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A lot has changed in the ten years 

since Steve Jobs introduced the 

first iPhone and the idea of mobile 

broadband. The amount of data 

wireless carriers are delivering on 

mobile networks has grown expo-

nentially, with no end in sight.

Consumers and businesses are 

paying more for cellular service 

than they were in 2007, but not ex-

ponentially more. Carriers have not 

been able to increase prices nearly 

as much as they have increased the 

amount of data they deliver. In-

stead, they have continually found 

new ways to deliver more band-

width without commensurate in-

creases in network operating costs. 

In recent years, network operating 

costs have actually gone down. Car-

riers have managed to increase op-

erating margins even as their cus-

tomers have loaded their networks 

with video..

“Our cost containment efforts are 

paying off, and it’s showing up in 

our margins and our earnings,” said 

AT&T CFO John Stephens on the 

company’s most recent earnings 

call. He noted that during the 

“This is a revolution of the first order, to really bring the real  
Internet to your phone,” Steve Jobs, January 9, 2007

U.S. Wireless Carrier Operating Margins

Network OPEX can constitute 11-30% of service
revenue depending on scale of network/operations

Source: Company reports. 2017 data is YTD as of June 2017.

Source: Mobile Experts
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BECAUSE SMALL CELLS 
MAKE A BIG DIFFERENCE.

NB+C is on the forefront of 

small cell development with 

experience on 4,000+ small 

cells. We have expertise in 

navigating state and local 

governments, DOTs, utilities 

and Departments of Public 

Works. We also have a skilled 

engineering team to provide 

specialized civil and structural 

design for small cells and 

in-house construction services. 

Trust us to be your resource for 

small cells, the big picture and 

everything in between.

Sean Murphy, Program Manager
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NETWORK ARCHITECTURES AND  

TECHNOLOGIES

Carrier aggregation

When it comes to network effi-

ciency, “carrier  aggregation is the 

biggest lever you can pull,” said 

Sprint’s Günther Ottendorfer, 

the carrier’s COO for technology. 

focus on tools that impact network 

operating expenses.

Network operating expenses can 

constitute up to 30% of service rev-

enue, according to the analysts at 

Mobile Experts. The firm’s Kyung 

Mun said personnel, site leases, 

power and backhaul are typically 

among the largest network operat-

ing expenses.

“As you continue to increase the 

capacity on the edge, obviously 

that would also imply that you 

need to increase all the transport 

networks, the backhaul networks, 

so you have to continue to drive 

down your cost elements,” said 

Mun. “The overall cost of running 

the network needs to continue to 

drive down to have the margin 

that the operators desire to have.”

The ways that carriers control 

network operating costs can be 

grouped into at least three cate-

gories. One is changes to network 

architectures and technologies 

that can increase efficiency. An-

other is third party solutions that 

save money for the operator. A 

third is lease agreements that can 

help operators predict and man-

age costs. This report will high-

light solutions that operators are 

deploying in each of these areas.

second quarter of 2017 legacy voice 

and data revenues were down by 

more than $500 million year-on-

year, but earnings before interest, 

depreciation and taxes were up by 

more than $70 million.

“We’re doing this by driving hard 

on cost management initiatives,” 

Stephens said. “What we’re doing 

on the cost side drove a 120 basis 

point improvement in adjusted 

consolidated operating margins 

year to date.”

U.S. carriers are using a number 

of tools to cut expenses and boost 

operating margins. This report will 

“Network operating expenses 
can constitute up to 30% of 
service revenue.”  

Kyung Mun, Mobile Experts

“Carrier aggregation is the 
biggest lever you can pull.”

Günther  Ottendorfer, Sprint 
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“Since we have more than 100 - 

160 megahertz on average in the 

important markets in the U.S., 

we can aggregate 20 megahertz 

blocks of spectrum,” he explained. 

“That is the most efficient way of 

carrier aggregation, and that is in 

itself, I think the highest efficien-

cy you can do, because you have 

the same sites, you have, proba-

bly, to add a small card more in 

the base station, but that’s all you 

have to do. It’s the same antenna, 

it’s the same transmission, you’re 

just adding spectrum.”

Sprint has already demonstrated 

three channel carrier aggregation, 

and Ottendorfer said the network 

has the ability to accommodate up 

to five channel carrier aggregation.

Verizon Wireless has also demon-

strated three channel carrier 

aggregation, using both licensed 

and unlicensed spectrum, and 

says it is also targeting five chan-

nel carrier aggregation.

“If you can offer more bits per 

second that’s going to offload some 

of the requirements on the macro 

system,” said Verizon’s Ed Donof-

rio, executive director of network 

support. “As we provide speed that 

provides capacity and that will 

hopefully reduce the cost per bit.”

For consumers, speed will be the 

message rather than the carrier’s 

cost per bit. Carriers are sure to 

get marketing mileage out of cam-

paigns touting LTE speeds of a 

gigabit per second, or higher, but 

consumer tests have shown that to-

day’s networks are fast enough for 

most users.

Boston Consulting Group stud-

ied this by creating a proprietary 

application that roughly 1,500 

volunteers installed on their 

smartphones. The app measured 

latency and throughput, and it 

presented questions to users im-

mediately after data sessions to 

measure satisfaction.

“Speed actually doesn’t matter 

beyond a certain point,” the sur-

vey found.

“At about 1.5 Mbps, essential-

ly additional speed didn’t really 

register for most users -- they 

didn’t know that they were get-

ting more speed and it didn’t im-

prove satisfaction.”

What does improve satisfaction 

is a responsive and affordable net-

work, and operators increase both 

these metrics with technologies 

that increase throughput. The mes-

sage may be speed, but the meaning 

is efficiency.

 

Small cells

Verizon Wireless has been saying 

for more than two years that high 

market prices for spectrum have 

made it more cost efficient to use 

small cells instead of new spectrum 

to add capacity to its network. That 

message was unchanged in the car-

rier’s most recent earnings call, and 

the operator added that small cell 

costs are coming down now that 

Verizon and other carriers are in-

vesting in this technology.

“Based off of the valuations that 

spectrum have reached in some 

places, it’s more efficient to densify. 

And certainly the costs of densifi-

cation, just like with any technolo-

gy, have come down to some degree 

since we started densifying with 

small cell,” Verizon CFO Matthew 

Ellis said.

Outdoor small cells can be de-

ployed in three configurations, ac-

cording to CommScope’s Ray Butler, 

VP for wireless network engineer-

ing. One is a 1 watt to 5 watt anten-

na mounted atop a pole roughly 30 

feet tall. The radio will be housed 

roughly 10 feet off the ground, or 

in a cabinet at the base of the pole. 

Another small cell configuration 

is a miniature macro site, typically 

deployed 40 to 50 feet in the air. A 
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third option would be an outdoor 

distributed antenna system, which 

operators and infrastructure pro-

viders may describe as small cells. 

In this architecture only the an-

tennas are mounted on the poles, 

and they typically transmit at 

higher power levels than complete 

small cells. In a distributed anten-

na system, all the radio equipment 

is housed at a central headend 

location, and is typically connect-

ed by fiber to the antennas. The 

headend can serve more than one 

mobile operator, so outdoor DAS 

often provide coverage or capacity 

for multiple wireless carriers.

All four U.S. nationwide carriers 

are deploying outdoor small cells, as 

well as indoor small cells. This year 

Sprint has launched a new indoor 

small cell called the Magic Box that 

uses Sprint’s 2.5 GHz or 1.9 GHz spec-

trum for wireless backhaul, elimi-

nating the need for fiber or Ether-

net backhaul. The Magic Box also 

uses dedicated 2.5 GHz channels to 

reduce noise and interference with 

the macro network.

“Magic Box is revolutionary,” said 

Ottendorfer. “It’s really kind of rev-

olutionizing the way how you can 

improve a network and build up 

coverage for a network.”

Ottendorfer sees the Magic Box 

as a key driver of network cost 

management for Sprint, along with 

carrier aggregation and TDD-LTE, 

which enables asymmetrical uplink 

and downlink. Since most people 

download more data than they up-

load, TDD-LTE is a more efficient 

technology for today’s mobile net-

works, Ottendorfer said.

C-RAN and fiber

C-RAN stands for a centralized

radio access network, and this ar-

chitecture saves money for opera-

tors in several ways. As mentioned 

earlier, radios and antennas can 

be deployed close to the end user 

without the expense of a base 

station onsite. Base station equip-

ment can be located in a less ex-

pensive location, and connected to 

the radios with fiber. This central-

ized control means operators can 

allocate network capacity dynam-

ically, which helps them control 

costs by using bandwidth more ef-

ficiently. In addition, centralized 

control has the potential to reduce 

personnel costs.

“If you are able to pull more and 

more resources to the centralized 

model with C-RAN, then theoreti-

cally you can assume that the per-

sonnel who understand the nitty 

gritty details of network operation 

can be minimized,” said Mun.

Infrastructure service providers 

say C-RAN is gaining traction with 

several of the nationwide opera-

tors, and is used primarily for new 

deployments, especially in metro-

politan areas.

“We’re seeing C-RAN for small 

cells and macro cells,” said Lee 

Priest, CEO of infrastructure ser-

vice provider ETAK Systems. “That 

seems to be where large carriers 

are moving today.”

“The industry, over the last 24 

“Outdoor small cells are 
typically deployed in one of 
three configurations.”  

Ray Butler, CommScope
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months, has consistently moved 

into a C-RAN architecture with all 

the small cell deployments out of 

the carriers,” said Tom Kane, pres-

ident of infrastructure service pro-

vider NB+C. He said that more than 

a quarter of his company’s business 

is now related to small cells, and 

most of those involve C-RAN.

Marc Bouvrette, CEO of Gap 

Wireless, said carriers are locat-

ing base station hubs in discrete 

buildings and in existing base sta-

tion shelters at the bottoms of cell 

towers. Operators are leveraging 

the base station equipment that 

is there already and in some cases 

adding to it to support more sites. 

Bouvrette described these base 

station hubs as “mini central offic-

es” for the carriers, and said they 

can control as many as 25 sites.

Equipment vendors also see a mi-

gration to C-RAN, and agree that 

this architecture is popular primari-

ly for new deployments. In addition 

to lower upfront costs, C-RAN can 

deliver better network performance 

and lower costs going forward.

“It’s being done for the efficien-

cies that it brings, both opex and 

capex efficiencies, as well as per-

formance improvements,” said 

CommScope’s Ray Butler.

NB+C’s Tom Kane agreed that car-

riers are working hard to reduce 

capital expenditures as well as op-

erating expenses, and said these 

two goals are not always consistent 

with one another.

“The carriers do want everything 

on the capital side at a very low 

price, as low as they can get it, but 

that obviously can tip into some-

thing that’s not cost effective for the 

carriers from an opex standpoint,” 

Kane said. “If they push the capex 

prices and fees too low they end up 

with an opex issue down the road 

due to poor quality on leases, site de-

sign, and construction.” Kane added 

that his company won’t cut prices to 

a level that jeopardizes quality.

Because C-RAN relies on fiber, 

the carriers that have significant 

fiber assets are in a better position 

to deploy C-RAN. AT&T and Verizon 

have deployed more C-RAN than 

Sprint and T-Mobile US  have.

“With our densification program 

I would currently not bank on 

C-RAN,” said Sprint’s Ottendorfer.

“C-RAN you can do when you have

100% fiber. … We need the flexibili-

ty in our tooblox to build sites very,

very fast when we see there is a

need. We are currently are not go-

ing widespread into C-RAN.”

Ottendorfer said Sprint has three 

options for small cell backhaul: fi-

ber, microwave backhaul, and its 

own licensed spectrum.

“Fiber has the biggest capacity 

but most likely the longest lead 

time,” he said. He said microwave 

has less capacity and less lead time, 

“The industry, over the last 
24 months, has consistently 
moved into a C-RAN 
architecture with all the small 
cell deployments out of the 
carriers.”  

Tom Kane, NB+C
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but “still a long lead time.”  

“Our own spectrum has enough 

capacity for the start, but it is im-

mediately available,” said Otten-

dorfer. He added that using its own 

spectrum assets is also the least ex-

pensive solution for Sprint.

Unlike Sprint, AT&T and Verizon 

have large wireline businesses, and 

fiber can support these businesses 

while also backhauling small cells. 

AT&T’s fiber footprint is bigger than 

Verizon’s, but Verizon has been ac-

tively acquiring and building fiber.

“Fiber is a critical element in trans-

forming both wireless and wireline 

networks to reduce costs and expand 

future capabilities,” Verizon CFO 

Matthew Ellis said on the company’s 

most recent earnings call.

AT&T is also adding fiber. The 

company already has the largest 

fiber footprint in the U.S., and has 

committed to 12.5 million new fiber 

customer locations by mid-2019.

All this is good news for fiber 

providers like Crown Castle, Zayo 

and CenturyLink, as well as for the 

equipment vendors who supply the 

carriers with fiber and connectors. 

“We see fiber at the heart of all 

this connectivity as we move into 

the small cell world,” said Com-

mScope’s Ray Butler. “We see fiber 

being central to cloud RAN, a key 

part of 5G deployments, and we’ve 

seen the tower companies and the 

operators very interested in de-

ploying more and more kilometers 

of fiber.”

 

Network function virtualization

Network function virtualization 

refers to the replacement of dedi-

cated network hardware with com-

modity hardware running software 

that performs specific network 

functions. All the carriers have 

talked about NFV as a way to re-

duce network operating costs, but 

AT&T has been the most vocal and 

the most active.

“Our industry leadership in soft-

ware-defined networking also sup-

ports our cost management goals,” 

AT&T’s Stephens said on the com-

pany’s earnings call. “More than 

40% of our network functions are 

now virtualized, and by year-end 

it should be 55%, with a long-term 

goal of 75% or better.”

“It’s well worth it, great invest-

ment,” Stephens continued. “Once 

you get over that 50% level … the 

benefits will exceed any of that 

additional investment in a clear-

er picture.”

Verizon has also said that NFV 

presents opportunities to “reduce 

the cost per bit,” and Sprint has in-

troduced “NFV open-door days” to 

train its network engineers to run 

software on virtual machines in-

stead of dedicated hardware.

“For traffic growth, I expect out 

of NFV 40-50% cost benefit but I ex-

pect also a time to market benefit,” 

said Ottendorfer.

Recently Sprint announced two 

software vendors, Mavenir and 

Metaswitch, as partners in its NFV 

initiative.

Unlicensed spectrum

Spectrum is a capital expense, not 

an operating expense, but carriers 

do consider spectrum costs when 

calculating the “cost per bit” for 

data delivery. So using free unli-

censed spectrum lowers the cost 

per bit significantly.

Carriers are already aggregat-

ing 5 GHz spectrum with licensed 

bands in trials, and expect to be 

using unlicensed spectrum in their 

commercial networks soon. Verizon 

Wireless said initial deployments 

of unlicensed spectrum will focus 

on network “hot spots,” where cov-

erage is lacking.

“The unlicensed spectrum is 

obviously not going to cover as 
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much distance, so you really have 

to rely on your licensed for your 

coverage layer and to anchor your 

calls,” said Verizon’s Ed Donofrio.  

“So where we need the coverage 

it will be on the existing macro 

system. The unlicensed will be at 

a lower power so we will be using 

that for capacity and speed en-

hancements but it will be more 

localized to hot spots.”

As the U.S. carrier with the larg-

est portfolio of licensed spectrum, 

Sprint plans to rely less on unli-

censed bands than some of its rivals.

“You have better quality con-

trol [with licensed spectrum],” 

said Ottendorfer. “If you include 

unlicensed spectrum you can have a 

good day or you can have a bad day, 

depending what others are doing.”

In summary, network operators 

can control network operating 

costs by consolidating base sta-

tions, aggregating channels, vir-

tualizing network functions, and 

in some cases by substituting un-

licensed bands for licensed spec-

trum and small cells for macro 

sites. In addition, operators are 

turning to a number of third par-

ty solutions are not part of their 

networks, but nonetheless help the 

networks operate more efficiently.

 

THIRD PARTY SOLUTIONS

Vendors offering third party solu-

tions to network operators come 

from inside and outside the wire-

less ecosystem. Two of the most 

salient examples of third party 

solutions that are driving network 

efficiencies are drones and project 

management software.

Drones

Mobile network operators are 

using drones in several ways. First 

and foremost is tower inspections. 

Drones can capture more images 

of a tower from more angles than 

tower climbers can get, and can 
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deliver these images directly to 

software that can catalog and even 

analyze them.

A second important use of drones 

is network testing. Drones with 

smartphones on board can test the 

network in places that neither an 

engineer nor a truck can go. Now 

some vendors are outfitting their 

drones with spectrum analyzers to 

take testing to the next level.

A third use for drones is the de-

velopment of new sites. Drones can 

fly to the tops of towers to project 

a “virtual tower” at a proposed 

location. If the drone can “see” the 

virtual tower, the proposed site is 

probably good to go. If not, a new 

site needs to be identified.

Drones can also be used as mo-

bile cell sites. AT&T is testing ra-

dio-equipped drones to add capacity 

at events or other locations where 

the network may need temporary 

help. So far, these test drones have 

been tethered to the ground.

In the future, if the Federal Avi-

ation Administration lifts restric-

tions that require ground-based 

pilots who can see the drone, AT&T 

hopes to use autonomous drones to 

repair cell towers.

“One day in the future the network 

will be monitoring customer demand 

over large geographies through-

out the day and then the network 

would autonomously dispatch ra-

dio-equipped drones to temporarily 

add capacity where needed,” ex-

plained Art Pregler, director of na-

tional mobility systems at AT&T. “So 

the network could send the drones 

out and then send the drones back 

to their stations or to other locations 

as the customer demand fluctuates 

throughout the day.”

Pregler said AT&T currently uses 

drones for tower inspections, work-

ing with roughly half a dozen drone 

service providers. The carrier also 

allows its contractors to use drones 

once it has certified that they are 

properly credentialed.

Drone service vendors say that 

using unmanned aerial vehicles 

instead of tower climbers to photo-

graph cell site equipment has the 

potential to significantly cut costs 

for operators and their contractors.

“The cost savings is a very big 

driver,” said Lee Priest, CEO of 

drone service provider ETAK Sys-

tems.  “They are getting 3-4 times 

as much information as they got in 

the past by sending up a crew, and 

the accuracy tends to be better.”
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Drones can capture close-up images of cell towers.
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AT&T and its contractors use drones to inspect cell towers.

Drones photograph not only 

existing cell sites but also potential 

sites. They can measure the line of 

sight from the top of an existing 

tower to the proposed location of a 

new one and they can also measure 

the height of a proposed tower via 

“virtual tape drops.”

“The most requested services are 

the pre-construction audits,” said 

Priest. “That’s where we do the 

virtual tape drops and the virtual 

measurements. …

The accuracy is much better than 

when someone actually drops a tape 

from the top of the tower. We actual-

ly have a drone take photos around 

the tower and then we embed each 

with precise GPS coordinates and 

put that through software, and 

because we know just where each 

photo was taken we can measure all 

components of a tower virtually.”

CommScope’s Ray Butler said 

real-time video feeds from drones 

will be a tremendous time and cost 

saver for the tower industry.

“We see drones being used for 

inspection of installations,” said 

Butler. “You have a bunch of en-

gineers dial in on a video call and 

participate in a site inspection be-

fore it’s commissioned, so I think 

that’s pretty useful.” Butler added 

that some companies are starting 

to use robotic drones to install or 

repair equipment.

 Analyst Kyung Mun of Mobile 

Experts also sees drones as a very 

significant technology for mobile 

network operators, with the poten-

tial to cut costs and increase safety.

“Drones with a camera providing a 

live feed back to the network oper-

ations center — that would be a tre-

mendous value-add … not to men-

tion the safety aspect,” Mun said.

Safety, not cost control, was the 

primary reason AT&T started us-

ing drones to inspect cell towers. 

Pregler said that right now drones 

are not reducing operating expense 

because of the travel costs for the 

drone operators.

“Right now we don’t see it as sav-

ing costs,” said Pregler. “We see it 

will over time with scale and adop-

tion. … Once this model propagates, 

that should drive cost down, it 

should require less travel so it could 

be more competitive.”

Sprint’s Ottendorfer agrees that it 

is early days for drones in the tow-

er industry. He said Sprint has used 

them for tower inspections and line 

of sight testing.

“It will be interesting to see what 

can be done in the mobile network 

with drones,” Ottendorder said. 

“Tower inspection seems to be a 

good thing. Another thing we have 

used them for is microwave … the 

line of sight testing. That is a thing 

where drones really work well 

and we have used them for those 

purposes.” Ottendorfer said Sprint 
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flies drones to the tops of existing 

towers to check the line of sight to 

the top of a proposed new tower.

The next step for drones and line 

of sight inspections may be the use 

of virtual reality to create represen-

tations of the proposed tower’s di-

mensions. A Michigan startup called 

Aveopt has pioneered this technolo-

gy and says it has the potential to 

slash costs for operators.

“If somebody were to buy this 

system and capitalize it and depre-

ciate it, we could save them up to 

90%,” said Aveopt co-founder Art 

Kahn. “What they do in a day we 

can literally do in minutes.”

Drones have the potential to save 

time, money and even lives, but 

they are also reducing the work 

available for tower climbers. The 

National Association of Tower 

Erectors is now supporting training 

programs to help tower climbers 

learn to operate drones.

Project management software

Successful site development 

requires close coordination of 

many moving parts, including 

site acquisition, lease agreements, 

engineering, construction, and 

testing. Project management soft-

ware helps operators and their 

contractors track the progress 

of deliverables and milestones 

across all parts of a deployment.

“We enable the operators, the ser-

vice providers and the tower com-

panies, who are all running diverse 

sets of projects, to execute more 

efficiently,” said Giuseppe Incitti, 

CEO of SiteTraker. He said real-time 

reporting and integration of data 

reduces operating expense and time 

to revenue for carriers. “We have 

full project financials and project 

cost and revenue forecasting so that 

you can forecast your revenue by 

billable milestones across your en-

tire business,” Incitti said.

Project management software 

like SiteTraker is used by carriers 

and tower companies and by the 

infrastructure service providers 

who provide site acquisition, engi-

neering, and construction services. 

Customers license the software on 

a per-user basis.

“Our carrier customers are adding 

users year over year, really quarter 

over quarter, as they ramp up proj-

ects,” said Incitti. Service providers 

and tower companies who are not 

SiteTraker customers can still get 

limited access on a project-specific 

basis, if they are working for a car-

rier that licenses the software.

Incitti said one SiteTraker 

customer eliminated 8 to 10 hours 

of weekly work per project man-

ager because the project managers 

did not have to spend as much time 

consolidating reports for their su-

pervisors. Another customer said 

weekly meeting time was cut in 

half, and another reported that an 

individual site acquisition special-

ist was able to save three hours per 

day by using the software, because 

he no longer had to consolidate 

“Our carrier customers are 
adding users year over year, 
really quarter over quarter, 
as they ramp up projects”  
Giuseppe Incitti, SiteTracker



3D	Modeling
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www.etaksystems.com

High	definition	3D	model	of	a	cell	site	built	using	ETAK’s	drone	photos.

http://www.etaksystems.com
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spreadsheets. SiteTraker replaces 

Excel spreadsheets with interfaces 

that look like Excel, but are part of 

a database that connects all parts 

of a project.

“Trackers are live in the 

SiteTraker application so you are 

always working with accurate, 

real-time data across projects,” 

said Incitti.

Project management software 

can also make it easier for net-

work operators to compare the 

performance of different vendors. 

SiteTraker includes a dashboard 

to track milestones across vendors, 

and the company said one of its 

customers is using its software to 

evaluate vendor performance.

Drones and project management 

software are just two examples 

of third party solutions that are 

helping network operators control 

operating costs. Network equip-

ment also comes from third party 

suppliers, and vendors like Nokia 

and Ericsson prioritize power effi-

ciency in their designs in order to 

help operators control energy ex-

pense. Any vendor addressing the 

mobile operator community today 

is well aware that carriers are more 

willing to invest today if they can 

reduce expense tomorrow.

SITE AND FIBER LEASE COSTS

Some of the most important in-

vestments carriers make are in site 

leases and fiber leases. These con-

tracts can be in place for decades 

and are a major part of network 

operating expenses. In recent years, 

carriers have been working hard to 

control these costs.

With the exception of T-Mobile 

US, none of the nationwide U.S. op-

erators is a major owner of towers. 

AT&T and Verizon both sold their 

tower portfolios, and tenancy is 

now the primary model for carrier 

radio deployments on cell towers.

American Tower, Crown Castle 

and SBAC Communications are 

the primary owners of cell towers 

in the U.S., and in recent years all 

three of these companies have felt 

pressure from the carriers to re-

duce tower rents.

“We’ve closely watched unit costs 

and have been focused on creating 

a diverse community of suppliers 

and tower companies to increase 

competition and reduce costs,” said 

AT&T’s Stephens during the com-

pany’s earnings call. “We’re study-

ing our options. We’re looking hard 

at new relationships. We’re open to 

new or independent operators who 

may want AT&T as a customer and 

support a new model.”

“They are trying to bring in more 

competition by bringing more 

non-Tier 1 tower companies into 

the fold,” said Mobile Experts’ 

Kyung Mun. He said carriers have 

even more options when it comes to 

small cell sites.

“Besides the Tier 1 tower compa-

nies, when you think about small 

cells, it could be municipalities, 

it could be even potentially cable 

operators with their strand mount 

access,” Mun said.

When carriers do decide to build 

small cells themselves, location can 

impact the cost in several ways. 

Choosing a location that has access 

to fiber and power is perhaps the 

biggest way to control costs, and an-

other important factor is the equip-

ment’s height on the pole. Nodes 

that are higher off the ground may 

need to be installed by tower climb-

ers or by individuals who are certi-

fied to climb utility poles, and this 

can add labor costs to the project.

Crown Castle, ExteNet Systems 

and Mobilitie are three site devel-

opers that have invested signifi-

cant time and money in acquiring 

the rights to build poles or attach 

to existing poles on city streets all 

over the country. These companies 



F E A T U R E  R E P O R T

17

will also manage small cell instal-

lation for their carrier customers. 

Many of the prime urban locations 

are already under contract, but the 

carrier appetite for urban real es-

tate continues to grow.

 “The sites that have been acquired 

and deployed to date were kind of 

the low hanging fruit, and the next 

wave may be more difficult both 

for power and for backhaul,” said 

CommScope’s Ray Butler.

Higher projected costs for power 

and backhaul are one reason carri-

ers are expected to look for better 

lease terms for small cells going for-

ward. Mun said that if carriers can 

lease directly from a municipality, 

utility or property owner, they may 

be able to get better terms than 

they can from a third party provid-

er. Meanwhile providers argue that 

their costs will be lower in the long 

run, because they are preparing 

sites to accommodate multiple car-

riers, and using their scale to drive 

down construction costs.

“Similar to towers, delivering 

fiber-fed small cells via a shared 

infrastructure model typically pro-

vides carriers with faster access 

to critical network infrastructure 

at a lower total cost of ownership 

relative to building the system 

themselves,” said Crown Castle CEO 

Jay Brown. “The economic model 

and value proposition to our car-

rier customers is very similar to 

towers, with carriers paying only 

their share of the occupancy cost 

of the overall system as we are 

able to spread those costs across 

multiple tenants. At the same time, 

we believe this model will provide 

our customers with tremendous 

long-term value as they continue 

to densify their wireless networks 

with small cells in order to meet the 

rapid growth in mobile data.”

Small cells are also important 

tools for network densification in-

doors, where most mobile data use 

occurs. Increasingly, small cells are 

being used as signal sources for dis-

tributed antenna systems, elimi-

nating the need for bulky headend 

equipment. These projects may be 

“Delivering fiber-fed small 
cells via a shared infrastructure 
model typically provides 
carriers with faster access to 
critical network infrastructure 
at a lower total cost of 
ownership relative to building 
the system themselves.”  

Jay Brown, Crown Castle

“We are buying the radio 
equipment and giving 
[carriers] an option in the 
building.”  

Justin Marron, Strategic Venue 
Partners 
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carrier-financed or they may be 

financed by neutral host provid-

ers, who rent access to the carriers 

in much the same way that tower 

companies rent space on towers.

Some enterprise customers are 

willing to pay for systems that will 

enhance their cellular coverage, 

and this model gives the carriers a 

chance to extend indoor coverage 

without adding operating costs. 

Once a carrier commits to bring its 

signal to a building, a neutral host 

provider may be willing to build 

the system in partnership with 

the enterprise.

“If we build it, one way or the oth-

er [the carriers] are going to partic-

ipate,” explained Strategic Venue 

Partners CEO Justin Marron. 

“One way is a potential capital 

contri-bution, paying rent, and 

the other is no rent, no capital 

contribution, and we are buying 

the radio equip-ment and giving 

them an option in the building.”

Marron said the building’s cost of 

coverage can be anywhere from 

5 cents to 30 cents per square foot 

per year. The initial construction 

costs are amortized over the life of 

the project, so projects with higher 

construction costs will result in 

slightly higher service costs.

Fiber leases

In addition to site leases, carriers 

are also taking a hard look at fiber 

leases, particularly for small cells. 

Small cells need fiber for the “fron-

thaul” that connects the radios to 

the remote baseband unit, and for 

the backhaul that connects the 

baseband to the core network. Car-

riers are looking at all their options, 

including building their own fiber 

networks in some cases.

“The costs of leasing the dark fiber 

are motivating the operators to at 

least talk about doing it themselves,” 

said CommScope’s Ray Butler.

The economics of building new 

fiber are different for Verizon 

and AT&T than for the other two 

nationwide carriers, because 

Verizon and AT&T have large wire-

line businesses that they can sup-

port with fiber. Although the wire-

line phone business is dwindling, 

fiber enables the internet access 

that Verizon and AT&T provide to 

homes and businesses.

Conclusion

Network operators are success-

fully reducing operating expense 

as a percent of revenue. Small cells, 

shared infrastructure, and new sup-

plier relationships have the poten-

tial to reduce more than one type 

of operating expense, making these 

solutions particularly compelling 

for operators.
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Paths to reducing Network OPEX

Site 
Lease

Small Cells

C-RAN

Drones

Fiber ownership 
or lease

Network sharing

New Suppliers

BackhaulPersonnel Power
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Featured Companies Featured Companies

NB+C
Founded in 1984, NB+C is a leading wireless site development firm comprised of three 
divisions: Site Development, Engineering Services and Construction + Technical Services. We 
are staffed with over 400 professionals who are totally committed to client service and project 
results. For more info, visit www.networkbuilding.com.

SiteTraker
SiteTraker is the first complete program and asset management platform focused on 
modernizing end-to-end infrastructure and capital project execution. Today, the world’s most 
innovative companies manage over 600,000 sites and projects representing over $10 billion of 
capital investment in SiteTraker..

CommScope
CommScope (NASDAQ: COMM) helps companies around the world design, build and manage 
their wired and wireless networks. Our network infrastructure solutions help customers 
increase bandwidth; maximize existing capacity; improve network performance and 
availability; increase energy efficiency; and simplify technology migration. You will find our 
solutions in the largest buildings, venues and outdoor spaces; in data centers and buildings of 
all shapes, sizes and complexity; at wireless cell sites and in cable headends; and in airports, 
trains, and tunnels. Vital networks around the world run on CommScope solutions.

ETAK Systems
ETAK provides 3D mapping and measurement services for Tower Owners and Wireless 
Carriers using drones, tower climbers and ground based engineers. Our quality and pricing 
are considered the best in the industry. Visit http://www.etaksystems.com/drone-flights/ and 
contact us at cterry@etaksystems.com.

Gap Wireless
Gap Wireless provides North American wireless service providers with thousands of world-
class wireless infrastructure, Test & Measurement products, and a suite of hardware and value-
added services for the UAV (Drone) market. For more information: info@gapwireless.com.

Aveopt
Aveopt is a technology company servicing the Infrastructure Markets. It’s TerraPosition 
Pro™ suite is a “single platform” solution leveraging sensor, VR/AR, Robotics, and analytics 
technologies for tower site optimization, Line of Sight (LOS) assessment, and asset inspections.

Shields Environmental
Shields improves telecom operator networks through innovation, quality, value and 
unparalleled service. We support telecom operators with their equipment infrastructure and 
service’s needs.
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