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5G wireless is available now for manufacturing use cases. But this newest generation in digital wireless is still 
developing, as mobile operators deploy it in different frequencies. Manufacturing leaders should start 
leveraging 5G while planning for more extensive use over the next three to five years. 

From a technical viewpoint, 5G is the next generational advance in digital wireless networks. It uses new encoding that can enable better 
performance compared to 4G/LTE and more flexible use of airwaves. 

Wider channels, 
which speed up data.

WHAT 5G MEANS

The potential for 5G is based on three key differences with 4G:

1

Because 5G can use low, mid, and high frequency bands, the actual performance and range of a given 5G network today can vary 
widely among mobile carriers. Many of the earliest 5G networks used lower frequencies, with performance just slightly better than 
current 4G/LTE networks. 

Lower latency, which 
minimizes network delays.

The capacity to connect lots and 
lots of devices, which enables 
large-scale smart device networks.

2 3

The new 5G air interface has the potential 
for much lower latency and much greater 
flexibility compared to 4G:

• Lower latency means there is minimal delay in       
the processing of computer data over the network.   
That’s a big factor in situations where network        
responsiveness and shorter lag times are key.

• Greater flexibility means the network can 
       combine channels to achieve much higher speeds   
       and throughput.
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Like other cellular networks, 5G divides an area into cells, each 
with a radio base station that subdivides the cell into sectors, 
encodes data and sends it via radio waves. Each cell connects 
to the network backbone for switching and roaming services. 

Like 4G, 5G uses OFDM encoding but on both the downlink 
and the uplink. 

Manufacturing leaders should note that some early 5G offerings 
are not leveraging new, dedicated 5G spectrum. Instead, they 
rely on a capability that lets 5G opportunistically make use 
of existing 4G spectrum. As a result, network performance 
from an end user viewpoint may be only somewhat 
better than 4G.

HOW 5G WORKS

5G is “spectrum agnostic.” That means it can use:

Low-band frequencies, below 1 GHz.

HOW 5G IS DEPLOYED OVER THE AIR

Mid-band frequencies, from 
1 to 6 GHz in the U.S.

High-band frequencies above 24 GHz 
(the domain of millimeter wave).

The greater 5G flexibility has a big impact. With 5G operating in 
low and mid frequency bands, the network can combine three 
100MHz channels and even make use of additional 20MHz 4G 
channels. With 5G in high bands, the network can combine up 
to eight 100MHz channels. 

By contrast, while 4G enables combining up to seven channels, 
each channel is only 20MHz, or 140MHz of total spectrum. 
Today’s 5G phones are capable of using more than this. 
As 5G SA with NR CA support becomes available, devices 
will have access to more and more spectrum.
 
Mobile operators must leverage higher frequency airwaves 
to achieve 5G’s full potential.

For manufacturers, 5G performance 
from a given mobile operator is 
a combination of deployed 
frequencies and the amount of 
available spectrum.

The initial 5G services typically used 4G and 5G connections (an approach called “non-standalone access” or NSA) in lower 
frequencies. As mentioned previously, the resulting performance was only somewhat better than 4G/LTE. The first “standalone access” 
(SA) 5G service in mid-band frequencies went live with T-Mobile USA using the 2.5GHz band. 
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The game changer for other carriers’ U.S. 5G service is their 
access to other mid-band frequencies, specifically the C-band’s 
n77 section, which spans from 3.3 to 4.2GHz. In early 2022, 
AT&T and Verizon launched their mid-band 5G service in the 
3.7GHz band. 

Mid-band spectrum is still somewhat limited and valuable, 
which is why the initial C-band auction raised $80 billion 
dollars in the US. The good news is, there’s yet another 
spectrum auction starting in July to help fill the need for 
more mid-band. That means that mobile operations can 
leverage exiting cell sites to deploy 5G service that 
dramatically improves speed and throughout compared 
to 4G.

Ookla’s Speedtest Global Index rankings, published in 
April 2022, confirms the performance improvements 
enabled by the mid-brands frequencies:

For comparison, the overall average 4G download speed in 
the US, for 2018, ranged from 15.3 Mbps at the busiest hour 
to 28.8 Mbps at the quietest hour, according to a news story by 
9to5Mac. The fastest 4G speeds were recorded in South Korea: 
an average of 47.1 Mbps and peak of 55.7 Mbps.

This newly level mid-band 5G 
playing field will enable 
manufacturing leaders to more 
easily compare 5G services in terms 
of demonstrated range and 
performance, as well as pricing and 
contract terms.

          Looking only at tests taken on a 5G connection, 
T-Mobile had the fastest median 5G download speed in 
the U.S. at 191.12 Mbps during Q1 2022, a slight increase 
over Q4 2021. Verizon Wireless remained second but saw 
a strong increase in 5G C-band spectrum in January. AT&T, 
which also turned on new 5G spectrum during Q1 2022, 
remained third at 68.43 Mbps—roughly the same speed 
it recorded in Q4 2021.

“

”

https://www.speedtest.net/global-index/united-states#market-analysis
https://9to5mac.com/2019/02/20/4g-speeds-us-performance/
https://9to5mac.com/2019/02/20/4g-speeds-us-performance/
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Manufacturing leaders now are struggling with three key 
business priorities:

Finding workers and developing expertise

HOW TO EXPLOIT 5G IN MANUFACTURING

Stabilizing the supply chain

Adjusting operations to deal with sudden, 
massive shifts in customer demand

With the availability of 5G wireless networks, manufacturing 
leaders can start to harness its key capabilities to serve 
those priorities:

high speed low latency 

high reliability capacity to support 
vastly more end devices

Manufacturing leaders can apply these capabilities in initiatives to reduce costs, cut times, streamline support, increase productivity, and 
grow capacity. In the near-term, harnessing 5G means using 5G-capable smartphones, tablets and other mobile devices to improve 
existing business processes such as worker training, location tracking, inventory management, and fleet management. These are 
processes that lend themselves to identifiable and achievable return on investment (ROI). 

5G mobile devices with mid-band 5G service can handle much more data-intensive applications than 4G. 5G’s low latency makes 
applications and networking much more responsive in the end user’s experience. 

These capabilities can improve existing applications or enable new ones:

Asset tracking and precision location for improved 
transparency of the supply chain.

Augmented/Virtual Reality (AR/VR) for:

Faster, more effective worker training.

On-the-job skills development.

Predictive maintenance.

Remote interactive troubleshooting and support.

Real time location data, including location 
intelligence, and vehicle performance data for 
optimizing fleet management.

Live remote monitoring of production assets, 
such as factory acceptance tests.

Simplified real-time machine monitoring 
and controls.

AI-controlled vision cameras the length 
of the assembly line.
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Mobile operators are facilitating certification of 5G devices for their 
respective networks, partnering with a growing array of device makers. 
As 5G is integrated into industrial IoT devices, autonomous vehicles, robots 
and drones, mobile operators are expanding their partnerships with 
manufacturing software vendors to create packaged, targeted 
manufacturing 5G solutions that can be deployed quickly. 

These solutions let manufacturing leaders focus on identifiable ROI and 
prioritize factory cost-savings and productivity improvements that make 
sense for their plants. 

Further out, 2025-2027 or later, as still more spectrum becomes available, 5G 
will support even higher data speeds and throughput. With the potential to 
be deployed as a private wireless network, 5G then will be able to “envelope” 
large-scale factories and replace industrial wireline infrastructure.

THE GROWING VALUE OF THE 
5G ANS ECOSYSTEM

Assess the potential benefits of standardizing on 5G mobile devices 
that are compatible with mid-band 5G.

Evaluate 5G solutions offered by mobile network operators to 
identify packages that can be deployed quickly and deliver 
measurable ROI. Specifically:

RECOMMENDATIONS FOR
MANUFACTURING LEADERS

What frequencies does the operator support for 5G?
Are those frequencies available at specific factory and 
facilities locations?

What is the demonstrated performance of the operator’s 5G 
service at these locations?

What 5G-compatible mobile devices are available for a 
given solution?

What is the operator’s roadmap for evolving and optimizing 
its 5G service (for example, using Carrier Aggregation to 
enable wider 5G channels and/or extend 5G range).

Incorporate 5G capabilities into their mid-to-long-range technology planning 
for “Smart Factory” initiatives to position the organization for still faster 5G 
speeds that will minimize the need for wireline infrastructure.



Manufacturing leaders face an array of business 
problems in the wake of the global pandemic and other 
ongoing global disruptions. With the advent of mid-band 
5G services in the U.S., these leaders can begin now to 
leverage 5G for critical initiatives such as factory 
automation, human capital development, and supply 
chain stabilization.

CONCLUSION

To learn more about T-Mobile’s unique 
advantages in the manufacturing space, 
visit our website or contact 844-983-2351.

Capable devices required; coverage not available in some areas. Fastest 
based on median, overall combined 5G speeds according to analysis by 
Ookla® of Speedtest Intelligence® data 5G download speeds for Q1 2022. 
See 5G device, coverage, & access details at T-Mobile.com. 5G use cases 
are still emerging and new devices being created; see rep for details on 
current 5G capabilities & services.
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