
60  |  BROADBAND COMMUNITIES |  www.broadbandcommunities.com |  March/april 2012

Technology

Today’s building designers are 
looking for ways to decrease their 
buildings’ impact on the environ-

ment and on their clients’ bottom lines. 
A new approach to network design for 
commercial buildings, Passive Optical 
LAN (POL), can dramatically decrease 
the infrastructure cost, environmental 
impact, power consumption, space and 
HVAC requirements of a building’s IT 
infrastructure.

POL uses GPON, a well-developed, 
proven technology, as the backbone of 
a building’s LAN to deliver Ethernet 
services as well as RF video to every lo-
cation throughout the property where 
they are needed. GPON is an Interna-
tional Telecommunication Union stan-
dard that is the dominant standard for 
fiber to the home in the United States. 

Motorola’s xPON solution has been 
deployed over the last decade to serve 
millions of residential customers and 
has proven extremely reliable, well ex-
ceeding the carrier-grade standard of 
five-nines (99.999 percent) availability.

Recently, Motorola added features 
that make GPON advantageous to de-
ploy in enterprise applications that re-
quire 200 or more Ethernet ports. This 
fiber-to-the-desk solution eliminates 
most of the copper cabling and work-
group switches in a building’s infrastruc-
ture, replacing them with a passive fiber 
backbone. With Motorola’s POL solu-
tion – for which Advanced Media Tech-
nologies is the largest distributor – all a 
building’s data, IPTV, IP telephone and 
RF video services can be carried over a 
single fiber optic infrastructure instead 
of over multiple copper-based systems.

AdvAnTAges  
for Building owners 
The biggest win for building owners is 
that a POL solution does not require any 
active components between a LAN core 
and an end user. All the large data clos-
ets filled with switches, copper cabling, 
HVAC gear and fire mitigation equip-
ment can be replaced by an optical split-
ter the size of a shoe box. 

This new development allows build-
ing owners to realize savings of between 
40 and 60 percent on the up-front costs 
of IT powering equipment and a reduc-
tion in ongoing power usage of 10 to 
33 percent compared with a traditional 

Passive Optical LAN  
For Smart Businesses

copper network. Users of POL technol-
ogy have also realized an increase in us-
able space by repurposing areas formerly 
allotted to data closets. One client, a 
university dorm facility, was able to 
house an additional eight students with 
the extra space, a direct impact on rev-
enue and the bottom line.

Adding to the list of benefits is that 
fiber optic networks are inherently more 
sustainable than copper networks. A 
copper network deployed today has an 
economic lifetime of only seven to 10 
years, by which time technology will 
have exceeded copper’s transport capa-
bilities. However, because optical cables 
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Figure 1: Building owners can save both capital and operating expenses with a POL.
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have been proven to carry bandwidths 
up to 100 terabits per second, fiber in-
frastructures have life expectancies of 
25 years or more. Additionally, the use 
of AES 128-bit encryption makes a 
GPON network extremely secure and 
difficult to penetrate. This is a very at-
tractive feature for the military and for 
financial institutions. 

Figure 1 shows typical savings for 
POL installations of various sizes. 

Pol in deTAil
Figure 2 shows the differences in design 
between a traditional copper LAN and 
a POL.

In a passive optical network, the 
bandwidth from each optical line ter-
minal (OLT) is split among multiple 
optical network terminals (ONTs) at 
user locations. The ONTs convert opti-
cal signals from and to electrical signals 
that computers, telephones and televi-
sions can receive. Usually, there are 32 
or 64 ONTs per OLT. 

With GPON technology, each OLT 
has a total bandwidth capacity of 2.4 
Gbps downstream and 1.2 Gbps up-

stream – not counting RF video, which 
can be sent over a separate wavelength. 
This capacity will increase over time; 
Motorola’s roadmap for its POL product 
line includes eventual migration to a 10 
Gbps symmetrical PON platform.

If an OLT’s signal is split among 32 
ONTs, the maximum distance to an 
ONT is 20 kilometers; a 64-way split 
reduces the maximum distance to 10 
kilometers. These long distances make 
POLs suitable for campus environments 

Figure 2: The architecture of a traditional LAN compared with a POL

The workgroup terminal is in the corner, 
mounted securely by a mounting bracket. Eth-
ernet cables are routed via the drop ceiling to a 
standard Ethernet wall outlet; fiber and power 
lines are also routed via the drop ceiling.

Here, the workgroup terminal is deployed be-
neath a desk, with Ethernet cables routed via 
the cubicle siding to other cubicles. The fiber 
connection is hidden on the other side of the 
workgroup terminal.
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as well as office buildings. 
The POL system uses a special kind 

of ONT called a workgroup terminal. 
Workgroup terminals are low-profile 
and can be mounted conveniently un-
der desks, in wall cabinets or in ceiling 
enclosures. Each one is powered by a 
12V wall transformer and has features 
tailored for enterprise applications, such 
as Power over Ethernet, coaxial output 
and high port counts. 

Because each workgroup terminal is 
capable of providing four or more Eth-
ernet ports, the number of home runs 
required is dramatically lower than for a 
conventional LAN. This, in turn, slashes 
both installation costs and the amount 
of nonrenewable materials that enters 
the environment. In a typical 2,000-port 
installation, more than 3,000 pounds of 
plastic and copper can be eliminated.

Even though a POL system has only 

a few basic building blocks, POL design 
is extremely flexible and, for best results, 
should be tailored to each individual 
building and to users’ current and future 
needs. Network designers who are expe-
rienced only with conventional Ether-
net LANs will not necessarily have the 
expertise to design a POL. Fortunately, 
POLs have become so well established 
in a few short years that many network 
designers and installers have now been 
trained to use them. POL electronics 
providers such as Motorola offer courses 
in installing, operating and trouble-
shooting their systems. For the fiber 
infrastructure itself, training is available 
from fiber connectivity vendors and or-
ganizations such as BICSI.

In summary, deployment of a POL 
is forward-thinking and future-proof. 
The opportunity to reduce capex and 
opex while simultaneously enjoying the 
green benefits is just too great to ignore. 
I believe the industry is the verge of a 
sea change in the way building designers 
specify network infrastructures. v

In an optical  
LAN solution,  

144 single-mode  
fibers can carry  data, voice and video.

Conventional wiring for data and voice requires 144 multi-
mode cables and 144 copper cables.


