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Future Proofing a Network  
With Microduct and Microfiber
The optimal time to install outside plant isn’t always the optimal time to add fiber to a 
network. New outside-plant solutions enable operators to separate the timing of these 
two events.

By Kelly Patrick / CommScope

Wireless and wired operators alike 
experience ever-increasing demand 
for bandwidth. As a result, 

operators always face the problem of how to 
expand network capacity. 

Wireless operators must meet the mobile 
bandwidth expectations of subscribers who use 
a variety of applications, access the Internet 
and watch videos on their smartphones. As 
wireless demand continues to soar, so does the 
bandwidth required to provide it. Multiple 
options are available to expand networks, but 
operators have to take into consideration the 
total cost associated with each one.

Adding new macrocell towers is not 
always a viable option because of real estate 
and installation expenses. As a result, small-
cell deployment has emerged as a potentially 
more efficient option. This technology allows 
wireless providers to add capacity in areas 
with extremely high mobile data consumption 
and to extend their coverage areas beyond the 
boundaries reached by existing towers.

An essential part of small-cell deployment 
is determining an efficient method of providing 
backhaul from these cells. This backhaul is 
traditionally provided in one of three ways – via 
microwave wireless links, fiber or copper.

Microwave links are a preferred method for 
applications that must cover larger areas or in 
areas where alternative techniques are cost-
prohibitive to establish and maintain over time. 
Approximately 60 percent of today’s backhaul is 
done with microwave links. As wireless capacity 
is added through metro or small cells rather 
than traditional macrocells, microwave loses 
some of its advantage.

When reasonable availability and logistics 
allow, a preferred option for many is fiber. Fiber 
offers high bandwidth and low latency, and it 
is a highly reliable technology. Fiber optics in 
mobile backhaul can be particularly attractive 
in urban areas. City blocks are often densely 
populated and contain tall buildings or other 
obstacles that obstruct line-of-sight backhaul 
alternatives. In many urban environments, 
small cells are deployed on lampposts, street 
furniture or sides of buildings, making mobile 
backhaul even more complex.

Wireless operators must maintain reasonable 
network costs while they strengthen networks 
to keep up with demand. Thus, they must take 
advantage of opportunities to cost-effectively 
gain access to the small-cell sites that are being 

The construction cost to upgrade  
outside plant will be higher tomorrow 
than it is today. 
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installed. In addition, they must plan 
for future growth by using options that 
can be upgraded for future expansion. 
To reach small cells with their 
existing plant, they need cost-effective 
extensions that they can deploy in a 
timely manner and later upgrade. 

WIRElINE OPERATOR 
ChAllENgES
Other operators, including traditional 
cable television providers and telco 
operators, face similar challenges. Both 
must consider installing fiber deeper 
within their existing networks. The 
challenge is executing with minimal 
investment while creating maximum 
flexibility for the future. Historically, 
cable television operators built HFC 
networks to support large residential 
customer bases. They are now actively 
expanding their networks to include 
commercial customers (both business 
and wireless providers) as well. To 
provide these broader customer bases 
with the bandwidth they require, 
operators must decide whether to 
support them over their existing HFC 
networks or run fiber to the premises. 
At the same time, they have to be 
concerned with maintaining an open 
migration path without jeopardizing 
their quality of service. 

Telco operators are deciding how 
and when to run fiber deeper in their 
networks to meet the challenges of

• increased truck rolls needed to 
maintain their aging copper plants

• weak signals and slow connections 
caused by long distances between 
central offices and customers

• subscribers’ difficulty in watching 
high-definition streaming content 
due to DSL downstream bandwidth 
limitations.

In addition, telcos have to consider 
the ease of upgradability to support 
the new and constantly evolving 
technologies and content their 
customers use.

FlExIBlE UPgRADES
Service operators of all kinds can count 
on two things:

• The construction cost to upgrade 
outside plant will be higher 
tomorrow than it is today.

• When it is time to upgrade, speed 
and efficiency translate to overall 
savings and faster service revenue.

New solutions being introduced 
to the market will help operators 
expand the bandwidth capacity 
of their network architectures by 
allowing them to deploy fiber deeper, 
faster and with more flexibility to 
support infrastructure needs of 
multiple applications. The outside-
plant product portfolio has evolved to 
include microducts, microcables and 
customized hybrid solutions.

Microduct and microcable solutions 
have been accepted and deployed in 
many parts of the world for almost a 
decade. European operators deploy 
them frequently when they need to use 
available duct space without paying 
premium rates. Small, efficient solutions 
are a must in these areas. However, this 
technology was not widely deployed in 

North America until recently because 
space and conduit were historically 
readily available. 

Now that the needs of the North 
American market have evolved, 
microducts and microcables have 
become a viable solution for providing 
cost-effective versatility and scalability 
and a lower-cost alternative for 
difficult and traditionally expensive 
installation environments. Operators 
can also maximize their existing duct 
capacity by installing microducts to 
secure a path for a lower-cost, blown 
microcable solution to be added now or 
in the future. The microduct offerings 
incorporate duct sizing for both low- 
and high-count microcable, allowing 
operators to save space and time. 

Microducts are available in a variety 
of sizes; the most common outer 
diameters are 10 mm, 12.7 mm and 
16 mm. They are designed to meet the 
Telcordia GR-3155-CORE industry 
specifications. These microducts can 
be installed in larger conduits or 
directly buried in some applications. 
When installed in larger conduits, the 
microducts’ small size allows operators 
to maximize their duct capacity, 
securing a path for a lower-cost, blown 
microcable solution. Microducts are 
also compatible with industry standard 
couplers, allowing for quick and easy 
deployments.

Fiber optic microcable is 
manufactured based on the IEC 60794-
5-10 specification and provides a small, 
cost-effective, lightweight cable design 
that maximizes fiber capacity. This cable 

Construction cost is becoming more expensive while equipment costs are declining. 

http://ow.ly/iAY4d
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was designed specifically for air-blown 
microduct applications. The design 
also adapts to a hybrid cable solution, 
which contains a combination of fiber 
optic cable and coaxial cable under one 
jacket. In a hybrid cable, the smaller and 
lighter cable can utilize the properties 
of the other components to offset tensile 
strength limitations of the design.

Hybrid cables offer a highly 
customizable solution that may 
combine coaxial cable, optical fiber 
cable and/or microducts inside a single 
ruggedized sheath or conduit. The 
flexible design enables an operator 
to build in the capacity and space it 
needs to handle future upgrades or 
architecture changes with much lower 
associated installation costs. A product 
solution set that includes microcable, 
microduct and hybrid designs can 
provide a unique and flexible solution 
to help operators resolve their problems.

Hardline coaxial cable, which 

is often used to provide video, can 
be combined with microcable or 
microduct to provide either an instant 
fiber connection or an upgradable 
connection. Coaxial drop cables are 
often combined with microduct so 
operators can continue deploying drop 
connections as they have previously; 
however, this solution also provides 
operators the ability to easily blow in a 
fiber cable to increase their bandwidth 
when needed. 

Some operators prefer conduit with 
a variety of transmission mediums for 
reasons that include adding microduct 
to provide scalability and upgradability 
to future proof their networks. 

By installing these solutions now, 
operators (both wireline and wireless) 
can reduce ever-increasing construction 
costs by investing in deployment up 
front and at the same time control 
fiber costs by upgrading or changing 
architectures only as needed. In 

many cases, this allows them to take 
advantage of decreasing electronics 
prices by delaying FTTx conversion. 
Regardless of which option an operator 
chooses, these three solutions address 
the need to add bandwidth with 
minimum cost, downtime and impact 
and to provide flexible network growth 
potential. Microduct, microfiber and 
hybrid designs offer cost-effective, 
craft-friendly ways to upgrade mobile, 
commercial and residential networks 
and allow growth on demand by 
deploying fiber as needed, precisely 
when needed. v

Kelly Patrick is the product manager, 
Outside Plant Solutions, for the 
broadband business unit of CommScope, 
a global leader in infrastructure solutions 
for communications networks. You can 
reach her at 828-315-2995 or kpatrick@
commscope.com.
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