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TECHNOLOGY

Fiber indexing enables a flexible, resilient 
network design. 

Financing the Fiber Migration
Fiber indexing, a new approach to access network design, improves the business 
case for FTTH by reducing deployment costs, enabling wireless-to-fiber transitional 
strategies and supporting the delivery of multiple services on a single network.

By Trevor Smith and Jamie Birdnow / CommScope

Network operators around the globe 
are migrating from copper to fiber. In 
doing so, they are encountering high 

costs for designing and deploying fiber in access 
networks. Network builders and operators 
need to find ways to expand and upgrade their 
networks without breaking the bank.

Fortunately, new technologies and practices 
offer ways to bring down the cost of fiber 
deployment and increase revenue from fiber 
investments.

FINANCIAL CHALLENGES
In deploying any networking technology, 
return on investment is the name of the game. 
The challenge is to return enough revenue to 
make a profit. Costs include materials (fiber 
and electronics) and installation, a large part 
of which includes civil works (trenching, pole 
placement, permitting and so forth). Typically, 
the cost breakdown is half to two-thirds of the 
total for installation and the rest for materials.

In most cases, a network is built for a 
specific service, such as FTTH, business-to-
business broadband or network densification, 
but operators should think about how they can 
further monetize these networks to improve 
their business cases. 

Improving business cases starts with finding 
ways to reduce construction and operations 
costs. Equipment costs have come down 
over the past 10 years, and opex is dropping, 
thanks in part to the implementation of 
software-defined networking and network 
function virtualization technologies. What 
has not changed significantly is the network 
architecture and the construction process.

ARCHITECTURE CHOICES
To some extent, network design is dictated 
by deployment location. Urban and suburban 
deployments are typically underground, and 
rural deployments rely more heavily on aerial 
plant. Design also depends on the deployment 
technology used, as is the case when optimizing 
RF signals and wireless networks.

For instance, the amount of fiber needed 
in a small-cell deployment may depend on 
how many frequencies and sectors are being 
used, the types of radios deployed and how 
many operators are to be supported. As next-
generation wireless technologies such as C-RAN 
and 5G radios move forward, the needs may 
change again, so designs need to be flexible. If a 
deployment includes business services, point-to-
point Ethernet or even wavelength services may 
need to be supported. 

Beyond location and technology, network 
architecture can have a big impact on deployment 
costs. Traditionally, network engineers measure 
span lengths, then run fiber cables and splice 
them together to complete segments that pass 
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and eventually connect to premises 
locations. Early FTTH deployments 
leveraged centralized splitting in a single 
location to improve utilization of active 
electronics. Centralized splitting is less 
important now because the costs of 
electronics and splitters have come down 
over the past decade. 

A new approach to fiber network 
design, called indexing, offers efficient 
solutions to these cost challenges. It 
takes the best attributes of star and 
daisy-chain topologies to create a 
no-splice option that greatly reduces 
deployment time and cost. Factory 
preterminated connectivity eliminates 
the need for splicing in the field. 

Starting with the first indexed 
terminal, which supports multiple drop 
cables, a connectorized fiber cable stub 
is connected to the fiber distribution 
hub. From there, subsequent indexed 
terminals are daisy-chained together in 
a linear topology. 

An indexed terminal is equipped 

with factory-terminated, multifiber 
cable tails and connectors so that some 
fiber strands are dropped and the rest 
pass through unchanged. The dropped 
fibers can service PON subscribers, 
businesses or cell site traffic. 

Indexing has several key advantages: 

• Indexed cables are smaller in 
diameter and easier to handle. In 
aerial deployments, for example, 
indexed fiber can be hung with 
standard C-clamps instead of 
requiring more costly, time-
consuming overlashing.

• Indexing lowers labor costs by 
leveraging preconnectorized 
technology to eliminate a substantial 
amount of splicing. 

• Indexing reduces engineering costs 
by simplifying design elements and 
reducing time spent measuring.

• Indexing reduces supply-chain 
costs by leveraging uniform, 
interchangeable components and 
eliminating the need for custom-
ordered cables and materials. 

• An indexed fiber network uses 
smaller fiber distribution hubs 
with smaller splitters, compared 
with a traditional network design. 
It changes the network from one 
that consolidates all splitters in 
a centralized area to a cascaded 
splitter approach – it actually moves 
splitters out into the network. 

Flexibility is another key advantage 
of indexing. An operator can change 
network configuration and connections 
over time. An indexed fiber network 
can easily scale to meet growing 
demand, accommodate different 
network elements and evolve to meet 
changing requirements. 

For example, an operator could 
use an indexed fiber network to serve 
a target population of customers 
with wireless technology until the 
penetration level justifies fiber to the 
home. In this way, a highly flexible 
network offers a substitute technology 
until the economics for a more 
expensive FTTH deployment make 
sense.

MONETIZING FIBER SERVICE 
OFFERINGS 
As service providers continue searching 
for strategies to further monetize their 
infrastructure, they may need to start 
thinking differently about network 
resiliency and redundancy. Indexed 
networks are resilient because they can 
create a reverse feed when the the last 
terminal in a fiber run is connected. 
Building access networks in rings 
enables an operator to use every fiber 
twice.

This may interest wireless providers 
that are considering densification 
strategies and require ultra-low-latency, 
ultra-reliable networks. Such networks 
would be ideal for neutral hosting 
environments in which operators allow 
access over the networks to multiple 
service providers. In fact, indexing 
supports a trend toward disconnecting 
the physical network from the services 
that run on it, enabling operators to 
profit from layering on additional 
services. 

As fiber continues to migrate 
through the access network and closer 
to the customer, building a strong 
business case for doing so relies on 
reducing costs while increasing network 
flexibility. Indexing makes it possible to 
deploy fiber networks that have a strong 
business case today and will adapt to 
future services with ease. v
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Building access networks in rings enables an operator to use every fiber twice. 

Indexed terminals are daisy-chained together. 
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