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Welcome to the inaugural issue of The Contractor Chronicles,
our new publication solely focused on the telecom/broadband
market.

Our goal in creating this publication is to build a publication that
becomes a recurring educational repository bringing together
the contractor, distribution, and manufacturing communities,
by publishing relevant information about products and issues
impacting this specific market.

As many of you know, the challenges facing us as an industry
continue to apply pressure on the ability to obtain material for
your fiber network builds:

* The government/federal investment in broadband is
simply staggering. From the Infrastructure Investment and
Jobs Act of 2021 to other programs such as the Consolidated
Appropriations Act, 2021 Passed in December 2020, the Rural
Digital Opportunity Fund, and Broadband ReConnect Program,
are just the federal dollars flooding our industry. And this
doesn't even include things like private builds, organic network
expansion, wireless and data center connectivity, and other
network construction projects that are all pushing this industry
towards hyper-scale growth.

e Supply chain disruption from various bottlenecks won't
be resolved soon. From a lack of shipping containers to port
congestion, to a shortage of vessels and space, average lead
times are at its highest point since 1987.



* Logistics costs are also rapidly rising. Carriers
have increased pricing 15-25% in the past
24-months due to rising fuel, repair and
maintenance, and insurance jumping an average
of 15% across the board. In fact, sending a
container from Asia to Europe is about 10 times
higher than in May 2020, while the cost from
Shanghai to Los Angeles has grown more than
sixfold, according to the Drewry World Container
Index.

* Lead times for A-list products continue to push
out well into 2023 - depending on the product/
material. Consider that fiber cable is practically
limited to allocation buys, then think about
ordering other material and equipment necessary
to complete builds - on top of the fact that the
stopwatch on the delay doesn't even begin until a
purchase order is placed. We're in the middle of a
perfect storm between manufacturing, logistics,
and supply chain restraints, that will create
mayhem on a network operator’s ability to deliver
infrastructure in a timely manner.

* Limited storage space is also quickly becoming a
bottleneck rivaling workforce and material
bottlenecks. Warehouses across the country,
whether through a distribution partner, a
network contractor or the service provider yards
for customer-owned inventory and stock is putting
additional pressure on all parties.

In building our inaugural publication for The
Contractor Chronicle, we're hoping to push
information sharing out to our customers as

we believe our strength comes from the ability

to be seen as a true compliment to customers,
acknowledged by the critical conversations we have
to help combat some of the challenges just listed.

In this issue, you can learn from Rhino about Five
Components For Fast And Accurate Locates, Condux
explains Five Project Details to Know Before You
Start Installing Cable, and Matt Brice explains how to
leverage 10T for damage prevention of your network,
among other articles.

Again, it's important to share information like

this because today, maybe more than ever,
precipitates the need for greater communication
between customers, manufacturers, and business
partners. When thinking about federal assistance
and broadband funding impacting our industry,
when learning about the operational and financial
efficiencies associated with a broadband network,
and when experiencing the disruption being
experienced in manufacturing and the supply chain,
information sharing is critical and at the forefront of
our value proposition.

At USTC Corp, Walker, Comstar Supply, and
Multicom, it's our goal to understand market
conditions at both a macro and micro level, while at
the same time future-planning our stock and product
portfolio to be able to limit any negative exposure

to your fiber builds and revenue streams. We feel
that providing this value-added service helps us stay
positioned as a valued resource and true partner to
your business.

It has long been a goal of ours to create a publication
entirely focused on contractors to support their
network construction projects. We hope you enjoy
our inaugural issue!



5 PROJECT DETAILS TO:

KNOW BEFOREYOU START™ s, ¢

INSTALLING CABLE

BY: CONDUX

Because every duct run is unique,
every project you take on will be
unique. So no matter if you're on
your first cable installation project
or your five hundredth, we believe
there are five details you need to
know before you get on the job
site to start installing cable.

Why? Knowing this information will
set you and your crew up to work
the most efficiently and effectively,
ultimately maximizing your time,
safety, and profit. Here they are:
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1. Fiber OD

The OD (outer diameter) of
your fiber is important on so
many levels. The first question it
helps calculate is: What is your
duct fill ratio? For best blowing
performance, your fill ratio should
not exceed 60%. Secondly, this
detail informs what equipment
(i.e., blower, cable packs, etc.)
you'll need to execute the install
successfully.

Note that we did not say “fiber
count.” This is because the OD (outer
diameter) varies by manufacturer;
while your fiber count from
Manufacturer A matches one from
Manufacturer B, the fiber OD may
not match.

2. Duct OD/ID + Type of Duct

Similarly, the outer diameter

(OD), inner diameter (ID), and

type of duct you're installing into
completes your fill ratio calculation
above and indicates which duct
packs you'll need to connect your
fiber blower to the conduit.

As an example, if your fiber OD

is 1" and you're installing into a

2" duct, the Condux Gulfstream™
400 fiber blower is the best suited
for the job at hand, along with the
right sized Cable and Duct Packs.

3. Length of Run + Hand-Hole-
to-Hand-Hole Distances

Starting with the big picture in
mind helps create efficiencies as
you tackle the whole project, one
run at a time. The total length

of your run plus the hand hole
locations help you identify where
the best and safest locations are
for loops, where couplers are
needed to bridge the gap, and
potentially also where the best
starting point may be. Without
knowing where you're going, it's
more difficult to get started with
your best foot forward.



4. Locations of 90s + Loops

The more information you know about your pathway, the more you can plan, and the better equipped you'll
be. Piggybacking off of #3, knowing how many 90s and loops you'll encounter, will help you devise a plan that
is safe and efficient, and you'll know what tools and equipment you'll need on hand to execute. For example,
when doing a loop we suggest you connect ~15 feet of extra duct from the exit point to the new entry point
with couplers to set up for a seamless install.

5. Compressor Size Needed

For most traditional duct and fiber we recommend a 375 cfm
compressor, with 100 PSI - but your answers to #2 (duct details)
and 3 (distance) above will help guide this recommendation as
well. With all that being said, it is important here to point out that
your blowing distance and performance is very dependent on

the integrity of your duct. Bad duct equates to low performance
(more on this in a minute).

While it is still possible to install cable without this information
up front, we guarantee you will have better luck and a more
productive install if you take the time to plan and prep
accordingly. And, we'd be remiss if we didn't take it a step further
and make a final recommendation. When you get to the job site,
all tools and equipment in hand, always do a pressure test, a
proofing test, and a crash test.

Why? One of the most important variables to know when
installing fiber is the integrity of the duct. Each of these tests will
give you insight into the integrity of the duct you're installing into
and what, if any, challenges you might encounter (or could avoid
with additional pre-install work).
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PUSH FIT HDPE GULFSTREAM 400 FIBER FIBER OPTIC CABLE
COUPLERS OPTIC CABLE BLOWER PULLER PACKAGE 1

LEARN MORE » LEARN MORE » LEARN MORE »



https://www.comstarsupply.com/innerduct-and-conduit/couplings-and-couplers/comfit-couplers.html
https://www.comstarsupply.com/catalogsearch/result/?q=cdx087820
https://www.comstarsupply.com/catalog/product/view/id/463/s/fiber-optic-cable-puller-package-1/category/633/

RURAL BROADBAND SERVICES DELIVERY
Tapered Power Splitting and Spliced

Optical Distributed Taps

BY: MAURY WOOD

Business Development Manager, EXFO

When ISPs deploy fiber broadband
service to rural areas, the

biggest challenges they face are
economic. Like any business, and
in the absence of government
regulations or mandates, ISPs

will offer services first to those
dwellings and businesses with the
lowest total cost of deployment.
(The resulting lower capital and
operating costs yield higher
returns.)

This reality is in flux since
broadband Internet access is
increasingly recognized as a basic
utility and an important public
good. During the pandemic,
skyrocketing needs for remote
learning and remote work
capability combined with fickle
political fortunes to accelerate
this shift in perspective. Political
and industrial leaders in the US
and abroad have even suggested
broadband access be considered a
fundamental human right.

Over the past several years, the

US Federal Communications
Commission (FCC) has shown
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impressive resolve to close the
so-called digital divide separating
urban and rural citizens. The
Emergency Broadband Benefit
Program (EBBP), the Connect
America Fund (CAF) and the Rural
Digital Opportunity Fund (RDOF)
call to mind the massive push for
electrification across the rural US,
propelled by Franklin Roosevelt's
New Deal. Subsidized broadband
deployment to rural areas may
soon benefit from the huge Biden
administration infrastructure
spending program.

Fiber-to-the-home services in
urban areas overwhelmingly utilize
a passive point-to-multipoint
downstream content distribution
model, in which symmetric power
splitters ensure all endpoints
receive sufficient laser light
energy and IP addresses filter
that content to ensure accurate
delivery of packets to their proper
destination. Upstream packets
also share a single channel,
typically using time division
multiple access methods. A key
benefit of passive networks is that

they avoid the need for optical
repeaters and signal amplifiers to
extend reach.

FTTH PON architecture has been
wildly successful in serving the
needs of urban (at least 1,000
people per square mile) and
suburban residents (between
1,000 and 500 people per square
mile), but not when deployed

to rural areas (fewer than 500
people per square mile). Rural
areas require longer, costlier
fiber cable run lengths, and
passive symmetric power
splitting is not always optimal for
signal distribution, particularly

in sparsely populated remote
villages.

Suppliers of outside plant optical
components have innovated two
approaches to adapt FTTH PON
technology to rural applications:
asymmetric unbalanced (or
tapered) splitters and distributed
taps.



Tapered Power Splitting

Symmetric splitters generally offer a “power of 2" number of power splits (typically 4, 8, 16, 32 or 64) where
each output branch receives an equal (symmetric) share of the input power from the optical line terminal
(OLT).
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This equal allocation of light from the OLT among optical network terminals (ONTSs) is appropriate in densely
populated areas, as the distance of each dwelling or business from the centrally located symmetric splitter
is roughly the same. However, in rural areas, subscribers are generally not clustered geographically. In these
situations, asymmetric power splitting can help maximize reach.

Often tapered power splitters are 1:2, with one output branch being the lower insertion loss “express port”

and the other output branch a higher insertion loss “local port” that connects directly to a subscriber ONT, or
to a symmetric power splitter to serve a cluster of homes or businesses.
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In the example shown, the local port receives 10% of the transmitted light from the OLT, while the express
port receives 90% of the input power, preserving as much power as possible for the downstream tapered
splitter to maximize reach out to more remote subscribers.

Tapered splitters are passive optical components and have several characteristics—insertion loss, reflective
loss, polarization dependent loss, and directivity—that network designers must bear in mind when
determining overall PON system performance.



Spliced Optical Distributed Taps

One key to the cost savings associated with distributed taps, as
claimed by their suppliers, relates to the reduced amount of fiber
cabling (distribution and drop cables) required as compared with
centralized symmetric power splitter network configurations.
Passive distributed taps, as shown below, implement a linear or
serial daisy-chain architecture that will be familiar to engineers
and technicians with experience in hybrid fiber cable (HFC)
topologies. While coaxial cable taps work in the electrical domain,
and the distributed taps under discussion here work in the optical
domain, the basic signal tapping theory of operation is similar.
This functional similarity translates into lower training costs for
network operators whose technicians are familiar with electrical
coaxial components and technology.

Distributed taps comprise optical couplers, which divert a portion
of the input light power, and optical splitters, which equally split
this diverted light into the drop outputs. The example below
shows two cascaded 1:2 splitters to create four drop outputs.
Note that the first tap extracts 10% of the light power, and the
second tap extracts 20% of the remaining light power in this
simplified example.
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Another advantage of distributed taps is reduced
splicing overhead, with only one fiber cut and two
splices required to add each tap. The small physical
size of tap terminals allows them to be mounted
aerially, avoiding the need for equipment cabinets,
mounting pads, labor costs and the associated local
government approvals for this infrastructure.

Distributed taps have two important optical
performance parameters that impact end-to-end
optical loss budgeting. The first is the tap value or
drop loss, and specifies the optical power extracted
by the tap, between the input distribution fiber and
the output drop fibers (the remaining optical power
passes to the next tap in the PON). All the drop ports
in each tap along the link (four in the example above)
have the same drop loss. Taps closer to the optical
line terminal (OLT) extract less optical power from

Insertion Loss = 0.6 dB max Insertion Loss = 1.0 dB max

Insertion Loss = 2.0 dB max

the trunk than taps further from the OLT, in order

to allow these PONs to have maximum reach; this is
particularly important in dispersed rural areas. The
second performance characteristic is tap insertion
loss, the amount of light power (both typical and
maximum) diverted from the input distribution fiber
to the output distribution fiber. The final tap in the
PON is the terminating tap, and it has no output fiber
port, as all the light energy passes to the drop ports.

Here is a simplified illustration of the downstream
path using typical loss values to help make these
parameters clearer. Note that the attenuation of
all connectors (below 0.75 dB for SC APC per IEC
standards), fusion splices (below 0.3 dB per IEC
standards), and the fiber itself (about 0.2 dB per
km at 1490 nm) must be included in an actual
engineering optical loss budget accounting.
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A key takeaway here is the available range of tap values (drop losses) from their suppliers allows the network
engineer to manage the optical link budget so that ONTs near and far from the OLT receive adequate transmit
light signal power. This design methodology also manages the 1310 nm upstream signal power from the ONTs
back to the OLT.

With distributed tap PON architecture, along with tapered splitter PON architecture, service providers have
two options to deliver fiber broadband services to underserved rural areas cost effectively. EXFO's broad
portfolio of fiber test tools, including PON power meters, optical fiber multimeters, inspection scopes, and
OTDRs with iOLM, are perfectly suited to validate and maintain all types of passive optical networks.
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TO A MODULAR FTTH CONNECTIVITY____'_““;,_..f...E

ECOSYSTEM —

BY: COMMSCOPE

P T

Service providers are accelerating The numbers are staggering. In its fiber connectivity portfolio,

the deployment of fiber-based CommScope had approximately 2,500 different options for its
network solutions that help them hardened fiber terminals, including 206 types of fiber trays, 224
provide highly competitive connected mounting brackets, and 155 closure domes or top covers. It's not
experiences while preparing for a atypical for large service providers to have tens of thousands of fiber
future of expanded capacity. But the SKUs in inventory. And satisfying each new application required a
fiber connectivity evolution has also lengthy development time and added even more unique product
resulted in several challenges for variations to the portfolio. This rapidly expanding product set
service providers. With fiber going created a natural conflict between volume and variation that stifled
deeper into the network, there is so CommScope's ability to meet customer needs quickly, created
much variation among enclosures rigidity and complexity in its development processes, and made
and terminals that sourcing these it difficult to scale production. These challenges presented the
critical connectivity devices, training opportunity for a fresh approach and a better way to what's next in
technicians on their use, and FTTH connectivity.

deploying fiber quickly have become
increasingly complex and difficult.

[1] central office and headend

Fiber to the home (FTTH)
deployments, for example, rely

on a seemingly infinite number of
configuration permutations that
account for variations among network
segments and physical locations.
Enclosures, terminals, closures, hubs,
cabinets, and other connectivity
devices must all be tailored for the
fiber capacity, technologies, cable
gauges, splice counts, connector Mobitiy solutions
types, mounting requirements, and

environmental protection needs of

their unique application.

Fiber cable
Coaxial cable

Copper cable

2| Outside plant
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That's when CommScope
embarked on a transformational
journey, resulting in a
multidisciplinary approach that is
revolutionizing how CommScope
brings its fiber connectivity
products to market—from design
to operations, ordering, and

field installations. To begin this
process, the company conducted
a deep dive into customer needs,
gathering input from over 25
global service providers and
conducting multiple concept
testing sessions including third
party installers to also understand
how CommScope’s products were
not only being used—but pushed
beyond their intended use.
CommScope wanted to know how
service providers were stretching
components to their limits and
adapting its connectivity products
to solve problems.

Internally, CommScope turned
the development process into a
company-wide, global initiative
that involved employees from
nearly every department:

R&D, product management,

field application engineering,
operations, supply chain, sales,
manufacturing, marketing, and
customer service. This overhaul
of design, production, and supply
chain resulted in the creation

of a modular end-to-end fiber
connectivity ecosystem that
CommScope calls NOVUX™. With
it, CommScope has reduced
components by at least 75
percent, while allowing for 50
times the configurations than are
available today.

This paper details the key
considerations that formed the
creation of the industry's first
modular FTTH ecosystem and

reviews the path CommScope
followed as it transformed its
fiber connectivity portfolio around
the principle of modularity—and
redefined its company culture in
the process.

INDUSTRY TRENDS AND
CHALLENGES

Three principles emerged as

the foundation for a new FTTH
design approach: configurability,
scalability, and simplicity. These
values help guide CommScope’s
development while ensuring
service providers can navigate
current and future industry
challenges and trends in an

era of burgeoning demand for
broadband capacity. The COVID-19
pandemic has heightened the
urgency for the industry to deliver
on broadband’s potential and
shined a spotlight on the hurdles
preventing a clear path to fiber
network rollouts.

Fiber Deeper in the Network

Fiber's march deeper into

the network is undeniable. A
November 2020 Cable Fiber
Outlook Survey from Heavy
Reading showed that 53.5 percent
of respondents say they will
deploy fiber deep over the next
five years and 44.1 percent said
they would deploy FTTH over

the same period to meet the
growing bandwidth demand. The
magnitude of the investment
required is demonstrated by
findings from the Broadband
Communities 2021 Fiber Trends
report: fiber passes 53.8 million
U.S. homes, but only connects 22.5
million. In Europe, fiber passes
182.6 million homes, connecting
only 81.9 million, according to the
FTTH Council Europe.

But as fiber goes deeper, the
challenges increase. Diverse
architectures (DAA, FTTX, FTTH,
5G and hybrids) and applications
(residential, business, backhaul)
require many connectivity product
configurations, components,
spares, and associated training
and operational complexities—
putting pressure on service
providers' business cases and
challenging equipment vendors
to create more configurable
solutions.

ad.9 %

will deploy fiber deep

over the next

a YEARS

44.1%

will deploy FTTH over the

same period to meet growing
bandwidth demand

Shortage of Skilled Labor

Deploying fiber for FTTH

requires a skilled labor force,

but experienced technicians are
difficult to find and expensive to
train. The same Heavy Reading
survey showed two of the top
three challenges to installing FTTH
are training staff and contractors.
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Currently, specialized technicians
work in different parts of the
network: trunk, feeder, and drop.
The FTTH last mile is particularly
complicated, with multiple variations
that include spliced, connectorized,
and hardened drops. With few
technicians available and a trend
toward a younger demographic,

the opportunity to simplify fiber
connectivity has never been greater.

Rapid Technology Evolution

Any solution chosen and installed
today must be prepared to address
not only today’s technologies, but
also those of the future to come.
Innovations are hitting the market
more quickly than ever. Consider
that since APON first entered the
market around 2000, there have
been over 20 new versions of PON
released—essentially one new

PON version per year. The older
iterations are still in use, while new
variations continue to be proposed.
Fiber connectivity advancements
such as rollable ribbon cables,
multifiber connectivity, WDM, and
fiber flex foils require that closures
and terminals are designed to serve
the present, as well as anticipate the
future.

Changes in the Competitive
Environment

The need to respond faster to
market demand is increasingly
important for service providers who
are facing increased competition.
This trend is expected to continue
as service providers prioritize
broadband investments and public
funding for broadband increases.

12

This highly competitive environment is creating a sense of urgency
for service providers who want to retain existing customers, while
attracting new ones. There is room for growth in both the U.S. and
Europe. A recent study by USTelecom showed that 46% of areas in
Europe have two or more competing facilities-based broadband
providers. In the US, the areas in which subscribers benefit from
competition between two or more broadband providers jumps to
94%. For service providers, winning subscribers in these contested
markets requires a network with the highest broadband capacity,
fastest speed, and highest reliability. FTTH provides these advantages,
assuming its deployment complexity can be mitigated so that a
service provider can quickly respond to customer demands.

MODULAR DESIGN:
A NEW BUT WELL-PROVEN METHOD

CommScope examined these trends and challenges and found

a common thread in their solution: the ability to offer the most
configurations for connectivity with the fewest components.

The company first surveyed other industries to see how they
accomplished this goal, and as a result, studied “platforming”—the
standardization of components—as a potential solution. In the
auto industry, for example, a manufacturer might use the same
undercarriage or chassis for many models of cars. Here, platforming
reduces the number of unique parts but also limits the potential for
product variations. In broadband, platforming raises a similar issue
since certain components that particular customers depend upon
would need to be eliminated with this approach.

Standardization vs Modularization

Number of
Product Variants

Number of
Product Variants

—)

Products 1 Products

om Level

System Level

Sub-assemblies

Components Components




CommScope then examined the principle of modularity. The key to
modularity is that interfaces are standardized. Therefore, components
with these interfaces can be connected in any configuration that suits

a service provider's technology and architectural requirements. This
presents an elegant solution for product sets that must keep volume
and variation in balance. Looking at FTTH through the lens of modular
design, CommScope that knew it would have to rethink and retool all its
processes.

VISION OF A MODULAR FTTH ECOSYSTEM

Returning to the trends and challenges, let's review exactly how
modularity can benefit an FTTH deployment.

Enable fiber deeper in the network

Using common building blocks with standardized interfaces reduces
the number of modules needed to produce more connectivity
configurations to address the many unique locations and applications
associated with getting fiber deeper into the network.

Deploy fiber with less skilled labor

With a modular approach to fiber connectivity, installers only need to
be trained one time on the installation and assembly process, which is
common across the modular system. Regardless of the configuration
an installer encounters in the field, the installation process will be easy
to recognize, making the work more efficient, while simplifying training
and improving quality. Additionally, there is plug-and-play connectivity
thanks to the interfaces but also because once a hardened technology
module is tested in the factory, it is considered reliable in the field.

Keep up with rapid technology evolution

Where Modularity
Helps Most

What do the best candidates
for modularity have in
common?

» Accelerate innovation
acceptance

Have large product
portfolios with overlapping
functionality and
performance

Require customer-specific
configurations

Have a need to reduce
time to market

Require increased
flexibility in adjusting to
changing demands
(volume, types of products)

Focused on increased
customer satisfaction

When technology changes occur, updated modules can be easily designed and produced to accommodate
them. This reduces the need to replace products in the field or to redesign entire products to address a
technological advancement, while making it easier to upgrade the installed base to new technologies. In
addition, tested modules and interfaces do not need to be retested when used in another configuration or

network segment.

Address changes in competitive environments

Increased competition requires service providers to be agile and seize new opportunities. Since there is no
“one size fits all” when it comes to fiber deployments, especially in brownfield and greenfield situations,
service providers need the right products in the right volume, and with enough simplicity to deploy them
quickly.

' i Discover why NOVUX is the future of FTTX

DOWNLOAD WHITE PAPER

Explore how NOVUX helps you accelerate fiber rollouts and respond
quickly in a rapidly changing and competitive network environment.
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https://walkerfirst.com/uploads/files/literature/CommScope%20White%20Paper_The%20Transformational%20Journey%20to%20a%20Modular%20FTTH%20Connectivity%20Ecosystem.pdf

TOP TIPS:

BY: CORNING OPTICAL COMMUNICATIONS
AND CABLING INSTALLATION & MWTENANCE

In 1970, the innovation of
optical fiber entered the
telecommunications scene.
Fusion splicing shortly followed
as the most reliable means

of permanently joining two
optical fibers via electric arc.
This technology creates a
continuous optical path for signal
transmission and provides the
strongest connection with the
lowest loss and reflectance of all
fiber termination methods, with
splices typically measuring less
than 0.1dB of loss.

Fortunately, what was once an
expensive and labor-intensive
process with heavy, cumbersome
equipment has significantly
evolved. Several improvements

in fusion splicing technologies
now make it easier to invest in
what has become an increasingly
popular fiber termination method
to meet today's increasing network
demands. Consider the following
tips:
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1. Only Use Active Clad
Alignment for Same-Era Fiber

Fiber consists of a central core,
cladding that surround s the core,
and a protective coating. A single-
mode fiber has a coating that
typically measures 250 microns,

a cladding of 125 microns, and

a core of 8 microns. An active
clad alignment splicer aligns the
outer edges of the cladding by
holding the fibers in a v-groove
using electrodes as they move
along an x- and y-axis, using
cameras to assist with analyzing
the alignment. Clad alignment

is not recommended when
splicing modern-day fiber with
previous generations of fiber.
Over time, fiber manufacturers
have succeeded in improving
fiber geometry, and the core
concentricity will likely differ.
When fiber cores are