decisions. What had previously been a very 
dull and conservative business was fast becoming a 
highly visible, highly competitive industry. The under
lying reason for this transition was the dramatic reduc
tion in technology costs, which reduced the cost of 
infrastructure ownership to the point where multiple 
competing networks could be created and sustained. 
Figure 1 shows this evolution, which started in the 
1980s when fiber and microwave radio reduced the cost 
of transmission to the point where multiple Inter-
Exchange Carriers, for example, MCI and AT&T, could 
successfully compete in the long distance business. 
Today, the continuing dramatic cost reduction in band
width, switching, and processing have brought compe
tition to the local loop (connects subsciber to network). 

The telecommunications industry is now at the 
same point that the computer industry reached with 
the advent of PC/workstations in the 1980s, and faces 
changes of similar magnitude and impact. To draw an 
analogy: in the 1960s and 1970s, the computer industry 
was constructed around a business model where com
puting resources were scarce and expensive, and the 
business proposition was selling processing power and 
maximizing its use. This resulted in the dumb termi
nal/mainframe connection, with a complex and 
unfriendly user interface. Technology advances, in the 
form of cheap processing, revolutionized this business. 
The structure now is client-server, with highly intelli
gent terminals using common servers. Also, the busi
ness of computers is now in selling ease of use and 
applications with high customer value, not optimizing 
the use of processing power. Just think of the processing 
power used to create simple, user-friendly applications 
on today's PCs. The telecommunications business has 
been lagging the computer industry because telecom
munications required one additional technology 
advance, very low-cost bandwidth, which is now avail
able, and will continue to reduce in cost as fiber optic 
and wireless technologies evolve. So the telecommuni
cations business is entering the same fundamental 
power shift that hit the computer business. 

In the telecommunications business, as in the com
puter industry, success in the new competitive environ

ment will come not from 
management and provi
sioning of infrastructure, 
which was the traditional 
focus, but from using this 
infrastructure to provide 
high value services to cus
tomers. Rapidly reducing 
costs of technology means 
that technology itself can
not be a differentiator. 
What sets providers apart 
is how they use technology 

Figure 1. A technology-driven industry. 10
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Figure 2. Planning methodology shif ts . Figure 3. An unbundled network. 

to provide the best service. As the phrase goes, "It ain't 
what you got, it's how you use it." Indeed one of the 
major liabilities facing established telephone companies 
(telcos) today is their embedded base of outdated tech
nologies. New entrants are using the latest technologies 
to construct their networks, and leveraging off this to 
provide higher value services to customers. For exam
ple, 50% of the new lines added to the North American 
network are on cellular, not wireline, terminations. So 
the basic business-planning and decisionmaking model 
used in the industry telecommunications, as shown in 
Figure 2, is shifting from one driven by managing capi
tal and technology, to one driven by customer needs 
and competitive forces. Network infrastructure and 
technology selection is a consequence, not a driver. 

Regulatory decisions have continually used technolog
ical advances to create competition in the telecommuni
cations business, with the latest battleground being the 
local loop, where CATV, personal communication ser
vices, cellular, and local exchange carriers (LEC) are all 
fighting for position with regulators. A number of pro
gressive telcos foresee the inevitable occurrence that regu
lators will allow competition in all aspects of telecommu
nications. These telcos are restructuring and reposition
ing themselves to succeed in the new competitive envi
ronment. This means moving from a vertically integrated 
business that delivers retail services to the end user, to an 
unbundled structure, as shown in Figure 3, in an unbun
dled structure, the telco has two alternatives: To provides 
retail services, either entirely 
over their facilities, or using a 
combination of their facili
ties and leased capacity from 
another carrier; or to provide 
wholesale network capacity 
to a retail service provider. 
Operating in this unbundled 
environment requires a dif
ferent internal structure, as 
shown in Figure 4. Here the 
organization is focused on 
and driven by providing ser
vice to customers. To provide 
a service to a customer, the 
service organization can 

acquire the necessary capabili
ties from a number of 
providers, not just the telco's 
own infrastructure company. 
Conversely any investment in 
infrastructure by the network 
company has to be justified to 
the service organization. This is 
a very different model from the 
current one, in which every
thing is driven by the infrastruc
ture part of the company. 

If this unbundled, service-focused model becomes the 
new business model, then this, together with the contin
uing reduction in bandwidth, processing, and software 
costs will result in a substantially different network archi
tecture than the one we have today. Figure 5 shows a 
functional view of a future network architecture. 

The basic functional blocks are customer premises 
equipment (CPE), connectivity, intelligence, and net
work/service management. CPE will become consider
ably more capable and intelligent than CPE today, and 
a number of functions currently resident in the net
work will migrate to the CPE, a trend that is evident 
today in CATV, enterprise, and cellular networks. The 
connectivity layer will contain broadband access and 
transport capabilities, facility management, and the 
connectivity component of today's switching function. 
This layer will accommodate circuit, packet (ATM) or 
hybrid circuit packet formats, and will serve to connect 
the customer to the service providing entity. The intel
ligence layer will contain the service provider or server 
entity, which will be dissociated from the switching 
connectivity function that it is currently bundled with
in today's switch. It is also likely that this intelligence 
will be distributed rather than centralized as today. 
Also, a range of servers will exist, e.g., voice, data, 
video, mobility, and so on. The switching function will 
undergo a transformation from today's "mainframe," 
which provides both connectivity and services toward 
two distinct entities: a vehicle that connects client to 

services, and a service 
provider or server. Max
imum use will be made of 
the low-cost connectivity 
layer to optimize the use of 
the more complex and 
expensive servers. Some ini
tial indication of this exists 
today, where both new 
entrants and existing telcos 
are using low-cost, easy-to-
manage broadband trans
port/access to reduce the 
number of costly, complex, 
difficult-to-manage switches 
they need. Network and ser-

Figure 4. New industry structure. 
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Figure 5. Functional architecture. 

vices management will also undergo considerable trans

formation, with the capabilities of intelligent network 

elements used to simplify network and service manage

ment and to improve services management responsive

ness and flexibility. Also, customers will increasingly con

trol more of their service requests and changes directly. 

The new functional architecture will also give rise to logi

cal interface and interworking points between the vari

ous functions, to ensure openness. 

Technology advances, particularly low-cost band

width from fiber optic or wireless technology, coupled 

with the regulatory drivers to enable competition, will 

create a different and more complex telecommunica

tions industry, where the means to success will be deliv

ering quality solutions and services to customers. Figure 

6 shows the major forces that will drive network and 

product evolution. In the old model, where technology 

was the only variable, network and product evolution 

were linear and deterministic, and the relationship 

between customer, service provider, and vendor could 

be transactional. 

In the future model with many more variables, net

work and product evolution will be probabilistic, with 

many viable scenarios plus strong drivers to localization 

and customization. In this environment, the vendors 

and service providers that will succeed will be those 

who can form partnerships with each other and cus

tomers to develop flexible, responsive solutions to cus

tomers' needs. Those who stick to the old transactional 

vendor/telco model will surely fail. 

Geoff Goddard is director, Fiber Systems Planning, Bell Northern Research 
Ltd., Ottawa, Ontario, Canada. 

Figure 6. Te lecommunica t ions change dynamics . 

Lightwave System Development by Ira Jacobs 
(Continued from page 23) 

many other organizations within the U.S. and worldwide have contributed 
substantially to the development and application of lightwave systems. 
7. Warren Danielson coined the term fϊberguide transmission to refer to 
fiber-optic communication systems. Following a reorganization in which 
Solomon Buchsbaum became my boss, he objected to the term fiberguide, 
and proposed the terms lightguide to refer to the fiber, and lightwave to refer 
to the system. Warren Danielson, Sol Buchsbaum, and my subsequent boss, 
David Thomas, were superb leaders, key contributors to the development and 
application of lightwave systems, and dear friends. 
8. Members of the initial Study Group, in addition to Miller and me, were 
J.S. Cook, Tingye Li, J.H. Mullins, and M.I. Schwartz of Bell Labs, and R.E. 
Mosher of AT&T. Of course, many others were also key contributors to the 
study. 
9. I. Jacobs et al., "Atlanta Fiber System Experiment," Bell Sys. Tech. J. 57, 
1717-1895 (1978). 
10. The advent of lightwave transmission was accompanied by a switch to 
metric units in which cable lengths and repeater distances were expressed in 
kilometers rather than feet or miles common in prior metallic cable systems. 
11. I. Jacobs, "Fiber-optic transmission technology and system evolution," Ch. 
1 in Digital Communications, T.C. Bartee, ed., Howard W. Sams & Co., 1-48 
(1986). 
12. I. Jacobs, "Design considerations for long-haul lightwave systems," IEEE J. 
Select. Areas Commun. SAC-4, 1389-1395 (1986). 
13. R. Ballart and Y.-C. Ching, "SONET: Now it's the standard optical net
work," IEEE Commun. Mag. 27:3, 8-15 (1989). 
14. T. Li, "The impact of optical amplifiers on long-distance lightwave 
telecommunications" Proc. IEEE 81, 1568-1579 (1993). 

Ira Jacobs is a professor of electrical engineering, interim head of the 
Bradley Department of Electrical Engineering, and a member of the Fiber 
and Electro-Optics Research Center at Virginia Polytechnic Institute and 
State University in Blacksburg, Va. 

Implementation of the Access Network by M. Rocks 
(Continued from page 36) 

(e.g., 155 Mbit/sec interactive) and, thus, a further exten

sion of fiber to the user, could be financed through rev

enues f rom the broadband services themselves and 

through possible network savings in the distribution area. 
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