
Take, for example, a star network based on 
LoRaWAN technology. This communicates 
data directly into a single gateway from 
internal or external sensors – attached at 
distances up to 20 kilometres away. Despite 
the distance, the network operates without 
the complex coverage analysis which would 
be necessary to support a mesh network in 
the same application.

Any smart city application will also want to 
maintain a strong hold on cost. In LoRaWAN 
applications, low operating costs are 
supported by battery-operated sensors, 
which can run for up to 20 years. It also 
eliminates the sensor power-source wiring 
used in GSM, LTE or Wi-Fi networks.  
With a receiver current of 4.5 mA, the latest 
Semtech SX126x family provides a 50% 
reduction compared to the previous 
generation, and a high power option of  
+22 dBm. This extends battery life of 
LoRa-based sensors by up to 30%, which 
dramatically reduces the frequency of 
battery replacement.

A choice of operating bands is also essential 
for extending flexibility to different applications. 
Some smart cities may choose to operate the 
LoRaWAN in the unlicensed ISM band. This 
delivers minimal or no spectrum costs, while 
operating via an external service delivers 
added flexibility for a low connection fee. 

Operating with multiple and competing 
network service providers helps smart cities 

to drive down costs, or they can choose  
to deploy a municipal city-wide network to 
host different applications. This can allow 
the cost to be offset by leasing bandwidth 
to companies within the city.

The robust signalling provided by LoRa  
can penetrate through buildings to ensure 
coverage in dense smart city areas. This 
can mean that a city can use a single 
gateway to cover multiple buildings, which 
are situated at up to two kilometres away 
– and ensure a long reach compared to 
other wireless solutions.

In addition to simple and secure installation, 
smart cities will also have the confidence  
of integrated AES-128 encryption and the 
flexibility of a seamless and scalability 
network. Support from the LoRa ecosystem 
will provide multiple sources and providers for 
hardware, while the LoRa Alliance will certify 
sensors and other devices for interoperability.

Measuring the benefits
Developing the networks and systems 
to produce more efficient, citizen-rich 
smart cities will require some innovative 
thinking from engineers and city leaders 

alike. Currently, there are 14 categories 
of indicators which have been included 
by the International Standards 
Organisation: these can help to 
measure the metrics of networking 
initiatives.

The growing proliferation of smart city 
technology can enhance the experience 
and effectiveness within many areas. 
These can include street lighting, traffic 
light maintenance, predictive mainte-
nance, traffic flow, parking management, 
and many more areas. The reliability,  
long range and battery-saving nature  
of LoRaWAN means that this list is  
likely to continue to expand rapidly. 

As the world moves into a more 
populous landscape, engineers and 
smart city leaders are going to have to 
look carefully at the different choices for 
smart sensing and control. It is only by 
making the right choices at the right 
time that efficient networking will be 
able to collect and analyse data from 
thousands of connected devices to 
deliver the technology and services 
smart cities require. 
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Developing the networks and systems to produce more efficient, citizen-rich 
smart cities will require some innovative thinking from engineers and city 
leaders alike.
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Figure 2. The gateways support bidirectional communication and can simultaneously process messages from many LoRa-based 
sensor nodes. Each sensor message is picked up by all of the gateways within its range, and each gateway can support between 
8 to 64 channels. This allows millions of messages per day to be processed by the network.


