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GROWING THE IOT:  
FROM NETWORKS TO DEVICES

The internet of things (IoT) has arrived, at least according to those on the front lines of the industry. 
Already personal fitness trackers and other wearables are becoming mainstream; wireless networks in 
some cases are connecting more things than people; and cities, industrial conglomerates and others are 
increasingly deploying smart applications leveraging sensors, networks and analytics.

But those in the IoT industry would also agree that the sector remains in its infancy. Most solutions in the 
space remain siloed, and a plethora of vendors continue to offer a wide range of disparate wireless networks, 
devices and solutions in an effort to lock customers into their respective technologies and platforms. 
Indeed, the fractured nature of today’s IoT market mirrors the early days of the internet itself. 

This FierceWireless eBrief will delve into this nascent but potentially explosive sector from the perspective 
of the networks connecting the IoT, and the devices leveraging it.
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Today there are a large and growing number of low-
power, wide-area networks (LPWANs) targeted at 
the internet of things (IoT). The options available to 
IoT shoppers are growing by leaps and bounds. The 
situation raises two important questions: Which 
networks provide the best services, and which will 
stick around for the long haul?

It’s still early days for LPWANs in terms of rollouts 
and commercial deployments. As pointed out by 
Aapo Markkanen, principal research analyst within 
the IoT group at Gartner, caution is still required 

when making comparisons between the different 
options. However, a clear line can be drawn between 
those technologies that fall under the 3GPP 
standardization umbrella and use licensed spectrum, 
and those that are proprietary solutions or based on 
non-3GPP standards and use unlicensed spectrum.

“There will be a gravitation towards 3GPP 
technologies,” predicted Markkanen, noting that 
services tend to be more reliable with licensed 
spectrum. “But there will be a strong element of 
fragmentation in the foreseeable future—at least in 
the next five years.”

Gartner currently forecasts that in 2022 there will 
be an installed base of 1.5 billion active LPWAN 
connections. Of these, 56% are expected to run on 
the 3GPP-based LPWAN technologies and 44% 
will use non-3GPP technologies.

The 3GPP LPWAN technologies include:
• LTE Cat-M1 (LTE-M)
• Cat-NB1 (narrowband IoT/NB-IoT)
• EC-GSM-IoT

IOT NETWORK TECHNOLOGIES: PLACE YOUR BETS
By Anne Morris

“There will be a 
gravitation towards 3GPP 
technologies.” 

Aapo Markkanen, principal 
research analyst, Gartner
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While European operators including Deutsche 
Telekom, Telefonica and Vodafone initially 
focused on NB-IoT, AT&T and Verizon are both 
pursuing LTE-M. In fact, both AT&T and Verizon 
recently announced their full nationwide launch 
of their respective LTE-M networks. Meanwhile, 
there has also been some momentum in Europe 
and other regions behind LTE-M: At the recent 
Mobile World Congress 2017 trade show, KPN 
(Netherlands), KDDI ( Japan), NTT DoCoMo 
( Japan), Orange (Europe, Middle East and Africa), 
Telefonica (Europe), Telstra (Australia) and Telus 
(Canada) all confirmed support for the global 
deployment of LTE-M.

“It’s an intriguing moment,” said Markkanen, 
pointing to the uncertainty over when NB-IoT 
might be widely commercialized because the 
standard was completed faster than is usually the 
case. “The implementation will be more complicated 
as a result … We think that Cat M1 will be more 
important.”

Non-3GPP technologies include LoRaWAN, 
Sigfox and random phase multiple access (RPMA) 
from Ingenu, among others. Markkanen sees 
LoRaWAN—the LPWAN specification promoted 
by the LoRa Alliance—as a good complement to 
NB-IoT or LTE-M, for instance. He also noted 
that LoRa is an interesting market for service 
providers that do not own spectrum, such as cable 
operators. Comcast, for example, is working with 
Semtech and others to build a LoRa network in 
cities including Philadelphia, Chicago and San 
Francisco. Thus, it’s clear that there are a wide range 
of options in the LPWAN space. A closer look at 
the divergent strategies of AT&T and Senet, below, 
helps to show exactly how this space is evolving:

AT&T’S CHOICE
AT&T has firmly pinned its flag to the LTE-M 
mast. The operator completed the nationwide 
deployment of its LTE-M network recently 
following a successful pilot of the technology at 
AT&T Labs in San Ramon, California. It expects 
to roll out LTE-M in Mexico by the end of 2017.

David Allen, director of product development at 
AT&T, said the carrier’s technology pilot showed 
how important it was to bring an entire ecosystem 
together for an LPWAN offering. The operator 
is using Nokia and Ericsson for the radio access 
network (RAN) portion of the service; Altair, 
Qualcomm and Sequans for chipsets; and Sierra 
Wireless, Telit, u-blox and WNC for LTE-M 
modules.

“We need more than just a network,” said Allen. 
“We need certified LTE-M modules, IoT starter 
kits based on LTE-M, and data plans. That’s what 
makes for a successful launch.”

AT&T chose LTE-M over all the other options 
because of aspects such as mobility and the fact 
that the technology supports over-the-air software 
upgrades and Voice-over-LTE (VoLTE). LTE-M is 
also very straightforward to deploy for an operator 
with an existing LTE network.

AT&T is currently testing LTE-M use cases such 
as smart pallets with partner RM2; smart water 
meters with partner Capstone Metering; smart 
beverage fountains with partner PepsiCo; consumer 
devices such as wearables with partner Samsung; 
shipping container monitoring with partner Xirgo 
Technologies; connected vehicles and fleet and 
asset management with partner CalAmp; and home 
security and automation with Telular.

Allen added that AT&T believes that LTE-M can 
do everything that NB-IoT can do and more. “You 
cannot say the reverse,” he commented. “That being 
said, we have not ruled out NB-IoT … We will see 
how the market evolves.”

With regard to the other technologies on the 
market, Allen said it remains to be seen whether 
some of the providers will still exist in three or 
five years’ time. Furthermore, companies have to 
question whether the very low data rates supported 
by Sigfox, for example, will be all they will ever 
need. The objective of 3GPP, the mobile industry’s 
standards-setting association, is also to promote 
mass-market scale on a global basis, to ensure that 
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low-cost modules and equipment are available.

Allen does see a future role for LoRa, however. 
In the case of Orange in France, for example, the 
operator can use this alternative technology to 
complement its LTE footprint, which might not 
be the same as its 2G footprint. “Our LTE-M 
footprint will match that of our LTE network,” 
Allen added.

SENET GOES FOR LoRaWAN
Senet has its roots in EnerTrac, a tank-monitoring 
system for the fuel delivery industry that remains 
its most deployed application and also serves as an 
important proof point for end-to-end, vertically 
integrated IoT solutions.

Senet, which describes its solution as the “sensible 
IoT network,” is building a network based on 
LoRaWAN. It now has coverage in 220 U.S. cities 
with a focus on major metropolitan areas as well as 
locations “where customers are,” said Dave Kjendal, 
the company’s CTO and EVP of engineering. 

Kjendal said Senet decided that LoRaWAN was 
the best option for the company’s network because 
it offered the ability to address “the broadest set of 
products” compared with competing technologies. 
It is also an open standard, thus fostering a broad 
vendor community to support applications, and 

is able to handle devices in motion such as asset 
tracking and other mobile IoT applications.

“It’s gaining momentum in the unlicensed market,” 
Kjendal added, noting that Senet also sees a market 
opportunity for a “good enough service” at low cost. 
Mobile network operators, on the other hand, want 
to be able to offer a consistent and high quality of 
service, he said.

In effect, LoRaWAN sits between the 3GPP 
technologies, which are able to support high data 
rates, and Sigfox, which targets very low-power 
devices with low data rate requirements.

Over time, the LPWAN market is likely to settle 
on a number of options that will serve a number 
of different IoT use cases. The 3GPP technologies 
certainly look set to dominate the mobile network 
operator market, while the non-3GPP technologies 
could provide complementary connectivity options 
or open up new market opportunities entirely. l

LoRa is “gaining momentum 
in the unlicensed market.” 

Dave Kjendal, CTO and EVP, Senet

Senet offers coverage in cities 
across the United States.
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The promise of the internet of things (IoT) is only 
achievable if the devices that drive IoT applications 
and the networks and analytics that enable those 
applications are able to work together. Devices 
are an important starting point for customers in 
developing and planning IoT strategies. Broadly, 
that involves working out which devices need 
embedded connectivity and determining the value 
that new connectivity will bring to the table.

For California-based electric utility cooperative Anza 
Electric, the end goal is to deliver a better service 
to its customers with improved operational metrics, 
and that means adding connectivity throughout the 
cooperative’s electrical distribution system.

“That’s smart meters at the end user, all of our 
substations, all of our distribution equipment out 

on the line, transformers, circuit breakers, relays—
everything that’s IP addressable, basically, we want 
to get it into our system here and control it, and 
monitor it,” said Kevin Short, who serves as general 
manager of Anza Electric.

The challenge for any IoT customer, like Anza 
Electric, lies in adding connectivity to such a wide 

THE DEVICES THAT DRIVE IOT SUCCESS
By Kendra Chamberlain

“It’s quite a fragmented 
space.” 

Julian Watson, senior principal 
analyst, IHS Markit

Itron’s OpenWay meter sports a 
network connection.
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array of devices and then managing those devices 
and the data that they generate. It’s an incredibly 
complex undertaking that requires orchestration 
across multiple lines. And IoT strategies, solutions 
and devices vary greatly from industry to industry 
and market to market.

“It’s quite a fragmented space,” said Julian Watson, 
senior principal analyst of IoT at market research 
firm IHS Markit. “There are a very wide range 
of devices out there, from security devices, to 
wearables, to home appliances and agricultural 
sensors. And that’s the tip of the iceberg.”

DEVICE DIVERSITY
In IoT deployments, the devices act as foundational 
building blocks, though they’re not exactly uniform. 
Piecing together an IoT solution is more like 
building a wall with river rocks than bricks: Devices 
can range in size, capabilities and function, but 
they must work together with all the other devices 
to deliver business critical data that can lead to 
actionable results.

In agriculture, for example, IoT devices typically 
have environmental sensors, wireless connectivity 
and a battery supply; in factory scenarios, the 
devices typically rely on wired communication, and 
may or may not need a battery. 

To make matters more complex, the device market 
for the IoT isn’t mature. “We’re finding that the 
technology is still pretty evolutionary,” Anza 
Electric’s Short said. “We get a quote today, and in a 
few months there’s different technology, or someone 
has found a better way to do it, and we have to start 
that process all over again.”

IoT devices contain two important components: the 
hardware and silicon, and the software. Over time, 
more emphasis has been placed on the software 
component of the IoT device, which has enabled 
the development of specific, local applications at the 
device level and has resulted in some of these IoT 
end devices having more processing power.

“What’s driving a lot of this is the need for 
analytics,” said Jeannette Wilson, product 
marketing manager of semiconductor company 
Microchip’s Computing Products Group. “We 
are seeing customers add more data processing at 
the node level, and that can occur from anything 
from an 8-bit to a 32-bit microcontroller or a 
microprocessor.”

PATHS TO UPGRADE
Another factor of complexity at work is the differing 
device lifecycles. IoT devices across industries and 
sectors have their own lifecycles and ranges of 
accessibility. Some sensors, for example, are placed 
in extremely remote locations, and need to last for 
decades without maintenance; for example, utility 
smart meters typically need to last 20 years or more. 
Replacing industrial infrastructure isn’t easy or 
convenient for manufacturers. 

The software components of IoT end devices can 
help manage these lifecycles by offering a path to 
upgrade IoT devices without needing to replace 
them. “Software components can be enhanced,” said 
Roberto Aiello, managing director of Itron Idea 
Labs. Itron is a technology and services company 
focused on water and energy management. “The 
fact that we have a development platform and 
applications with computing power enables us to 
change the software locally in much easier ways 
than in the past.”

“We’re finding that the 
technology is still pretty 
evolutionary. We get a 
quote today, and in a few 
months there’s different 
technology, or someone 

has found a better way to do it, and we 
have to start that process all over again.” 

Kevin Short, general manager, Anza Electric
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One of the key upgrades that the IoT space is 
grappling with currently is security. With millions 
and millions of devices now connected to the 
internet, IoT customers are more vulnerable than 
ever to data breaches and hacks. “Our customers 
are starting to ask for more security, how to add 
that level of confidence that they’ve got a secure 
solution,” Wilson said. She added that Microchip 
has designed more flexibility into its chips in order 
to accommodate different needs across various 
IoT deployments, “because each one is going to be 
different.” 

COMMUNICATION SILOS AND DEVICE 
ECOSYSTEMS
Vertical silos are still a significant piece of the 
IoT puzzle for customers. These silos hinge on 
the communication networks they utilize, and in 
turn can limit device options for IoT customers. 
There are multiple communication standards—
both licensed and unlicensed—and the devices 
that support them don’t work together. This is 
particularly true in the consumer IoT sectors like 
smart home applications, and in the smart city 
space. 

For example, Philips Hue light bulbs use Zigbee 
to communicate; but in smart homes, the main 
communication network is Wi-Fi. That means a 
user with an Amazon Echo will need to install a 
Zigbee bridge to control those light bulbs using 
Alexa—not ideal for a consumer-facing IoT 
application.

As IoT ecosystems expand, and IoT customers 
attempt to cobble together their own IoT systems, 
hardware, software and analytics providers 
have begun to address these complexity and 
interoperability issues by forming strategic 
partnerships to simplify solutions for IoT customers. 

Sigfox, for example, works with a large group of 
device makers that are producing devices that are 
essentially Sigfox “certified.” Its device partners vary 
widely by sector, and many offer custom, end-to-end 
solutions pairing devices with analytics platforms. 

And beyond Sigfox, some hardware makers are 
responding to cross-standard interoperability by 
embedding support for multiple standards on the 
same chip. “All the different standards are beginning 
to encroach on each other’s territory,” said Clayton 
Pillion, director of marketing for Microchip’s 
Wireless Solutions Group. “That translates to 
a trend on our side of having more and more 
combination radio products.” 

INVESTMENT COSTS AND ROI
These factors can make future-proofing an IoT 
deployment a little tricky, especially when an IoT 
customer is contemplating a deployment that’ll 
have to operate in the field for multiple decades. 
IoT customers need to make sure they’re investing 
in the right infrastructure that will yield the best 
possible results for the company. That means picking 
the right partners offering the most future-proof 
solutions and devices. 

Anza Electric’s Short, for example, mentioned one 
device company the cooperative had considered a 
few years ago that is now out of business. “They 
were one of the first ones we had looked at, and if 
we had jumped on board with them we’d really be in 
trouble,” he said.

Then there’s the price. IoT end devices are often 
paired with an analytics platform or communication 
network provider, and sold as a package. “Typically 

“Our customers are 
starting to ask for more 
security, how to add 
that level of confidence 
that they’ve got a secure 
solution.” 

Jeannette Wilson, product marketing manager, 
Microchip
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we don’t sell the hardware device by itself,” Itron’s 
Aiello said. “Typically we sell the whole system—
that goes from measuring the energy or water, 
communicating data to the cloud to analyze.”

While vendors are reluctant to share pricing, Short 
said his research points to smart devices being 
orders of magnitude more expensive than non-
connected devices. “It’s been our experience that, 
depending on the technology, it can be three to five 
times more expensive than the standard stuff,” he 
said. “But there’s a lot of infrastructure other than 
just the standard meter that goes along with it.”

On the other hand, the potential return on these 
investments can be considerable, which helps to 
justify the upfront costs. After all, improved cost-
savings, increased operational efficiencies and 
reduced waste are all advancements that the IoT 
promises to deliver.

“It’s a big investment and some of our customers 
have millions of customers [themselves],” Aiello 
said. “There’s a business case that provides them 
either savings or efficiencies. At the end of the day, 
they can justify the investment by getting a return 
on the investment over time.” l

Sequans Communications is a leading provider of LTE for IoT chipset solutions to wireless device 
manufacturers worldwide. Founded in 2003, Sequans has developed and delivered six generations of 4G 
technology and its chips are certified and shipping in 4G networks worldwide. Sequans offers two LTE 
product lines: StreamrichLTE™, optimized for feature-rich mobile computing and home/portable router 
devices, and StreamliteLTE™, optimized for M2M devices and other connected devices for the Internet of 
Things. Www.sequans.com
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