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STATE OF 5G/SMALL CELL TECHNOLOGY
5G/Small Cell has become an important topic in many ways since 2017. There are several terms that are used in discussions regarding  
5G/Small Cell, so this State of the Technology tech box begins with definitions. These definitions clarify how they are used in this tech box – 
others might define these terms slightly differently:
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GLOSSARY:
5G:  5G stands for “5th generation mobile network.”  As wireless or mobile 
networks have developed through the years, the major developments have 
been labeled 1G, 2G, 3G, etc. 5G is a technology that utilizes different spectrum 
in a way that can make it more accessible, with less interference than previous 
generations.

IoT:  Internet of Things – the 5G technology is often thought of in terms of 
cell phones. One aspect of 5G that is considered a significant opportunity is 
connecting all of the different “smart” devices. This includes phone but could 
also include public sector devices (sensors, first responder communication 
equipment, traffic signals, etc.), home smart devices, business equipment, and 
machines. The development of 5G includes the ability from the technology side 
to be the connecting network and the ability to connect to this network within 
all of these devices.

Small Cell:  One way that the signal is transmitted through the network is 
through cellular devices. There are several types of Small Cells, but this part of 
the 5G network has some similar features. They are low power and utilize the 
shorter spectrum waves, thus they need to be deployed in greater density than 
previous generation cells.  

Macro Cells:  Small Cell is one type of transmitting and receiving device – 
macro cells are another. These utilize a similar methodology as previous 
generation tower networks and are used to fill in where Small Cells are not 
practical. They cover more geography, but lose some of the capacity and speed 
that Small Cells provide.

Towers:  Small and macro cells must be attached to something. The 
supporting structure can be a building, water towers, utility poles, free-standing 
towers, posts, etc. The height of these structures depends on the use of the 
cell and how they are connected in the network.

Fiber:  The Small Cells and macro cells in a 5G network are the sending and 
receiving components of the network. One of the benefits of this technology 
and network is to be able to process significantly greater amounts of data at 
higher speeds than previous generations. To do that, the cells will have to be 
connected to fiber. Thus, the vast majority of cells will require fiber run to them 
(and also require power).  



DEPLOYMENT OF 5G/SMALL CELL:
5G technology is currently being deployed, both from the network side and in devices. There are many advertisements currently on television 
in which a carrier describes their network as the most comprehensive or most fully deployed network. But, what does that mean?

To understand the current deployment of 5G, it is important to understand the math.  

Costs:  5G technology is expensive to deploy.  With the cost of the equipment, having to have fiber to the vast majority of transmitters/
receivers, the cost of the place to put the tower (or connect the cell), power to each cell, etc., the costs add up quickly.

Revenue:  The current deployment challenge in the early 2020s is the revenue to support the costs of the deployment. Where does the 
revenue come from?  5G/Small Cell will eventually be used for cellular service, public uses and business cases. As of 2021, what is readily 
available in the marketplace are cellular service and some public. Because of that, carriers are selling to cellular customers (notice the ads on 
television highlight cellular coverage) and municipalities. The municipal applications do not go extensively beyond the 4G applications at this 
point, but there are devices that utilize 5G/Small Cell technology and, thus, can help pay for 5G network components and will be available for 
the improvements that will come with 5G rollout.  

The cellular coverage is often from macro cells and towers because they require less densification of infrastructure and are, thus, cheaper 
to deploy. Because of this type of deployment, it is accurate for carriers to say that they have 5G technology available, but not Small Cell (in 
most areas).

IoT and business use cases will come, but there are very few developed applications that extend beyond 4G for businesses. Because that 
revenue is not definable, it is difficult to count on it as a way to offset the high costs of deployment.

As of 2021, there are reports of 5G being deployed in 50-100 cities. There are some questions of whether these deployments are macro or 
Small Cell and if they are permits (planning for deployment) or actual cell installations. Because being the first in an area can be beneficial 
(for location and presence), some permits are being applied for with deployment dates undetermined.

To be sure, there are 5G-related Small Cell and macro tower deployments across the country. But, getting firm figures on scale of 
deployments, their capacity and use cases are difficult to specifically quantify.

RAMIFICATIONS OF 5G/SMALL CELL FOR COMMUNITIES:
You have probably heard about the recent history of 5G/Small Cell deployment rules, but since it is so important for each community to 
understand, what follows is a summary of where we are regarding governance of 5G/Small Cell deployment.

The Federal Communications Commission (FCC) elevated 5G/Small Cell technology as a matter of the United States’ competitiveness 
in the world. Then FCC Chair Ajit Pai commented, “U.S. leadership in 5G technology is a national imperative for economic growth and 
competitiveness” (David Shepardson, Reuters, September 28, 2019). In December 2018, the FCC issued a Declaratory Ruling that defined the 
process and path for accelerating 5G deployment.  

To hasten 5G deployment, the Declaratory Ruling limited local government decisions regarding:
• The time allowed to review 5G-related permits (shot clock)
• The fees that can be charged in 5G-related permits
• Criteria that could be used to approve or deny 5G-related permits (aesthetic concerns, health concerns, colocation, etc.)

Current Acting FCC Chairwoman Rosenworcel reiterated similar sentiments regarding the need to deploy 5G rapidly. “(I)f we want broad 
economic growth and widespread mobile opportunity, we need to avoid unnecessary delays in the state and local approval process. That’s 
because they can slow deployment” (fcc.gov/5G).

The Declaratory Ruling went into effect in January 2019. Some local governments had concerns about whether their guidelines could be 
ready in January, so the FCC granted that those guidelines were not required to be in place until April 15, 2019. The Declaratory Ruling is 
currently in effect. There have been legal challenges to the Ruling, which will be described below.



In December 2018, twenty-two states also passed laws to streamline 5G/Small Cell deployment. The list of these states and a summary of 
their laws can be found at: https://broadbandnow.com/report/5g-small-cell-deployment-state-laws/.

Shortly after the 2018 Declaratory Ruling was approved, several cities challenged the loss of control in court. August 12, 2020, the 9th Circuit 
Court ruled on these challenges. For the most part, they upheld the FCC Ruling. One notable exception was that the Court loosened the 
restrictions on communities in determining aesthetic criteria for 5G/Small Cells. For a more detailed description of the Declaratory Ruling and 
the Court decision, please follow this link: https://www.hrgreen.com/articles/fcc-small-cell-order-updates/.

There have been several discussions regarding the FCC restrictions in the United States House and Senate. As of the writing of this State of the 
Technology tech box, none of the bills with language related to the FCC Declaratory Ruling have been passed. If updates occur on this issue, the 
APWA Government Affairs team can provide information at: https://www.apwa.net/MyApwa/Apwa_Public/Government_Affairs.aspx.

A topic that is discussed at different levels of intensity in different communities are the possible health risks that could be posed by 5G/Small 
Cell transmissions. This is a difficult topic because there is not convincing scientific evidence that clearly stipulates if there could be health 
risks, at what levels of transmission, etc. Given the lack of scientific evidence either way, it can be important not to dismiss concerns outright 
or get caught up in the advocacy for or against.

Questions regarding health risks of the density of 5G transmissions were raised with the FCC. In September 2019, the FCC decided not to 
review radio-frequency exposure limits. Thus, 5G rollout could continue without additional review of health risks. Moreover, permits for 5G/
Small Cell cannot be denied on the basis of health risks.

There are important details to understand in this decision. The FCC did not communicate that there are no health risks.  What their decision 
did was to say that the existing limits on exposure were adequate for safety. The key is that there are limits to emissions already in place and 
5G-related transmission equipment cannot cumulatively go over those limits. Thus, the FCC decision was that the current limits are safe and 
this new technology cannot lead to cumulative emissions going over those limits.

Local governments can be put in a difficult position regarding health concerns with 5G transmissions. Some citizens might be very concerned 
about this (and organized around it). Yet, the local government cannot deny the permit on the basis of health risks.  

The answer to this dilemma is for local governments to require, as part of their permit process, a system to quantify and verify each 
5G-related transmission device’s transmissions and how it fits into the cumulative transmissions for its emission pattern. This can be done. 
And, if there are vocal concerns about health risks, it is a way for the local government to show that they are doing all they can within the 
guidelines imposed upon them. 

WHAT LOCAL GOVERNMENTS CAN DO:
5G is coming – either at a macro tower level or in Small Cells.  And, there will be great things about the speed, capacity, low latency and 
applications that are developed. But, local governments are currently facing and will continue to face challenges regarding permit approvals, 
aesthetics, staff hours and health concerns. A key understanding is: You are not powerless.

Below are some steps you can take to maintain some control and deploy this technology in a win/win for your community and the providers. 
This assumes that the providers are seeking a win/win — the vast majority are, as long as rules are fair and consistent:

• Math – consider the math of 5G described above. Providers do not yet have what they hope to be one of the largest pieces of the 5G 
math equation (business use cases). Therefore, the two biggest sources of revenue right now are: cellular customers and municipal uses.  
Cities are writing checks that businesses are not. If you are considering Smart City applications, that is a perfect opportunity to provide a 
carrot for working together on 5G deployments. If you are considering Smart City deployments, it might be a good idea to consider how 
you can utilize that in discussions with providers, rather than letting that opportunity go by with a third-party purchase.

• Understand the FCC Declaratory Ruling and what that means for your community. This does not have to be an exercise in fear – the 
following bullet points are to help decipher your options (but, you have to understand it first to really use them).

• Know your costs – part of the FCC Ruling provides limits on what can be charged in the permit and inspection process. BUT…it also 
stipulates that reasonable fees can be charged if there is documentation of the costs and that they are fair and consistently applied.  If 
you have a rate study that shows your real costs and you are consistent in how you charge them, you do not have to lose money.

• Work with providers – if you develop a fair process that takes into account the needs in your community (timelines, aesthetic issues, etc.) 
and work with providers, as long as they are fair and consistent, most providers would rather work with you than to try to go to court with 
all of the communities they will be working with.  

• Remember your carrots – if you are considering Smart City, you could be a source of revenue they are looking for. Also, if you can 
streamline your process (lower their time to market – or at least make it consistent), they will make concessions to speed up the process.  

• Health concerns – there are steps you can take to control emissions, but it takes some understanding of the technology and how it 
is deployed. Steps to control emissions should probably be done as a matter of conscience, but it will be particularly important if any 
citizens become vocal with their concerns.  

• Understand the grey areas – the FCC left a lot of grey areas in their ruling. Those grey areas either get defined by the provider (if the 
community lets the provider lead), by an agreement with the provider or in court. Some communities have decided to go to court to 
hopefully strengthen their case (and that of other communities). It is important to know what the grey areas are and the limits you are 
willing to push.  
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