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Transmitted herewith is the Commission’s report on its study of small 
cell wireless facilities and public rights-of-way in Tennessee.  It was 
prepared in response to Public Chapter 819, Acts of 2018, which created 
a framework governing the regulation of small cell wireless facilities in 
public rights-of-way and directed the Commission to study the effects of 
the Act.  The report finds that the Act’s effect on broadband deployment 
in unserved areas has been minimal; it also identifies several applications 
in transportation and other sectors that likely could be supported by 
small cells.  Because concerns related to the effect of small cells on 
community aesthetics are unlikely to diminish as the number of small 
cells increases, the report includes two recommendations:  First, the 
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demonstrate that colocation is not feasible either for technical reasons or 
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TO: Commission Members 

FROM: Cliff Lippard 
Executive Director 

 DATE: 17 December 2020 

 SUBJECT: Public Chapter 819, Acts of 2018 (Small Cell)—Final Report for Approval 

The attached Commission report is submitted for your approval.  It was prepared in 
response to Public Chapter 819, Acts of 2018, which both created a framework 
governing the regulation of small cell wireless facilities in public rights-of-way and 
directed the Commission to study the effects of the Act, including 

• the effect on deployment of broadband;

• the fiscal effect on local governments and the state resulting from the
administrative process required by the Act;

• best practices both from the perspective of small cell applicants, local
governments, and the state and from a review of other states; and

• opportunities to advance the quality of transportation in the state by utilizing
technological applications, sometimes referred to as “smart transportation
applications,” that are supported by small cells.

The Commission was further directed to make recommendations for any changes to the 
Act based on the study’s findings. 

We have made no significant changes to the draft report since you reviewed it at our 
November meeting.  Because concerns related to the effect of small cells on community 
aesthetics are unlikely to diminish as the number of small cells increases, the report 
includes two recommendations:  First, the report encourages local governments to both 
update existing ordinances that set aesthetic standards for their communities to 
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ensure their requirements apply to small cells and include small cells in any new 
standards they adopt. 

Second, the report finds that the General Assembly could consider authorizing local 
governments to require colocation of small cells in areas with existing poles.  Care 
would need to be taken to ensure this authority could not be used to block the 
deployment of small cells in situations where applicants can demonstrate that 
colocation is not feasible either for technical reasons or because of added costs, like 
limitations on colocation requirements adopted in Georgia.  Regardless, some new 
poles will be necessary to improve wireless service given the limited distance 
traveled by some of the wireless signals used by providers.  And because colocation 
will likely involve the use of electric utility poles, any colocation requirements 
should also ensure the continued authority of local power companies to protect the 
safety and reliability of the electric grid. 
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Summary and Recommendations:  Protecting 
Community Aesthetics While Improving 

Wireless Service Under Tennessee’s Small Cell 
Law

A cell tower the size of a lamppost could be coming to a street near 
you.  In some communities, one might already be there.  As our needs 
and expectations for mobile wireless service continue to evolve, so too 
are the networks that support them.  The large, several-hundred-foot-
tall cell towers that characterized the first several generations of mobile 
wireless networks will remain.  However, the wireless industry is 
supplementing them with smaller facilities—typically installed on utility 
poles, streetlights, or standalone poles no more than 50 feet tall—many of 
which will be placed in public rights-of-way.  Because of their relative size 
and range when compared with earlier wireless facilities, these smaller 
facilities—which are intended to increase wireless networks’ speed and 
reliability—are often referred to as small cells.

Citing the benefits of Tennessee’s “long-standing policy of encouraging 
investment in technologically advanced infrastructure,” the General 
Assembly passed Public Chapter 819, Acts of 2018, creating a framework 
governing the regulation of small cells in public rights-of-way (see 
appendix A).  Tennessee is among 28 states to enact laws specific to small 
cells, all within the last five years—though Delaware’s law applies only to 
its state department of transportation—and the Federal Communications 
Commission (FCC) adopted an order governing small cells, also in 2018.  
Included in Tennessee’s law, the General Assembly directed the Tennessee 
Advisory Commission on Intergovernmental Relations (TACIR) to study 
the effects of the Act, including

•	 the effect on deployment of broadband;

•	 the fiscal effect on local governments and the state resulting from 
the administrative process required by the Act;

•	 best practices both from the perspective of small cell applicants, 
local governments, and the state and from a review of other states; 
and

•	 opportunities to advance the quality of transportation in the state 
by utilizing technological applications, sometimes referred to as 
“smart transportation applications,” that are supported by small 
cells.

The Commission was further directed to make recommendations for any 
changes to the Act based on the study’s findings.  There are several new 
or enhanced applications that likely could be supported by small cells.  
However, the rollout of small cells is currently in its early stages, with 

Public Chapter 819, 
Acts of 2018, creates a 
framework governing 
the regulation of small 
cells in public rights-of-
way.
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initial deployments located primarily in urban and suburban areas in need 
of added wireless capacity.  Because many small cells will be in public 
rights-of-way, local officials and private citizens have raised concerns 
about their effect on the communities in which they are located.  For a 
thorough overview of Public Chapter 819’s provisions as they relate to 
local governments, see the guide produced by the Municipal Technical 
Advisory Service (MTAS) and the Tennessee Municipal League (TML).1

Small cells are being used to improve the performance of 
mobile wireless networks.
The wireless industry is using small cells to enhance existing service—
corresponding to services commonly referred to as 3G, 4G, or LTE—and 
support the latest advance in mobile wireless service—which is expected to 
“provide faster speeds, greater capacity, and the potential to support new 
features and services,” according to the Congressional Research Service, 
and is commonly referred to as 5G.  For existing service, the problem boils 
down to congestion.  When too many people or devices try to connect 
through the same cell tower at once, they can overload its capacity.  “When 
a small cell is placed,” according to the CEO of a consulting firm with more 
than 30 years of experience in telecommunications, “the capacity formerly 
shared by hundreds or thousands of users over a few-square-mile area 
only needs to be shared by a few dozen users within a much smaller small-
cell area.”

For 5G, the limited distance traveled by the radio frequencies used to 
provide the fastest service necessitates moving cell sites closer to users.  As 
described by the Congressional Research Service,

5G systems using low- to mid-band spectrum can install 
new 5G equipment on existing cell sites (4G cell sites).  This 
will increase the speed and functionality of existing 4G 
networks but will likely not achieve the ultra-fast speeds 
provided by millimeter wave [high frequency] bands.

For deployments that leverage higher bands . . . a much 
higher density of cell sites is needed as the signals cannot 
travel as far or through obstacles.  To overcome these 
challenges, providers will place many smaller cell sites 
(also called small cells) close together to relay signals 
further distances and around obstacles.

These improvements to wireless networks have the potential to support a 
range of applications, including several in transportation.

1 See:  https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20 
Deployment%20Guidelines%20%28PC%20819%29%202018.pdf.

To enhance existing 
mobile wireless service, 
the wireless industry is 

deploying small cells, 
which are smaller in 
size and range than 

traditional cell towers.

https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20Deployment%20Guidelines%20%28PC%20819%29%202018.pdf
https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20Deployment%20Guidelines%20%28PC%20819%29%202018.pdf
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Multiple applications in transportation and other sectors 
could potentially be supported by small cells, though 
questions remain.
There are many transportation applications that could be supported by 
small cells, though few emphasize small cells when discussing them, 
focusing instead on 5G.  They include some—such as turn-by-turn 
directions, route suggestions based on real-time traffic, and supply chain 
management through delivery tracking—that are already supported in 
some capacity by wireless networks today.  Among potential applications, 
increased automation of vehicle functions, including autonomous driving, 
has garnered considerable attention.  This includes vehicle platooning, in 
which automated systems in each vehicle connect wirelessly to each other 
to adjust speed and distance between vehicles based on travel conditions, 
allowing for travel at closer distances than would otherwise be safe and 
leading to gains in fuel efficiency, according to the Tennessee Department 
of Transportation (TDOT).  There are also multiple applications in other 
sectors, including monitoring the operation of water systems and other 
utilities, as well as environmental conditions, such as weather, air quality, 
and water pollution levels; remote patient monitoring for healthcare; and 
various applications in manufacturing for quality control and tasks that 
call for high levels of precision.

Whether small cells fulfill their potential to support these applications 
remains to be seen.  Other wireless platforms—including one that 
TDOT already uses to support improvements in safety, mobility, and 
productivity through its intelligent transportation systems architecture—
may support them as well.  Some remain skeptical that small cells and 
5G will yield expected benefits in the short-term, citing uncertainty about 
the underlying economics of 5G, including “whether and how soon it can 
fuel new products and services that customers are willing to pay for,” 
according to a 2019 survey of 46 chief technology officers directly engaged 
in 5G development.  Long-term, however, the same survey found greater 
optimism, with respondents painting “a picture of 5G as a powerful new 
technology just waiting to be tapped for innovative new uses . . . one that 
even, many countries believe, has the potential to create and advance entire 
economies.”  Given this potential, Tennessee has taken steps to facilitate 
the deployment of small cells.

Tennessee’s small cell law creates a consistent statewide 
framework for local governments, with greater flexibility 
for TDOT.
Public Chapter 819 establishes the obligations of those deploying small 
cells in public rights-of-way and places limits on state and local authority 
to regulate them.  Among its provisions, the Act defines which facilities 
qualify as small cells, specifies information local governments can require 

Small cells could 
potentially support 
many applications in 
transportation.
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in applications, sets time limits for local governments to act on applications, 
and caps fees for applications and attachments to support structures 
owned by local government entities other than municipal electric systems.  
These and other provisions create a consistent local regulatory framework 
for small cells in communities throughout Tennessee.  As described by 
MTAS and TML, “any limits, requirements, policies, or processes [adopted 
by local governments] may not be more restrictive or in excess of what is 
permitted under the new law.”

The Act generally includes greater flexibility for the state (see appendix D).  
For example, applications to local governments are automatically deemed 
approved if time limits for review are exceeded, but applications to TDOT 
are not approved until “affirmatively acted upon” by the Department.  
While earlier versions of the legislation would have compelled TDOT to 
comply with more stringent requirements, they could have placed the 
Department out of compliance with federal regulations, jeopardizing 
federal funding, according to the fiscal memorandum accompanying 
the bill.  Based on correspondence between TDOT staff and staff of the 
Fiscal Review Committee, this could have resulted in the loss of 10% of 
the Department’s federal funding annually—a loss of approximately 
$91 million in fiscal year 2018-19.  According to interviews with TDOT staff 
and presentations to the Commission, the Department’s regional offices 
are reviewing applications within the time limits set for local governments, 
and TDOT is satisfied with the current framework.

The Act’s effect on broadband deployment in unserved 
areas has been minimal, though industry says it has 
facilitated investment in the state.
Tennessee’s small cell law has not accelerated the expansion of broadband 
to previously unserved areas.  Wireless providers have said that initially 
small cells will be deployed to more populated areas with greater capacity 
needs and those areas, like interstate interchanges, where many people are 
passing through.  Broadband is more likely to exist in these types of areas 
already, according to the Commission’s 2017 broadband report.  Although 
an exact count of small cells in each community could not be obtained from 
providers because of the business-sensitive nature of these deployments, 

the vast majority are in the state’s four largest cities, according to 
interviews with local officials.  Many cities report receiving only a handful 
of applications, while others have not yet received any.  Counties contacted 
did not report any applications for their unincorporated areas.

While Public Chapter 819 has had minimal effect on broadband access in 
previously unserved areas, wireless providers report that it has facilitated 
investment in Tennessee, helping the state get ahead of others in the 
southeast with larger population centers—such as Georgia and Florida.  
According to one provider, it deployed 12 times the number of small cells 

The Act has had minimal 
effect on broadband 

deployment in unserved 
areas.
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in Tennessee in the year following passage of the Act, compared with the 
year before.

Existing caps on application fees don’t cover costs for 
some local governments.
Although the wireless industry remains generally supportive of Public 
Chapter 819, some local officials raised concerns about the maximum fees 
authorized under the Act.  Citing staff time necessary to review applications 
and inspect projects during the construction process, officials from almost 
one-fourth of local governments interviewed said that the fees don’t cover 
their costs or that they are concerned about fees.  The caps in Tennessee 
law result in application fees lower than in most of the 21 other states 
that limit local application fees for small cells.  The resulting fees are also 
generally lower than those authorized under the FCC’s small cell order.  
However, officials from most of the 40 local governments interviewed did 
not raise concerns about the existing fee caps, and a few said that the cost 
of complying with the Act has been minimal.  In the enacting clause of 
Public Chapter 819, the General Assembly observes that part of Tennessee’s 
longstanding policy of encouraging investment in communications 
infrastructure has included keeping the industry free from local taxation 
and other fees that are in excess of cost recovery.  Capping local fees is a 
practice supported by the wireless industry nationally.  Despite fee caps 
and other limits placed on local governments, the Act “does not grant 
unfettered authority to deploy small cells,” according to MTAS and TML, 
and it preserves at least some local authority—in particular, related to 
right-of-way management and aesthetics.

The Act generally preserves local authority to manage 
public rights-of-way.
Provisions in the Act protect local authority to manage rights-of-way, 
provided that local governments don’t restrict access or effectively prohibit 
the deployment of small cells.  Some local officials report damage caused 
by construction and frustration related to a lack of coordination among the 
different entities responsible for carrying out small cell projects, resulting 
in inconsistent information on applications and failure to pull appropriate 
permits or follow approved plans, though many noted these issues are 
not unique to small cells.  Others—including commission members—are 
concerned that small cells will interfere with existing infrastructure or 
could block future projects, such as road-widening or sewer expansions, 
with a few characterizing rights-of-way in some areas as crowded or 
almost full, given the existing infrastructure in them.

Both the authority to require that damage be repaired and the authority to 
protect rights-of-way to accommodate other infrastructure are preserved 
under the Act (see appendix E).  Many local officials report using this 

Local fees authorized 
in the Act are generally 
lower than those 
authorized by other 
states or the Federal 
Communications 
Commission.



WWW.TN.GOV/TACIR8

Small Cell Wireless Facilities and Public Rights-of-Way:  Assessing the Effects of Public Chapter 819, Acts of 2018

authority.  Several said that to ensure damage is repaired they either require 
or plan to require letters of credit, bonds, or other sureties for small cell 
projects, similar to their requirements for other infrastructure.  Others have 
denied small cell applications for conflicts with existing infrastructure.  
Moreover, small cells are subject to state laws requiring that they be moved 
to accommodate future road projects, and it appears that—similar to other 
utilities in public rights-of-way—small cells would be subject to general 
relocation requirements to accommodate other development projects.  
These issues aside, the effect of small cells on community aesthetics is the 
most widespread cause of concern among local officials interviewed.

Local governments have authority under the Act to 
enforce aesthetic standards, but greater authority may 
be warranted to address long-term concerns.
Nearly every local official interviewed expressed concern about the ways 
in which small cells would affect the aesthetics of their communities.  Some 
of these concerns stem from the investments local governments have made.  
Multiple officials observed that they—and in some cases the state—have 
spent significant resources in recent years on the appearance of their rights-
of-way.  Others noted the likelihood of complaints from residents, and 
one private individual contacted TACIR staff with concerns about small 
cells’ effect on property values.  Several officials advocated for greater local 
control over small cells, particularly when it comes to their location.

Local governments already have authority under Public Chapter 819 to 
require that small cells conform to adopted aesthetic standards provided 
that the standards are non-discriminatory, generally applicable to other 
entities deploying infrastructure in public rights-of-way, and don’t preclude 
all deployment of small cells.  Similar to right-of-way management, many 
local officials report they are using this authority.  For example, several 
said their local governments require small cells to be painted the same 
color as existing infrastructure, while some require new poles installed 
for small cells to meet aesthetic standards in areas where decorative poles 
are used for streetlights or other utilities.  The wireless industry supports 
adoption of objective standards that meet the Act’s requirements as a best 
practice, and both the FCC order and 23 of the other states with small 
cell laws preserve at least some local authority to regulate the aesthetics 
of these facilities.  Because aesthetic concerns are unlikely to diminish as 
the number of small cells increases, the Commission encourages local 
governments to both

•	 update existing ordinances that set aesthetic standards for their 
communities to ensure their requirements apply to small cells 
and

•	 include small cells in any new standards they adopt.

Concerns about 
small cells’ effect on 

community aesthetics 
were voiced by nearly 

every local official 
interviewed.



9WWW.TN.GOV/TACIR

Small Cell Wireless Facilities and Public Rights-of-Way:  Assessing the Effects of Public Chapter 819, Acts of 2018

But adopting aesthetic standards likely won’t fully address 
the concern of some local officials that the installation of 
numerous, new poles in public rights-of-way could create 
visual clutter, because these standards must comply with 
other provisions in the Act:  Local governments must allow 
small cell applicants to seek waivers that would authorize 
placement of new poles for small cells in areas where 
electric, cable, and other communications infrastructure is 
otherwise required to be underground; they cannot require 
that small cells be placed on specific poles or categories of 
poles, preventing them from requiring colocation on existing 
poles; and they cannot require that small cells or the poles 
supporting them be spaced a minimum distance apart.

Local governments are currently authorized to propose 
design alternatives—which could include colocation on 
existing poles—during the application review process, 
offering an opportunity for applicants to collaborate on 
solutions acceptable to both parties.  Although colocation 
has support among local officials, TDOT, and the wireless 
industry, some local officials are concerned that wireless 
providers won’t let competitors colocate small cells on poles 
that those wireless providers own.  One official further 
noted that local governments cannot require applicants to 
provide information needed to verify the necessity of either 
installing new poles or using specific locations, under Public 
Chapter 819.  Because of the large number of small cells that 
the wireless industry expects to deploy and the effect on 
community aesthetics that could result from the installation of 
new poles to support those facilities, the General Assembly 
could consider authorizing local governments to require 
colocation of small cells in areas with existing poles.  Care 
would need to be taken to ensure this authority could not 
be used to block the deployment of small cells in situations 
where applicants can demonstrate that colocation is not 
feasible either for technical reasons or because of added 
costs, similar to limitations on colocation requirements 
adopted in Georgia.  Regardless, some new poles will be 
necessary to improve wireless service given the limited 
distance traveled by some of the wireless signals used by 
providers.  And because colocation will likely involve the 
use of electric utility poles—municipal electric systems 
and electric cooperatives own approximately 80% of the 
utility poles in Tennessee—any colocation requirements 
should also ensure the continued authority of local power 
companies to protect the safety and reliability of the electric 
grid.

Small cells are unlikely to harm 
human health; applications cannot 

be denied on basis of health 
concerns for wireless facilities that 

meet federal regulations.

It is unlikely that small cells will harm 
human health based on existing 
scientific studies.  According to the FCC, 
“at relatively low levels of exposure to 
[radio frequency] radiation, i.e., levels 
lower than those that would produce 
significant heating, the evidence for 
production of harmful biological effects 
is ambiguous and unproven.”  While the 
FCC acknowledges the need for further 
research, it notes that “standards-
setting organizations and government 
agencies continue to monitor the 
latest experimental findings to confirm 
their validity and determine whether 
changes in safety limits are needed to 
protect human health.”

Under federal law, states and local 
governments cannot deny applications 
for wireless facilities—including small 
cells—based on health concerns, if 
those facilities meet the FCC’s radio 
frequency limits.  Of the 27 states 
with small cell laws that apply to 
local governments, six specifically 
authorize local governments to require 
providers to certify that their small 
cells meet the FCC limits.  Tennessee’s 
law doesn’t include certification of 
compliance among the information 
local governments can require of small 
cell applicants.  Two other states define 
small cells subject to their expedited 
review processes as only those facilities 
that meet the FCC limits; Tennessee’s 
law does not.
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Analysis:  Public Chapter 819, Acts of 2018, 
Small Cell Wireless Facilities, and Public Rights-

of-Way
The ways we use mobile wireless networks and our expectations for these 
networks have evolved over the last four decades.  We have gone from 
making telephone calls on bricklike cellphones, to sending text messages 
on pocket-sized flip-phones, to streaming videos on smartphones that 
function as hand-held computers.  This is to say nothing of the uses 
for wireless networks implemented and contemplated by businesses, 
industries, and governments.  As our wireless needs continue to evolve, 
so too will the networks that support them.  The large cell towers—as well 
as other locations often used to support wireless facilities such as water 
towers and rooftops—that have characterized the first several generations 
of wireless networks will remain.  However, the wireless industry is 
supplementing them with smaller facilities, many of which will be placed 
in public rights-of-way.  Because of their relative size and range when 
compared with earlier wireless facilities, these smaller facilities—which 
are intended to increase wireless networks’ speed and reliability—are 
often referred to as small cells.

The wireless industry’s shift to small cells has been a source of anticipation 
but also concern.  It comes as excitement grows about the possible new or 
enhanced uses of wireless networks that could be unleashed by 5G, the 
next generation of mobile wireless service, which will rely in part on small 
cells.  But the shift also entails substantial infrastructure deployments.  
Wireless providers and industry analysts reported in 2018 that hundreds of 
thousands of small cells will be deployed nationwide in the next few years, 
“roughly double the number of macro cells [e.g. cell towers] built over the 
last 30 years.”2  Because many of these small cells will be located in public 
rights-of-way, the shift in wireless infrastructure has raised concerns about 
its effect on the built environment of communities in which small cells are 
located and the extent to which existing regulatory frameworks developed 
for large towers and other traditional wireless installations are suited to 
small cells.

Citing the benefits of Tennessee’s “long-standing policy of encouraging 
investment in technologically advanced infrastructure,” the General 
Assembly passed the Competitive Wireless Broadband Investment, 
Deployment, and Safety Act of 2018 (Public Chapter 819, Acts of 2018), 
creating a framework governing the regulation of small cells in public 
rights-of-way (see appendix A).  Tennessee is among 28 states to enact laws 
specific to small cells, all within the last five years—though Delaware’s 
law applies only to its state department of transportation—and the Federal 

2 Federal Communications Commission 2018.

Small cells will 
supplement rather than 
replace wireless service 
provided by existing cell 
towers.
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Communications Commission (FCC) adopted an order governing small 
cells, also in 2018.  Included in Tennessee’s law, the General Assembly 
directed the Tennessee Advisory Commission on Intergovernmental 
Relations (TACIR) to study the effects of the Act, including

•	 the effect on deployment of broadband;

•	 the fiscal effect on local governments and the state resulting from 
the administrative process required by the Act;

•	 best practices both from the perspective of small cell applicants, 
local governments, and the state and from a review of other states; 
and

•	 opportunities to advance the quality of transportation in the state 
by utilizing technological applications, sometimes referred to as 
“smart transportation applications,” that are supported by small 
cells.

The Commission was further directed to make recommendations for any 
changes to the Act based on the study’s findings.

Among these findings, there are several new or enhanced services that 
likely could be supported by small cells.  However, the rollout of small cells 
is currently in its early stages, with initial deployments located primarily 
in urban and suburban areas in need of added wireless capacity.  Although 
a few communities report increasing volumes of applications, others have 
yet to receive any, and some remain unfamiliar with the new technology.  So 
far, the wireless industry and the Tennessee Department of Transportation 
(TDOT) appear generally satisfied with the Act, and the framework created 
in the Act is generally not an outlier when compared either with other 
states that have adopted small cell laws or with the FCC’s order.  Local 
officials interviewed report a variety of concerns with small cells and the 
Act, focusing primarily on aesthetics, management of public rights-of-way, 
and the costs incurred by local governments relative to allowable fees.  For 
a thorough overview of Public Chapter 819’s provisions as they relate to 
local governments, see the guide produced by the Municipal Technical 
Advisory Service (MTAS) and the Tennessee Municipal League (TML).3

Use of wireless service continues to grow, necessitating 
improvements to wireless networks.
The wireless industry’s embrace of small cells is occurring as users of 
wireless networks consume increasing amounts of data.  In 2018 alone, 
data use increased by 82% nationwide from the previous year, according to 
an annual industry survey by CTIA—a wireless industry trade group.  The 

3 See:  https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20 
Deployment%20Guidelines%20%28PC%20819%29%202018.pdf.

The wireless industry 
expects to deploy 

hundreds of thousands 
of small cells nationwide 

in the next few years.

https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20Deployment%20Guidelines%20%28PC%20819%29%202018.pdf
https://www.mtas.tennessee.edu/system/files/knowledgebase/original/Small%20Cells%20Deployment%20Guidelines%20%28PC%20819%29%202018.pdf
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total of 28.58 trillion megabytes4 used in 2018 was not only 73 times greater 
than the amount of data used in 2010 but also greater than the amount 
used during the entire six-and-a-half-year period from the beginning of 
2010 through the middle of 2016.  It is approximately equal to the amount 
of data that would be used by 250 million people—more than three out of 
every four people in the United States—playing the popular videogame 
Fortnite every hour of every day for more than 79 days.  The amount of 
time spent making telephone calls over wireless networks and the number 
of text messages sent are also increasing.5

Wireless data use is likely to continue to grow both because of the use of 
data-heavy applications and because of the number of connected devices.  
Streaming video, in particular, has been and is expected to remain a 
primary driver of the increase in wireless internet traffic.  According to 
one industry analyst, it accounted for more than three-quarters of the data 
used by smartphone owners in 2017.6  While others in the industry don’t 
place video’s share of overall data use quite so high,7 they forecast that 
video traffic on mobile networks will increase by 34% annually through 
2024.8  The number of smartphones and other connected devices contribute 
to increasing wireless data use as well.  By the end of 2018, there were 
approximately 284.7 million smartphones connected in the United States.  
The number of data-only devices—which includes things like connected 
cars, smart watches, and health monitors—increased by 10% in the same 
year to a total of 139.4 million devices.9

As wireless data use increases, it is necessitating improvements in wireless 
networks.  According to the Congressional Research Service in a 2019 
report,

first, there are more people using more data on more 
devices.  Since 2016, more people worldwide have been 
using more data on mobile devices such as smartphones 
than on desktops.  Globally, mobile data traffic is expected 
to increase sevenfold from 2016 to 2021, and mobile video 
is driving that increase. . . . Current networks (e.g., 3G, 4G) 
cannot always meet consumer demands for data, especially 
during periods of heavy use (e.g., emergencies).  During 
periods of heavy use, consumers may experience slow 
speeds, unstable connections, delays, or loss of service.

Second, the total number of internet-connected devices, 
both consumer devices (e.g., smart watches, smart meters) 

4 A megabyte is equal to one million bytes.
5 CTIA 2019.
6 NPD 2017.
7 Grijpink et al. 2020; Ericsson 2019; and Crown Castle 2020.
8 Ericsson 2019.
9 CTIA 2019.
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and industrial devices (e.g., sensors that assist with 
predictive maintenance), has increased.  Market research 
indicates that in 2018 there were 17.8 billion connected 
devices globally; 7 billion of which were not smartphones, 
tablets, or laptops, but other connected devices (e.g., 
sensors, smart locks) that allow users to monitor and 
manage activities through a mobile device, such as a 
smartphone, further increasing demand on networks.

Third, industries are relying on internet-connected devices 
in everyday business operations.  Companies use devices to 
track assets, collect performance data, and inform business 
decisions.  These devices, when connected, form the 
Internet of Things (IoT)—the collection of physical objects 
(e.g., health monitors, industrial sensors) that interconnect 
to form networks of devices and systems that can collect 
and compute data from many sources.  More advanced IoT 
devices (e.g., autonomous cars, emergency medical systems) 
need networks that can provide persistent (“always-on”) 
connections, low latency services (i.e., minimal lag time on 
commands), greater capacity (e.g., bandwidth) to access 
and share more data, and the ability to quickly compile 
and compute data.  These are features that current mobile 
networks cannot consistently support.10

The Congressional Research Service observed that these “factors are 
driving the need for improved wireless networks.”11

Small cells improve the capacity of wireless networks, 
enhancing existing service and supporting the rollout of 
5G.
The wireless industry is using small cells to enhance existing mobile 
wireless service—corresponding to services commonly referred to as 3G, 
4G, or LTE—and support the latest advance in service, commonly referred 
to as 5G.  5G—the fifth generation of mobile wireless service—is expected 
to “provide faster speeds, greater capacity, and the potential to support 
new features and services” when compared with existing service (see 
appendix B).12  For enhancing existing service, the problem boils down 
to congestion.  When too many people or devices try to connect through 
the same cell site at once, they can overload the site’s capacity.  Adding 
capacity by increasing the number of cell sites decreases the number of 
people and devices connecting to each one.13  For 5G, the limited range of 

10 Gallagher and DeVine 2019.
11 Ibid.
12 Ibid.
13 Crown Castle 2020; and National League of Cities 2018.
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some radio frequencies used to provide service necessitates moving cell 
sites closer to users.14  Whether to enhance existing service, support 5G, or 
both, the wireless industry is deploying small cells.

Small cells are generally smaller in size and have shorter ranges than 
traditional cell sites.  They are being deployed not on tall towers but 
in public rights-of-way on standalone poles, utility poles, and other 
infrastructure, as well as on or even inside buildings (see figure 1).15  In 
its 2018 municipal guide on small cells, the National League of Cities 
described both the need for small cells and their relationship to existing 
wireless infrastructure, writing that

as wireless data usage continues to escalate, providers 
must find new and innovative ways to keep up with 
consumer demand for more speed and data capacity.  
One way to address the capacity crunch is by deploying 
“small cells,” a type of wireless technology for broadband 
infrastructure.  Various federal, state, and local laws define 
small cell differently.  Generally, “small cell” refers to both 
the smaller coverage area of the wireless signal, and the 
smaller size of the infrastructure.  Small cell installations 
generally cover much smaller geographic areas—measured 
in hundreds of feet—than the traditional macrocell towers 
that can cover miles in each direction.  The antennas are 
much smaller than those deployed at macrocell sites, and 
are often attached to buildings, rooftops and structures in 
public rights-of-way (ROW), including utility and light 
poles and other street furniture.  Pole- or ground-mounted 
equipment accompanying the antenna may also be needed 
and can be as big as a large refrigerator.  This equipment 
may be in the ROW, or on other public or private property.

These facilities help to complement or stretch macrocell 
coverage and add capacity in high demand areas.  Small 
cell infrastructure is typically deployed to alleviate capacity 
constraints where crowds gather or to cover targeted 
areas, including public squares and spaces, downtown 
pedestrian areas, parks, office buildings, campuses, or 
stadiums and arenas.16

In this way, small cells help enhance existing wireless service by easing 
congestion on existing cell sites.  “When a small cell is placed,” according 
to the CEO of CTC Technology and Energy, a consulting firm with more 
than 30 years of experience in telecommunications, “the capacity formerly 

14 Linebaugh 2019.
15 FitzGerald 2018.
16 National League of Cities 2018.
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shared by hundreds or thousands of users over a few-square-mile area 
only needs to be shared by a few dozen users within a much smaller small-
cell area.”17

In addition to enhancing existing service, the wireless industry is deploying 
small cells as part of its effort to roll out 5G, the next generation of mobile 
wireless service, which is expected to improve network capability (see 
appendix B).18  However, both the extent to which 5G will improve existing 
service and the extent to which 5G will rely on the deployment of small 
cells depends in part on the radio frequencies used to provide it.

The radio frequencies used to provide wireless service, including 5G, can be 
broken down into low, middle, and high frequencies.  The characteristics of 
each of these frequency groupings—including the speeds each can deliver 
and the distances each can travel—differ and are largely dependent on 
physics.19  While exact performances vary and the specific set of frequencies 

17 Afflerbach 2018.
18 Gallagher and DeVine 2019.
19 Wheeler 2019.

Traditional cell towers are often several 
hundred feet tall and can provide coverage 
over a several  square mile area.  They are
typically not in public rights-of-way, but they 
can be located on rooftops.

Small cells are typically located on structures not more than 50 feet tall.  They 
help provide users with faster wireless service, but their range is typically only 
a few hundred feet.  They are often located in public rights-of-way on existing 
structures, such as utility poles and lampposts, but also on standalone poles; 
some may also be placed indoors.

Small Cell on Utility Pole Small Cell on Utility Pole Small Cell on Standalone Pole Small Cell on Lamppost

Figure 1.  Comparing Traditional Cell Sites with Small Cells

Source:  TACIR staff based on review of multiple sources.
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included in each group is subject to interpretation, generalizations about 
each group can be made:

•	 Low Frequencies (generally less than 3 gigahertz):  Lower 
frequencies have long been used for wireless service, including 
3G and 4G.  They provide slower speeds relative to the other 
groups, with reported speeds for low-frequency 5G averaging 
approximately 50 megabits20 per second.  But their range can be 
several miles, and they are less easily blocked by buildings and 
other obstacles, making them useful for providing coverage over 
wide areas.21

•	 Middle Frequencies (generally at least 3 gigahertz but no greater 
than 24 gigahertz):  This group offers a mix of the benefits and 
limitations of the other two groups and is sometimes referred to 
as the goldilocks range.  With reported speeds averaging more 
than 100 megabits per second, frequencies in the middle group 
provide faster speeds than those in the lower group but not the 
potential multigigabit speeds of the higher group.  Their range of 
approximately half a mile, though longer than high frequencies, is 
far shorter than low frequencies.22

•	 High Frequencies (generally greater than 24 gigahertz):  Also 
referred to as millimeter wave spectrum, high frequencies are 
expected to provide the fastest service for 5G.  In testing, they 
have produced speeds faster than four gigabits per second, fast 
enough to download a one-hour, ultra-high-definition video in 14 
seconds, though real-world speeds reported have averaged several 
hundreds of megabits per second.  However, high frequencies 
have the shortest range of any of the three groups and can be 
more easily blocked by buildings, foliage, and other obstacles.  
Their range is estimated at 200 meters, approximately two football 
fields.23

The wireless industry is using a mix of frequencies to provide 5G.  Although 
5G provided over low frequencies has been referred to as “good 4G,”24 
speeds reported in reviews of 5G service provided over higher frequencies 
have exceeded one gigabit per second.25  Because providing 5G at the 
fastest speeds relies on higher frequencies, which have limited ranges, the 

20 A megabit is 1 million bits; a gigabit is 1 billion bits or 1,000 megabits.
21 Wheeler 2019; Sosa and Rafert 2019; Rizzato and Fogg 2020; Stern 2020; and T-Mobile “What 
Is 5G?”
22 Wheeler 2019; Sosa and Rafert 2019; Rizzato and Fogg 2020; Stern 2020; and T-Mobile “What 
Is 5G?”
23 Ericsson 2020; Sosa and Rafert 2019; Dano 2017; Rizzato and Fogg 2020; Stern 2020; and 
T-Mobile “What Is 5G?”
24 Brodkin 2019.
25 Welch 2019; Turley 2019; and Stern 2020.
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wireless industry is deploying small cells to bring their wireless networks 
closer to end-users.26

Without small cells, access to the fastest 5G speeds would be unlikely.27  As 
described by the Congressional Research Service,

deployment of 5G systems will rely on a range of 
technologies and different bands of spectrum.  5G systems 
using low- to mid-band spectrum can install new 5G 
equipment on existing cell sites (4G cell sites).  This 
will increase the speed and functionality of existing 4G 
networks but will likely not achieve the ultra-fast speeds 
provided by millimeter wave bands.

For deployments that leverage higher bands, particularly 
above 6 GHz, a much higher density of cell sites is needed 
as the signals cannot travel as far or through obstacles.  
To overcome these challenges, providers will place many 
smaller cell sites (also called small cells) close together to 
relay signals further distances and around obstacles.28

Because small cells not only facilitate the use of higher frequencies and 
faster speeds but also reduce congestion at existing cell sites, they are part 
of the wireless industry’s current effort to improve its wireless networks.  
Moreover, these improvements have the potential to support a range of 
new applications for wireless users.

Whether small cells fulfill their potential to support 
new or enhanced wireless applications, including smart 
transportation applications, remains to be seen.
There are many potential wireless applications that could be supported 
by the deployment of small cells,29 though few people emphasize small 
cells when discussing them.  Instead, most focus on the benefits of 5G.  
5G is still early in its commercial rollout, and some question whether or 
how quickly it can have a transformational effect on the things for which 
wireless networks are used.30  Also, there are other wireless services and 
infrastructures that might be used instead of small-cell-supported 5G 
service to support some applications.31  While 5G receives much of the 
attention, to the extent that its promise will rely on high frequency radio 
waves, small cells will be an infrastructure underpinning a service that 

26 Gallagher and DeVine 2019.
27 Sosa and Rafert 2019; Singer, Naef, and King 2017; Moritz 2019; Hart 2018; and Linebaugh 2019.
28 Gallagher and DeVine 2019.
29 Grijpink et al. 2020.
30 Grijpink et al. 2019.
31 Nordrum 2016; Wassom 2018; 5G Americas 2018; and Bigelow 2019.
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could ultimately support multiple new or enhanced wireless applications, 
in particular when it comes to transportation.

Smart Transportation Applications

Small cells aside, wireless communications networks—including not 
only commercially operated cell networks but also government networks 
and satellites—already support numerous transportation-related uses.  
Most everyone with a smartphone will be familiar with the turn-by-
turn directions and route suggestions provided by various mapping 
applications.  TDOT’s intelligent transportation systems architecture—
which supports improvements in safety, mobility, and productivity 
through advanced wireless communications technologies32—has multiple 
components that rely on wireless communications.33  Businesses and 
industries also rely on wireless communications to track shipments in real 
time.34  And these are but a few examples.  Nevertheless, improvements in 
wireless communications resulting from the deployment of small cells have 
the potential to support or enhance several transportation applications.

Transportation applications that could be supported or enhanced by 
improvements to wireless networks serve a variety of purposes, including 
but not limited to advances in efficiency and public safety.  Examples 
include

•	 improvements to aforementioned route planning applications 
based on real-time traffic;

•	 more efficient management of traffic flow, resulting from 
coordinated timing of traffic lights;

•	 improved management of supply chains through the enhanced 
tracking of deliveries;

•	 enhanced public safety through monitoring of road conditions 
related to potholes, roadway debris, and weather;

•	 energy savings through operation of streetlights that are only lit 
when traffic is present;

•	 implementation of parking reservation systems that can help 
drivers find available spots; and

•	 increased automation of vehicle functions, including driving.35

In particular, the increased automation of vehicle functions has garnered 
considerable attention.  Increased automation includes improvements 
that facilitate semiautonomous or fully autonomous driving, whereby 

32 Tennessee Department of Transportation “Intelligent Transportation Systems.”
33 Stantec Consulting Services 2019.
34 Tennessee Advisory Commission on Intergovernmental Relations 2019.
35 Grijpink et al. 2020; Zantalis et al. 2019; and National League of Cities 2018.
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the functions needed to operate a vehicle safely would be given over to 
automated systems relying in part on wireless communications rather 
than human drivers.36  A specific example in Tennessee is the potential for 
wireless networks to support vehicle platooning for trucks.37

Vehicle platooning refers to two or more vehicles traveling in a “unified 
manner at electronically controlled speeds.”38  Although drivers in each 
vehicle still control functions like steering, automated systems in each 
vehicle connected wirelessly to each other can adjust speed and the distance 
between vehicles based on travel conditions, allowing the vehicles to travel 
at closer distances than would otherwise be safe and leading to gains in 
fuel efficiency, much like two race cars drafting off of one another.  Because 
the automated systems in each vehicle are constantly updating each other 
and monitoring the road ahead, they can improve safety by reducing the 
amount of time needed to react to changing conditions relative to human 
drivers alone, according to TDOT.39  The General Assembly authorized 
vehicle platooning in Tennessee in Public Chapter 171, Acts of 2017.

Improved wireless connectivity is an important ingredient for each of the 
transportation applications listed above because they rely to some degree 
on vehicles being able to communicate with each other or with other 
things.  According to a 2020 discussion paper by the McKinsey Global 
Institute, an arm of the consulting firm McKinsey & Company that focuses 
on developing deeper understandings of the global economy,

this new type of “vehicle-to-everything” communication 
has four dimensions, with each one supporting multiple 
use cases and new sources of value.

Vehicle-to-network communication:  V2N provides high 
bandwidth, low latency, and increasingly broad coverage.  
This will allow cars to add new capabilities such as real-
time monitoring of the driver’s health condition and instant 
over-the-air software updates.  In addition to streaming 
video for passengers, advanced connectivity could even 
deliver a full haptic/4D video or gaming experience that 
integrates the twists and turns of the road.  We estimate that 
multiple types of personalized “infotainment” could create 
some $15 billion to $20 billion in revenue opportunities 
in subscription services alone.  In addition, networks that 
support video conferencing could turn cars into “rolling 
offices,” allowing passengers to be more productive.  

36 Grijpink et al. 2020.
37 Work 2019; and Tennessee Department of Transportation “Vehicle Platooning.”
38 Tennessee Code Annotated, Section 55-8-101(55).
39 Tennessee Department of Transportation “Vehicle Platooning”; and Tennessee Department of 
Transportation “Vehicle Platooning: Frequently Asked Questions”; also see Work 2019.
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Advanced connectivity also makes it possible to take a more 
predictive and proactive approach to vehicle maintenance.  
Manufacturers can monitor the condition of each system 
in the car through signals sent by IoT sensors and notify 
the owner to schedule repairs before a breakdown occurs, 
improving the vehicle’s durability and lifespan.  Service 
offerings could even include unsupervised towing, 
repairs, and returns so that no time and energy is required 
of owners.  Predictive maintenance represents a potential 
new revenue pool of $45 billion to $70 billion annually.

Vehicle-to-vehicle communication:  V2V technology relies 
on short-range connectivity.  It involves cars “talking” to 
each other and driving cooperatively—a breakthrough that 
can improve the flow of traffic, avoid collisions, and pave 
the way for autonomous and semiautonomous driving.  
Vehicles can drive together more closely with shorter 
distances between them at highway speeds.  In addition 
to lessening congestion and improving fuel economy, this 
would increase the capacity of existing roads, lessening 
the need for costly new builds.  Vehicles that encounter 
hazards such as potholes, ice patches, or debris can give 
others advance warning.  We estimate that warning 
systems can lower the cost of vehicle repairs by $20 billion 
to $30 billion annually—not to mention the lives that can 
be saved and the injuries that can be prevented.

Vehicle-to-infrastructure communication:  V2I, running 
on low- to mid-band 5G as well as short-range connectivity, 
enables two-way signals between vehicles and roads, 
traffic lights, bridges, toll collection points, and other 
infrastructure.  This could help drivers and passengers 
optimize their routes, cutting down on time lost in traffic.  
It would also give public agencies more sophisticated 
tools for real-time traffic management and valuable data 
on road usage, public safety, and maintenance needs for 
future planning.  Overall, we estimate that some $10 billion 
to $15 billion in cost savings and revenue opportunities 
could be realized from improved navigation systems and 
navigation subscription services.  On top of this comes the 
countless hours saved and reduced city smog from better 
traffic planning.

Vehicle-to-pedestrian communication:  Utilizing low- to 
mid-band 5G . . . V2P connects vehicles with smartphones 
and other devices held by people on the street (and with 
the broader environment, such as gas stations).  This 
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should improve safety by ensuring that cars react to avoid 
hitting pedestrians.  Along with the safety element, V2P 
can give pedestrians an integrated view of the fastest 
and most comfortable way to reach their destination.  
We estimate that additional services such as offering 
parked cars to pedestrians as pick-up spots for packages, 
carpooling, or subscription services for automatic refueling 
could potentially be worth some $5 billion to $10 billion 
annually.40

While 5G and—by extension—small cells are expected to be able to 
support these applications, there are other wireless services that may be 
able to as well.  Dedicated Short Range Communications (DSRC) is another 
wireless service platform that can support vehicle-to-vehicle and vehicle-
to-infrastructure communications, operating in inclement weather, at high 
speeds, and with a delay of milliseconds,41 though some in the wireless 
industry dispute whether DSRC can support the same functionality as 
5G.42  Unlike 5G—or 3G and 4G—which operates over commercial wireless 
networks, DSRC is operated over its own network of roadside wireless 
units.43  Moreover, DSRC and 5G are not interoperable.44  This, according 
to one journalist, has “created a vehicular version of the VHS-vs.-Betamax 
format fight of the late 1970s and early 1980s.”45  A winner has yet to be 
declared.  Although TDOT’s I-40 Smart Fiber Project—which will expand 
the Department’s intelligent transportation systems capabilities between 
Memphis and Nashville—will include the deployment of DSRC units,46 
the Department in March 2020 began working with a firm that can support 
both DSRC and vehicle communications that use commercial wireless 
networks.47

Other Opportunities for Small Cells to Support New or Enhanced 
Wireless Applications

There are also multiple new or enhanced wireless applications in addition 
to those related to transportation that could potentially be supported 
by 5G and small cells.  Many of these applications involve wirelessly 
connected devices, often referred to as the Internet of Things (IoT).  By 
definition, the devices that make up the Internet of Things—whether for 
home appliances, sensors embedded in public infrastructure, or machines 
on a factory floor—rely on connectivity.48  Examples of these applications 

40 Grijpink et al. 2020.
41 Nordrum 2016.
42 5G Americas 2018.
43 5G Americas 2018; and Wassom 2018.
44 Alleven 2018.
45 Bigelow 2019.
46 Goldstein 2020.
47 Integrity Security Services 2020.
48 Zantalis et al. 2019.
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include a variety of private-sector and public-sector uses, including but 
not limited to

•	 improved remote patient monitoring for healthcare through the 
use of wearable devices or implants that can provide information 
on vital functions, such as heart rate, blood oxygen levels, blood 
sugar levels, or temperature;

•	 multiple applications for manufacturing and other industries, such 
as

	» 3-D bin picking, whereby “robots will be able to use 
sophisticated vision systems to locate parts regardless of their 
location,”49

	» use of augmented reality by workers via specialized eyewear 
that “display instructions in [the workers’] visual field to guide 
tasks such as quality inspections,”50

	» use of artificial intelligence to allow for automated quality 
control, and

	» other automated operations that call for high levels of 
precision and output;

•	 enhanced retail experiences for customers both in-store and 
through personalized promotions; and

•	 multiple public-sector uses, such as

	» monitoring operations of public infrastructure, including 
water and other utility systems,

	» monitoring environmental conditions, including weather, air 
quality, and water pollution levels, and

	» enhancements in public safety, for example, through the use of 
equipment that can monitor for gun shots.51

Despite this potential, some remain skeptical, at least for the near-term.  
A 2019 survey by McKinsey & Company of 46 chief technology officers 
directly engaged in 5G development plans around the world found that

the biggest uncertainties for industry professionals 
lie around the strength of the business cases and the 
underlying economics, as well as other emerging 
commercial considerations.  Confidence in [5G] is high, but 
less clear is whether and how soon it can fuel new products 
and services that customers are willing to pay for.52

49 Grijpink et al. 2020.
50 Ibid.
51 Grijpink et al. 2020; Zantalis et al. 2019; and National League of Cities 2018.
52 Grijpink et al. 2019.
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The same survey also found that many participants viewed improved 
customer experience and support for IoT as secondary concerns for 5G.  
Instead, these participants saw 5G “as an opportunity to cement, gain, or 
regain network leadership,” with “around half [viewing] such competitive 
positioning as the number-one priority for 5G.”53

Long-term, however, there is greater optimism.  More 5G smartphones are 
becoming available for consumers,54 and wireless providers are announcing 
the availability of 5G service in more communities.55  While 5G is not 
without skeptics, McKinsey & Company concluded that overall, its 2019 
survey “paints a picture of 5G as a powerful new technology just waiting 
to be tapped for innovative new uses . . . one that even, many countries 
believe, has the potential to create and advance entire economies.”56  Given 
this potential and the role of small cells in improving existing wireless 
networks, policymakers at the federal level and in states, including 
Tennessee, have taken steps to facilitate the deployment of small cells.

Public Chapter 819 creates a consistent regulatory 
framework for local governments and flexibility for 
TDOT; inconsistencies with the Federal Communications 
Commission’s order don’t require action.
Tennessee’s small cell law—the Competitive Wireless Broadband 
Investment, Deployment, and Safety Act of 2018 (Public Chapter 819, Acts 
of 2018)—establishes the obligations of those deploying small cells and 
places limits on state and local authority to regulate them.  It applies only 
to small cells located in public rights-of-way.  Described by the Municipal 
Technical Advisory Service (MTAS) and the Tennessee Municipal League 
(TML) as “an imperfect solution that required compromise,” the Act is “the 
result of months-long negotiations between the wireless industry and the 
bill’s sponsors and representatives of local government, municipal electric 
providers, electric cooperatives, and the cable industry.”57  Among its 
provisions (see appendix A), Public Chapter 819

•	 defines the facilities that qualify as small cells;58

•	 establishes the types of deployments or work for which 
applications can be required;59

•	 specifies the information that local governments can require in 
applications;60

53 Ibid.
54 O’Donnell 2020; Fletcher 2020; and Stern 2020.
55 T-Mobile 2020b; and Fletcher 2019.
56 Grijpink et al. 2019.
57 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
58 Tennessee Code Annotated, Sections 13-24-402 and 13-24-408.
59 Tennessee Code Annotated, Sections 13-24-407 and 13-24-410.
60 Tennessee Code Annotated, Section 13-24-409.
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•	 sets time limits—often referred to as shot clocks—for local 
governments to act on applications;61

•	 sets maximum fees both for applications and for attaching 
to structures owned by local government entities other than 
municipal electric systems,62 while applying existing cost-based 
fees for use of public rights-of-way to small cells;63

•	 establishes the limits of local authority to enforce requirements 
related to aesthetics, location, spacing, and placement 
underground;64 and

•	 preserves state and local authority to manage public rights-of-way, 
including to prevent damage, protect existing utilities, and protect 
public safety.65

These provisions create a consistent local framework for regulating small 
cells in communities throughout the state.  Tennessee is one of 28 states 
that, along with the Federal Communications Commission (FCC), has 
adopted a framework governing the regulation of small cells (see map).  
Although the specifics adopted in each differ to varying degrees—and 
Delaware’s small cell law applies only to its department of transportation—
the overall frameworks touch on a relatively consistent set of policy issues 
(see appendix C).

61 Ibid.
62 Tennessee Code Annotated, Sections 13-24-408 and 13-24-410.
63 Tennessee Code Annotated, Sections 13-24-405(3) and 65-21-103; and Bellsouth 
Telecommunications, Inc. v. City of Memphis, 160 S.W.3d 901 (Court of Appeals of Tennessee 
2004), cert. denied 2005 Tenn. LEXIS 3.
64 Tennessee Code Annotated, Sections 13-24-402, 13-24-408, and 13-24-411.
65 Tennessee Code Annotated, Sections 13-24-405 and 13-24-411.
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Although Tennessee’s law places limits on local governments and the state, 
it “does not grant unfettered authority to deploy small cells,” according 
to MTAS and TML.66  Local authority to “promulgate limits, permitting 
requirements, zoning requirements, approval policies, or processes 
regulating the deployment of small cells within their jurisdictional 
boundaries” is preserved, provided that “any limits, requirements, 
policies, or processes may not be more restrictive or in excess of what is 
permitted under the new law.”67  State authority related to rights-of-way 
under TDOT’s control is also preserved.68

TDOT and Tennessee’s Small Cell Law:  More Flexibility for State

The Act generally includes greater flexibility for the state, compared with 
local governments (see appendix D).  For example, if local governments 
don’t review applications within the time limits established in the Act, 
the applications are automatically deemed approved.69  In contrast, the 
Act grants TDOT discretion to extend the time needed for review, and 
applications cannot be deemed approved until “affirmatively acted upon” 
by the Department.70  Similarly, limitations placed on the information that 
can be required in applications and the grounds for denying applications 
apply only to local governments.71  Prohibitions against mandating 
minimum spacing between small cells, passing on consultant fees to 
applicants, or requiring in-kind contributions from applicants also apply 
only to local governments.72

While earlier versions of the small cell bill would have compelled TDOT 
to comply with more stringent requirements,73 they could have placed 
the Department out of compliance with federal regulations, jeopardizing 
federal funding, according to the fiscal memorandum accompanying the 
bill.74  Specifically, the bill’s prohibition against setting minimum distances 
between small cells and their support structures originally applied not 
only to local governments but also to TDOT and billboards used as support 
structures for small cells along highways.  Based on correspondence 
between TDOT staff and staff of the Fiscal Review Committee, this 
would have taken the Department out of compliance with its obligation 
to maintain effective control over billboards, including spacing, along 
federal interstates, under 23 US Code 131.  This could have resulted in 

66 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
67 Ibid.
68 Tennessee Code Annotated, Section 13-24-410.
69 Tennessee Code Annotated, Section 13-24-409.
70 Tennessee Code Annotated, Section 13-24-410.
71 Tennessee Code Annotated, Section 13-24-409.
72 Tennessee Code Annotated, Sections 13-24-407 and 13-24-408.
73 House Bill 2279 by Representative Lamberth, Senate Bill 2504 by Senator Ketron, version filed 
for introduction January 31, 2018, in the House of Representatives and February 1, 2018, in the 
Senate.
74 Fiscal memorandum for House Bill 2279 and Senate Bill 2504, Fiscal Review Committee, 
February 13, 2018.
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the loss of 10% of the Department’s federal funding annually—a loss of 
approximately $91 million in fiscal year 2018-19.75  According to interviews 
with TDOT staff and presentations to the Commission, the Department’s 
regional offices are reviewing applications within the time limits set for 
local governments, and TDOT is satisfied with the current framework.76

Comparing Tennessee’s Small Cell Law with the FCC’s Small Cell 
Order:  Inconsistencies Exist, Action Not Currently Required

Similar to Tennessee’s law, the FCC’s small cell order, which applies to all 
states regardless of whether they have adopted small cell laws, establishes 
limits on state and local authority to regulate small cells.77  Except for two 
provisions regarding the enforcement of aesthetic requirements—which 
were vacated and remanded to the FCC for further action—the order 
was upheld by the US Court of Appeals for the Ninth Circuit in City of 
Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020).  
The ruling has not been appealed, at this time.  Overall, the FCC order 
addresses many of the same issues as Tennessee’s law (see appendix C).  
The specific policies adopted in the FCC order are generally similar to 
those in Tennessee, as well, but inconsistencies exist (see appendix E).

Some of the inconsistencies between Tennessee’s small cell law and the 
FCC order are related to the basic application of each framework:  While 
Public Chapter 819 excludes municipal utilities from its provisions, the 
FCC order does not.78  Even the definition of what qualifies as a small cell 
and the maximum height of support structures differ between the state’s 
law and the FCC order.  The maximum size for small cells is larger under 
the Act than the FCC order, and the state sets separate maximum heights 
for support structures in residential and non-residential areas, but the FCC 
order does not.  See appendix E.

Other inconsistencies affect various operational aspects of each framework, 
including but not necessarily limited to application review, fees, and 
authority related to aesthetics:

•	 Application Review:  State law and the FCC order differ regarding 
the time limits for application review and whether applications 
are deemed approved if time limits are exceeded.  Under state 
law, applications must be reviewed within 60 days, 75 days, 90 

75 Email correspondence between Jennifer Herstek, director of finance, Tennessee Department 
of Transportation, and Jessica Himes, local government fiscal analyst, Fiscal Review Committee, 
Tennessee General Assembly, February 13, 2018; and fiscal memorandum for House Bill 2279 and 
Senate Bill 2504, Fiscal Review Committee, February 13, 2018.
76 Interviews with Tennessee Department of Transportation staff; and Panel discussion of Public 
Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020.
77 Federal Communications Commission 2018.
78 Tennessee Code Annotated, Sections 13-24-402 and 13-24-403; Federal Communications 
Commission 2018; and City of Portland v. United States, 2020 U.S. App. LEXIS 25553 (9th Cir. 
2020).
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days, or 120 days depending on the number of small cells applied 
for within a 30-day period.  The 60-day time limit can be extended 
to 75 days if requested by a local government within 30 days of 
receiving an application, and applicants can pay $100 per small 
cell to have applications subject to the 120-day time limit reviewed 
on a shorter timeline.  Under the FCC order, applications must 
be reviewed within either 60 days for those involving colocation 
on existing support structures or 90 days for those involving 
installation of new support structures.  While applications are 
automatically deemed approved when the state time limits are 
exceeded, they are not when the FCC time limits are exceeded.79  
See appendix E.

•	 Fees:  State law and the FCC order differ regarding the maximum 
fees that can be charged for applications, right-of-way access, and 
pole attachments, as well as whether consultant fees can be passed 
on to applicants.  Under state law, beginning on January 1, 2020, 
application fees are capped at $110 per small cell for the first five 
small cells in a single application and $55 per small cell remaining 
in the same application—the maximums increase by 10% every five 
years.  In contrast, the FCC caps application fees at cost, though 
it adopted thresholds below which fees are presumed acceptable 
of (A) $500 total for the first five small cells in a single application 
involving colocation and $100 per small cell remaining in the same 
application and (B) $1,000 per small cell for applications requiring 
installation of new support structures.  Although the state caps 
recurring fees for right-of-way access at cost and caps fees for 
attaching to poles owned by local governments excluding those 
owned by municipal utilities at $100 per small cell annually, the 
FCC caps both at cost and adopted a threshold below which fees 
are presumed acceptable of $270 per small cell, per year, combined 
for right-of-way fees and pole attachments.  Moreover, the state 
prohibits local governments from passing on fees from consultants 
to applicants, but the FCC does not.80  See appendix E.

•	 Aesthetics:  State law and the FCC order are similar regarding 
enforcement of aesthetic requirements.  Both authorize local 
governments to enforce aesthetic standards—though the FCC’s 
requirements that these standards be objective and no more 
burdensome than those applied to other infrastructure were 
vacated and remanded for further consideration in City of Portland.  
Both also authorize local governments to apply requirements 

79 Tennessee Code Annotated, Section 13-24-409; Federal Communications Commission 2018; and 
47 Code of Federal Regulations 1.6003(c).
80 Tennessee Code Annotated, Sections 13-24-402, 13-24-405, 13-24-407, 13-24-410, and 65-21-103; 
Bellsouth Telecommunications, Inc. v. City of Memphis, 160 S.W.3d 901 (Court of Appeals of 
Tennessee 2004), cert. denied 2005 Tenn. LEXIS 3; and Federal Communications Commission 2018.  
Note:  Under state law, local governments are also authorized to charge a one-time fee of $200 for 
the first application filed by each applicant.
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that utilities be placed underground to small cells under certain 
conditions.  However, the state prohibits local governments from 
requiring minimum spacing between small cells, while the FCC 
does not.  The state further prohibits local governments from 
requiring that small cells be placed on specific support structures 
or categories of support structures—effectively prohibiting 
requirements to colocate on existing support structures—but 
authorizes enforcement of requirements that small cells be placed 
near property boundaries in residential areas, neither of which is 
addressed in the FCC order.81  See appendix E.

The inconsistencies between Tennessee’s small cell law and the FCC 
order don’t appear to be sources of widespread concern, so far, based on 
interviews with local officials and those in the wireless industry.  Officials 
from one city reported concerns about differences in the maximum 
allowable height for support structures, particularly for residential areas, 
because there are circumstances under which state law authorizes taller 
support structures compared with the FCC order.  Officials from this 
city also reported that differences in the state and federal time limits for 
application review can cause confusion, and they noted inconsistencies 
related to the maximum size allowable for small cells and the number of 
small cells allowed in a single application.82  No other specific concerns 
related to the differences between state law and the FCC order were raised 
in interviews.  So far, these differences don’t appear to have altered the 
effect of Tennessee’s small cell law on broadband deployment.

The Act has had minimal effect on broadband expansion 
in unserved areas.
Tennessee’s small cell law has not accelerated the expansion of broadband 
to previously unserved areas.  In a presentation to the Commission and 
in interviews with staff, wireless providers said that initially small cells 
will be deployed to serve more populated areas with greater capacity 
needs and those areas, like interstate interchanges, where many people are 
passing through.83  Although an exact count of current and planned small 
cell deployments statewide could not be obtained from providers because 
of the business-sensitive nature of these deployments,84 the general trend 
providers described has been borne out in interviews with local officials.  
The vast majority of small cells in Tennessee are located in the state’s four 
largest cities.  In particular, the Metropolitan Government of Nashville 
and Davidson County reported that it approved and permitted 838 small 

81 Tennessee Code Annotated, Sections 13-24-402, 13-24-408, and 13-24-411; Federal 
Communications Commission 2018; and City of Portland v. United States, 2020 U.S. App. LEXIS 
25553 (9th Cir. 2020).
82 Interviews and correspondence with local officials.
83 Panel discussion of Public Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020; and 
interviews with wireless providers.
84 Interviews with wireless providers.
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cells from November 2017 to April 2020.  It expects to receive almost 
that many new applications from one provider alone through the end of 
2020.  Other cities throughout the state reported at most several dozen 
applications for small cells, with many receiving only a handful.  Several 
officials said their cities had not yet received any small cell applications, 
with two reporting that their only applications predated enactment of the 
state law.  Counties contacted did not report any small cell applications for 
their unincorporated areas.85

Given small cells’ limited range and the need to deploy many of them to 
serve a community, it can be too expensive to deploy them in rural areas.86  
According to The Wall Street Journal, “population density, household 
income, and five-year population growth are among the factors tower 
companies and wireless carriers typically consider in deciding where to 
install new equipment.”87

Broadband access is more likely to exist already in the communities where 
small cells are primarily being deployed in Tennessee.  In its 2017 report on 
broadband deployment, availability, and adoption, the Commission found 
that a greater percentage of residents in urban areas live in census blocks 
where providers report offering broadband, compared with rural areas, 
as broadband access tends to be greater in areas with greater population 
density.  But there are densely populated areas where no provider reports 
offering broadband, and improvements to wireless networks resulting 
from the deployment of small cells could bring better service to these 
communities.88

However, mobile wireless service isn’t necessarily a comparable substitute 
for wireline service for home and business users at this time.  Mobile wireless 
service plans restrict the amount of data subscribers can use relative to 
wireline providers.  Even mobile wireless providers offering unlimited 
data plans say users’ internet speeds may be reduced during months when 
they have used a specified amount of data, in most cases less than 100 
gigabytes.89  In contrast, some wireline providers offer plans without data 
caps or with data caps up to 1,200 gigabytes.90  The median amount of data 
used by one wireline providers’ residential subscribers for the six months 
ending in June 2020 was more than 300 gigabytes per month.91  While the 
Act might not be a solution for communities that currently lack broadband, 
it has helped support the rollout of small cells, according to the wireless 
industry.

85 Interviews and correspondence with local officials.
86 Hart 2018.
87 Krouse and Pacheco 2019.
88 Tennessee Advisory Commission on Intergovernmental Relations 2017.
89 Verizon 2020; T-Mobile 2020a; and AT&T 2020.
90 Google Fiber 2020; and Comcast 2020a.
91 Comcast 2020b.
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Wireless providers say the Act helped accelerate 
deployment of small cells in Tennessee, but time limits 
for review could burden some communities.
Although Public Chapter 819’s effect on broadband deployment in 
unserved areas has been minimal, wireless providers report that it 
facilitated investment in Tennessee.  This is in contrast to the FCC order at 
the national level, which at least one provider said has not affected their 
investment decisions.92  But in Tennessee, one provider interviewed said 
that it deployed 12 times the number of small cells in the year following 
passage of the state’s small cell law, compared with the year before.93  
In presentations to the Commission and in hearings before the General 
Assembly, providers also said that the state’s law helped them steer 
resources from offices in other states to invest in projects in Tennessee.  
They said this helped Tennessee initially get ahead of other states in 
the southeast, such as Georgia and Florida, that have larger population 
centers.94

Overall, representatives for wireless providers remain supportive of the 
framework established in the current law.95  Several aspects of the law 
appear to be examples of best practices from the industry’s perspective, 
based on interviews with staff.  In particular, one provider said the 
law demystifies the process of deploying small cells by laying out the 
information that needs to be provided in applications.  This provider also 
said the time limits for application review—see appendix E—have created 
an incentive for local governments to work with industry.96

But the time limits are a source of concern for some local governments.  Of 
the local officials from the 40 local governments interviewed for this study, 
one dismissed the time limits outright as too short, a few said the time 
limits would be too short were they to receive many applications at once, 
and two said the limits don’t leave enough time to work with applicants 
to resolve disputes related to issues such as small cell design or location.  
Officials from most of the local governments interviewed did not mention 
concerns regarding the time limits in state law,97 and Tennessee’s limits fall 
within the range adopted by other states (see figures 2 and 3).  Tennessee is 
one of three states—Iowa and Minnesota are the others—where time limits 
automatically increase based on the number of small cells applied for in a 

92 Verizon 2018.
93 Interview with wireless provider.
94 Panel discussion of Public Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020; and 
hearing on House Bill 2150 by Representative Zachary in the House Utilities Subcommittee, 
March 4, 2020.
95 Interviews with wireless providers; panel discussion of Public Chapter 819, Acts of 2018, 
TACIR Meeting, January 17, 2020; and hearing on House Bill 2150 by Representative Zachary in 
the House Utilities Subcommittee, March 4, 2020.
96 Interviews with wireless providers.
97 Interviews with local officials.
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time period set in state law.  Of the 26 states that set time limits in state law 
for local governments to act on small cell applications, Tennessee is one of 
24 in which applications are deemed approved if time limits are exceeded 
(see table 1).  Other concerns with Tennessee’s small cell law raised by the 
wireless industry or state or local officials were related to the aesthetics 
of small cells, local authority to manage public rights-of-way, and the 
maximum application fees local governments are authorized to impose.

The effect of small cells on local aesthetics is a source of 
widespread concern.
Aesthetics are among the most widespread concerns related to small cells 
and the framework established in Public Chapter 819, Acts of 2018.  Nearly 
every local official interviewed whose community had received small 
cell applications expressed either general or specific concerns about the 
ways in which small cells would affect the aesthetics of their communities, 
including but not limited to the color of small cells, the design of the poles 
on which they are located, and the additional equipment that is sometimes 
hung on the side of these poles.  Some of these concerns stem from the 
investments local governments have made.  Multiple officials observed 
that they—and in some cases the state—have spent significant resources 
in recent years on the appearance of their rights-of-way to improve the 
aesthetics of their communities, for example by installing decorative 

Source:  TACIR staff review of state laws; and Federal Communications Commission 
2018.

TN, AR+, AZ^, FL, GA@, HI, IA, IL$, IN, KS, MI#, MN, MO, NC, 
NE, NM, OH, OK, RI, TX, UT, VA, WI, WV

(24)

CO, CT
(2)

$  Under Illinois law, applications are deemed approved for exceeding time limit only 
if applicant has notified local government at least 15 days prior to time limit expiring 
that it will seek to enforce deemed-approved remedy.

#  Under Michigan law, applicants must give local governments 7-days notice before 
beginning work once application has been deemed approved for missing time limit.

@  Under Georgia law, applications are deemed approved 20 days after applicant 
provides written notice to local government that time limit has been exceeded.

* Under the Federal Communications Commission's 2018 small cell order, applications
are not deemed approved if federal time limits for review are exceeded by state or
local governments.

+ Under Arkansas law, applications are deemed approved 10 days after applicant
provides written notice to local government that time limit has been exceeded.

^  Under Arizona law, only applications to cities are deemed approved if time limits 
are exceeded.  Applications to counties are not.

NoYes

Note:  Delaware not shown because its small cell law applies only to its state 
department of transportation; Maine not shown because it doesn't set time limits in 
its small cell law; other 22 states not shown have not enacted small cell laws.

Table 1.  Are Small Cell Applications Deemed Approved if Local 
Governments Exceed State Time Limit for Review?*

The effect of small 
cells on community 

aesthetics is a source of 
widespread concern.
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light fixtures or by requiring existing utilities to be moved underground.  
Others noted the likelihood of complaints from residents, and one private 
individual contacted TACIR staff with concerns about small cells’ effect on 
property values.  Several officials advocated for greater local control over 
small cells, particularly when it comes to their location.98

Aesthetic Plans:  Existing Authority

Protecting aesthetics was among the motivating factors for local 
officials during the legislative process that resulted in Public Chapter 
819.  According to MTAS and TML, officials were “concerned that the 
unencumbered deployment of small cells would harm the character and 
aesthetic appeal of their communities that they and residents had invested 
resources and energy in establishing, protecting, and promoting.”99  The 
Act includes provisions that preserve at least some local authority related 
to aesthetics.

Local governments have authority under the Act to require that small cells 
conform to adopted aesthetic plans.100  These plans need not be “singular, 
overarching” documents, according to MTAS and TML.101  Rather they 
include “any written resolution, regulation, policy, site plan, or approved 
plat that imposes any aesthetic restrictions or requirements.”102  And while 
aesthetic plans can apply throughout a community, they don’t have to.  
As described by MTAS and TML, through these plans “the Act affords 
[local governments] the ability to adopt and enforce limits or requirements 
throughout . . . or within a portion of [their jurisdiction], for the purposes 
of preserving and promoting the desired aesthetics.”103

However, the law includes restrictions on local aesthetic plans.  To be 
enforceable, local aesthetic plans

•	 must be non-discriminatory and generally applicable to other 
entities deploying infrastructure in public rights-of-way and

•	 cannot preclude all deployment of small cells.104

In other words, according to MTAS and TML,

a written regulation would not qualify as an aesthetic plan 
if it only applied to small cell providers but not utility 
operators.  Similarly, a policy would not qualify as an 
aesthetic plan if it applied to one small cell provider but 
not others.  Moreover, an aesthetic plan is not valid if the 

98 Interviews and correspondence with local officials; and correspondence with private citizens.
99 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
100 Tennessee Code Annotated, Sections 13-24-402 and 13-24-411.
101 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
102 Ibid.
103 Ibid.
104 Tennessee Code Annotated, Sections 13-24-402 and 13-24-411.

Public Chapter 819, 
Acts of 2018, preserves 
at least some local 
authority to regulate the 
aesthetics of small cells.
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requirements have the effect of precluding the deployment 
of any small cells.105

The FCC order and federal law also apply to aesthetic plans.  As noted 
above, the FCC’s requirements that aesthetic standards be reasonable and 
published in advance were upheld by the Ninth Circuit Court of Appeals 
in City of Portland.  But requirements that aesthetic standards be objective 
and no more burdensome than those applied to other infrastructure were 
vacated and remanded to the FCC for further consideration.106  Under 
federal law, states and local governments cannot enforce requirements 
that either “unreasonably discriminate among providers of functionally 
equivalent services” or “prohibit or have the effect of prohibiting the 
provision of personal wireless services.”107

Of the 27 states with small cell laws that apply to local governments,108 
24—including Tennessee—preserve at least some local authority related 
to aesthetics, subject to limitations.  These limitations vary from state to 
state, but they include requirements that aesthetic standards be reasonable 
(14 states), objective (11 states), published in advance (11 states, including 
Tennessee), non-discriminatory or generally applicable (13 states, including 
Tennessee), and not have the effect of prohibiting small cells (11 states, 
including Tennessee).  See table 2 and appendix F.

Many of the 40 local governments interviewed are making use of their 
authority related to aesthetic plans.  Several local officials said they enforce 
specific requirements that small cells and their equipment be painted the 

105 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
106 City of Portland v. United States, 2020 U.S. App. LEXIS 25553 (9th Cir. 2020).
107 47 US Code 332(c)(7)(B)(i).
108 Delaware’s law applies only to its department of transportation.

No Limitations

*The Federal Communications Commission preserved local authority to enforce aesthetic standards that are
published in advance, no more burdensome than standards applied to other infrastructure, objective, and
reasonable, in its 2018 small cell order.  However, requirements that aesthetic standards applied to small
cells by states and local governments be 1) no more burdensome than those for other infrastructure and 2)
objective were vacated and remanded to the FCC for further action by the US Court of Appeals for the
Ninth Circuit in City of Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020).  The Court
upheld the remainder of the Order.  At this time, the ruling has not been appealed, and the FCC has not
taken action on the portions of the Order that were vacated and remanded.

Note:  Delaware not shown because its law, which includes authority to enforce aesthetic standards, 
applies only to the state's department of transportation.  Other 22 states not shown here have not enacted 
small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

Table 2.  Does State Small Cell Law Address Local Authority 
to Enforce Aesthetic Standards?*

Addressed
Not Addressed

Subject to Limitations

(0)
TN, AR, AZ, FL, GA, HI, IA, IL, IN, KS, MI, MN, MO, NC, 

NE, NM, OH, OK, RI, TX, UT, VA, WI, WV
(24)

CO, CT, ME
(3)

Many local governments 
have adopted aesthetic 

standards for small cells.
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same color as other infrastructure in public rights-of-way.  Others said they 
require any new poles installed for small cells to be similar to existing poles 
in areas where decorative poles are required and to be made of the same 
material as other poles, preventing small cell applicants from installing 
wood poles in areas where existing utility poles are required to be metal.  
While most of the local officials interviewed said their communities have 
either adopted ordinances that apply to small cells or are in the process of 
adopting them, several have not and are applying existing standards to 
small cells.109

The wireless industry supports the adoption of objective aesthetic standards 
that meet Public Chapter 819’s requirements as a best practice.  At least 
one company in the wireless industry further stressed the importance 
that standards be adopted and communicated to applicants in advance 
because they improve transparency, citing friction with one community 
that waited until construction of a small cell was almost complete to object 
to the project’s aesthetics.110  Several local officials and a consultant who 
works with local governments also recommended holding pre-meetings 
with applicants before they submit applications to review aesthetic 
standards.111

A Picket Fence of Small Cells:  New Poles vs. Colocation on 
Existing Poles

Although the authority granted to local governments under the Act 
preserves at least some local control over community aesthetics, long-term 
concerns remain about the potential number of new poles that could be 
installed in public rights-of-way.  Some new poles will be necessary given 
the limited range of small cells and the lack of existing poles or other above-
ground support structures in communities with underground utilities.112  
However, officials from nearly one-third of the 40 local governments 
interviewed said that they are concerned about the effect new poles could 
have on community aesthetics, particularly as more applicants begin 
deploying small cells.  Their concerns are less about the appearance of 
individual poles than about the potential that several sets of poles would be 
installed along stretches of right-of-way by multiple different applicants, 
creating what some characterized as a picket fence of small cells.113

Unilateral local authority to address long-term concerns about the number 
of new poles in public rights-of-way through Public Chapter 819 appears 
to be limited.  It may be possible to use existing authority to limit the 

109 Interviews with local officials.
110 Interviews with wireless providers.
111 Interviews with local officials and consultants.
112 Interviews with wireless providers; also see discussion above on the limited range of small 
cells when using high frequencies.
113 Interviews with local officials.

The wireless industry 
supports the adoption 
of objective aesthetic 
standards that meet the 
Act’s requirements as a 
best practice.
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number of new poles in a given area under aesthetic plans.  According to 
MTAS and TML,

if the site plan for a development limited the height or 
number of vertical structures permitted within the area or 
required all utilities to be buried underground, then these 
elements of the site plan would . . . constitute an aesthetic 
plan.114

But under other provisions of Public Chapter 819, local governments must 
allow small cell applicants to seek waivers that would authorize placement 
of new poles for small cells in areas where electric, cable, and other 
communications infrastructure is otherwise required to be underground.  
The Act also prohibits local governments from requiring that small cells 
be placed on specific poles or categories of poles, preventing them from 
requiring colocation on existing poles.  It further prohibits them from 
requiring that small cells or the poles supporting them be spaced a minimum 
distance apart—though local governments can require that small cells be 
located close to property boundaries in residential neighborhoods.115

Local authority over the placement of new poles varies across states.  
Among the 27 states with small cell laws that apply to local governments, 
eight authorize local governments to require alternate locations for small 
cells.  In each state, however, this authority is subject to limitations.  Some 
states require an alternate location to be within a certain distance of the 
original proposed site, while requirements that alternate locations not 
impose technical limitations or significant added costs are also common.  
North Carolina authorizes local governments to require applicants seeking 
to install new poles to evaluate the feasibility of using existing locations and 
authorizes local governments to require this information to be included 
in applications but does not specifically authorize local governments to 
require the use of alternate locations.  See table 3 and appendixes G and H.

114 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
115 Tennessee Code Annotated, Sections 13-24-408 and 13-24-411.

Local authority under 
Public Chapter 819 to 

unilaterally address 
concerns about the 

number of new poles in 
rights-of-way is limited.
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In 12 of the 27 states with small cell laws that apply to local governments, 
and under the FCC order, local governments are authorized to require 
minimum spacing between small cells, subject to limitations (see table 4 and 
appendixes E, G, and I).  Similarly, among the provisions in an ordinance 
adopted prior to enactment of Public Chapter 819, the Metropolitan 
Government of Nashville and Davidson County prohibited installation of 
new support structures in public rights-of-way within 500 feet of existing 
support structures.116  One of the purposes of the ordinance was to prioritize 
colocation of small cells on existing structures to prevent the proliferation 
of poles that could create visual clutter or obstruct pedestrians.117  
Commenting on the ordinance prior to its adoption, wireless providers 
said that the distance “does not take into account the use of the current and 
potential future technologies which require small cell wireless antenna to 
be closer to each other in an urban environment.”118  In interviews with 
TACIR staff, one company in the wireless industry said that spacing 
requirements can make deploying small cells difficult because of the 
limited range of the high-frequency signals used for some 5G service.119  In 

116 Metropolitan Government of Nashville and Davidson County Ordinance No. BL2016-415.
117 Joint meeting on telecommunication discussion items of the Budget and Finance Committee 
and the Public Works, Planning, Zoning, and Historical Committee, Metropolitan Government of 
Nashville and Davidson County, October 17, 2016.
118 Memorandum from Joel K. Hargis, attorney, Baker, Donelson, Bearman, Caldwell & Berkowitz, 
on behalf of Verizon Wireless to Greg Adkins, chairman, and members of the Metropolitan 
Planning Commission, October 13, 2016.  See also memorandum from Kathy Sager, regional 
director of external and legislative affairs, AT&T to Greg Adkins, chairman, Metropolitan Planning 
Commission, October 13, 2016; memorandum of James L. Murphy, attorney, Bradley, on behalf 
of Access Fiber Group to Greg Adkins, chairman, and members of the Metropolitan Planning 
Commission, October 13, 2016; and memorandum Erica Garrison, attorney, Waller, Lansden, 
Dortch & Davis, on behalf of T-Mobile to members of the Metropolitan Planning Commission, 
October 27, 2016.
119 Interview with wireless provider.

Subject to Limitations Without Limitations

*The Federal Communications Commission's 2018 small cell order doesn't specifically address state or local
requirements for alternate locations.

Additional Notes:
— Under North Carolina law, local governments can require that applicants seeking to install new poles evaluate the 
reasonable feasibility of colocating their small cells on existing structures within their search area and, as part of 
application, can require information necessary to determine whether colocation is feasible.
— Delaware not shown because its small cell law applies only to its department of transportation; other 22 states not 
shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

Table 3.  Does State Small Cell Law Allow Local 
Governments to Require Alternate Locations?*

Yes
Can Require 

Information on 
Feasibility

No Not Addressed

AR, GA, IL, IN, MI, OH, 
VA, WI

(8)
(0)

NC
(1)

TN, AZ, FL, HI, KS, 
MN, MO, NE, OK, UT

(10)

CO, CT, IA, ME, 
NM, RI, TX, WV

(8)

Tennessee is not among 
the eight states with 
small cell laws that 
allow local governments 
to require the use of 
alternate locations.
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other states, limitations on local authority to set minimum spacing include 
conditions that requirements must be reasonable, generally applicable, or 
non-discriminatory and that they cannot prohibit service (see appendix I).

Only one state with a small cell law—Georgia—has a requirement for 
colocating on existing poles (see table 5 and appendix G).  Similar to 
states that authorize local governments to require alternate locations or 
set minimum spacing for small cells, Georgia’s requirement is subject to 
limitations.  Under Georgia law, the installation of new poles for small 
cells is prohibited if the applicant can colocate on an existing pole under 
reasonable terms and conditions and colocation would not impose technical 
limitations or add significant costs based on the assessment of a licensed 
engineer.120  As noted above, North Carolina authorizes local governments 
to require applicants seeking to install new poles to evaluate the feasibility 
of using existing locations and authorizes local governments to require 
this information to be included in applications but does not authorize local 
governments to require the use of alternate locations, which could include 
colocation.

Colocation of small cells on existing poles has support among local 
officials, TDOT, and the wireless industry.  Officials for approximately 
one-quarter of the 40 local governments interviewed said that they favored 
colocation over the installation of new poles.  Officials for the remaining 
local governments expressed no preference in their interviews.  No local 
officials opposed colocation, and one city included a requirement for 

120 Official Code of Georgia Annotated, Section 36-66C-6.

Subject to Limitations Without Limitations

*Under the Federal Communications Commission's 2018 small cell order, minimum spacing
requirements, just like aesthetic standards, are enforceable only if they are published in advance,
reasonable, no more burdensome than standards applied to other infrastructure, and objective.
However, requirements that aesthetic standards applied to small cells by states and local governments
be 1) no more burdensome than those for other infrastructure and 2) objective were vacated and
remanded to the FCC for further action by the US Court of Appeals for the Ninth Circuit in City of
Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020).  The Court upheld the
remainder of the Order.  At this time, the ruling has not been appealed, and the FCC has not taken
action on the portions of the Order that were vacated and remanded.

Note:  Delaware not shown because its small cell law applies only to its department of transportation; 
other 22 states not shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

Table 4.  Does State Small Cell Law Allow Local 
Governments to Set Minimum Spacing Requirements?*

Yes

No Not Addressed

AR, AZ, HI, IL, MI, MN, 
MO, NC, NE, NM, OH, OK

(12)
(0)

TN, FL, IN, UT
(4)

CO, CT, GA, IA, KS, ME, 
RI, TX, VA, WI, WV

(11)

Tennessee is not among 
the 12 states with small 

cell laws that allow 
local government to 

set minimum spacing 
requirements.
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colocation in a small cell ordinance it passed prior to the enactment of 
Public Chapter 819.121  The Tennessee Department of Transportation also 
prefers that small cells be colocated on existing structures.122  At least one 
wireless provider said that colocation is less expensive for them, while 
another said that it expects colocation will become more common as time 
goes on.123  Several companies act as third-party infrastructure providers 
for others in the wireless industry, and they benefit financially from 
colocating multiple small cells at one site.124  But some local officials remain 
concerned that wireless providers won’t let competitors colocate small 
cells on poles that those wireless providers own.  One official further noted 
that local governments cannot require information needed to verify the 
necessity of either installing new poles or using specific locations, under 
Public Chapter 819.125

Collaboration on Alternate Locations—Including Colocation—
and Public Chapter 819, Acts of 2018

Collaboration among local governments, small cell applicants, and pole 
owners is needed to address local concerns about the number of new 

121 Interviews with local officials.
122 Panel discussion of Public Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020.
123 Interviews with wireless providers; and panel discussion of Public Chapter 819, Acts of 2018, 
TACIR Meeting, January 17, 2020.
124 Elliott Management Corporation 2020.
125 Interviews with local officials.

Subject to 
Limitations

Without 
Limitations

*The Federal Communications Commission's 2018 small cell order doesn't specifically address state or local
requirements for colocation.

Additional Notes:
— Under Georgia law, colocation is required unless applicant A) cannot obtain reasonable terms and 
conditions for attaching to an existing pole or B) colocation would impose technical limits or substantial 
added costs based on assessment of a licensed engineer.
— Under North Carolina law, local governments can require that applicants seeking to install new poles 
evaluate the reasonable feasibility of colocating their small cells on existing structures within their search 
area and, as part of application, can require information necessary to determine whether colocation is 
feasible.
— Delaware not shown because its small cell law applies only to its department of transportation; other 22 
states not shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

Table 5.  States That Address Colocation Requirements 
in Their Small Cell Laws*

Colocation Required Local Gov't Can 
Require Information 

on Feasibility

Local Gov't Cannot 
Require Colocation

Not Addressed

GA
(1)

(0)
NC
(1)

TN, AR, AZ, FL, HI, IL, 
IN, MO, NE, NM, OH, 

OK, UT
(13)

CO, CT, IA, KS, 
ME, MI, MN, RI, TX, 

VA, WI, WV
(12)

Local governments 
cannot require 
colocation of small cells 
on existing poles under 
Public Chapter 819, but 
they can propose design 
alternatives.
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poles in public rights-of-way, under the state’s existing framework.  Local 
governments are currently authorized to propose design alternatives—
which could include colocation on existing poles—during the application 
review process, offering an opportunity for applicants to find solutions 
acceptable to both parties.126  The extent to which local governments 
have found this collaborative model to be effective varies.  While several 
reported that small cell applicants have accommodated local requests, a 
few expressed frustration at having alternate locations rejected.  Requests 
to move a new pole more than 50 feet have been rejected, according to local 
officials, because applicants have stated that particular sites are necessary 
to support the operation of their networks.  This is to be expected in 
some cases given the limited range of small cells.  But under the current 
framework, local governments cannot require analysis documenting the 
necessity of individual sites, according to local officials, leading some to 
question the validity of applicants’ claims.  Multiple local officials said they 
would like more authority to require alternate locations or colocation on 
existing support structures for small cells.127

Representatives for wireless companies expressed few concerns regarding 
the collaborative model, with one company characterizing most disputes 
as a byproduct of the learning curve when it comes to dealing with 
new infrastructure like small cells.128  However, wireless companies did 
note that Tennessee’s small cell law does not apply to municipal electric 
systems or electric cooperatives, which they characterized as a weakness 
of the current framework relative to other states.129  Tennessee is one of 
nine states with small cell laws that exempt municipal electric systems or 
electric cooperatives from at least part of their framework (see appendix 
C).

Colocating small cells on existing support structures will rely in part on 
access to the poles of municipal electric systems and electric cooperatives.  
This will be the case regardless of whether colocation is encouraged as 
part of the existing collaborative process or required pursuant to a grant 
of greater authority to local governments.  Municipal electric systems 
and electric cooperatives own approximately 80% of the utility poles in 
Tennessee.130  Attachments to these poles are partially regulated by the 
Tennessee Valley Authority (TVA), while attachments to poles owned by 
municipal utilities are also subject to the FCC small cell order.

TVA requires the municipal electric systems and electric cooperatives it 
serves to recover their costs from any pole attachments, under the terms 

126 Tennessee Code Annotated, Section 13-24-408.
127 Interviews with local officials.
128 Interviews with wireless providers.
129 Panel discussion of Public Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020; and 
interviews with wireless providers.
130 Tennessee Advisory Commission on Intergovernmental Relations 2017.

Colocation of small cells 
on existing poles has 
support among local 

officials, the Tennessee 
Department of 

Transportation, and the 
wireless industry.
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of its wholesale power contracts.  This requirement includes small cells 
attached to poles owned by utilities or cooperatives, and it is intended 
to prevent electric ratepayers from subsidizing the infrastructure costs of 
other entities.  Although TVA has adopted a formula for calculating the 
pole attachment fees charged by its utilities and cooperatives for wireline 
attachments, this formula does not apply to small cells.  Instead, TVA staff 
interviewed said that TVA monitors compliance with the provisions of its 
wholesale power contracts through its audit process.131  TVA requires the 
municipal electric systems and electric cooperatives it serves to submit 
annual audits performed by independent certified public accountants.  
TVA reviews these audits every year.  In addition to its annual audit review, 
TVA performs compliance assessments on each utility and cooperative 
every few years.  According to TVA, these assessments include a review 
of the utility’s or cooperative’s accounts.132  TVA may consider adopting 
a pole attachment formula for small cells in the future, according to TVA 
staff.133

Attachments to poles owned by municipal utilities are further subject to 
the FCC small cell order.134  Representatives for municipal electric systems 
in Tennessee said that the pole attachment fees charged by their utilities 
are currently less than the FCC’s safe harbor of $270 per small cell per 
year, below which the FCC presumes fees are acceptable.  Two reported 
that their utilities previously charged pole attachment fees that were 
based on market rates for wireless attachments and were greater than the 
FCC’s safe harbor.  One noted that it has been able to move forward with 
more colocations now that it has reduced its fee and adopted a cost-based 
approach.135

In addition to pole attachment fees, municipal electric systems are subject 
to the FCC’s limits on fees for processing applications and time limits for 
application review.  Several said that to cover the full cost of engineering 
review and inspections, their fees for processing applications are greater 
than the FCC’s safe harbor, which is permissible under the FCC order.  
They are also endeavoring to meet the FCC’s time limits for application 
review, though the capacity of utilities to review applications varies.136

Municipal electric systems and electric cooperatives raised several 
concerns regarding small cells and attachments to utility poles.  Worker 
safety was a common concern among those interviewed, given the 

131 Interview with Tennessee Valley Authority staff.  For more on TVA’s pole attachment fee 
formula for wireline attachments, see Tennessee Advisory Commission on Intergovernmental 
Relations 2017.
132 Tennessee Advisory Commission on Intergovernmental Relations 2017.
133 Interview with Tennessee Valley Authority staff.
134 Federal Communications Commission 2018; and City of Portland v. United States, 2020 U.S. 
App. LEXIS 25553 (9th Cir. 2020).
135 Interview with municipal electric systems and Tennessee Municipal Electric Power Association.
136 Interview with municipal electric systems and Tennessee Municipal Electric Power Association; 
and Federal Communications Commission 2018.

Colocation will require 
the cooperation of 
municipal electric 
systems and electric 
cooperatives, which 
own approximately 80% 
of the utility poles in 
Tennessee.
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proximity of small cells to live electric lines.  Similarly, the potential for 
unqualified workers or falling small cells to damage the electric grid was 
mentioned.  Several reported that they currently do not allow or do not 
want small cells to be located above their high-voltage power lines, given 
concerns about worker safety and grid reliability.  This has caused friction 
with small cell applicants in at least two communities, while one wireless 
provider also reported that delays in agreeing to the terms and conditions 
of attachments has limited its ability to colocate on existing poles.  The 
utilities and cooperatives interviewed said they have either adopted or are 
in the process of developing the terms and conditions that will apply to 
small cell attachments on their poles.  Although some are using agreements 
reached by other utilities as templates, differences among individual 
electric systems related to the engineering of their grids, staffing capacity, 
and policy preferences would make developing a uniform framework 
for attaching small cells to utility poles in Tennessee difficult, based on 
interviews with utilities and cooperatives.137

The effect of small cells on local aesthetics will likely remain a concern 
for communities.  Whether all aesthetic concerns can be addressed 
effectively through the current framework in state law—in particular, 
long-term concerns about the installation of new poles—will depend in 
part on collaboration between local governments and applicants.  Efforts 
to encourage or—if greater authority is granted to local governments—
require colocation will also necessarily affect pole owners, including 
municipal utilities and electric cooperatives.  Other concerns raised by local 
officials include their authority to manage rights-of-way and the limits on 
application fees.

Local authority to manage public rights-of-way is 
preserved in Tennessee’s small cell law.
Similar to aesthetics, local officials interviewed described issues they had 
experienced during the construction of small cells and raised concerns 
about local authority to manage public rights-of-way, under Public Chapter 
819.  In particular, local officials reported damage caused by construction 
and frustration related to a lack of coordination among the different 
entities responsible for carrying out small cell projects.  Examples include 
damage to existing underground utilities, such as water-main breaks, and 
failure to repair damage or return rights-of-way to their prior condition in 
a timely manner.  Coordination issues reported by local officials included 
the submission of inconsistent information on applications, failure to 
pull appropriate permits, failure to follow approved plans, and failure to 

137 Interview with municipal electric systems and Tennessee Municipal Electric Power Association; 
interview with electric cooperatives and Tennessee Electric Cooperative Association; and 
interviews with wireless providers.

Some new poles will be 
necessary to improve 
wireless service given 

the limited distance 
traveled by some of the 
wireless signals used by 

providers.
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coordinate different elements of projects such as the connection of electric 
service.138

Some local officials, including commission members, also questioned 
whether local governments retain enough authority under the Act to 
protect and accommodate other right-of-way infrastructure and right-of-
way users in addition to small cells.  A few of these officials characterized 
rights-of-way in some areas as crowded or almost full, given the existing 
infrastructure in them.  They said they were concerned that small cells 
would interfere with existing infrastructure or could block future 
projects—such as road-widening or sewer expansions.139

But right-of-way management was a focus for local governments during 
the legislative process for Public Chapter 819.  As described by MTAS and 
TML, a local government’s

ability to maintain control of its rights-of-way, protect 
facilities within its right-of-way, to ensure the public’s 
interest, and to promote the safety of pedestrians and 
the motoring public was a significant concern to [local] 
officials.140

Provisions ultimately included in the Act protect local authority, provided 
that local governments don’t restrict small cells’ access to rights-of-way 
or effectively prohibit the deployment of small cells.  The authority to 
have damage repaired and protect rights-of-way to accommodate other 
infrastructure and users are both among these provisions (see table 6 and 
appendix E).141  The following description of cities’ authority under the Act 
from the guide created by MTAS and TML applies generally to cities and 
counties in Tennessee:

Under the Act, a city may not use its policies and 
requirements to restrict small cell providers’ access to the 
rights-of-way or to effectively prohibit the deployment of 
small cells in the right-of-way. . . .

However, the Act establishes parameters concerning local 
governance of providers’ use of rights-of-way.  Cities are 
permitted to require providers to obtain the same work 
and traffic permits required of other entities performing 
construction in the right-of-way and to charge the same 
fees for such permits.

138 Interviews with local officials; and panel discussion of Public Chapter 819, Acts of 2018, TACIR 
Meeting, January 17, 2020.
139 Interviews with local officials; and Public Chapter 819, Acts of 2018 (Small Cell)—Update, 
TACIR meeting, September 7, 2018.
140 Municipal Technical Advisory Service and Tennessee Municipal League 2018.
141 Tennessee Code Annotated, Sections 13-24-405 and 13-24-411.

Several officials said 
that right-of-way 
management issues 
they have encountered 
with small cell projects 
are typical of issues 
they deal with on other 
infrastructure projects.
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A city may ensure that any small cell is constructed and 
maintained in a manner that does not impair the free 
flow of pedestrian or automobile traffic, including but not 
limited to the enforcement of any policies or requirements 
relating to the Americans with Disabilities Act.

In addition, cities may require providers to construct or 
place facilities in such a way as to not preclude the use of 
the right-of-way by other operators and to abide by the 
same vegetation control requirements as required of other 
entities maintaining facilities in the right-of-way.

Moreover, a city may enforce any requirement or safety 
regulations concerning breakaway sign supports, provided 
those requirements and regulations are applied to others 
operating in its rights-of-way.

Furthermore, a city may require a provider to maintain any 
small cell in proper working order or to remove the small 
cell when it is creating a hazard or is no longer in operation.  
Similarly, a city may require a provider to repair any small 
cell that is damaged or to relocate a small cell in the event 
of construction or an emergency.

In the event that the provider causes damage to city streets 
or to facilities owned by the city or another entity operating 
in the right-of-way, then the provider may be required 
to repair the damage.  Moreover, a city may require a 
provider to secure insurance or a surety bond or to provide 
indemnification for any claims arising from the provider’s 
negligence so long as such requirements are required of 
others operating in the right-of-way.142

142 Municipal Technical Advisory Service and Tennessee Municipal League 2018.

Public Chapter 819 
preserves local authority 
to manage public rights-

of-way provided that 
access to rights-of-way 

isn’t restricted and 
deployment of small 
cells isn’t effectively 

prohibited.
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Many local officials interviewed report using their authority under the Act 
to address right-of-way management issues.  Several said that to ensure 
damage to rights-of-way and other utilities is repaired they either require 
or plan to require letters of credit, bonds, or other sureties for small cell 
projects, similar to their requirements for other infrastructure projects.143  
To improve coordination, one local official recommended that the state 
grant local authority to require applicants to have a single point of contact 
for each small cell project who would be responsible for requesting 
inspections and resolving problems for all components of the project.  One 
wireless provider said in response that it would be receptive to a uniform 
policy for coordinating work on small cell projects, similar to platforms 
that exist in some cities for utilities to communicate with each other.144  But 
other local governments are using their existing authority to require that 
inconsistencies on applications be fixed, while issuing stop-work orders 
for projects where necessary permits haven’t been applied for or where 
work does not follow approved plans.  Moreover, several local officials said 
that the issues they have encountered with small cell projects, including 
damage and lack of coordination, are not unique; rather, they are typical 
of issues that local governments deal with on other infrastructure projects.

143 Interviews with local officials.
144 Panel discussion of Public Chapter 819, Acts of 2018, TACIR Meeting, January 17, 2020.

FCC Order

Can local governments require 
relocation of small cells to 
accommodate road projects?

Yes
Must be competitively 

neutral and non-
discriminatory.

Can local governments require 
relocation of small cells to 
accommodate development 
projects or other improvements to 
rights-of-way?

Yes
Must be competitively 

neutral and non-
discriminatory.

Can local governments prohibit 
small cells from obstructing other 
utilities?

Yes
Must be competitively 

neutral and non-
discriminatory.

Can local governments require 
damage to rights-of-way resulting 
from installation of small cells be 
repaired?

Yes
Must be competitively 

neutral and non-
discriminatory.

Table 6.  Authority of Local Governments to Manage Public Rights-of-Way Related to Small 
Cells, Under Tennessee Law and the FCC Order

Yes
Can enforce generally applicable, non-discriminatory 
requirements prohibiting obstruction of legal use of 

right-of-way by other utilities.

Yes
Can enforce generally applicable, non-discriminatory 
requirements, including but not limited to those for 

insurance, surety bonds, or indemnification.

Source:  Tennessee Code Annotated, Sections 13-24-405 and 13-24-411; Metropolitan Government of Nashville v. BellSouth 
Telecommunications, Inc., 502 F. Supp. 2d 747 (US District Court for the Middle District of Tennessee 2007); Federal 
Communications Commission 2018; and 47 US Code 253(b) and (c).

Tennessee Law

Yes
Small cells are subject to title 54, chapter 5, part 8, as 

well as similar generally applicable requirements on 
entities with infrastructure in right-of-way.

Yes
It appears small cells, similar to other utility 

infrastructure located in public rights-of-way, would 
likely be subject to general relocation requirements to 

accommodate other development projects.

Local authority to have 
damage repaired and 
protect rights-of-way 
to accommodate other 
infrastructure and users 
are protected under the 
Act.
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Other local officials report that they are using their authority to enforce 
generally applicable, non-discriminatory requirements that prohibit small 
cells from obstructing the legal use of the right-of-way by other utilities.  
Some have denied small cell applications for conflicts with existing 
infrastructure.  Small cells are also subject to state laws requiring they be 
moved to accommodate future road projects,145 and it appears that—similar 
to other utilities in public rights-of-way—small cells would be subject 
to general relocation requirements to accommodate other development 
projects.146

When relocation of small cells is required, the entity responsible for paying 
the relocation costs varies under state law.  For other utilities, Tennessee 
courts have ruled that

in the absence of a valid reimbursement statute (or 
contract), [a local government] has the police power to 
require [a utility] to relocate its lines from public rights-
of-way, at [the utility’s] expense, to accommodate public 
works reasonably necessary to benefit the public welfare, 
regardless of whether they benefit the so-called “traveling 
public,” whether pedestrian or vehicular.147

It appears likely that entities owning small cells would similarly be 
required to pay for relocation unless a project is subject to a reimbursement 
statute under state law.  Several such statutes exist.  For example, the state 
is required to pay for relocation when it relies on the presumptive right-
of-way to construct improvements to any section of an existing two-lane, 
undivided public road.148  For other road projects, the state is authorized 
but not required to pay relocation costs, provided that funding has been 
appropriated by the General Assembly.149  Local governments are required 
to pay for relocations deemed necessary for carrying out a redevelopment 
or urban renewal plan in a redevelopment or urban renewal project area.150  
See figure 4.

145 Tennessee Code Annotated, Section 13-24-405.
146 Metropolitan Government of Nashville v. BellSouth Telecommunications, Inc., 502 F. Supp. 
2d 747 (US District Court for the Middle District of Tennessee 2007); and Pack v. Southern Bell 
Telephone & Telegraph Company, 215 Tenn. 503 (Supreme Court of Tennessee 1965).
147 Metropolitan Government of Nashville v. BellSouth Telecommunications, Inc., 502 F. Supp. 2d 
747 (US District Court for the Middle District of Tennessee 2007).
148 Tennessee Code Annotated, Section 54-22-101 et seq.; and Municipal Technical Advisory 
Service 2020.  Note:  The presumptive right-of-way for an existing, two-lane, undivided public 
road that cannot be ascertained totally or partially by instruments of conveyance, court orders, or 
otherwise, is 25 feet on either side of the centerline of the traveled portion of the road.  The term 
“public road” as used in Tennessee Code Annotated, Section 54-22-101 et seq., probably excludes 
municipal streets, according to the Municipal Technical Advisory Service.
149 Tennessee Code Annotated, Sections 13-24-405, 13-24-410, and 54-5-801 et seq.; and Municipal 
Technical Advisory Service 2020.
150 Tennessee Code Annotated, Section 13-20-301 et seq.; and Metropolitan Government of 
Nashville v. BellSouth Telecommunications, Inc., 502 F. Supp. 2d 747 (US District Court for the 
Middle District of Tennessee 2007).

Small cells are subject 
to state laws requiring 

they be moved to 
accommodate future 

road projects.
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Maximum application fees allowed under state law don’t 
always cover costs related to small cells, according to 
some local officials.
In the enacting clause for Public Chapter 819, the General Assembly 
observes that Tennessee has a longstanding policy of encouraging 
investment in communications infrastructure and that part of this policy 
has included keeping the industry free from local taxation and other fees 
that are in excess of cost recovery (see appendix A).  The existing maximum 
application fees authorized under the Act generally appear to be no more 
than the cost of application review, and capping fees local governments can 
impose on small cells is another practice supported by the wireless industry 
nationally.151  In many cases, the fees authorized under Tennessee’s law are 
below cost, according to local officials interviewed.

Officials from almost one-fourth of local governments interviewed said 
that the fees allowed under state law don’t cover their costs or that they 
are concerned about fees.  While a few reported that complying with the 
Act resulted in either no or minimal costs beyond those recovered through 
fees, most local officials did not express an opinion on the existing fee 
caps.  Those who said that fees did not cover their costs cited the amount 
of staff time necessary to review applications and inspect projects during 
the construction process.152

Of the 27 states with small cell laws that apply to local governments, 
Tennessee is one of 22 that caps fees local governments can impose for 
application review.  Delaware also caps fees for application review, but its 
law applies only to its department of transportation.  While some states set 
their maximum fees on a per-application basis regardless of the number of 
small cells included in each application, others—including Tennessee—set 
their maximum fees on a per-small-cell basis.  For these states, some set a 
flat rate per small cell, but others—including Tennessee—vary their rate 
depending on the number of small cells in each application.  Fifteen states 
allow greater maximum fees for small cells that involve the installation of 
new poles rather than colocation on existing poles; Tennessee does not.153  
See table 7 and appendix J.

151 Wireless Infrastructure Association and CTIA 2018; and Federal Communications Commission 
2018.
152 Interviews with local officials.  TACIR staff did not attempt to quantify the cost difference 
for local governments given the limited number that had received more than a dozen small cell 
applications at the time of their interviews.
153 TACIR staff review of state laws.

Consistent with state 
policy of encouraging 

investment in 
communications 

infrastructure, Public 
Chapter 819 caps fees 

local governments can 
charge for reviewing 

small cell applications.
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Compared with other states that set fee caps for small cells, Tennessee’s 
cap generates fees that are lower than most other states.  For every 100 
small cells applied for, Tennessee’s cap generates fees of $6,875, regardless 
of whether applications involve colocation or the installation of new poles.  
The median for states that set fee caps is $10,000 per 100 small cells for 
colocations and $25,000 per 100 small cells for new poles.154  See tables 8 
and 9.

154 TACIR staff calculations based on a review of state laws.

Table 7.  Does State Small Cell Law Allow Greater Maximum Local Fee 
for Reviewing Applications If New Support Structures Are Required?*

Yes No
Maximum Fees Not Set 

in State Law

AR, AZ^, GA, IL, KS, MI, MO, NE#, 
NM, OK, RI$, TX, UT, WI, WV

(15)

TN, FL, IA, IN, NC, 
OH, VA

(7)

CO, CT, HI, ME, MN
(5)

* The Federal Communications Commission capped state and local fees at the actual,
reasonable costs of application review in its 2018 small cell order; however, it also set a
presumptive safe harbor for acceptable fees, which is larger for applications requiring new
support structures.

^ Under Arizona law, maximum fee is greater for new support structures only for those
located in cities or towns or for structures subject to zoning review.
#  Under Nebraska law, applications for small cells requiring new poles that include fewer 
than three facitlities would not result in greater fees than applications for colocation, 

based on how maximum fees are calculated.
$ Under Rhode Island law fees are capped at the lesser of the actual cost of processing the 

application or the fees charged for processing permits for new utility poles.

Note:  Delaware not shown because its small cell law applies only to its department of 
transportation; other 22 states not shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

Tennessee is one of 
22 states that, along 
with the Federal 
Communications 
Commission, caps local 
fees for small cells.
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State
 Maximum Amount 
per 100 Small Cells 

Florida 400$  
Kansas 2,000$  

Virginia 5,750$  
Iowa 6,000$  

North Carolina 6,000$  
Arizona (cities) 6,000$  

New Mexico 6,000$  
Tennessee 6,875$  

Arizona (counties) 7,025$  
Indiana 10,000$  

Arkansas 10,000$  
Nebraska 10,000$  

Utah 10,000$  
Missouri 10,000$  
Georgia 10,000$  

Wisconsin 10,000$  
West Virginia 10,500$  

Oklahoma 12,000$  
Michigan 20,000$  

Ohio 25,000$  
Texas 30,000$  

Illinois 35,000$  

Table 8.  Maximum Total Application Fees Local Governments 
Authorized to Charge for 100 Small Cells Colocated 

on Existing Support Structures, by State*

*The Federal Communications Commission capped state and local fees at the actual, reasonable
costs of application review in its 2018 small cell order; however, it also set a presumptive safe
harbor for acceptable fees that would result in a maximum amount of $10,000 (total) for 100
small cells colocated on existing support structures.  Colorado, Connecticut, Delaware, Hawaii,
Maine, and Minnesota don't set maximum fees for local governments in their small cell laws;
Rhode Island’s fees are capped at the lesser of the actual cost of processing the application or
the fees charged for permits for new utility poles; other 22 states not shown haven't enacted
small cell laws.

Note:  Calculations assume that applicants submit maximum number of small cells allowable in 
each application, under state law.

Source:  TACIR staff calculations based on review of state laws; and Federal Communications 
Commission 2018.
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State
 Maximum Amount 
per 100 Small Cells 

Florida 400$  
Virginia 5,750$  

Iowa 6,000$  
North Carolina 6,000$  

Tennessee 6,875$  
Arizona (counties) 7,025$  

Indiana 10,000$  
Arkansas 25,000$  
Nebraska 25,000$  

Ohio 25,000$  
Utah 25,000$  

West Virginia 25,000$  
Michigan 30,000$  

Oklahoma 35,000$  
Missouri 50,000$  

Arizona (cities) 75,000$  
New Mexico 75,000$  

Georgia 100,000$
Texas 100,000$

Illinois 100,000$
Wisconsin 100,000$

Kansas 200,000$

Table 9.  Maximum Total Application Fees Local Governments Authorized 
to Charge for 100 Small Cells Requiring New Support Structures, 

by State*

*The Federal Communications Commission capped state and local fees at the actual, reasonable
costs of application review in its 2018 small cell order; however, it also set a presumptive safe
harbor for acceptable fees that would result in a maximum amount of $100,000 (total) for 100
small cells requiring new support structures.  Colorado, Connecticut, Delaware, Hawaii, Maine,
and Minnesota don't set maximum fees for local governments in their small cell laws; Rhode
Island’s fees are capped at the lesser of the actual cost of processing the application or the fees
charged for permits for new utility poles; other 22 states not shown haven't enacted small cell
laws.

Note:  Calculations assume that applicants submit maximum number of small cells allowable in 
each application, under state law.

Source:  TACIR staff calculations based on review of state laws; and Federal Communications 
Commission 2018.
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States and local governments cannot deny small cell 
applications on basis of health concerns for facilities that 
meet regulations, under federal law.
Concerns that small cells and 5G wireless service might negatively affect 
human health have been reported by numerous media outlets.  In the US 
and in other countries, there have been instances where wireless facilities 
have been vandalized by those who think the facilities are harmful.155  
A number of local officials interviewed said that they have received 
complaints from residents worried about the health effects of small cells; 
one individual contacted TACIR staff directly with their concerns.156  
Although it is unlikely that small cells will harm human health based on 
existing scientific studies, states and local governments have only limited 
authority to regulate wireless facilities related to health concerns, under 
federal law.

The radio frequencies used for wireless communications have not been 
found to have negative effects on human health when transmitted at power 
levels below the limits adopted by the FCC and international bodies.  
According to the FCC,

biological effects can result from exposure to RF [radio 
frequency] energy.  Biological effects that result from 
heating of tissue by RF energy are often referred to as 
“thermal” effects.  It has been known for many years 
that exposure to very high levels of RF radiation can be 
harmful due to the ability of RF energy to heat biological 
tissue rapidly.  This is the principle by which microwave 
ovens cook food.  Exposure to very high RF intensities 
can result in heating of biological tissue and an increase in 
body temperature.  Tissue damage in humans could occur 
during exposure to high RF levels because of the body’s 
inability to cope with or dissipate the excessive heat that 
could be generated. . . .

At relatively low levels of exposure to RF radiation, i.e., 
levels lower than those that would produce significant 
heating, the evidence for production of harmful biological 
effects is ambiguous and unproven.  Such effects, if they 
exist, have been referred to as “non-thermal” effects.  A 
number of reports have appeared in the scientific literature 
describing the observation of a range of biological effects 
resulting from exposure to low levels of RF energy.  
However, in most cases, further experimental research 

155 Hamilton 2020; Stern 2020; and Margolin 2020.
156 Interviews with local officials.

Small cells are unlikely to 
harm human health.
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has been unable to reproduce these effects.  Furthermore, 
since much of the research is not done on whole bodies 
(in vivo), there has been no determination that such 
effects constitute a human health hazard.  It is generally 
agreed that further research is needed to determine the 
generality of such effects and their possible relevance, if 
any, to human health.  In the meantime, standards-setting 
organizations and government agencies continue to 
monitor the latest experimental findings to confirm their 
validity and determine whether changes in safety limits 
are needed to protect human health.157

A 2020 review of scientific studies that was undertaken by the International 
Commission on Non-Ionizing Radiation Protection (ICNIRP)—a non-
profit created in the 1970s that provides science-based advice on the effects 
of radiation—found that

the only substantiated adverse health effects caused by 
exposure to radiofrequency EMFs [electromagnetic fields] 
are nerve stimulation, changes in the permeability of cell 
membranes, and effects due to temperature elevation.  
There is no evidence of adverse health effects at exposure 
levels below the restriction levels in the ICNIRP (1998) 
guidelines and no evidence of an interaction mechanism 
that would predict that adverse health effects could 
occur due to radiofrequency EMF exposure below those 
restriction levels.158

The likelihood that individuals would be exposed to levels of radio 
frequencies in excess of the limits set by the FCC is also relatively small, 
unless someone were to climb a pole on which a small cell is mounted.  
The FCC notes that

when . . . antennas are mounted at rooftop locations it is 
possible that a person could encounter [radio frequency] 
levels greater than those typically encountered on the 
ground.  However, once again, exposures approaching 
or exceeding the safety guidelines are only likely to be 
encountered very close to and directly in front of the 
antennas.159

Representatives for electric utilities interviewed said they are working 
with wireless providers to ensure that small cells can be shut off when 

157 Federal Communications Commission “RF Safety FAQ.”
158 International Commission on Non-Ionizing Radiation Protection 2020.
159 Federal Communications Commission “RF Safety FAQ.”

Federal law limits state 
and local authority 
to regulate wireless 
facilities, including small 
cells, related to health 
concerns.
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electric utility workers need to work on electric lines in close proximity to 
small cells.160

States and local governments cannot deny applications for wireless 
facilities, such as small cells, based on health concerns, as long as those 
facilities do not exceed the FCC’s radio frequency limits.  Under 47 US 
Code 332(c)(7)(B)(iv),

no state or local government or instrumentality thereof may 
regulate the placement, construction, and modification 
of personal wireless service facilities on the basis of the 
environmental effects of radio frequency emissions to the 
extent that such facilities comply with the Commission’s 
regulations concerning such emissions.

Of the 27 states with small cell laws that apply to local governments, six 
explicitly authorize local governments to require providers to certify that 
their small cells meet the FCC’s radio frequency limits.  Tennessee’s law 
doesn’t include certification of compliance with these limits among the 
information that local governments can require of small cell applicants.  Two 
other states explicitly define small cells subject to their expedited review 
processes as only those facilities that meet the FCC limits; Tennessee’s law 
does not.  See table 10.

160 Interview with municipal electric systems and Tennessee Municipal Electric Power Association.

TN, CO, CT, FL, GA, 
HI, IL, IN, ME, MO, 
NC, OK, RI, TX, UT, 

VA
(16)

Table 10.  Does State Small Cell Law Explicitly Address Federal Standards 
for Radio Frequency Emissions and Public Health?*

Yes

Local Governments Authorized 
to Require Applicants to 

Certify that Small Cells Meet 
Federal Standards

To Meet Definition of a 
Small Cell in State Law, 
Wireless Facility Must 

Meet Federal Standards

Prohibited from Denying 
Applications Based on Health 

Concerns or Imposing 
Regulations Exceeding Federal 

Standards*

No

AZ^, MI, MN, NM, WV, WI
(6)

AR, NE
(2)

IA, KS, OH
(3)

*Federal law prohibits states and local governments from denying applications based on health concerns for wireless 
facilities that meet federal standards and prohibits states and local governments from imposing regulations exceeding 
federal standards; see 47 US Code 332(c)(7)(B)(iv).

^Arizona's authorization applies only to cities and towns not counties.

Note:  Delaware not shown because its law, which also does not address federal radio frequency standards, applies only 
to its state department of transportation; other 22 states not shown because they have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.
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Appendix A:  The Competitive Wireless Broadband Investment, 
Deployment, and Safety Act of 2018 

(Public Chapter 819, Acts of 2018)
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Appendix B:  Generations of Mobile Communications Technologies
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Appendix C:  Issues Addressed in State Small Cell Laws and FCC Order*
(✔ denotes issue is addressed, though how it is addressed—e.g. authorized or prohibited, max fees, or time limits—may vary)

Ty
pe

s 
of

 
Ap

pl
ic

at
io

ns
, 

Re
vi

ew
s,

 o
r 

In
fo

rm
at

io
n 

Re
qu

ir
ed

 o
f 

Ap
pl

ic
an

ts

Ti
m

e 
lim

it
s 

fo
r 

Pr
oc

es
si

ng
 

Ap
pl

ic
at

io
ns

M
ax

 N
um

be
r 

of
 F

ac
ili

ti
es

 
in

 S
in

gl
e 

Ap
pl

ic
at

io
n

M
ax

 F
ee

s 
fo

r 
Pr

oc
es

si
ng

 
Ap

pl
ic

at
io

ns

An
nu

al
 R

ig
ht

-
of

-W
ay

 U
se

 
Fe

es

H
ei

gh
t 

of
 

An
te

nn
a 

or
 

Su
pp

or
ti

ng
 

St
ru

ct
ur

e

Di
m

en
si

on
s 

fo
r 

An
te

nn
a 

or
 

As
so

ci
at

ed
 

Eq
ui

pm
en

t

Lo
ca

ti
on

s 
Su

bj
ec

t 
to

 H
is

to
ri

c 
Re

vi
ew

 
or

 O
th

er
 A

es
th

et
ic

 
Re

qu
ir

em
en

ts

Co
lo

ca
ti

on
M

in
im

um
 

Sp
ac

in
g

Al
te

rn
at

e 
Lo

ca
ti

on
s

U
nd

er
gr

ou
nd

 
Fa

ci
lit

ie
s

Ti
m

el
in

e 
fo

r 
Po

le
 

At
ta

ch
m

en
t 

Pr
oc

es
s

An
nu

al
 P

ol
e 

At
ta

ch
m

en
t 

Fe
es

FC
C 

O
rd

er
✔

✔
✔

✔
✔

✔
✔

✔
✔

33
 F

CC
 R

cd
. 

90
88

(2
01

8)

Te
nn

es
se

e
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
**

T.
C.

A.
 1

3-
24

-4
01

 e
t 

se
q.

(2
01

8)

Ar
iz

on
a

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

**
A.

R.
S.

 9
-5

91
 e

t 
se

q.
A.

R.
S.

 1
1-

18
01

 e
t 

se
q.

(2
01

7)

Ar
ka

ns
as

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

A.
A.

R.
S.

 2
3-

17
-5

01
 e

t 
se

q.
(2

01
9)

Co
lo

ra
do

✔
✔

✔
✔

✔
C.

R.
S.

 2
9-

27
-4

01
 e

t 
se

q.
C.

R.
S.

 3
8-

5.
5-

10
1 

et
 s

eq
.

(2
01

4;
 a

m
. 

20
17

)

Co
nn

ec
ti

cu
t

✔
✔

✔
C.

A.
S.

 1
6-

50
aa

a
C.

A.
S.

 1
6-

50
bb

b
(2

01
9)

De
la

w
ar

e^
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

**
17

 D
el

. 
C.

 1
60

1 
et

 s
eq

.
(2

01
7)

Fl
or

id
a

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
**

Fl
a.

 S
ta

t.
 3

37
.4

01
(7

)
(2

01
7)

G
eo

rg
ia

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
**

✔
**

O
.C

.G
.A

. 
36

-6
6C

-1
 e

t 
se

q.
(2

01
9)

H
aw

ai
i

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
H

.R
.S

.A
. 

20
6N

-1
 e

t 
se

q.
(2

01
8)

Ill
in

oi
s

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

50
 IL

CS
 8

40
/1

 e
t 

se
q.

(2
01

8)

In
di

an
a

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

Bu
rn

s 
In

d.
 C

od
e 

An
n.

 8
-1

-3
2.

3-
1 

et
 

se
q.

(2
01

6;
 a

m
. 

20
17

)

Io
w

a
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
Io

w
a 

Co
de

 8
C.

1 
et

 s
eq

.
(2

01
5;

 a
m

. 
20

17
 a

nd
 2

01
8)

Ka
ns

as
✔

✔
✔

✔
✔

✔
✔

✔
✔

K.
S.

A.
 6

6-
20

19
(2

01
6)

M
ai

ne
✔

✔
30

A 
M

E 
Re

v.
 S

ta
t.

 4
36

2
(2

01
9)

M
ic

hi
ga

n
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
M

.C
.L

.S
. 

46
0.

13
01

 e
t 

se
q.

(2
01

9)

M
in

ne
so

ta
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

**
M

in
n.

 S
ta

t.
 2

37
.1

62
M

in
n.

 S
ta

t.
 2

37
.1

63
(2

01
7)

M
is

so
ur

i
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

R.
S.

M
o.

 6
7.

51
10

 e
t 

se
q.

(2
01

9)

N
eb

ra
sk

a
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
**

R.
S.

N
. 

86
-1

20
1 

et
 s

eq
.

(2
01

9)

N
ew

 M
ex

ic
o

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
N

.M
. 

St
at

. 
An

n.
 6

3-
9I

-1
 e

t 
se

q.
(2

01
8)

Fr
am

ew
or

k

Ap
pl

ic
at

io
n 

Lo
gi

st
ic

s 
Ad

dr
es

se
d 

In
cl

ud
e:

Fe
es

 A
dd

re
ss

ed
 

In
cl

ud
e:

Is
su

es
 A

dd
re

ss
ed

 R
el

at
ed

 t
o 

H
ei

gh
t,

 S
iz

e,
 A

es
th

et
ic

s,
 a

nd
 L

oc
at

io
n 

In
cl

ud
e:

G
ro

un
ds

 
fo

r 
De

ni
al

Po
le

 A
tt

ac
hm

en
t 

Is
su

es
 A

dd
re

ss
ed

 
In

cl
ud

e:

Ci
ta

ti
on

(e
ff

ec
ti

ve
 d

at
e)



WWW.TN.GOV/TACIR90

Small Cell Wireless Facilities and Public Rights-of-Way:  Assessing the Effects of Public Chapter 819, Acts of 2018

Appendix C:  Issues Addressed in State Small Cell Laws and FCC Order* (continued)
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Appendix D:  Authority of Local Governments and the State Under 
Public Chapter 819, Acts of 2018

Local 
Governments

Tennessee 
Department of 
Transportation

(TDOT)

Prohibited from requiring permits for 1) 
regular maintenance, 2) replacing facility 
with small cell of similar size or smaller, or 
for 3) repairs to small cells (replacement 
poles excluded)

Yes Yes*
Tennessee Code Annotated, Sections 13-
24-407(b), 13-24-407(e), and 13-24-
410(2)

Prohibited from requiring permits for micro 
wireless facilities** suspended on cables 
between existing support structures in 
compliance with National Electrical Safety 
Code

Yes No
Tennessee Code Annotated, Section 13-
24-407(e)

Prohibited from requiring information not 
specified in Act on small cell applications

Yes No
Tennessee Code Annotated, Section 13-
24-409(g)

Prohibited from exceeding time limits for 
reviewing applications—and applications 
automatically deemed approved if time 
limit exceeded

Yes No
Tennessee Code Annotated, Sections 13-
24-409 and 13-24-410(4)

Prohibited from setting a maximum number 
of small cells allowed in a combined 
application less than the 20 authorized in 
Act

Yes No
Tennessee Code Annotated, Section 13-
24-409(b)

Prohibited from imposing application fees 
that exceed $110 per small cell for the first 
five small cells combined in a single 
application and $55 per small cell for 
remaining small cells in same application***

Yes Yes*
Tennessee Code Annotated, Sections 13-
24-407(a) and 13-24-410(2)

Prohibited from imposing fees greater than 
$100 per small cell per year for attaching 
to government-owned structure

Yes No
Tennessee Code Annotated, Section 13-
24-407(a)

Prohibited from passing on consultant fees 
to applicants

Yes No
Tennessee Code Annotated, Section 13-
24-407(b)

Prohibited from requiring in-kind 
contributions from applicants

Yes No
Tennessee Code Annotated, Section 13-
24-407(e)

Prohibited from imposing fees not specified 
in Act

Yes No
Tennessee Code Annotated, Section 13-
24-407(e)

Prohibited from denying application except 
for grounds authorized in Act

Yes No
Tennessee Code Annotated, Section 13-
24-409(c)

Prohibited from enforcing height 
restrictions other than those authorized in 
Act

Yes No
Tennessee Code Annotated, Section 13-
24-408(a)

Does Prohibition Apply to

Prohibition Under State Law Citations
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Local 
Governments

Tennessee 
Department of 
Transportation

(TDOT)

Does Prohibition Apply to

Prohibition Under State Law Citations

Prohibited from requiring placement on 
specific poles or categories of 
poles—cannot require colocation on existing 
poles

Yes No
Tennessee Code Annotated, Section 13-
24-408(d)

Prohibited from setting minimum distances 
between small cells or their support 
structures

Yes No
Tennessee Code Annotated, Section 13-
24-408(d)

Prohibited from enforcing aesthetic 
standards unless the standards 1) are 
publicly available, written, generally 
applicable to all entities deploying 
infrastructure in public rights-of-way, and 
non-discriminatory; and 2) don't have the 
effect of prohibiting small cells

Yes Yes*
Tennessee Code Annotated, Sections 13-
24-402(1) and 13-24-411(2)

Prohibited from enforcing provisions to 
prevent obstruction with other utilities 
unless those provisions are generally 
applicable and non-discriminatory

Yes Yes*
Tennessee Code Annotated, Section 13-
24-411(1)

Prohibited from requiring small cells to 
comply with provisions to protect public 
safety unless those provisions are generally 
applicable and non-discriminatory

Yes Yes*
Tennessee Code Annotated, Sections 13-
24-405(7), 13-24-405(8), 13-24-405(9), 
and 13-24-411(1)

Prohibited from enforcing requirements 
that damage to rights-of-way from 
installation of small cells be repaired unless 
those provisions are generally applicable 
and non-discriminatory

Yes Yes*
Tennessee Code Annotated, Section 13-
24-411(4)

**Micro wireless facilities are small cells that do not exceed 24 inches in length, 15 inches in width, and 12 inches in 
height, for which any exterior antenna does not exceed 11 inches in length.  See Tennessee Code Annotated, Section 13-
24-402(13).
***Maximum application fees current as of January 1, 2020.  Maximum fees are increased by 10% every five years.  See 
Tennessee Code Annotated, Sections 13-24-407(a) and 13-24-410(2).

*Nothing in the Act precludes TDOT from exercising any regulatory power or conducting any action necessary to comply 
with 23 US Code 131 and Tennessee Code Annotated, Section 54-21-116, relating to the regulation of billboards or to 
satisfy any requirements of federal funding established by state and federal law.  Moreover, nothing in the Act restricts 
TDOT from the management of state rights-of-way or state-owned structures used to support small cells in state rights-of-
way as otherwise established by law.  See Tennessee Code Annotated, Sections 13-24-410(6) and 13-24-410(9).

Appendix D:  Authority of Local Governments and the State Under Public Chapter 819, Acts of 
2018 (continued)
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Appendix E:  Comparing Tennessee’s Small Cell Law to the FCC Order
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Appendix E:  Comparing Tennessee’s Small Cell Law to the FCC Order (continued)
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Appendix F:  Limitations Placed on Aesthetic Standards Adopted by 
Local Governments for Small Cells, by States with Small Cell Laws*

Tennessee ✔ ✔ ✔
Arizona ✔ ✔
Arkansas ✔ ✔ ✔ ✔ ✔
Florida ✔
Georgia ✔ ✔ ✔
Hawaii ✔ ✔ ✔
Illinois ✔ ✔
Indiana ✔
Iowa ✔
Kansas ✔
Michigan ✔ ✔ ✔ ✔ ✔
Minnesota ✔
Missouri ✔ ✔ ✔ ✔
Nebraska ✔ ✔ ✔ ✔
New Mexico ✔ ✔ ✔ ✔
North Carolina ✔
Ohio ✔ ✔
Oklahoma ✔ ✔ ✔
Rhode Island ✔
Texas ✔ ✔
Utah ✔ ✔
Virginia ✔
West Virgina ✔ ✔ ✔ ✔ ✔
Wisconsin ✔ ✔ ✔ ✔ ✔

^Includes states that require that aesthetic standards must be technically feasible or that aesthetic standards must not 
materially inhibit services.

Additional Notes:  For states with limitations listed as "other":  In Virginia, aesthetic standards cannot be enforced on 
privately owned land or structures where there is an attachment agreement with the structure's owner.  In Iowa, 
aesthetic standards cannot be enforced for existing support structures that don't already incorporate decorative 
elements.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

*The FCC preserved local authority to enforce aesthetic standards that are published in advance, no more burdensome 
than standards applied to other infrastructure, objective, and reasonable, in its 2018 small cell order.  However, 
requirements that aesthetic standards applied to small cells by states and local governments be 1) no more burdensome 
than those for other infrastructure and 2) objective were vacated and remanded to the FCC for further action by the US 
Court of Appeals for the Ninth Circuit in City of Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020). 
The Court upheld the remainder of the Order.  At this time, the ruling has not been appealed, and the FCC has not 
taken action on the portions of the Order that were vacated and remanded.

OtherState
Aesthetic Standards Must Be

Published in 
Advance

ObjectiveReasonable
Non-Discriminatory / 
Generally Applicable

Aesthetic Standards 
Cannot Have Effect of 
Prohibiting Service^
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Appendix G:  Does State Small Cell Law Authorize Local Governments 
to Require Colocation, Minimum Spacing, or Alternate Locations?*

Ohio No Yes
Subject to Limitations

Yes
Subject to Limitations

Oklahoma No Yes
Subject to Limitations

No

New Mexico No Yes
Subject to Limitations

Not Addressed

North Carolina Review Only# Yes
Subject to Limitations

Review Only#

Missouri No Yes
Subject to Limitations

No

Nebraska No Yes
Subject to Limitations

No

Michigan Not Addressed Yes
Subject to Limitations

Yes
Subject to Limitations

Minnesota Not Addressed Yes
Subject to Limitations

No

Kansas Not Addressed Not Addressed No

Maine Not Addressed Not Addressed Not Addressed

Indiana No No Yes
Subject to Limitations

Iowa Not Addressed Not Addressed Not Addressed

Hawaii No Yes
Subject to Limitations

No

Illinois No Yes
Subject to Limitations

Yes
Subject to Limitations

Florida No No No

Georgia Yes
Subject to Limitations

Not Addressed Yes
Subject to Limitations

Colorado Not Addressed Not Addressed Not Addressed

Connecticut Not Addressed Not Addressed Not Addressed

Arizona No Yes
Subject to Limitations

No

Arkansas No Yes
Subject to Limitations

Yes
Subject to Limitations

State Colocation Minimum Spacing Alternate Locations

Tennessee No No No
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Appendix G:  Does State Small Cell Law Authorize Local Governments to Require Colocation, 
Minimum Spacing, or Alternate Locations?* (continued)

State Colocation Minimum Spacing Alternate Locations

* Under the Federal Communications Commission's 2018 small cell order, minimum spacing 
requirements, just like aesthetic standards, are enforceable only if they are published in advance, 
reasonable, no more burdensome than standards applied to other infrastructure, and objective.  
However, requirements that aesthetic standards applied to small cells by states and local governments 
be 1) no more burdensome than those for other infrastructure and 2) objective were vacated and 
remanded to the FCC for further action by the US Court of Appeals for the Ninth Circuit in City of 
Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020).  The Court upheld the 
remainder of the Order.  At this time, the ruling has not been appealed, and the FCC has not taken 
action on the portions of the Order that were vacated and remanded. The FCC's order doesn't 
specifically address state or local requirements for colocation or alternate locations.

# North Carolina authorizes local governments to require that applicants seeking to install new poles 
evaluate the reasonable feasibility of colocating their small cells on existing structures within their 
search area and, as part of application, authorizes local governments to require information necessary 
to determine whether colocation is feasible.

Note:  Delaware not shown because its small cell law applies only to its department of transportation; 
other 22 states not shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

West Virginia Not Addressed Not Addressed Not Addressed

Wisconsin Not Addressed Not Addressed Yes
Subject to Limitations

Utah No No No

Virginia Not Addressed Not Addressed Yes
Subject to Limitations

Rhode Island Not Addressed Not Addressed Not Addressed

Texas Not Addressed Not Addressed Not Addressed
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Appendix H:  Limitations on Local Requirements to Use Alternate 
Locations for Small Cells in States with Small Cell Laws that Authorize 

Local Governments to Require Alternate Locations*

Arkansas ✔ ✔ ✔ ✔
Georgia ✔ ✔ ✔ ✔
Illinois ✔ ✔ ✔
Indiana ✔ ✔ ✔ ✔
Michigan ✔ ✔ ✔
North Carolina ✔
Ohio ✔ ✔
Virginia ✔ ✔ ✔
Wisconsin ✔ ✔
*The Federal Communications Commission's 2018 small cell order doesn't specifically address state or local requirements for 
alternate locations.

Additional Notes:
— In Arkansas and Georgia, can be enforced only in residential areas; in Indiana, can be enforced only for new poles; in 
Virginia, can be enforced only if facility exceeds height restrictions, is located in historic district or an area where local 
government has spent 35% of its general fund operating revenue since 1980 on putting utilities underground; or location isn't 
designed to support small cells.
— North Carolina authorizes local governments to require that applicants seeking to install new poles evaluate the 
reasonable feasibility of colocating their small cells on existing structures within their search area and, as part of 
application, authorizes local governments to require information necessary to determine whether colocation is feasible, but 
the state does not specifically authorize local governments to require the use of alternate locations.
— Delaware not shown because its small cell law applies only to its department of transportation; Colorado, Connecticut, 
Iowa, Kansas, Maine, New Mexico, Rhode Island, Texas, and West Virginia not shown because spacing requirements not 
addressed in their small cell laws; Tennessee, Arizona, Florida, Hawaii, Kansas, Minnesota, Missouri, North Carolina, 
Nebraska, Oklahoma, and Utah not shown because their laws prohibit local minimum spacing requirements; other 22 states 
not shown have not enacted small cell laws.

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

State
Alternate Location Must Be 
Within Distance Specified in 

Law

Alternate Location Cannot Impose
Other

Technical Limits
Unreasonable / Significant 

Added Costs





101WWW.TN.GOV/TACIR

Small Cell Wireless Facilities and Public Rights-of-Way:  Assessing the Effects of Public Chapter 819, Acts of 2018

Appendix I:  Limitations on Minimum Spacing Requirements Adopted 
by Local Governments for Small Cells in States with Small Cell 

Laws that Authorize Local Governments to Set Minimum Spacing 
Requirements*

Arizona ✔ ✔ ✔
Arkansas ✔ ✔ ✔ ✔
Hawaii ✔ ✔ ✔ ✔ ✔
Illinois ✔ ✔
Michigan ✔ ✔ ✔ ✔ ✔
Minnesota ✔
Missouri ✔ ✔ ✔ ✔ ✔ ✔
Nebraska ✔ ✔ ✔ ✔ ✔ ✔
New Mexico ✔ ✔ ✔
North Carolina ✔
Ohio ✔ ✔ ✔ ✔ ✔
Oklahoma ✔ ✔ ✔ ✔

Source:  TACIR staff review of state laws; and Federal Communications Commission 2018.

State

Requirements Must Requirements Cannot

OtherBe 
Reasonable

Be Generally 
Applicable/Non-
Discriminatory

Only Apply 
to Ground-
Mounted 

Equipment/ 
Poles

Be in 
Ordinance

Include 
Waiver

Be Imposed 
to Protect 
Safety or 
Prevent 

Damage to 
Other 

Utilities

Prohibit 
Service

Apply to 
Colocations

*Under the Federal Communications Commission's 2018 small cell order, minimum spacing requirements, just like aesthetic standards, are 
enforceable only if they are published in advance, reasonable, no more burdensome than standards applied to other infrastructure, and 
objective.  However, requirements that aesthetic standards applied to small cells by states and local governments be 1) no more burdensome 
than those for other infrastructure and 2) objective were vacated and remanded to the FCC for further action by the US Court of Appeals for the 
Ninth Circuit in City of Portland v. United States, 2020 U.S. App. LEXIS 25553 (August 12, 2020).  The Court upheld the remainder of the Order.  
At this time, the ruling has not been appealed, and the FCC has not taken action on the portions of the Order that were vacated and remanded.

Additional Notes:
— In Minnesota, spacing requirements may apply only to small cells that exceed height restrictions in state law.
— Delaware not shown because its small cell law applies only to its department of transportation; Colorado, Connecticut, Georgia, Iowa, Kansas, 
Maine, Rhode Island, Texas, Virginia, Wisconsin, and West Virginia not shown because spacing requirements not addressed in their small cell 
laws; Tennessee, Florida, Indiana, and Utah not shown because their laws prohibit local minimum spacing requirements; other 22 states not 
shown have not enacted small cell laws.
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Appendix J:  Maximum Application Fees Allowable for Small Cells in 
States with Small Cell Laws that Set Maximum Application Fees and 

Maximum Number of Small Cells Allowed in Single Application
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Appendix J:  Maximum Application Fees Allowable for Small Cells in States with Small Cell Laws 
that Set Maximum Application Fees and Maximum Number of Small Cells Allowed in Single 

Application (continued)
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Appendix J:  Maximum Application Fees Allowable for Small Cells in States with Small Cell Laws 
that Set Maximum Application Fees and Maximum Number of Small Cells Allowed in Single 

Application (continued)


	Summary and Recommendations:  Protecting Community Aesthetics While Improving Wireless Service Under Tennessee’s Small Cell Law
	Small cells are being used to improve the performance of mobile wireless networks.
	Multiple applications in transportation and other sectors could potentially be supported by small cells, though questions remain.
	Tennessee’s small cell law creates a consistent statewide framework for local governments, with greater flexibility for TDOT.
	The Act’s effect on broadband deployment in unserved areas has been minimal, though industry says it has facilitated investment in state.
	Existing caps on application fees don’t cover costs for some local governments.
	The Act generally preserves local authority to manage public rights-of-way.
	Local governments have authority under the Act to enforce aesthetic standards, but greater authority may be warranted to address long-term concerns.

	Analysis:  Public Chapter 819, Acts of 2018, Small Cell Wireless Facilities, and Public Rights-of-way
	Use of wireless service continues to grow, necessitating improvements to wireless networks.
	Small cells improve the capacity of wireless networks, enhancing existing service and supporting the rollout of 5G.
	Whether small cells fulfill their potential to support new or enhanced wireless applications, including smart transportation applications, remains to be seen.
	Public Chapter 819 creates a consistent regulatory framework for local governments and flexibility for TDOT; inconsistencies with the Federal Communications Commission’s order don’t require action.
	The Act has had minimal effect on broadband expansion in unserved areas.
	Wireless providers say the Act helped accelerate deployment of small cells in Tennessee, but time limits for review could burden some communities.
	The effect of small cells on local aesthetics is a source of widespread concern.
	Local authority to manage public rights-of-way is preserved in Tennessee’s small cell law.
	Maximum application fees allowed under state law don’t always cover costs related to small cells, according to some local officials.
	States and local governments cannot deny small cell applications on basis of health concerns for facilities that meet regulations, under federal law.
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