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The Internet of Things is not new

PPN Tk L
AR

"The third wave of computing is
ubiquitous computing...[computers] will be
embedded in walls, chairs, clothing, light

switches, cars - in everything.”

--Mark Weiser, Xerox Parc, Oct. 1996.
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Beware the hype cycle

Everybody Everybody

Wants In O . Wants Out
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Cellular M2M: The reigning champion

Pros
« Wide coverage

* Managed service
« High data rates

Cons

« High cost
« Power hog
« Inflexible

The Road Map

« GE-RAN, Cellular IoT
LTE Category O

LTE Category 1

LTE Category M, NB-LTE
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Wi-Fi: The known, near rival

Pros

+ No data plan

« High data rates
« Flexible

Cons

« Do it yourself
« A power hog
 Limited range

The Road Map
- 802.11ah
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Eight of a dozen players...so far

N-E T W O R K

Low power wide-area networking
alternatives for the loT

Richard Quinnell -September 15, 2015

Vireless network technologies such as WiFi, ZigBee, and Bluetooth are fine for consumer
applications of the Intemet of Things (loT), but many civic, industrial, and other loT applications
need to operate over vastly greater territory than these technologies can handle. Cellular and
satellite machine-to-machine (M2M) technologies have traditionally filled the gap, but cost,
power, and scalability concemns make these choices less appealing for the future. A number of
low-power, wide-area networking (LP-WAN) alternatives have arisen that need careful
consideration by developers looking to address these wide-ranging laT applications.

The uses for wide-area loT technology are legion. Civic infrastructure systems such as parking
resources, traffic control, utilities monitoring and distribution control, and environmental
monitoring are only a beginning. Agricultural uses such as monitoring of crop conditions and
livestock movements need wide-area coverage. Asset monitoring and tracking, from taxicabs to
refrigerated produce shipments need regional, national, or even worldwide coverage,
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The LPWA Contenders

SIGFOX

One network A billion dreams

EETimes

News & Analysis

loT Network Snags $115M Pros
Sigfox attracts three cellular carriers ° Ba'r‘l‘er'y ||fe
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SAN JOSE, Calif. — In the race to build out wide-area networks

for the Internet of Things, Sigfox (Toulouse, France) this week
raised as much as $115 million from investors including three

cellular carriers. The company founded in 2009 is seen as the Cons

leader of a handful of dark horse candidates aiming to provide . .

less expensive and power-hungry alternatives to cellular ° Da"‘a ra"‘es ||m|1's
networks. ’

Sigfox said it closed a $93 million round with a $22 million ¢ Pr‘OPr'Ie'rC(r'y P"O?OCO'
extension, and said it will spend it on building out networks

especially in the U.S. and Asia. Its narrowband, 900 MHz network ® -y, H : : ‘)

is already widely deployed in France and Spain and has some B' dlr‘ec.“ona| '1'Y°

coverage in the Netherlands and the U.K.
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The LPWA Contenders

EE/Times LoRa Alliance

News & Analysis

loT Net Gets New Leader

LoRa Alliance names Mulligan as chairman Pr'os.

Rick Merritt NO RATINGS ° Blg company support
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SAN JOSE, Calif. = The LoRa Alliance will name Geoff Mulligan
as its chairman effective August 1. The veteran communications

engineer and evangelist said he wants to expand use of the CO"S
group’s 900 MHz networking technology and promote
interoperability broadly in the Internet of Things. * UﬂCIear' deployment Pa'th

(Orange)

LoRa is one of a handful of emerging options for low cost, wide

area loT networks, competing with other 900 MHz nets including ° H H
SigFox and Weightless-N (N-Wave). It also faces competition from RCQUII"ZS SemteCh Ch|p
lower cost versions of LTE and a 800 MHz variant of Wi-Fi on the .

road map. ® Ba.rter‘y Ilfe?
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The LPWA Contenders
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News & Analysis

loT Nets Snag Wide-Area Player

On-Ramp launches U.S. net, new name Pr'OS
Rick Merritt NSRS .
9/9/2015 08:00 AM EDT e e e U .S ne‘rwor'k In ‘1 7
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SAN JOSE, Calif. -- The horse race to build a low-power, H igher' data rates?

wide-area network for the Internet of Things just got a new

contender. On-Ramp Wireless (San Diego) changed its name to

Ingenu Networks and announced it is raising funds to roll out a

public IoT network in the U.S. by the end of 2017. Cons

Ingenue’s 2.4 GHz technology will compete with as mnay as a half ° Lower‘ ba""l'er‘y Iife?

dozen separate 900 MHz offerings from groups including Sigfox

NWave and the LoRa Alliance founded by Semtech. They are all ° Shor""er‘ r‘each?
racing to beat versions of cellular and Wi-Fi networks tailored for
loT that are expected to hit the market in about two years. ° Pr‘opr‘ie-'-ar‘y ASICS

The Ingenu launch is “one of the biggest news stories in loT
networks this year, and it will help them build scale,” said Aapo
Markkanen, an analyst for Machina Research following the area
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The LPWA Contenders
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News & Analysis

Weightless Expands Wide-Area loT Pros
Spec * Fully open spec
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SEATTLE - The Weightless SIG is working on a new standard for COHS

a low-power wide area network (LP-WAN) scheme targeting a
class of applications for the Internet of Things (loT) that cannot be 3 SpeCS ¢ 2 PHYS

served by established wireless networks such as WiFi or ZigBee.

The Weightless-P standard aims to provide bi-directional ¢ Few deployments
communications between mobile, battery-powered devices and

base stations over distances up to 2km in a challenging urban °

Lacks strong backing

environment. Based on field-proven technology developed by SIG
member M2Communication (M2COMM), the standard is expected
to be ready for release in Q4 of 2015 with first hardware available
in early 2016.
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Other players here or on the way

V% | Telensa
%—. DQSH7~ --Turnkey private nets in 30 countries
-

ALLIANCE

--Since May 2015, <167 Kbits/s

n ave --Enhanced 802.15.4 for 900/2.4 GHz

--900MHz Weightless, proprietary nets

M2M &

SPECTRUM NETWORKS' --2015 startup, $25M, seasoned team
--Building national net across multiple fregs

EE‘Times EDN

« UBM



So what's a smart city to do

Know yourself

« How much risk can you tolerate?

* How much time do you have?

* What do you want for your citizens?
* What's your budget?

Some options

 Let a thousand flowers bloom
« Stage a contest

« Wait 2-3 years for a near-term winner to emerge
* Wait until 2021 and pray for 56
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The credits

Rick Merritt
Silicon Valley Bureau Chief, EE Times
rick.merritt@ubm.com

= C: 1.408.930.7372
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Stories used in this talk
(in order of appearance) et
http://www.edn.com/design/systems-design/4440343/
Low-power-wide-area-networking-alternatives-for-the-loT
http://www.eetimes.com/document.asp?doc id=1325683
http://www.eetimes.com/document.asp?doc id=1327246
http://www.eetimes.com/document.asp?doc id=1327641
http://www.eetimes.com/document.asp?doc id=1327380
S
Also worth noting
IoT's Wireless Horse Race
http://www.eetimes.com/author.asp?section id=36&doc id=1327130
IoT Networks Debated at ESC
http://www.eetimes.com/document.asp?doc id=1327381
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